JULY 1990
ISSUE #358
USA $2.95
CAN $3.95

International Edition
A WGE Publication

\

\

Find Yourself |
—with GPS/ LpRAN

'Hooked on Foxﬁunting
Hidden Receiver

Foxhunt Direction Finder
D.C. Power Your C-64
Budget Turnstile

C-64 L/C Meter

Ameritron RCS-4
Ace AR-880 pocket scanner
ICOMCT:16 interface

_ Inside Ten-Tec , 'S




ICOM's new [C-229 and 1C-449
ultra-compact mobiles make you feel
[Ike you re sitting in your ham shack
while driving your car! These
transceivers fit almost anywhere!

Ihe 1G-229A measures just 5.5"W x 1.6"H x 4.1”D.
The 1G-229H and 1C-449H measure only two inches
deeper. Now that's small!

The 1G-229A/H is available in both 26W and 50W
versions and transmits 140-150MHz,
receiving 136-174MHz. The 1C-449H
covers 440-450MHz and packs 35
walts of peak output power. So
much power, you'll feel like
YOU T'e using a base station!

30th units feature 20 memory
channels and one
. call channel.
Kach
MNEMOry

stores operating offset

and autmudmle tone
irequencies plus du-
& plex shift direction. S
¥ Auto dialing I8 “*:Im[ih‘

!

with ICOM’s new HM-56 microphone
Transmit up to 22-digit telephone

el "; t e
numbers. It's ideal for autopatching and
repeater control while driving safely.

Additional features include: Prugramnm

memory scan, priority watch, memory skip, 7 tuning
steps, 20 dB RF attenuator and a memory split function
for split frequency operation. That's mobiling in style!

Legendary 1GOM quality backed by Four Factory Owned
Service Centers. Let's go mobile with [COM's new
action packed 2-meter
and 440MHz

transceivers! ﬁ; !
CORPORATE
HEADQUARTERS

i ICOM America, inc
Z380-1168h Ava NE
Beliovus WA 38004

Customer Service Hotline
(206)454-7619

CUSTOMER SERVICE CENTERS
3150 Premier Drive

Sute 126, Irving, TX 75063

1777 Phoenix Parkway, Sutte 201,
Atlanta, GA 30349

3071 -85 Fla:l-ad Unit 9,
Richmonag, B.C. VBX 2T4 Canada
2380-116th Ave. N.E., Bellevue, WA 98004

Al ginted specihicalions are subject il change wihou! nolice or phiigation
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or & brochure on this or any other [LOM product, call our
lolk-Free Literature Request Hotline 1-800-999-4877
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MF] TUNERS

ere is the finest 3 KW Tuner money can
load, new peak reading meter, antenna smtch balun plus more ... . $349.95

The MFJ- EEEIE is not for everyone.
However, if you do make the
investment you get the finest 3 KW
PEP tuner money can buy - one that
will give you a lifetime of use, one
that takes the fear out of high power
operation and one that lets you get
your SWR down to absolute minimum.
The MFJ-989C is a compact 3 KW
PEP roller inductor tuner with a new
peak reading Cross-Needle SWR/Watt-
meter. The roller inductor lets you get
your SWR down to absolute minimum.
With three continuously variable
components - two massive 6 KV
capacitors and a high inductance
roller inductor - you get precise control over

2-knob Differential-T™ Tuner

MFJ-986 The new MF-.F'QEE DlﬂEfE"tlﬂiTTM

gzagﬁ 2-knob Tuner uses a Uiflerential

capacitor to make tuning foolproof
and easier than ever. It ends constant re-tuning with
broadband coverage and gives you minimum SWR
at only one best setting. Covers 1.8-30 MHz.

The roller inductor lets you tune your SWR down
to absolute minimum. 3-digits turns counter lets you
quickly return to your favorite frequency.

You get MFJ's new peak and average reading
Cross-Needle SWR/Wattmeter with 2 new directional
coupler for more accurate readings over a wides
frequency range. It reads forward/reflected power in
200/50 and 2000/500 watt ranges. Meter lamp
uses 12 VDC or 110 VAC with MFJ-1312, $12.95.

A new current balun for balanced lines reduces
feedline radiation and forces equal currents into
antenna halves that are not perfectly balanced for a
more concentrated, stronger signal. Add $10 s/h

MFJ’s Fastest Selling Tuner

The MFJ-941D is MFJ's fastest selling

MFJ-9410 300 watt PEP antenna tuner. Why?

$4 09O 9?5 Because it has more features than
tuners costing much more and it

matches everything continuously from 1.8-30 MHz.

It matches dipoles, vees, verticals, mobile whips,
random wires, banlanced and coax lines.

SWR/Wattmeter reads foward/reflected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tuner, random wire,
balanced line or tuner bypass. Efficient airwound
inductor gives lower losses and more watls out
Has 4:1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ’s Random Wire Tuny_
MFJ-16010 3998

You can operate all
bands anywhere with any
transceiver when you let
the MFJ-16010 turn any random wire into 3
transmitting antenna. Great for apartment, motel,
camping operation. Install a wire anywhere! Tunes
1.8-30 MHz, 200 watts PEP. Ultra small 2x3x4 in.
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The MFJ-9490D gives you lower

s - 00 SWH than any tuner that uses

1 49 two tapped inductors. Why? Because
you get two continuously variable capacitors that
give you infinitely more positions than the limited
number an switched coils.

This gives you the precise control you need to
get your SWR down to a minimum. After all, isn't
that why you need a tuner? Covers 1.8-30 MHz.

You get MFJ's new lighted 2-color peak and
average reading Cross-Needle SWR/Wattmeter,
dummy load, antenna switch, and 4:1 balun - all in
a compact 10x3x7 inch cabinet. Meter lamp uses
12 VDC or 110 VAC with MFJ-1312, §12.95.

With MFJ's deluxe 300 watt PEP tuner you get
an MFJ tuner that has earned a reputation for being
able to match just about anything - one that is
highly perfected and has years of proven reliability.

MFJ’s Mobile Tuner wr94asc
I !89#5
Don’t leave
home without
this mobile
tuner! Have an uninterrupted trip as the MFJ-945C
exiends your antenna bandwidth and eliminates the
need to stop, go out and adjust your mobile whip.
You can operate anywhere in a band and get low
SWR. You'll get maximum power out of your solid
state or tube rig and it'll run cooler and last longer.
Small 8x2x6 inches uses little room. SWR/ Watt-
meter and convenient placement of controls make
tuning fast and easy while in motion. 300 watts
PEP output, efficient airwound inductor, 1000 volt
capacitors. Mobile mount, MFJ-20, $3.00,

144/220 MHz VHF Tuners

w921 S@ QS T —
MFJ's new VHF

tuners cover both [ﬂ' O Q 5

2 Meters and the 220 MHz bands. They handle 300
watts PEP and match a wide range of impedances
for coax fed antennas. SWR/Wattmeter. 8x2'/2x3 in.
MFJ-920, $49.95. No meter, 4'/z2x2'/2x3 inches.

ME)

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869, TELEX: 53 4590 MFJSTKV

MFJ ... making quality affordable

CIRCLE B& ON READER SERVICE CARD

dummy

SWR and the widest matching range
possible from 1.8-30 MHz.

You get a new lighted peak and
average reading Cross-Needle
SWR/Wattmeter with a new more
accurate directional coupler.

You get a giant two core balun
wound with teflon wire for balanced
lines and a 6-position antenna switch
with extra heavy switch contacts,

Its compact 10%4x4Y/2x15 inch

abinet fits right into your station.

You get a 50 ohm 300 watt dummy
load for tuning your exciter, a tilt
stand for easy viewing and a 3-digit
turns counter plus a spinner knob for
exact inductance control. Add $10 s/h.

MFJ’s Artificial RF Ground
$T 995 mr931

You can
create an
artificial RF
ground and
eliminate
RF “bites™,
teedback, TVI and RFlI when you let the MFJ-931
resonate a random length of wire and tumn it into a
tuned counterpoise. The MFJ-931 also lets you
electrically place a far away RF ground directly at
your rig -- no matter how far away it is - by tuning
out the reactance of your ground connection wire.

Barefoot/1.5 KW Linear Tuner

MFJ-962C For a few extra dollars, the MFJ-

$DDQes 962C lets you use your barefoot rig
now and have the capacity to add a
1.5 KW PEP linear amplifier later. Covers 1.8-30 MHz.

You get two husky continuously variabie capacitors
for maximum power and minimum SWR. And lots of
inductance gives you a wide matching range.

You get MFJ's new peak and average reading
Cross-Needle SWR/Wattmeter with a new directional
coupler for more accurate readings over a wider
frequency range. It reads forward/reflected power in
200/50 and 2000/500 watt ranges. Meter lamp uses
12 VDC or 110 VAC with MFJ-1312, $§12.95

Has 6-position antenna switch and a teflon wound
balun with ceramic feedthru insulators for balanced
lines. 10%x4"/2x14 7/8 inches. Add $10.00 s/h.

MFJ’s smallest Versa Tuner
MFJ-9018

it S+ T

359 85
The MFJ-
901B is our
smallest
5x2x6 inches — (and most affordable) 200 watt PEP

tuner --when both space and your budget is limited.
Good for matching solid state rigs to linears.

It matches whips, dipoles, vees, random wires,
verticals, beams, balanced and coax lines from
1.8-30 MHz. Efficient airwound inductor. 4:1 balun.

FOR YOUR NEAREST DEALER OR TO ORDER

800-647-1800

* 1 year unconditional guarantee » 30 day money
back guarantee (less s/h) on orders from MFJ
Free catalog = Add $5.00 s/h (except as noted)



LETTERS

Number 1 on your Feedback card

KA1COJ: | haven't been very active late-
ly—maybe 20 QSOs a year. | picked up
your March 73 and read it through. Your
column stuck in my mind, 5o | read it again
a couple of times. Suddenly il all made
sense to me. | ordered your 20 wpm Blitz
Tape and the Tech, General and Ad-
vanced books from "'Uncle Wayne's Book
Shell.” The night the package arrived |
plugged in your tape and followed your
instructions. | spent about ten minutes a
night with the tape. By the first week I'd
gone from around 7 wpm to being able to
copy W1AW almost solid at 13 per. By the
second week | could copy the ARRL CW
bulletin! Just 17 days after getting your
tape | passed the 13 per General test with
fiying colors. It was the greatest feeling
walking out of the exam with my temporary
certificate. I'm a believer again! Thanks,
Wayne.
Good work Arthur, now get all the rest of
the Novices and Techs in your area going
Wayne
Griggs, Milford DE: I've read your recentl
ideas for attracting new hams and would
like 1o add more fuel. The local ham clubs
don't list their activities in the newspapers,
nor in the telephone books. Through the
help of WA3DPJ and his partnerat A & A
Electronics | was able to take my Novice
test and pass. It would sure help if clubs
would list activities in the newspapers and
on schoal, ham store and Radio Shack
bulletin boards. How about clubs renting
out the extra ham gear which the mem-
bers have available? If we paid for our li-
censes maybe the FCC wouldn’t make us
wait for six weeks for our licenses.

NHGEN: | share your fear that we will be-
come a second rate nation in education
and technology. We need to expose our
kids to science, math and technology in a2
positive way. The Hamsats in the class-
rooms is an excellant idea. I'm involved
with the Naval Sea Cadets (submarines), a
new program | started. The kids loveit. I'm
getting ready 1o put on an amateur radio
demonstration in the local school. | know
It'll be a big hit. These kids really eat this
stuff up! | find it very rewarding.

Good show Robert, but don 't forget to take
some pictures for me. . . Wayne

Guy Lemke, Redding CA: | don't see any
effort around here by hams to attract new-
comers. | know many people who would
love to have a ham ticket but don't know
where to start or where to get the support it
takes 1o keep them molivated. It's a
shame.

Okay, Redding hams, where are your club
meeting notices in the papers? Where's
your notice on the Radio Shack bulletin
board?. . . Wayne

W2JTP/7: Ever since reading the March
and Apnl issues of 731 have been trying to
talk on the air about the FCC letter to the
ningé nets and bulletin broadcas! opera-
tions about the net mess on 14,313. I've
also asked about the request for the ARRL
president to decline his nominations for
another term. While several of those con-
tacted had read the limp-wristed condem-
nation of the Bouvel Island DXpedition
QRM in QST, it was noted that no calls
were listed as QRMears! On 2m | contacted
12 local stations. Five had heard about the
20m QRM mess and the FCC letter, Only
two (73 readers) had heard about the
ARRL president. One Exira Class got
nasty, “lf itisn'tin QST isn't true.” One
advantage of being out here in Seattle is
that | don’t hear the K1MAN broadcasts.
Yes Byron, | know about the poor, brain-
washed ARRL members who are com-
pigtely unable 1o think lor themselves.
Sometimes | look at my 50-year pin and
shake my head. . . Wayne

Dorian Blasdell, Grants Pass OR: I'm 17
and working on my Tech license. |'ve tried
to get several of my friends interested, but
they can't seem to believe that the code
isn't as hard as they think Itis. | don't know
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if there's a local ham club or not. None is
listed in the phone book and I've seen no
mention of meetings or classes in the pa-
per. Keep publishing articles on ATV,
SSTV, VHF, UHF, digital and satellite
communications.

Barbara Friend, Warren NJ: I'm not a
ham myself. I'm a foreign language H.S.
teacher and was shown your May issue by
a friend. | am impressed by the education
articles about Mary Duffield and Carole
Perry. I've gotten some good ideas from
what | read. | think that Carole Perry's ap-
proach is applicable to what I'm doing and
I intend lo contact her. | thought you'd like
to know that some of your otherwise tech-
nical articles made an impact on a non-
technical reader.

Diane Prucher, Los Angeles CA: As a
third grade teacher trying to get started in
ham radio and to bring along children from
kindergarten to eighth grade, | apprecial-
ed very much the May, 1990, issueof 73. It
was jus! about the only item | could find in
West Los Angeles to get started with. Mr.
Green's upbeat and aggressive editorial
gave me personal hope that in time children
will be able to access the wonderful world of
electronics through radio. They have the
ahﬂltnhul sﬂ-::iﬁtg.r has more pressing prior-
ities than its children at this time.

MN4XAN: In just about every shortwave/
ham magazine there is usually a listing of
the frequencies that will be used by
WA3NAN, W5RRR and WEVIO for re-
transmission of space shuttle audio.
WA3NAN at the Goddard Space Center,
Greenbelt, MD, broadcasts on a 24-hour
basis, | would ask that all amateurs as-
sume that the frequencyisinuse. Inatime
when we are looking for ways to attract the
younger set 1o ham radio, having a service
such as is provided by these three clubs
can be a real Godsend. Let’s all try 1o give
these frequencies plenty of “elbow room™
(1 kHz just isn't enough). Often, new hams
and SW listeners (potential hams) don't
have sophisticated equipment 1o IF shift,
vary bandwidth and notch out somebody
who wants to talk about the weather and
his rig. If we all can pay a littie attention,
space shuttle missions can be a fun time
for all. | know two little boys who really like
to come into my shack to listen! By the
way, thanks to all who did leave the fre-
quency courteously after being told it was
in use. Thank you & 73s to all!

WA2ANG: | enjoy reading 73 Amateur Ra-
dioand frankly one of the reasons lbuy itis
because of your editorials. | find you are
right on the mark most of the time. You are
a mover and a shaker and ham radio as
well as our society needs conceplualizers
and movers. We've become a lazy lot. |
would like 1o see more advanced technical
articles and was guite surprised 1o hear
that this would be overwhelming to so
many readers . . .. When | talk to someone
| try to ask them about their work and hob-
bies other than radio and customs. | often
tell people about my work and tha?v say,

"'Oh, that seems so interesting. A
would like to know your thoughts on UFEI
detection , mentioned in the March issue.
Do you believe they are a figment of peo-
ple's imagination or that their gravity con-
trol field is orthogonally rotated from our
prasent electromagnetics?

Hmm. UFOs? Well. It doesn'l seem rea-
sonable to me that so many thousands of
people have been lying, crazy or confused
all these years. | published an editonal in
73 & while back explaining what | think
UFOs are and why we'll never pin them
down . . . Wayne

NBEY: In reference to the letter in the
April, 1990, issue titled “Electric Blanket
Mod Supply'’, I'm afraid that KEQUV
changed his electric blanket from one bad
frequency (60 Hz) to another (0 Hz plus 60
Hz ripple). May | recommend reading
Cross Currents by Dr. Robert O. Becker
M.D. (Jeremy P, Tarcher, Inc., 1980)7
Melatonin secretion in human subjects

may be changed at will by exposure 1o
steady magnetic lields of the same
strength as the Earth’'s geomagnetic field
(0.2-0.6 milligauss). Melatonin is the hor-
mone produced by the pineal gland,
.. .normally adjusted according to the
day/night cycle (biocycle). The effect of an
abnormal biocycle is the production of
chronic stress syndrome, decline in the
immune system, elc. Exposure of a divid-
ing cell to an unhomogeneous DC mag-
netic field causes a physical lorce 1o be
exerted on the chromosomes or on one of
the other microscopic structures associat-
ed with mitosis, . . .resulting in structural
abnormalties in the chromosomes. As to
the ripple, loss of consciousness can be
produced by nulling out or reversing the
flow of the brain's DC electrical informa-
tion system with external DC currents or
strong, steady magnetic fields. A greater
loss of consciousness occurs with the ad-
dition of ELF frequencies (to 100 Hz) to the
baseline DC current or magnetic field. Al-
though exposure to strong DC magnetic
fields, up to 15 gauss, had no effect, expo-
sure to much smaller fields modulated at
ELF frequencies produced significant
measurable activities in the human brain,
i.e. behavioral changes of an undesirable
nature by altering the basic operation of
the brain. ... So get rid of your electric
blanket, your waterbed heater and your
waterbed (noxious rays). Move or replace
that electric clock on the nightstand two
feel from your head. At two feetl you're
getting five to ten milligauss.

It doesn't take much of a filter to smooth
out the ripplé and thus avoid the AC field
.. Wayne

Kent Britain WASVJB: Keep up the mi-
crowave articles. They are the future of
amateur radio more than 20 meter DXing.
You used to run around with Gunnplexers,
50 you understand. We have eight mem-
bers of the North Texas Microwave Soci-
ety in the Dallas area on 10.368 GHz SSB.
These SSB rigs have a 40-50 dB advan-
tage over Gunnplexers and pienty of scat-
ter margin. 100-mile SSB contacts have
become routine. Mountain topping? On
the plains of Texas? These paths are 90%
beyond the horizon!
So how about some articles, Keni?
.. Wayne

John Rodgers KOKYQ: The Gordon West
code tapes got me to 5 wpm, but that
wasn't good enough to make many con-
tacts. | bought the ARRL tapes, but they
were 50 poor in quality that it was difficult
to tell the dots from the dashes. After 18
months | passed the 13 wpm test and now
I'm happily making CW contacts. There's
less QRAM on CW and ops are more courte-
ous.

Hmph, you've lried the rest, now Iry the

best. . .see Uncle Wayne's tapes
KJBUX: | would like to rnur

initiative in recent editorials (.
K&MH, April 1990) in taking the giobal
view of amateur radio as a participative
intellectual exercise; ""'What would you
like ham radio to be? | ask because right at
this stage, you may be in a better position
to bring It about than you realize. Radio
amateurs are an asset 1o society, and they
are aforce. |f we really get it together—co-
herent, proud, self-regulating, curious, in-
novative, vigorously self-respecting, our
global fellowship could surface as one of
the greates! forces for good on this
planet.”” By bringing such people as
Joseph Campbell and David Bohm into
your editorial “'conversations’” you are
taking the risk of being tuned out, but per-
haps an infusion of ““‘new thought” is the
only thing that will save the amateur radio
service. Obviously hams in general are
protecting our frequencies from being tak-
en for meaningful purposes, as Rich Rich-
mond KASS points out in the 73 February
issue. Thanks again for prodding us 1o re-
vive the concept of genuine heart-lo-heart
communication.

Thanks for the feedback, Nick. . .Jim

KC2CF: | must admit right off that 'm not a
regular reader of 73,. . .| must also admit
that I'm not a very active ham. The ticket
has been stuck on 2m for a long time now.

I’'m finally in the process of putting up a
stick and getting an HF voice again after
10yearsorso. . . Sowhy am | writing you?
Because of your . . .de KEMH" column
titled ""Wha's Killing Ham Radio?"" (May,
1980). . . You want more reasons that
ham radio is dying? It's because of the wall
of exclusivity that the amateur community
has built around the hobby. It staris at the
very bottom—al the retail stores that sell
equipment. Try stepping into one and pre-
lending that you know nothing about the
hobby. You'll be completely lost. The
products are all labeled like you are ex-
pected to know advanced engineering,
and the sales personnel make no effort to
talk up the hobby Iin simple lan-
guage. . . Everyone tries so hard to sound
like an expert. They all use the most com-
plicated words to say the simplest things.
Look at amateur equipment ads. Amaleur
equipment magazines. They're all the
same. High-tech language. High-tech
specs. Where's the fun? Why can’t we
talk up the light side of the hobby? Why
doesn't a retail store hang out a sign that
says “come on in and talk to the world''?
Why don't we say to our nei that
hamming is fun? In the “old'" days of
peaking and dipping, it might have been a
problem. But today, with broadbanding,
the engineers have lefl us iree 10 enjoy the
fun part of the hobby. Let's stop pretend-
ing that we're all Ph.D.s. Another problem
is with the manufacturers. A couple of
years ago | dropped out of the corporate
lifestyle and decided to try to make a living

and have fun at the same time (radical
idea, eh?). | had this idea of opening a

retail ham business with a new twist. |
would go after exactly the young people
and beginners that are missing from our
ranks. | had a really interesting marketing
plan to make it happen. And you know
what? It was like banging my head against
a wall to even get the manufacturers to
return my phone calls and letters. The bar-
niers were 50 well put up (1o protect the
exclusivity of their current dealers, | as-
sume) that | was soon discouraged. The
techniques varied from simply ignoring
me to wanting everything from a five-year
business plan, an enormous opening ofr-
der, and a fully-staffed full-time repair de-
partment. Never mind that | was ready to
invest my time and money in building their
business in ways that HAD to work, They
were simply not interested. . .It's just
such a shame that here we sit, holding on
to a hobby that could be, once again, the
province of the young; an alternative to so
many of the horrible things that kids get
into these days. The equipment is easier
than ever to use, and maybe soon no
code. Ham radio could be BIG, but it will
continue to slide downhill bacause we are
s0 scared that the public will find out how
little we hams REALLY know about elec-
tronic theory, and how easy it is to talk to
the world.

W4UMC: Your editorial suggestions
(...de KEMH, March 1990) may be well
taken in some cases but the bottom fine is
that ham radio is a hobby and therefore
means different things to different people.
Since it's a hobby, each person is entitled
to do his own thing even il it means talking
about the new equipment that he just pur-
chased for an arm and a leg. | have since
listened across many bands and indeed
find all types of subjects being discussed. |
listen on the HF bands more than | talk and
| have heard a great many interesting
QS0s. Many more were routine, some
were most educational, even brilliant,
along with the deteriorating, argumenta-
tive, destructive, inane and ignorant vul-
garity that advertises the inferior mental
level behind the voice box of its owner.

However, in our case this is a hobby being
exercised in a free country, by free individ-
uals of wide, it nO! extreme, diversity but
with a common interest in THIS hobby, its
equipment, modes, antennae, joys and
the so-called cocktail converstions about
and between feliow hams. Such discus-
sions shouldn’t seem unnatural or unde-
sirable. In fact, some are indeed
turned off by discussing politics, special
interest groups, etc. Some may need a prod
but for most of us it's "enjoy’’ or QSY. But
please, let's always ‘Live & Let Live." |GE]
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NEVER saY DIE

Wayne Green W2NSD/1

Self-Policing?

When | visited Russia a couple of
years back | was amazed to see
firsthand what the Russian people put
up with. | saw long food lines, even at
midnight. | saw emply store shelves.
And everything Russian-made seemed
shoddy.

Now we're seeing some Russians
saying, “‘We've had enough of this.”
But others, used to being guaranteed a
living, whether they work or not, are
resisting change.

As | remembered this experience |
was struck by the parallel with bank-
ruptcy of amateur radio today in Ameri-
ca. We have a growing number of
hams who are crying out in frustration
over 25 years of stagnation and really
fed up with the mess our bands are in.

On the one hand we're annoyed that
the FCC has let amateur radio disinte-
grate to such a state. On the other we
are increasingly worried that they are
going to get fed up with us and do away
with our hobby entirely.

| hope it will not be surprising to you
to know that the FCC is governed by
appointed politicians and run by bu-
reaucrats. It also should be no news
flash for you that though there are
some government agencies which are
doling oul billions to eagerly waving
hands, the FCC has been on a starva-
tion diet for years.

So we view the FCC with annoyance
and fear. How do you think the FCC
sees us? Have you ever considered
that? Well, on the one hand we brag
about being self-policing. Then on the
other, the first thing we do when we
have a problem anywhere is file a com-
plaint with the FCC. Self-policing? Give
me a break!

Yes, I've discussed this in my editori-
als and recommended that every ama-
teur take this self-policing concept seri-
ously. |'ve asked that you stop turning
to the FCC when you have a beef and
figure out how to solve it yourself. Deaf
ears. Thousands of deaf ears. Okay, |
guess | can accept that you are too
afraid to make waves. . .too lily-livered
to stand up for what you know is right. |
have a solution for you. It's one you're
going to hate even more than my ask-
Ing you o assume some personal re-
sponsibility on the air to help clean up
our messes.

Speaking of messes, KV4FZ, the
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chap who's largely responsible for the
mess on 14,313, stopped by my booth
at Dayton. Herb seems to have dedi-
cated his life to destroying amateur ra-
dio, all in the name of protecting it from
a few maritime amateurs who are, in
his mind, abusing our bands. The cure
is infinitely worse than the disease. |
found him utterly impervious 1o reason.
Just what we need, a religious zealot
willing to explode his version of a car

bomb on 20m, wiping him and us out in

the process.

So what's the answer to net jam-
ming? To repeater wars? To ham
suers? To pileups? To world class
lousy operating such as a recent
DXpedition which, taking absurdity to
extremes, won a Dayton Hamvention
award? The mind boggles.

The answer actually is simple, even
if you hate my printing it. I'm going to
tell it as it is. f your reaction is that I'm
bashing the League, instead of sulking
about it and hating me, I'd like you to
point out in what way you think I'm
wrong.

We're supposed to be self-policing,
right? | hope we agree this is the way to
go. Doesn't that put the responsibility
flat on the doorstep of our national ham
organization? What in heck is a nation-
al organization for, if it isn't to to see
that its field is growing and healthy?

The ARRL, for completely self-serv-
ing reasons which |'ve explained in de-
tail in my past editorials, managed, by
accident, to halt amateur radio growth
25 years ago. In the process this also
virtually wiped out the American ham
manufacturing industry. And since the
worst debacle in amateur radio history
the League has done virtually nothing
to improve the self-policing of our
bands, to promote the growth of the
hobby or provide leadership.

QST magazine, handbooks, con-
lests and awards we've had. A clean-
ing up and rebuilding of our hobby we
haven't had. It isn't as if we couldn't do
what needs to be done, it's that we
haven't had the leadership it takes.

We've got a thousand ham clubs
which would be glad to pitch in and
help clean up the mess on our bands.
We've got hams working on newspa-
pers, radio and TV stations everywhere
who'd help keep the costs of a national
PR effort minimal. Heck, massive PR is
a cinch to get when you know how . . .
I've produced a $99 video which tells

exactly how to doit. We're using my PR
system right now to promote our As-
tounding Sounds Audio/Music Tour
and we're getting tremendous media
coverage everywhere our caravan Is
stopping between New Hampshire and
Chicago.

Here's The Program

1) The League should establish a
Special Communications Team at
headquarters. They should then make
sure that every amateur is made aware
that any problem they have should be
reported to the SCT. This would in-
clude messes such as on 14,313 kHz,
repeater wars, ham suers, antenna re-
strictions, serious TVI complaints, and
S0 on.

The SCT, with the help of local ARRL
affiliated clubs, should then Quash Ra-
dioc Messes and make sure ncne of
them ever even get to the FCC.

The SCT should take the initiative to
convince their ARAL affiliated clubs to
form QRM committees to help resolve
interference, antenna legislation or
other legal problems. Even the awful
mess on some Southern California re-
peaters could, | believe, be cleaned up
this way.

2) The League should establish a
headquarters task force with the mis-
sion of rebuilding the growth of our
hobby. This team could organize the
national PR efiort needed to get word
out about our hobby to youngsters. We
need 10 establish visibility if we're go-
ing to get kids to consider hamming
instead of computer games.

Such a team would prevent non-
sense like the current no-code mess
which the ARRL Board of Directors
screwed up so badly. . .making us
look like idiots (again) to the FCC.

Such a team might even help pre-
vent stuff like the embarrassing secret
ARRL submission of a proposed digital
communications rule change to the
FCC which, once word got out, had to
be retracted.

What Next?

Okay, let's say first that you disagree
with me. . .that you think Wayne
Green is all wet again. Let's say that
you don’t believe that the ARRL has
any responsibility whatever for solving
amateur radio problems or promoting
amateur radio growth. Who then? The
FCC? Why them? All they do is license

us to use billions of dollars in radio
frequencies. . . supposedly for the in-
terest, convenience and necessity of
the public welfare.

Just how providing amusement for a
shrinking group of rapidly aging can-
tankerous old men is in the interest of
the general public, I'm not sure. |'d
hate to be faced with praving it in court.
Heck, the rental income from our mi-
crowave bands alone would go a long
way loward reducing the national
deficit.

The FCC is so enthralled with the
value of amateur radio that they cut the
ham division staff from 18 down to two
and a half people. No, | don’t think
we're going 1o find the leadership we
need in Washington.

Perhaps you believe we shouldn't try
to fix it just because it's broke. Maybe
we should just continue on as we have
and enjoy hamming as long as we can
and not worry about the future. Is that
what you want?

Those few who may agree with me
that (a) something should be done and
(b} the League is the only organization
we've got to do it probably are feeling
the same sense of frustration | am. No
amount of my griping either on the air
or in my editorials is going to unleash
anything except retribution from the
League. They won't get moving, they'll
just get even. So if | can't get any ac-
tion, how can you hope to do it?

Mo, one person can't do much
against such a bureaucracy. In Russia
they used to send individual trouble-
makers off to the gulag. But now, with
hundreds of thousands getting togeth-
er to complain, even the incredibly
well-entrenched party officials are be-
ing thrown out.

One ham can’t do much to change
the League. Heck, we've recently seen
four very influential hams try to con-
vince the ARRL directors not to re-elect
Larry Price as president. Their well-
reasoned plea fell on blind eyes.
Price's response was lo attack the
messengers, nol the message. So he's
president again.

One of the directors was so upsetl
over what's been going on in the
League thal he made a special trip to
visit me and ask me to help encourage
the members to get rid of the party
hacks who now dominate the board.
He explained that these entrenched
old-timers hold the membership in total
contempt.

He pointed out that not one ARRL
member in a hundred even bothers to
try and read the highly sanitized board
meeting minutes published in QST.
Few bother to spend a dollar to get the
Annual Report and fewer ever read it.
So all most members know is just whal
the board and HQ wants them to know,
no matter how far this is from reality.

| don't want to turn this into a NY
Post scandal expose, even though I've
been given documentation on corrup-
tion which would cause heart failure to
true believers. The Silent Keys list is
long enough as it is.

Let’'s ignore the messes for now and
go to curing both their causes and to

Continuved on page 80
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229.995 MHz. (Specifications guar-
anteed on Amateur bands only. Two
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Permits required.)
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s Versatile scanning functions.
Dual scan, and carrier and time
operated scan stop.
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EDITED BY LINDA RENEAU KATUKM

Harrison Incarcerated

On April 19, 1990, Judge Jacob Mischler
sentenced Harrison to 21 months in prison, a
$125,000 fine, full restitution plus interest to
each victim within five years, and three years
of probation after he completes his jail term.
Additionally, Harrison must pay $1,210 per
month to the Bureau of Prisons for his confine-
ment costs. Harrison has agreed to return any
equipment he received from victims. The Unit-
ed States Probation Department, Long Island
Courthouse, Uniondale Avenue and Hemp-
stead Turnpike, Uniondale, NY 11553 will su-
pervise the restitution. The Case Number is
CR89-00575.

Martin T. Biegelman, on behalf of the Unit-
ed States Postal Inspection Service, thanks all
of you who have assisted him in the success-
ful investigation and prosecution of Michael
Harrison. And thank you, Inspector Biegel-
man, for keeping our staff and readers in-
formed of the status of this case.

RUDAK-2 Launch

The launch of RUDAK-2 and RADIO-M1
(RS-14), planned for April 12, 1990, was de-
layed because of a problem in GEOS, the
geological research satellite, also part of the
payload. AMSAT expects RUDAK-2 to be
launched this month. All analog and digital
transponders of the new RS bird have been
tested and proclaimed ready.

Downlink frequency of RUDAK-2 is 145.983
MHz with a nominal output power of 2 watts rf
PEP (max. 12 watts). Uplinks are on 435.016
MHz for 1100 bps (yes, 1100) Manchester
FSK (just Fuji-OSCAR-20 and the MicroSats)
modulation, 435.155 MHz for 2400 bps BPSK,
435.193 MHz for 4800/9600 bps RSM modula-
tion and 435.041 MHz for Digital Signal Pro-
cessing (DSP) experiments.

Before you use these uplink frequencies,
check to make sure that RUDAK-2 has been
fully commissioned by the RUDAK command
stations. TNX The AMSAT Journal.

The ARRL Committee studying PR Dock-
et 90-55 released its report in May, signed by
First Vice President George Wilson W40Y].
While subject to board acceptance in July,
the committee states that what the FCC is
offering and what the ARRL will accept are
very different. Briefly, the committee recom-
mends:

1. Retaining the Novice Class license is
essential.

2. Novice testing should be incorporated into
the VE system.

3. VECs should be permitted to recoup exami-

nation expenses, provided no exam fees
are charged to applicants under 16.

4. The Technician Class license must be re-
lained.

5. Element 3A should be expanded by five
questions. (Requirements would be as
follows: Novice, Elements 1A (S wpm code
test) and 2; Communicator, Elements 2 and
3A; Technician, Elements 1A, 2, 3A.
Upgrading from Novice to Tech would re-
quire passing Element 3A; upgrading from
Communicator to Tech would require Ele-
ment 1A.)

6. Certificates of Successful Completion
should be issued to applicants who pass
either Element 1A or 2 without qualifying for
a license by passing another element.

7. Frequency privileges for Communicators
should be as proposed in RM-6995, and
200W PEP output is acceptable. However,
since the 5 wpm code test would be the only
difference between the Communicator and
Technician qualifications, the committee
could find no rationale for denying Commu-
nicator control operator privileges for re-
peater and auxiliary stations. Therefore,
the committee recommends that the board
reconsider the matter.

8. Technicians who have credit for Element
3B under the present licensing structure
should retain this credit for upgrade to Gen-
eral after passing 1B (13 wpm code test).

9. In all other respects, that there be no depar-
tures from the ARRL position adopted in
RM-6995. TNX Bill Pasternak, Amateur Ra-
dio Newsline, and ARRL News.

High Altitude
Balloon Flights

Several weather balloon flights carrying
amateur radio equipment going up to
100,000 feet in altitude are planned this sum-
mer. At this altitude the signals should be re-
ceived more than 400 miles away from the
launch point. You can obtain launch updates
and information from the following sources:
The ATV Net—3.871 MHz, 8 p.m. EDT Tues-
days; the AMSAT net—3.840 MHz at 9 p.m.
EDT,9p.m. CDT, and 8 p.m. PDT every Tues-
day; packet BBS systems nationwide, and the
73 Magazine phone line BBS (under the ATV
SIG) at (603) 525-4438. Launch schedule:

e June 30, 9 a.m. EDT. WBBELK, 73 Head-
quarters, Hancock New Hampshire. (Come
on up for the launch. Bring direction finding
equipment if you wish to join in the tracking
effort.)

e July 7,9 a.m. COT. KDOFW, Independence
MO.

e July 14, 1300 UTC. K4BV, Crystal River FL.

s July 21,9a.m. CDT. NJ9Y, Champaign IL.

* To be Announced, WORPK/WBSBELK/
KABTEF/KABLWR, Des Moines |IA &
Bucyrus OH.

For a more complete description of these
flights and frequencies, see this month's ATV
column. TNX to our editor, Bill Brown
WBSELK.

Gomputer RF Virus?

The Army Communication Electronics
Command has proposed to award a grant of
up to $50,000 to a small business for initial
study of Topic A90-217, "'Computer Virus
Electronic Counter Measures.” The focus is
on RF as a method to introduce viruses, ac-
cording to the Department of Defense (DOD).

The grant is part of the DOD Small Business
Innovation Research Program (SBIR), which
makes financial grants for exploratory
projects. For general information on the SBIR
program, contact Bob Wrenn, OSD/SADBU,
US DOD, Pentagon Rm. 2A340, Washington
DC 203301-3061. (202) 697-1481. TNX W5YI
Repornt.

Uniden America Corporation is offering a
quantity of their HR-2510 transceivers to
schools who have a licensed radio amateur on
staff authorized to operate on 10 meters. The
school must agree to install the equipment.
When it is no longer in use, for whatever rea-
son, the equipment must be returned for redis-
tribution to another user. The radio cannot be
sold or "'re-donated.”

The HR-2510 operates between 28.0 and
29.7 For information on how to apply for an
HR-2510, contact Paul Davis at (817) 858~
3300. TNX Uniden.

ARRL/CRRL Conference

The deadline for camera-ready papers is
August 6, 1990 for submissions to the joint
ARRL/CRRL Computer Networking Confer-
ence. If you wish to submit a paper, write Lori
Weinberg at the ARRL (225 Main Street, New-
ington CT 06111) for an author's package. Or
call (203) 666—-1541; FAX (203) 665—7531.

Topics include, but are not limited to, HF
packet, packet satellites, network develop-
ment, hardware, protocols, software, packet
services and future systems. This year the
conference will be held in Canada, in London,
Ontario on Saturday, September 22, 1990.

TNX again. ..

To all our contributors. You can reach us
by phone at (603) 525-4201 or by mail 73
Magazine, Forest Rd., Hancock NH 03449, on
CompuServe ppn 70310,775; MCI Mail
"WGEPUB'"; GEnie, "MAG73""; and the 73
BBS at (603) 525-4438 (300-2400 bps), B
data bits, no parity, one stop bit.
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AEA’'s Amiga Video Terminal (AVT)

Imagine sending and receiving high
resolution color or black and white im-
ages and photos via radio transceiver
OR telephone. And then imagine the
ability to "erase" QRM and noise ef-
fects. With AEA’s new AVT (Amiga
Video Terminal) Master System, you
get pixel perfect pictures. The AVT
Master offers 55 SSTV (Slow-Scan
TV) modes, many in up to 4,096 simul-
taneous colors with a resolution from
128 by 120 up to 640 by 400. Nine
FAX modes in resolutions up to 1,024
pixels by 1.200 lines in 16 grey levels
are also possible. The AVT offers
every known SSTV commercial and
experimental mode, as well as
WEFAX, NEWSFAX and GEOS FAX
(with optional board). This is a major
breakthrough for SSTV and FAX
enthusiasts!

Flexible Hardware. Five separate
receiver mputs allow you to attach a
two-meter, six-meter, HF and SWL ngs
plus a tape recorder...all at the same
time! Plus there’s an RJ-11 telephone
jack. Simply plug in your phone line
to the interface unit and transmit a
full-color image in about 12 seconds.
Both positive and negative transmitter
keying, as well as individual tape re-
corder and transmitter audio outputs
provide the ultimate connection. You
don’t ever need to touch the box...all
controls, including system audio output
levels and input selection are accom-
plished on-screen using the Amiga
mouse.

High Performance. The AVT is
already in use every day, passing high
quality images across the continental
U.S. and from Florida to Hawaii. Im-
ages sent with the AVT may be damaged
as much as 50 percent by QRM and QRN,
and still be recovered by the system so
that 1t’s almost impossible to tell there
was ever any interference. Built-in
image processing and signal conditioning
ensures the best picture quality, picture
after picture.

Compatibility. You can receive ANY
known SSTV or HF FAX signal...the
AVT supports all modes, including the
new European modes to the older color
composites to black-and-white SSTV
to 60/120/240 LPM FAX transmis-
sions. Multiple aspect ratios provide
the right picture when monitoring
those unusual FAX stations, too. All

Master SSTV and FAX System

of these modes are available in full
transceive. The images received by the
system are compatible with every
paint program, digitizer, frame grabber
and scanner currently available for the
Commodore Amiga, allowing unpara-
lled flexibility and artistic freedom.

Revolutionary. The AVT also offers
new SSTV formats that easily outperform
ALL pre-existing modes...integral data
recovery, narrow bandwidth, full color,
multi-image (3-D) with LCD goggles-
not provided, multiple resolution and
synchronous transmission.

AVT image received.

Intuitive. Every command is
presented in a logical, consistent series
of menus and control panels. Sophisti-
cated tools such as a detailed oscilloscope
simulator aids tuning. The system
even transmits an "Alignment Signal"
to ensure a quick match in frequency
between systems when operating SSB.
When you have a question, a 140-page
comprehensive manual will provide
you with the answer. Should you need
further assistance, AEA's staff of
trained technical support personnel can
be contacted at (206)775-7373.

Feature-Packed. Built-in capabilities
include: Tuning oscilloscope. Mode-
to-mode conversions. Interpolating
zoom. Image inset. Brush "Clipart”
(file artwork) cut and paste, including
transparent background. Image tint-
ing, brightness and contrast control.
Thresholding. Black-and-white and
color histograms. Text overlay using
multiple fonts, boldface, italics and
underlining in any combination or
color. Automatic CW and synthesized
speech ID after transmit. Extensive
macro and script capability (with
ARexx program). Custom color bar
generation. Luma conversion and
image averaging. Black-and-white
and color negatives. Eight function

Specifications subject to change without notice or obligation. Dealer inquiries invited. Copyright 1990,

Transmitted image in process of being
restored after heavy QRM.

damaged scan line "Repair Kit." Multi-
ple mode full- frame intelligent image
cleanup with sensitivity control. Owner
defined FAX demodulation curves.
Image rotation and flipping. Paint
capability. Extensive ARexx language
support. Real-time software filtering
for scope and receive operations. Up
to 16 high-resolution image memories
at one time. Grab screens to transmit
from any digitizer or operating program
in real-time. Transmit and receive
sequences of images using multiple
memories. One button automatic
reception of most SSTV modes. Auto-
matic start and run at any time...catch
those midnight FAXes without being
there. Copy and exchange between
image memories. On-screen DTMF
pad. Image printing in both black-and-
white and color on literally hundreds
of different printers. You can even tell
the system what to do remotely (with
ARexx program), via packet and/or
RTTY using standard TNC's such as
AEA’s high performance PK-232MBX
multi-mode data controller.

Updates. Since the AVT is a
software driven system, there aren’t
any costly ROM and hardware updates.
Occasional updates will be provided
on a disk. Simple, inexpensive and fast.

Inexpensive. The good news is
that you can purchase the AVT and an
Amiga computer system for less than a
popular new SSTV system costs! If
you already own the computer (mini-
mum of one and one-half megabytes
of memory recommended), the AVT
suggested amateur net price through
AEA’s authorized dealers is only $299.95.
For further information, contact your
local AEA dealer or AEA corporate
headquarters at (206)775-7373,

P.O. Box 2160, Lynnwood, WA 98036.
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ow often have you wished for a simple -

RDF which could work on just about
any band and provide you with both an aural
and visual means of determining the direction
of a signal? You may have wanted to find an
errant transmitter, QRM source, participate
in a serious search and rescue mission, or just
have fun finding the “*fox.’”” Now you can
doit.

Many DFers in the Indianapolis area have
built and used the unit described here. The
circuit processes information from two quar-
ter- or half-wave antennas, and gives right or
left indications of which way to turn the an-
tenna or vehicle so you can aim at the source.
This type of DF is called “*homing™’ because
it tells you which way to go to home in on the
signal. It is not affected by signal strength,
and as such will allow you to take readings on
the move. This helps you to average out mul-
tipath problems. You might bear in mind,
however, that signal strength readings are
still valuable, as they help confirm when you
are almost “*on top of™" the fox.

How the Circuit Works

IC-1 produces a square wave signal which
is used to switch between the two antennas at
an audio rate. The square wave from IC-]
also feeds through Q1, 2 and 3 with the result
that there are square wave signals of opposite
polarity applied to each side of the @-center
meter.

When no audio signal from the receiver is
present, the 5k zero pot is adjusted so that
equal amplitudes of opposite polarity square
wave signal are developed across the 100 pF

Photo A. Paul W9DUU with phase array DF
unit in action.

the receiver FM detector will have no output
since it sees no phase difference in the signal
arriving at each antenna.

As soon as the antenna 1s rotated slightly,
the FM detector in the receiver will produce
a tone, the frequency of which is determined
by the rate at which the antennas are
switched. This tone is caused by the signal
arriving at one antenna slightly sooner or
later than the other. Due to this difference in
travel time, it arrives at each antenna with a

different phase.

Number 4 on your Feedback card

Foxhunt Radio Direction Finder

Homing in by sight and sound.
by Paul Bohrer WODUU

el was hand-wired. The new model uses a PCB.

This phase difference comes out of the
receiver in the form of positive and negative
pulses. See Figure 1(a). When these pulses
are fed through the zero adjust pot to the
meter, a DC voltage will develop across the
100 gF cap and meter, and the meter will
deflect, say, to the left. If we rotate the anten-
na so that the opposite dipole is now closer to
the signal source, the pulses out of the receiv-
er reverse in polarity. See Figure 1(b). An
opposite polarity DC voltage now develops
across the 100 UF cap and meter, so that the
meter deflects to the right.

Our circuit in effect is operating as a phase
detector. This small DC voltage, developed
across the meter, 1s used to turn on the upper
left section of the 339 quad comparator when
the meter swings left. When this happens, pin
2 goes low and turns on the upper right sec-
tion, causing pin 13 to go low and turn on the
left, or green, LED. When the antenna is
rotated so that the meter swings from left to
right, the upper two sections turn off and

cap and the meter, with respect to

the 4 volts reference from pin 6 of | s}
IC-2. Therefore, no DC voltage | .. .
develops across the cap and me- == . (2

ter, so the meter reads @ center.

When a signal arrives at both
DF antenna dipoles at the same
time (the antennas are the same
distance from the transmitter),

ANT IE"’?

3
GREEN

—ANT #)
J

ANT. =#rEk

MENT

Figure |. Pulses created by phase

difference between the two anten-
nas.

Figure 2. Schematic for the RDFing circuit.
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FOX FINDER

the lower sections turn on, causing
the rnight or green LED to light.
Returning to pin 13 of the 339
for a moment, notice transistor Q4
in the upper right corner. Its base
can be connected to pin 13 via the
tone shift switch. If S-5 is rned
on, whenever pin 13 goes low,
indicating a signal to the left, it
will urn on Q4. This transistor
serves as an electronic switch:
when on, it switches the 0.003 pyF
capacitor (which is connected to
the collector) to the supply bus.
This produces the same effect as
connecting the 0.003 capacitor
across the 0.01 cap which 1s
hooked from pin 2 to ground of
IC-1. The frequency of the 555

Figure 3. PC board pattern.

Table 1. Parts List

Qty.Part RS# 1 0.047 uF 272-134
1 555 timer 276-1718 2 01uF 272-135
1 7410pamp 276-007 1 1 uF 35V tantalum 272-1434
1 LM339 276-1712 2 2.2 yF 35V tantalum 272-1435
3 2N3904 or equiv. 276-2016 1 4.7 uF 35V elect. axial 272-1012
2 2N3906 or equiv. 276-2023 2 100 uF 35V elect. axial 272-1028
2 ECG 553 pin diode 1 470 uF 16V elect, 272957
1 5.1V zener diode 267-565 1 5k PC mount potl. 271-217
2 1N914 diode 2761122 3 100k miniature pol. 271-284
1 red LED 276-041 1 80 stereo fader control 270-047
1 green LED 276022 3 mini SPDT, §-1,5-3,S-5 275-625
1 p.c. board 276-168 1  mini SPDT (center off), S-2 275-325
1 box (user choice) 270-223 1 mini SPST, S-4 275-624
2 mini jack 274-247 1 mini DPDT, S6 275626
1 mini plug 274-286 2 1500 271-1312
1  coax power jack 274-1565 1 4700 271-019
2 S50-239 jack or BNC 278-201 2 1k 271-1321
1 2" speaker 40-245 3 4.7k 271-1330
2 battery snap connector 270-325 4 10k 271-1335
2 9V NiCd battery 23-126 2 47k 271-1342
2 9V bat holder 270-326 1 68k
5 0.001puF 272-126 4 100k 271-1347
1 0.003 yF (use 3 of the 0.001 pF caps) 2 470K 271-1354
3 0.01puF 272-131 2 1MQ 271-1356

Hﬂta: MEIEF Sﬂurces: 1 EMHEQ UA. cen tﬂr Zero pan'ﬂl meler

Any center zero meter can be used as long as its in the 50 to 100 microamp deflection range. The Radio
Shack 0-15 volt panel meter can be used by moving the indicator to center position with the position screw.
Also the following two companies have appropriate meters:

A 100-0-100 uA meter (part # MHE 5) is available from Hosfelt Electronics, Inc., 2700 Sunset Bivd.,
Steubenville, OH 43952. Phone: (800) 624-6464.

For a larger meter display you can use the Triplett 320-WS which is available from A.R.E. Surplus, 15272
S.R. 12 E, Findlay, OH 45840. Phone: (419) 422-1558. Blank PC boards are available from the author for
$15 ppd.

oscillator is lowered, causing the
pitch of the tone heard from the speaker to go
lower. Therefore, a LOW tone indicates
LEFT, and a HIGH tone indicates RIGHT.
Instead of watching the meter or LEDs, you
can listen to the pitch of the tone. This will
buy you points with your local police and
your insurance agent (no collision forms to
fill out—I"'m sure they would prefer that you
watch the traffic instead of your DF unit)!
Returning to the circuit, the two 2.2 YF
caps connected to S-6a and S-6b are used as
sample and hold capacitors. When S-6 is po-
sitioned to ground the negative side of the two
caps, they provide a two-second delay indi
cation of the LED or tone direction reading.
This is helpful when DFing kerchunkers

APFRONX | E-: f_ﬁ“ ISGEMH}

GR 4 80MH:

| S & i

ECG3337335121

NOTE 4

38 in 7 NOTE 4

FOR 146 MM |
ol Pt
|:'| in

FOR adaaupg

—ANY LENGTH

Table 2. Construction Notes

1. Battery voltage = B when readings were taken. Von LM339pins 1,2, 4, 5, 6, 7, 13 and 14 depends on
the settingof VR 1 and 2.

2. Battery drain = 7 mA no signal, and about 13 mA with signal applied (L or R LED lit),

3. Antenna and receiver jacks should be counted as close together as possible. Use short leads on the two
0.001 caps and the 4.7k resistor. Mount the 4,7k resistor at the antenna jack.

4. The length of the coax between the antennas and the switching diodes is not critical, however they
should be exactly the SAME length.

5. Adjust the meter zero pot for zero meter reading. Adjust VR 1 and 2 so that the LEDs just extinguish. (No
signal applied.)

6. With signal aplied, rotate antenna for maximum meter deflection. Adjust the receiver audio level to just
produce full scale meter deflection.

7. Adjust the oscillator frequency for equal left-right meter deflection with signal applied. Use the highest
frequency possible. Some radios will have more phase distortion at lower tone frequencies, and can
even cause the circuit to show reverse direction reading.

8. Use S-4 in the on position for averaging meter flutter when in high multipath areas, turn S-6 on to store
LED left or right readings when DFing kerchunckers. Do not turn both S-4 and S-6 on at the same time
as this will adversely affect your reading. L.eave both switches in OFF position for normal DFing.

9. Circuit test: Connect a 1k resistor between TP1 and TP2. Meter and LED should produce a right reading
with phase switch S-3 in the ON position and a left reading with S-3 in the OFF position.

10. The 80 stereo fader control potentiometer is used to control the volume to your earphone or external
speaker independently of the audio level from your rig into the RDF unit.

Figure 5. Antenna construction.

—-—  APPR0N Ak ——

CLEMENTS 5o ow CORX—
FOirdl LENGTW
 WOOD PC BOARD
[ o8 BLASTIC WITH DIODES
Fjﬂ WRFLASTIE | A mesisons _
i | s
: e L 3 L] Tra
o _
—— WOODEN —
"TT FHAME —= s

L mOLTS WiTH wiNg
NUTS (CAN BE
LOOSENED AND
ELEMENTS FOLDED
FOR STORAGE |

FEEOLINE —»
ANY LENGTH

DF ANTENNA

|8

o

10 73 Amateur Radio = July, 1990

Figure 6. Mechanical mounting details.



s of which position the
phase switch should be
in for each radio you
may use. Otherwise,
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you may end up trying
to find the fox in the
mag | 1 §« wrong direction.

Like any other DF
unit, you should prac-
tice with the equip-
ment until you become
familiar with its oper-

‘)T l—l_ I L z I
- - ation, and using it be-
el i AMTND E
= | comes automatic.
s There are always

enough other things to

provide distraction

and confusion (multi-
path 1n particular),
and you don’t need to
add unfamiliarity with
your equipment to the
list.

Construction is not

Figure 4. Parts placement.

or scanner local oscillators, See note 8 1n
Table 2.
Using the W9DUU DF Unit

The phase reversal switch S-3 is used in
case you change receivers to a different one
which may have the opposite polarity of au-
dio output signal. This has the same effect as
having your antenna backwards—your read-
ings will also be reversed. I suggest a small
label or legend on the DF unit to remind you

critical, other than two

items—see notes 3 and

4 in Table 2. You will no doubt want to build

it in a rugged manner to survive the environs

of mobile/portable operation and trekking
through the wilds.

| hope this circuit may provide others some

of the enjoyment I have had from the sport of

foxhunting through the years. 5§

Paul Bohrer WODUU is an engineer for
WISH-TV channel 8 in Indianapolis. You may
reach him at 1813 Lilac Drive, Indianapolis

\
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Figure 7. Operating hints: a) If tone sounds
raspy and has high frequency overtones, you
probably have some multipath signals. Move
your position (if stationary) until tone sounds
pure (no multipath signals). b) Take readings
at high elevation and away from buildings, if
possible. c¢) If in a vehicle, take readings on
the move, and average out the meter fluctua-
tions. d) Mobile antenna can be made from
rwo quarter-wave mag mounts on roof of car.

Watch for signal source direction change as
vou change direction of car.

IN 46227. This article was reprinied from
ATVQ, April 1989. Blank PC boards are
available from the author for $135 ppd.

F

TE

SYSTEMS

RF POWER AMPLIFIERS

NEW
WATTS

(144-148 MHz)

40

TE SYSTEMS new HPA Series of high power
amplifiers now available through select national
distributors.

All amplifiers are linear (all-mode), automatic
T/R switching, and incorporate optional GaAs
FET preamp. Amps are usable with a wide in-
put drive level range. Thermal shutdown protec-
tion and remote control capability included. All
units are designed to ICAS ratings and meet
FCC part 97 regulations. Approx. size is 2.8 x
10 x 11.5" and weight is 8 |lbs.

Consult your local dealer or send directly for
further product information.

TE SYSTEMS

P.O. Box 25845
Los Angeles, CA 90025

(213) 478-0581

TE
SYSTEMS

—Power — ——Preamp—DC Power RF
Input Output NFdB GaindB +Vdc A Conn.

Freq.

Models also available without GaAs FET preamp (delete G suffix on model #). All units
cover full amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier. Con-
tinuous duty repeater amps also available.

Amplifier capabilities: 100-200 MHz, 225400 MHz, 1-2 GHz, Military (28V), Commercial,

elc. also available — consuit factory.

sl i
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Number 5 on your Feedback card

The Hidden Receiver Hunt

Exciting sleuthing without expensive equipment.

owadays, to compete effectively in a

VHF or UHF transmitter hunt, you'd
better have a Doppler unit or be prepared to
settle for an *‘also participated’’ award. Hid-
den transmitter hunts have been providing
sleuthing minded amateurs with the excite-
ment of solving radio whodunits for years. |
know of several groups who have become so
proficient at finding transmitters that hunts
with only one hidden transmitter are becom-
ing too easy. Since the introduction of
Doppler shift direction finders, loops and
beams have been relegated to last resort
status.

To extend the excitement of radio signal
sleuthing to those not possessing high
powered direction finding gear, 1 propose
the 1dea of the hidden receiver hunt. That’s
right, I said hidden receiver hunt! No, this
is not a watered down fox hunt with location
descriptive clues being sent out. This type
of hunt still requires map reading and triangu-
lation skills, and it still requires practice
to know which bearings are real and which
are only reflections. Time 1s still a factor.
You can still hunt multiple receivers. Best
of all, you don’t need any fancy DF gear to
find the hidden receiver. This is a perfect
activity for hamfests or club meetings, a
unique twist on an established amateur radio

sport!

The Mechanics

How does it work? Simple. The hidden
receiver has the Doppler type DF unit at-
tached to it. That means only one DF unit is
required. Mobile units call the fox unit and
ask for bearings indicating the direction from
the fox to the mobile unit.

Suppose there are a group of mobiles trying
to find the hidden receiver. Each mobile in
turn asks the fox for the indicated DF bearing
the fox to the mobile. When a mobile receives
his direction bearing from the fox all he has to
dois add or subtract 180 degrees from it to get
the bearing to the fox. Add 180 if the received
bearing is less than or equal to 180 degrees.
He then plots this derived bearing on a map.
A little later when the mobile has moved to a
different location, he can ask for a second
bearing. In a flat, open area this may be
enough to get a fair idea of the fox’s location.
Here in the mountains of East Tennessee, we
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by Robin B. Rumbolt WA4TEM

have a problem with reflections which neces-
sitates numerous bearing requests, and pro-
vides a bit more challenge for fox hunters.
The same will be true in metropolitan areas.
It takes practice to tell a reflection from a
“‘real’” signal. So don't expect to ace these
hunts without practice.

At the beginning of the hunt, each mobile
has a score of zero. Each time a mobile asks
for a bearing, five points is added to his score.
If the mobile asks for a signal strength read-
ing as well, an additional five points 1s added.
The time of each mobile's first bearing re-
quest is also recorded. Each mobile has one
point added to his tally for each minute of
elapsed time between his first bearing request
and the time he locates the fox. The hunt isn’t
over until all mobiles have found the fox or
given up trying. Then, the mobile with the
lowest score wins.

The Requirements

The only equipment each mobile must have
is a radio capable of communicating with the
fox. an accurate map of the hunt area, a
protractor and a pencil for plotting bearings,
and maybe a magnetic compass.

The fox must have a Doppler type direction
finding system attached to a sensitive receiv-
er with an S-meter that is separate from the

158 <« 180 338

158 DECGHREES FROW THE FOX
10 THE MOBILE

E£QUALS

338 DEGREES 7@ THE FOX
FROM THE WOHILE

radio he is using for communications with the
mobiles. He needs a magnetic compass for
getting set up. He will also need to have a log
for keeping score.

The fox's setup is important since he will
be providing the bearings on which everyone
else relies. His DF unit must be aligned
to north properly. The zero or 360 degree
mark on his DF unit antenna must be aimed
north. If all mobiles are using maps based
on true north, then the DF unit must be
aligned with true north. If the mobiles are
using magnetic compasses, then the DF
unit should be aligned with magnetic north.
There is a difference. A call to your local
airport should put you in touch with someone
who knows what the difference (magnetic
declination) is in your area. Pilots have to
know that stuff. Here in Tennessee the differ-
ence is one degree. Big deal, but 1 had to
mention it.

The fox should communicate with the mo-
biles through a repeater 1if the hunt area will
exceed simplex range. As is true many times
in VHF/UHF hunts, the trick is not so much
locating the fox once you have the signal. The
trick is getting close enough to the fox to hear
the signal at all. It’s the same in a hidden
receiver hunt. The fox has to be able to hear
the mobiles. He must also know when they
have started hunting for score keeping pur-
poses. If a mobile asks for a bearing or signal
report and the fox can not hear him, that's
valuable information for the mobile too. The
mobiles should operate through the repeater.
The fox should listen on the input of the
repeater for getting DF bearings, and listen
on the output of the repeater for communicat-
ing with the mobiles.

Mobiles having DF equipment can also
participate in these hidden receiver hunts by
tracking down the fox’s reply transmuitter sig-
nal. Fun can be had by all. If you're having a
hidden receiver hunt and a hidden transmitter
hunt combined, does that make it a hidden
transceiver hunt?

[ would like to thank Lyle Juroff K9FIK, a
true DF nut, for helping me with the hidden
receiver concept, and for nagging me into
writing this article. 8

Contact Robin B. Rumbolt WA4TEM ar 1134
Glade Hill Dr., Knoxville TN 37909.
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“You'remiles ahead
[ ]
WItII Larsen " Rick Woodsome. Communications Consultant
® Woodsome and Associates, Boulder, Colorado

When the directors of the Coors International Bicycle Classic needed
a sophisticated mobile communications system, they turned to commu-
nications consultant Rick Woodsome. As a communications specialist,
Woodsome knows what it takes to make a communication system work.

That's why he turned to Larsen Antennas.

“You don't pull off the largest sports event in the Western Hemisphere
without good communication. And you don’t have good communication
without the right equipment.

“Larsen antennas were instrumental in making last summer’s
Coors Classic an overwhelming success. They were key to our entire
communication network.

“Without Larsen, it would have been uphill all the way.”

— Rick Woodsome
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“Larsen Antennas

The Amateur’s Professional

See your favorite amateur dealer or write for a free amateur catalog

THE AMATEUR'S PROFESSIONAL.

Larsen Kilrod® and Kulduckie® antennas
provide amateurs the same advantages enjoyed by
commercial two way radio users. Both combine
top performance with the long range depenaability
you want.

oEe
your
dealer
for the
com-

FIEIE
ine of

Larsen

antennas

and per-

manent

and

tempo-

rary mounts. You can buy with confidence,

because they're all backed by Larsen's No

Nonsense Warranty for a full six months.
For a professional approach to amateur radio,

tune in to Larsen.

IN USA: Larsen Electronics, Inc., 11611 N.E. 50th Avenue, PO. Box 1799, Vancouver, Washington 98668 (206) 573-2722

IN CANADA: Canadian Larsen Electronics, Lid., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3 (604) 872-8517
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Number 6 on your Feedback card

Ten-Tec Service

Exceptionally personal .

hat a pleasure 1t 1s dealing with Ten-

Tec! This wonderful factory with
wonderful people is located in a “‘back
home™” surrounding in Sevierville, Tennes-
see. It has a unique distinction that sets it
apart from all of the other amateur radio
manufacturers—their equipment is built in
the United States of America! It’s good to see
staying power after we have seen companies
like Swan (Cubic), R.L. Drake, and Collins
redirect their marketing efforts to commer-
cial communications, away from amateur ra-
dio equipment.

To unfounded rumors, Sid Kitrell
WOLYM/4, Vice President of Marketing at
Ten-Tec, says, “*Reports of our demise have
been greatly exaggerated! We are alive and
well. We also enjoy the largest share of the
HF transceiver market than ever in our histo-
ry...One of the greatest reasons for our con-
tinued success is our product support and
service. We are fast, economical, and thor-
ough. Typical turnaround time is five work-
ing days or less. When customers call, they
talk to the tech that works on the model that
the customer owns. Our service is the envy of
the industry. ™

73 Magaczine readers evidently agree—I re-
ceived over 20 letters of praise for Ten-Tec
service and no letters of dissent. Charles
Ziegler W8RY wrote, **Just make sure your
upcoming articles on service include Ten-
Tec. I have had Kenwood, Yaesu, Drake,
Ten-Tec, and Collins equipment, and each
required service at one time or another. The
Ten-Tec service provided the best and quick-
est repair of all—make sure your survey
doesn’t leave out Ten-Tec.”

Here are the facts I discovered about Ten-
Tec service:

* Average turnaround time: 5 days or less.
*Most common service problem: component
failure.

Photo A. These new transceivers, made in the
U.S.A., are inspected for completeness.
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*Most common problem with equipment ar-
riving from customer: little documentation
of problem or symptoms.

*Warranty period, no charge for labor: |
year; Titan amp, 3 years.

*Warranty period, no charge for parts: |
year; Titan amp, 3 years.

Hourly charge for out-of-warranty repairs:
$45.

* Average repair cost for most HF failures:
$65.

*Turnaround time for parts orders: 3 work-
ing days.

Regarding out-of-band modifications:
**Seldom do we see any out-of-band modifi-
cations attempted on our equipment. ™’

Ten-Tec sendsouta ** . . . we have received
for repair your Ten-Tec...'" postcard, as

Photo B. At Ten-Tec, you can speak directly
to the service technician who is working on
your rig.

Photo C. All boards are wave-soldered 1o
ensure positive connections.

well as a follow-up estimate on the repair
charges. Their repair bill goes into detail on
what took place at the technician’s bench.

“Ten-Tec Model 540, serial number 2524,
replaced antenna relay and D4 and DS on

SWR-ALC board. Replaced dial cord. Re-
placed antenna jack. Realigned PTO, and re-
aligned SSB generator. Check TX and RX—3
hours, set works great.’” The postcard in-
cludes a job number for positive identifica-
tion, with room for any special notes.

More **Firsts’’ than Anybody Else

What would the Ten-Tec service manager
like for customers to do before they call up?
Attempt to troubleshoot the rig for the prob-
lem. And here’s a first: Ten-Tec will send a
replacement board for an easy swap! No oth-
er company we visited offers circuit boards
swap-outs. In fact, most companies made it
quite clear that replacement circuit boards
were just not available for most of their
equipment. At Ten-Tec, they re plentiful.

Here is another first from Ten-Tec: When
Ten-Tec discovers that a component or other
type of problem is causing recurring failures
in a set, they **. . .send out a service bulletin
to all of our registered equipment owners."’
This means that Ten-Tec sends out repair
bulletins directly to the customer, even
though the customer may not be having any
problem with the equipment. Ten-Tec keeps
its customers informed of potential, as well as
actual, problems.

Ten-Tec service personnel indicated that
there are at least 12 Ten-Tec dealers that may
provide in-store service for their equipment.
While Ten-Tec has no ‘emergency repair™
available at the factory, I did notice a fellow
passing through their city come in with a
minor problem, and get it fixed during the
lunch hour. Ten-Tec personnel also indicated
that their servicing dealers will sometimes
repair a set on the spot if it's a quick fix.

Ten-Tec continues to fix even their oldest
of transceivers. ““We have parts that go back
for twenty years, and we still maintain stock
of specialty mechanical devices, such as tun-
ing assemblies,’’ a Ten-Tec serviceman says.

And here's a third rarity in the service

*Parts department: same number as above
*Service Manager: Larry Worth

the service center number.

your rig well.

*Service center incoming phone number: (615) 428-0364

*Questions on operating your Ten-Tec equipment: (615) 453-7172. If this number is busy, call

*Write Ten-Tec at 1185 Dolly Parton Parkway, Sevierville TN 37862. And, of course, package




business: Ten-Tec is about the
only one that actually lets you
speak directly to the repairman
working on your particular set.
“This way, nothing gets lost in
the translation—and here at Ten-
Tec, no translation is neces-
sary.”” As I scribbled this com-
ment down during my visit, |
thought it appeared to be a friend-
ly swipe at the competing
Japanese service bench techni-
cians.

More from the Mailbox

Robert Ballinger N6QQO
backs up this claim. **On June 26
I sent to Ten-Tec a very old, and
very tired, and somewhat abused
by its original owner transceiver.
Garland Jenkins in the repair
shop was extra courteous on the
telephone, and indicated the re-
pair would be under %75 after
several items were fixed. Every-
one was very polite, and every-
one | talked to seemed genuinely
interested in my repair problem.
Three weeks turnaround time
was well worth the wait when you
could have seen what condition
my set went back to them in, in
the first place!™

George Scott W2LFX: *°I
would like to add my experience
with Ten-Tec. In the past 13
years, I have purchased 3 differ-
ent models; Triton 2, Omni-D,
and now the Corsair 1. The few
problems I have had were quickly
corrected by the Ten-Tec service
factory. Immense help was given
me right on the telephone without
having to send my equipment
back. Ten-Tec indicated they
would send me the circuit board
and asked that the old board be
returned within 30 days. Sending
out circuit boards to replace bad
boards in the field s a delight—

and they trust us as hams to return
the old board without charging us
for the new one.™’

Scott sums up his feelings, say-
ing, “‘l guess they are the only
ham radio company manufactur-
ing in the U.S.A.. and they're
giving us the U.S.A. treatment
we like.”’

Allen Fink K9DKI: *‘Fast ser-
vice! They also did some modifi-
cations to the power switch with-
out my even having to ask."" He
adds, “‘I talked personally with
Rick, who was a Paragon repair-
man. He was a very knowledge-
able, helpful, and friendly per-
son. I bought Ten-Tec because 1t
is American made, and I am very
happy with the transceiver and
service at the factory. What a de-
light to be able to call the service
technician who's actually work-
ing on the equipment. ™

So far, Ten-Tec service has
achieved the highest satisfaction
among /3 readers who responded
to our service survey. I was im-
pressed with the genuine down-
home attitude of everyone in-
volved at Ten-Tec. Sid Kitrell of
Ten-Tec said, **...we're de-
lighted to learn that we will be
included in your service survey.
Glad you could come on down
and spend some time at our ser-
vice center.

Ten-Tec service technicians
look for problems in a piece of
equipment with genuine inter-
est, as if it were the technician’s
Own rig.

Next month, the Yaesu service
department rolls out the red car-
pet for "*Gordo™” WB6NOA, and
makes some late-breaking an-
nouncements about regional ser-
vice centers to back up their new
modern service facility in Cerrni-
tos, California. 5§

Simply The Finest In
Battery Charging Equipment
Quality . . . By Design

battery up to 15 voits
Greatly prolongs battery life
Changing radios, simply re-
program the Charger. Never
outdated

Front panel Rotary Switch
selects up to three different

Bl e

user insertable socketed pro-
gram modules

GMS 403
{3 Program Slots)

Full THREE Year Warranty
Proven B Year Oid Design
Front pane! Status Indicator
alerts operator if Nicad ca-
pacity S jow.

Rapid but cool charge cycle
Automatic Shutoff — never
overcharges batteres

GMS 403

iTop inside View)

* NEW PRODUCT *

Same as our time proven GMS5403
excepl It can accommodate up to
14 different program modules.

ATTENTION GMS 403 OWNERS

If you own a8 GMS 403, it can
easily be user upgraded lo a
GMS 403A by ordering our
Module Extension Kil

GMS 403A
{14 Program Slots)

E Control Products Unlimited, Inc.
l 5

Somerset Dr., Coatesville, PA 19320 (215) 383-6395 ,/

From

Micro ~ REPEATER

Computer
Concepts

* Repeater Control

RC-1000

* Autopatch
o Complete RX-TX-Phone Line Interface

« Intelligent CW ID = Auxiliary Output = Easy
to Interface = Remote Base/Tape * Reverse
Patch = Tailbeeps = 12 V AC/DC Operation
» DTMF Decoder with Muting « Telemetry
Response Tones » Programmable COS
Polarities = Detailed Application Manual
with schematics = 90-Day Warranty

Wired & Tested w/manual.... $239.95
Uhstributed by

Communication Concepts
508 Millstone Dr. / Xenia, OH 45385

513-426-8600

RC-100

Repeater

CONTROLLER | Control

« |ntelligent CW 1D

» Remote Base/Tape
w/Freq. Programming

» Tailbeeps » DTMF
Decoder with Muting

e Auxiliary Output

» Programmable COS

» Detailed Application
Manual with
schematics

« Telemetry Response
Tones

« 90-Day Warranty
$129.95

VISA'
=i 207N

a9 A0 AU EARCOD SCODWVINE CADD

SG-230
SMARTUNER

HF ANTENNA COUPLER—SSB, AM, CW & DATA
FAST—INTELLIGENT—-ACCURATE
OPERATES WITH ANY HF TRANSCEIVER

The Smartuner high technology coupler intelligently tunes any length antenna (8 1o 80
iy in the HE band. This unit will operate with any HF transceiver within lis® specifica-
tions. The Smartuner switches 64 input and 32 output capacitance combinations plus
256 inductance combinations in a “*pi* " network resulting in over a hall-million different
ways 10 ensure a perfect match for the ranscoeiver. And. it remembers the frequency and
the umning valpex and will re-select these values in less than 10 ms nexXt tme you
transmit on that frequency

SPECIAL
HAM PRICE:
5$555.00

Gordon West, WBANOA, *the Smartuner & the best coupler ['ve ever tested o ised

*1.8 TO 30 MHZ RANGE
10 TO 150 WATTS INPFUT POWER

* MICROPROCESSOR CONTROLLED

sNON-VOLATILE MEMORY
*WATERPROOF * 10 MS RETUNING TIME
*B.LT.E. INDICATOR 8 TO 80 FT. ANTENNA (ALL TYPES)

«FOR MARINE, AVIATION, HAM AND PARA-MILITARY APPLICATIONS

The SG-230 Smartuner is available from:

Eli’s Amateur Radio, FL. 305-525-0103 Gordon West Radio, CA 7 14-549-5000
Texas Towers, TX S00-272-3467 Henry Radio, CA 2135-820-1234
SCG Inc,, SCG Building, 13737 5.E. 26th 51., Bellevue, WA 98005, USA
P.O. Box 3526, 98009 Telex: 328834 Fax: 206-746-6384 Tel: 206-746-6310

CIRCLE 387 ON READER SERVICE CARD
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Number 42 on your Feedback card

Two Meter Tracking Transmitter

ere’s a simple 2-transistor CW trans-

mitter that can generate up to 10 milli-
watts of power on the 2 meter band. I onigi-
nally designed this circuit for use as an animal
tracking transmitter for the Tennessee
Wildlife Resources Agency.

This circuit has a wide variety of applica-
tions whenever a low-cost signal on 2 meters
is required. The Indianapolis Foxhunting
Club has been using it for their ‘‘Easter

Low-cost beacon.
by Carl Lyster WA4ADG

Tune Up

Build the transmitter up one stage at a time,
starting with the oscillator. Apply 6 volts to
the oscillator and make sure it’s running. You
should be able to hear its second harmonic on
a stereo receiver set for 96 MHz. If the oscil-
lator fails to start, try varying the slug-tuned
coil in the tank circuit until it kicks in solidly.
If this fails, you could increase the value of
the 4.7k resistor or lower the 470 ohm

Egg Hunts.”” They take several of these
transmitters on different frequencies, en-
close them in plastic eggs, and scatter them
about the search area. The low power al-
lows the trackers to easily walk right up to
the hidden eggs without severely overload-
ing their HTs or scanners. The trick comes
n attempting to remove the eggs from the
middle of thorn bushes!

This transmitter has also been used on
two high altitude balloon flights. Its low
current drain makes it a good choice for

e o E o0 §.
N ) E .:,i.:% :m:
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resistor feeding the tank circuit.

Once the oscillator is functional, build
up the tripler and amplifier section and
place a small dummy load on the RF out-
put. Adjust the input and output variable
capacitors for maximum RF out. A grid
dip meter or spectrum analyzer would be
helpful at this point. However, you could
simply adjust for maximum signal on your
2 meter rig’'s S-meter. Don’t try to get
more than 10 milliwatts out of this trans-
mitter, as spectral purity will suffer. There

this kind of experiment. It’s amazing what
10 milliwatts will do from 60,000 feet, as
stations over 300 miles away were able to
copy the beacon at an S-5 level. [Ed. note:
The package shown on this month s front cover
used one of these tracking transmitters. |

Circuit Description

To keep this as low-cost as possible, the
transmitter was designed to use inexpensive
scanner crystals, Most VHF scanners use a
third overtone crystal in the 48 MHz range.
To find the 2 meter output frequency of a

*BW TD +9v
@i0ma
CW 10 1O 2N2222
EEYER = -
[ LOGIC INPUT)
an
I0mW
I4aMH:
aT

I8 in ®32

::I?ﬂ
1
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il!
A n DI,

E

= |
¥l CAYSTAL -100F 7

3ed
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oR
2N2222

|TK
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Figure 1. Schematic of the 10 mW transmitter.
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Figure 3. Parts placement.

particular scanner crystal when used in this
transmitter, just subtract 10.7 or 10.8 (de-
pending on the scanner’s IF scheme) from the
commercial frequency. For example: a scan-
ner crystal for 155.15 MHz would give the
transmitter a 2 meter output on 144 .35 MHz
if the crystal was made for a scanner with a
10.8 MHz IF. Scanner crystals ranging from
154.8 to 158.7 MHz should put your tracker
transmitter in the 2 meter band.

The oscillator section generates between 5
to 10 milliwatts of RF in the 48 MHz range.
The output of the oscillator then drives a
simple diode tripler to generate a signal at 144
MHz. The MPSH-10 transistor is used as a
class-C amplifier, and it also helps clean up
the final RF output. The closest spurs at 96
MHz and 102 MHz are at least 40 dB down.

Supply voltage to the transmitter 15 con-
trolled by a 2N2222 transistor keyed by a
logic level from your favorite CW Ider cir-
cuit. f[An appropriate CW [Der was described
in the June ‘‘Above and Beyond'' column.
Another excellent choice is the GLB ID-1.] If
too much chirp is present, you might try
leaving the oscillator running continuously
and just key the final amplifier.

Construction

The circuit can be built on perfboard with
point-to-point wiring. However, I've includ-
ed a PC board foil pattern which will make
layout simpler. The 4-turn coil which couples
the oscillator into the diode tripler can be
wound directly over the 6-turn slug-tuned coil
in the oscillator tank circuit. The 2-turn output
coil 1s mounted in line with the collector end
of the 4-turn coil in the amplifier tank circuit.
Place the 2-turn coil as close as possible to the
tank coil for maximum output power.

will be some chirp with this circuit, espe-
cially if you key both the oscillator and ampli-
fier. Chirp can be minimized through adjust-
ment of the slug-tuned coil in the oscillator.

The transmitter works best with a supply
voltage between 6 to Y volts and draws about
10 mA. Any 9-volt battery should provide a
reasonable operating life. For extended
transmission times, you could use some of the
newer Lithium 9-volt batteries.

The tracker transmitter can be enclosed in
some extremely small packages which can be
a real challenge to find during a foxhunt.
Even though this is a CW transmutter, it can
be easily heard with an FM receiver, so ev-
eryone can join in the fun!

You may reach Carl Lyster WA4ADG ar 4412
Damas Rd., Knoxville TN 37921. This article

was reprinted from the July 1989 issue of
ATVO.

Parts List

Part Description

2N2222 transistor

2N4124 (or 2N2222) transisior
MPSH-10 transistor

1N914 diode

Va” slug-tuned coil

Scanner crystal, Y1

#28 wire, short length

#32 wire, short length

1-10 pF variable capacitor
0.001 uF ceramic capacitor
47 pF ceramic or mica capacitor
10 ohm % watl resistor

47 ohm Y& watl resistor

470 ohm Va watt resistor

4.7k Va watt resistor

10k Va watt resistor

4Tk Ve wall resistor

PC Board

Note: A blank PC Board is available for $3 + $1.50
postage/handling from FAR Circuits, 18N640 Field
Court, Dundee IL 60118,
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FeepBack

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

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

To save on postage, why not fill
out the Product Report card and
the Feedback card and put them in
anenvelope? Toss inadamning or
praising letter to the editor while
you're at it. You can also enter
your QSL in our QSL of the Month
contest. All for the low, low price of
25 cents!

Feedback# Title

Letters

MNever Say Die

QRX

Foxhunt Direction Finder
Hidden Receiver Hunt
Ten-Tec Service

Ham Profiles

You Are Here
Transmitter Hunting Safety
12-volt Drive Conversion
Return to Kit Building
Review: ICOM CT-16
Review: Ameritron Coax Swilch
Hamfest Shopping
Turnstile Antennas
PK-232 Connect Memory
Audio Patch Panel
Review: AR-8B0 Pocket Scanner
ATV

Hamsats

C-64 Inductance/
Capacitance Meter
Hooked on Foxhunting
Ask Kaboom :

New Products

Packet Talk

Special Events

Above & Beyond

RTTY Loop

Ad Index 7/90

Keyword Index 7/90

DX

Dealer Directory

73 international

Barter 'n’ Buy

QRP

Homing In

Looking West

Notes from the ELK
Propagation

Updates

Ham Help

Two Meter Tracking Transmitter
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Number 7 on your Feedback card

HAam PROFILES

There are no “average’ hams!

A Real Brass-Pounder
Eight-year-old Avraham ""Avi"’

Moshe Broges KB2JFU is the

youngest member of LIMARC and,

says Lloyd Mills
wWB2ZIT, .. .a real
sweetheart of a kid.
His rig is eighl times
as old as he is and
twice as heavy."
The son of Aaron
Broges WC2C, Avra-
ham KB2JFU is a
third grade student in
yveshiva. Space ex-
ploration and elec-
fronics are among his
favorite scientific in-
lerests, and he en-
joys math and com-
puters. Twice a week
he goes to karate
class. Other times find him building

with Construx™,

According to WB2ZIT, Avraham
KB2JFU is “a real brass pounder, s0

look for him on the CW Novice bands.”
What he likes the most about amateur
radio operation is meeting people all
over the world. He's made several DX
QS0s, including one with Israel, as
well as QSOs all over the country. He
also listens regularly to the ARES net.

KB2JFU's father, Aaron WC2C, has
been a ham for four years. Late last
October, he began coaching his son
for the Novice license tests, which
Avraham passed in December. This
summer, Avraham will study with his
father for the Technician Class license.
His father knows the secret of success-
ful teaching: keep it fun. To a great
extent, this means short but regular
sessions. They study theory about thir-
ty minutes a day, and CW about twenty
minutes. Aaron says he never pushes
his son to study.

CW comes in handy for father and
son, as they use il as a privale lan-
guage in other situations. No doubt
KB2JFU and WC2C will have plenty to
talk about in the years ahead. [TNX
WB2ZIT for sending us KB2JFU's pro-
file.]

ATV DXer

Rick Redoutey WABUMT of Novi,
Michigan, has been a ham since 1966.
His interest in the hobby was sparked
when he was given a Heathkit GR-81
receiver for his tenth birthday. As a re-

sult of a ham merit badge project in the
scouts, he became a licensed ham at
the age of 15.

Although you can find Rick on the
low bands during contests (mos! re-
cently in the Michigan QS0 party oper-

ating from a rare county), he gets the
most enjoyment operating Amateur
Television (ATV) on 439.25 MHz. In
particular he likes the challenge of
working DX via this mode.

During his job repairing video prod-
ucts at the Sony factory service center
he became intrigued with the idea of
using video with amateur radio. Rick
decided to try ATV after reading an
article describing the 400-500 mile
ATV contacts that resulted from the
greal midwestern band opening during
the 1986 Thanksgiving weekend. He
immediately jumped into the thick of
ATV DXing and has since worked over
50 ATV stations in Michigan, Ohio, In-
diana, lllinois, Pennsylvania, and
Canada.

Rick currently works as a field ser-
vice engineer for General Electric Med-
ical Systems.

A Flying Ham

Jim Skala WABVWY has been a ham
since the spring of 1963. He wasn't
very active on the ham bands until after
graduating with an engineering degree
from the University of Akron in 1967. At
that time, his primary inleresls were
working on 6 and 2 meters. He com-
bined his love of computers with ham
radio and developed an excellent code
practice program for the VIC-20 which
Is still used today by many hams (VWY
Code Practice).

Jim is an IFR rated pilot and has
logged many hours in his Cessna 182.
He will soon be working on a high per-
formance, home-built experimental
plane. While working on a consulting
job in Bloomington, lllinois, he com-
muled via his Cessna each week back
to Akron, Ohio (a distance of 350
miles). Jim decided o hook up a packet
station onboard his plane complete
with a Radio Shack model 100 laptop
s0 that he could keep in touch with his
friends below. Not only did he make as
many as 50 contacts as he flew along,
he also allowed stations in a several

state area to work through his airborne
digipeater alias ""AIR." At his cruising
altitude of 12,000 feet, connects were
made with stations as far away as lowa
and Pennsylvania,

During the summer of 1987, Jim op-
erated ATV from his weekly flight, al-
lowing dozens of hams in Ohio, Indi-
ana, Michigan, lllinois, and lowa 1o fly
along with him. He provided many
ATVers with consistent 140 mile DX
contacts from his plane.

When not flying the BIG planes, Jim
really enjoys his R/C models which he
operales on the 53 MHz ham bands.
He loves the fast aerobatic R/C models
since he can perform maneuvers he'd
never dare with his Cessna. His favor-
ite model is a Northstar Water Plane
which he can take off and land on a lake
or pond. In fact, it has no wheels of any
kind!

Jim currently works at SAIC in Hunts-
ville, Alabama, as a Systems Engineer.
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Number 8 on your Feedback card

You Are Here

n an uncharacteristic move, almost every

branch of the U.S. government has agreed
to support a single positioning system called
the Global Positioning Service (GPS). GPS 1s
one of two prominent, competing systems for
locating yourself on the globe. (Actually,
there are at least five or six currently used by
various government agencies and divisions of
the armed forces.) The other prominent sys-
tem, LORAN-C, is used largely by private
aviators and mariners. Although the DOD is
withdrawing its support of everything except
GPS, the U.S, Coast Guard has vowed sup-
port for the LORAN system at least until the
end of the 1990s. LORAN is being enhanced
to support coverage within the central regions
of the United States. This work is due for
completion in the spring of 1991.

There are few GPS receivers that are rea-
sonable in price for a consumer product, Cur-
rent LORAN receivers cost from several
hundred dollars to several thousand. (Sounds
like ham radio gear?) GPS receivers are as
low as $3,000 in single quantities at the low
end to about $70,000 for the best surveying
equipment. However, look for some GPS
board sets for under $1000 later this year.
Several Japanese car companies are reported-
ly working on a GPS system that will display
location. The position would be shown on a
map drawn from data stored in a CD ROM.

Figure 1. Geometric dilution of precision.
18 73 Amateur Radio = July, 1990

Two ways to prove it.

by Timothy G. Knauer NY9F

Photo A. Magellan hand-held GPS

GPS is a passive satellite location system.
The user is required to carry only a receiver
to find his location on the Earth or in low
Earth orbit. An unlimited number of users
may use the system simultaneously. The sys-
tem consists of three sections: the satellite
constellation, ground support and the users.
GPS is sponsored by the Department of De-
fense (DOD), and therefore some strings are
attached.

The Satellites

The full satellite constellation consists of
21 satellites, with three in-orbit spares. The
current (May 1990), status is 13 operational
satellites providing partial coverage. Partial
coverage means that there will be 3-dimen-
sional coverage, but it is not continuous.
(Lat., Long. and altitude) However, there
will be 24 hour 2-D (Lat. & Long.) coverage
beginning mid to late summer of this year.
(The NAVSTAR satellites are too large to be
launched from anything but the largest ex-

pendable launch vehicles and the space shut-
tle. The Challenger accident was a setback
for the program.) The full constellation may
be completely operational by 1992. The con-
stellation will provide coverage for all of the
continental United States (CONUS), and
most of the rest of the globe. Each satellite
weighs almost a ton and is placed in one of six
circular orbits at an altitude of 10,900 nauti-
cal miles. This altitude is about half of the
altitude for a geo-stationary orbit, and was
picked to provide an orbital period of exactly
12 hours. It is possible to visualize the con-
stellation of satellites as staying fixed relative
to the stars, with the Earth rotating under-
neath. This means that until all satellites are
orbited, the periods of coverage will occur
four minutes earlier each day.

Ground Support

The GPS system 1s maintained by the De-
partment of Defense on a daily basis. Ground
controllers monitor the integrity of the sys-
tem, and closely follow the ephemeris (or-
bital data) of each satellite. Deviations from
the predicted orbit are noted and uplinked to
the satellite. The satellite can then pass this
information along to the users in the form of a
correction, resulting in a more accurate posi-
tion fix.

Figure 2. GPS satellite constellation. (Dia-
gram courtesy of Magellan Systems Corp.)



% ALL NEWKITS *

2 MTR & 220 BOOSTER AMP

Here's a great booster tor any 2 meter or 220
MHz hand-held unil. These power boosters
deliver over 30 watts ol output allowing you
10 hit the repeaters full quieting while the low

RAMSEY

lions. Ramsey Electronics has sold thou-
sands of 2 mtr amp kits but now, we ofter
completely wired and tested 2 mtr as well 220
MHz units. Both have all the features of the

noise preamp remarkably improves recep !;-.'!*_
&

high priced boosters al a fraction of the cos! f_‘e
PA-102 MTR POWER BOOSTER (10X power gain)  » LoW MOISE PREAMP
FIEE;;IIIW wired & tested . . .. $6995 , Low COST
MHz POWER BOOSTER (8 X power gain)
Fully wired & tested S8 95 - mm[m CAST ALUMINUM
« ONE YEAR WARRANTY
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20, 40 & 80 METERS
HMII RECEIVERS

=& 7= 3l mods AN DN S5H réceiverty Ind 354 — T WP C Tt s0n .*.ﬁ_.;n
g5y MERTE KT 3k fegipred i 057 and® ARRL handDoohs Lesd han 1 pv semddonty, varachor
dnsce toned . S mw audio sutput, Runs on SWVDC. has AF gan conirol This it & very sasy io
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PR-2 COUNTER
PREAMP

Th PR-2 15 1deai 1or maasuning weak
signals from 30 to 1,000 MHz = fiat
23 00 gain » BNC conneCion # greal
for snitfing AF = sdeal rocerver/TV
preamp = Jdb NF

PS-2 AUDIO
MULTIPLIER

Thie PS-2 15 handy tor high résolutoan
2t rEsOluten MmsELremEny
muitipies Up m frequency = greal for
PL o0 MERLUMEMERTL & muilpiet
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RAMSEY ELECTRONICS

Quality Test Gear & Electronic Kits for Professionals and Hobbyists

$2795%

THE COMMUNICATIONS
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Photo B. Interphase LORAN C

Because the system is primarily a military
program, there are some caveats. The system
is intended to have two levels of accuracy:
one for civilians and one for the military. The
military had hoped for accuracies of 10 me-
ters SEP. A maximum accuracy for civilians
was to be about 30 meters SEP. In practice it
has been shown that military accuracy can be
achieved using the civilian system. There-
fore, the DOD has a policy of S/A: Selective
Availability. In short, they reserve the right
to degrade the quality of the civilian code to
approximately 100 meters accuracy. It is un-
certain when and if the policy would be im-
plemented. It is probable that it would be used
only in times of national emergency, and for
testing purposes. Also note that 100 meter
accuracy is an exceptional positioning abili-
ty. Should §/A be implemented, the user will
be aware of the error, but unable to resolve it.
By using a technique known as differential
GPS, positional accuracies across several
kilometers can be on the order of millimeters.

User Segment

The user segment consists of both civilian
and military users. A typical receiver system
will have three parts: the antenna, receiver/
navigation computer, and a Control Display
Unit (CDU).

The navigation solutions consist of lati-
tude, longitude, altitude and time. While un-
der 2-D coverage, altitude is unknown, or
assumed to be constant. Additionally, the

computer may also calculate velocity and di-
rection. Navigation solutions may be pro-
duced as often as once per second. A data
block from a GPS receiver should also con-
tain a figure of merit. This would represent a
statistical weight of the errors that a user can
determine. (Some errors can’t be determined
by the user.) It is a measure of the accuracy of
the navigation solution. Navigation data 1s
usually available through a serial port.

GPS Positioning Principles

GPS positioning is based on knowing the
distance to a group of satellites. GPS satel-
lites transmit signals that tell the user exactly
where it 1s in its orbit and the exact time that
the signal was sent. Knowing the time it took
for the signal to arrive provides the range to
the satellite because the speed of a radio sig-
nal (speed of light, about 300,000 km/s) is a
known constant.

With one satellite, the user’s location could
be narrowed to anywhere on a sphere, cen-
tered on the satellite. With ranges to two
satellites, the user location 18 limited to a
circle described by the two overlapping
spheres. With a third range, the location is
narrowed to one of two points where the three
spheres overlap. One of the solutions is prob-
ably ridiculous, or gives an absurd velocity,
and can be disregarded. A fourth range would
unambiguously describe the user’s location.

The obvious problem is, ‘‘How do all
parties agree on time?’’. The satellites have
an expensive solution. They each have four
atomic clocks that can be reset by ground
controllers when they drift. This works well
for the satellite segment, but is unrealistic for
the users. User clocks would have to be syn-
chronized periodically, and would not be al-
lowed to drift under any conditions of envi-
ronment. A radio signal requires 10 Us (ten
millionths of a second) to travel about 3000
meters. This puts a tremendous constraint on
clock accuracy and drift. Fortunately there is
another way. The user needs four pieces of
information: latitude, longitude, altitude and

time. This 1s very much like a set

of algebraic equations, four equa-
tions and four unknowns.
Therefore, the remedy 1s a

fourth ranging measurement. Ge-
ometrically the extra solution pro-
vides a set of impossible loca-
tions: A user cannot be in more
than one place at a time. By ad-
justing the receiver clock insuch a
way that the solutions converge,
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the timing errors can be eliminat-
ed. The key is to remember that
any timing errors on the part of the
user will be off by the same
amount, no matter which satellite
1s used. The satellites all agree on

it what time 1t 1s.
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H'M GDOP (Geometric Dilution of
‘ Precision)

| GDOP (pronounced ‘‘GEE-
DOP™’), 1s an error that 1s known

Figure 3. LORAN C time differences of the West Coast

chain. (Chart courtesy of Micrologic.)
20 73 Amateur Radio » July, 1990

to the user. but cannot be re-
solved. It is a direct result of the

satellite geometry. The best configuration of
four satellites (the simplest case) would be
three satellites near the horizon, spaced at
120 degrees, and one near the zenith.

Each satellite range has an uncertainty,
therefore it is referred to as a pseudo-range.
Depending on the geometry of the satellites
with respect to the user, the uncertainty can
be exacerbated. In Figure 1., two satellites
with their pseudo-ranges overlapping, the
navigation solution must be within the over-
lapping regions. The relative positions of the
satellites determine the size of the box, and

LORAN NAVIGATOR

I
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Photo C. Micrologic hand-held LORAN C

therefore the error attributed to GDOP.

The receiver may also have to go through a
restart process if it was moved (about 100
km) while powered down or without satellite
coverage. It may take longer to make the first
navigation solution, but the user should not
have to become involved in providing ap-
proximate time and location. Once a satellite
has been acquired, the unit can receive AL-
MANAC data for the the rest of the constella-
tion from the single satellite. The almanac
data includes ephemeris and health data for
the rest of the satellite constellation.

GPS Antenna Placement

NAVSTAR satellites must be visible to the
user; that is they must be in a line-of-sight to
the antenna. (Navigation solutions are valid
for the antenna position.) A minimum of
three satellites are required for a 2-D solution
and four are required for a 3-D solution. (A
2-D solution is a position on a map and time.
3-D solutions are latitude, longitude, altitude
and time.) The satellite signals do not pene-
trate dense foliage, buildings or hills. GPS
antennas do not look like traditional mobile



“*whip’’ antennas. In fact, they can be formed
to a very low profile.

A Brief Description of Spread Spectrum

To the casual observer, a radio station op-
erates on an assigned, single frequency: for
example, 107.9 MHz. As hams know, only
perfect sine oscillators occupy a single fre-
quency. The commercial FM station in the
example actually uses a set of frequencies—a
bandwidth—of about 30 kHz, centered on
107.9 MHz.

This type of transmission 1s called narrow-
band. It means that the useful information in
the signal is contained in a relatively narrow
bandwidth. This is the way most radios oper-
ate. A narrowband signal is susceptible to
natural and man-made noise. They are also
inherently subject to deliberate interference.

In 1939, techniques were found to spread a
signal over a broad spectrum of frequencies.
The energy in the signal i1s spread over a
range of 10 to 100 times the bandwidth re-
quired for a narrowband signal. The total
energy is the same. This lowers the signal-to-
noise ratio, and makes the transmission invis-
ible to traditional narrowband receivers. A
receiver that complements the spread spec-
trum transmitter can be built to recover the
information in the signal, even though the
signal may have less energy than the natural
noise at that frequency. In addition to being
naturally “‘stealthy,”” the spread spectrum
transmission is almost impossible to deliber-
ately jam. Because of these properties, the
technology remained a secret until after
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World War II. (In fact, Churchill and Roo-
sevelt used an ingenious spread spectrum
technique to communicate throughout the
war.) Spread spectrum technology remained
classified until publication in the Journal of
the IRE by Shannon, in 1949,

Spread-spectrum technology also allows
satellites to share the same set of frequencies
without interfering with each other.

GPS Applications of Spread Spectrum

GPS uses a system of two frequencies in
L-Band; specifically 1575.42 MHz (L1) and
1227.6 MHz (L2). There are two distinct
spread spectrum signals sent by each satel-
lite. Each signal follows a different spreading
code. The two codes are referred to as the
C/A and P code, The C/A code (Course or
Civilian Acquisition), is transmitted only on
L1. The P-code (Precision or Privileged)
code is transmitted on both L1 and L2. Civil-
ian use of GPS is limited to the C/A code. The
P-code is a pseudo-random code: a pattern
that repeats every 267 days. Military users
are given a “‘key’’ that allows their receivers
to reconstruct the P-code anywhere along in
its sequence. In this instance, the C/A code is
used to sync-up with the more precise P-
code.

lonospheric diffraction causes the satellite
signals to take a longer and less predictable
path to the user, thereby introducing a timing
error into the solution. The use of two fre-
quencies allows military users to significant-
ly decrease the error caused by diffraction.

Various models for ionospheric diffraction

have been used in C/A code receivers. This is
one way that civilian users have achieved
near-military accuracies. It is also possible to
operate a differential GPS setup without any
knowledge of the P-Code, and still get 1 ppm
accuracies, or better.

LORAN-C Description

LORAN-C is a refinement of a system that
was first implemented in the 1950s. Like
GPS, it is a passive system, Users are re-
quired to have receivers only. Time informa-
tion can be derived from LORAN transmis-
sions, but it is not intrinsic to the system data.
Altitude information is not available from the
system. The system provides a 2-D position
on a map. Accuracies are somewhat less than
can be achieved with GPS. Precisions (re-
peatabilities), can be in the 20-60 meter
range. The best part is that LORAN receivers
can be purchased for as little as $220.

The system uses a chain of transmitters that
use a frequency of 100 kHz. Virtually all
transmitters use the same frequency. They
occupy the same frequency by a scheme of
time sharing. That is, each transmitter broad-
casts a short signal at a different time than the
other transmitters.

LORAN transmitters are arranged in
“*chains.”” Each station actually consists of a
chain of three or more transmitters separated
by several hundred kilometers. In each chain
there is only one ‘*Master’’ and at least two
**Secondaries.’” At the appropnate time the
Master transmits a sequence of pulses that
uniquely identifies itself as a Master. At a
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Figure 4. North American LORAN C system. Darker shaded area indicates best coverage. Lighter shading indicates conventional limits for
reception. (Chart courtesy of Micrologic.)
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precisely timed interval, a Secondary station
transmits a similar pulse train. By precisely
comparing the times of arrival of the signals,
a user position can be determined. Each chain
can provide coverage for about 1000 miles.

Standard LORAN Location

The LORAN-C locating system is a hyper-
bolic system. Each Master and Secondary
within a chain transmits at precisely known
intervals. If the exact time is unknown, the
only known quantity is the time delay be-
tween the Master and Secondary. Since it is
unknown how much of the delay 1s caused by
the User-Master distance and how much is
contributed by the User-Secondary distance,
only the (unsigned) difference in the two dis-
tances can be derived. This is actually an
interesting algebraic diversion. By starting
with this premise, can you arrive at a hyper-
bolic solution?

If the exact time 1s known, then immediate
ranges can be produced from the LORAN
timing chain. This method 1s useful beyond
the typical hyperbolic range of 1000 miles.

LOCATOR MANUFACTURERS

Magellan Systems Corp.
260 E. Huntington Dr.
Monrovia, CA91016
1-818-359-4455

(Hand held GPS systems)
Micrologic

9610 De Soto
Chatsworth, CA 81311
1-818-998-1216

(Hand held LORAN C)

Interphase Technologies
1201 Shaffer Road, Dept. P
Santa Cruz, CA 95060
1-408-426-2007

(Low Cost LORAN C)
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However, very stable and accurate clocks are
required. This would push the cost into, and
perhaps beyond, the range of a GPS receiver.

The pulse string is very carefully shaped to
use a minimum of bandwidth. The high-end
LORAN receivers use this to their advantage.
The signal may arrive at the receiver via both
the ground wave and sky wave propagation.
The sky wave is presumably the delayed signal.
By carefully observing the start of the trans-
mission it is possible to lock onto the ground
wave before the delayed signal arrives.

The LORAN system was originally intend-
ed to provide coverage for coastal regions
and the Great Lakes area. It is being expand-
ed to cover the mid-continental gap. This 1s
an area approximately surrounding the
Rocky Mountains. The expansion is expected
to be completed in the early 1990s.

The LORAN user can expect a position fix
20 to 30 times per minute. The first fix can
become available within a few seconds after
power-up of the receiver, to within several
minutes, depending on the receiver and prox-
imity to a transmitter chain.

Much man-made noise exists in the LO-
RAN frequency range. In fact, the power
utilities control remote facilities by modulat-
ing the power line voltage at about that fre-
quency. This, and other noise sources preva-
lent 1n heavy urban areas can cause LORAN
positioning to degrade significantly.

Direct measurements of velocity and direc-
tion are not provided by LORAN. Velocity
and direction can be calculated by measuring
at least two positions over a known time inter-
val. The velocity measurement will not be as ac-
curate as the GPS resolution of about 0. 1 m/s.

Comparisons of GPS and LORAN-C
LORAN and GPS positioning are degraded

National Marine Electronics Association (NMEA
P.0. Box 130

Accord MA 02018

The NMEA-0183 standard is a typical display /O
for a LORAN receiver. Sometimes this is the only
IO built into a LORAN receiver manufactured for
marine or aviation applications.

United States Coast Guard

Office of Navigation Safety

(202) 267-2267

Radio Aids Navigation Branch

(202) 267-0294

These branches of the Federal Government ad-
minister the LORAN system for the CONUS and
various international waters near US protec-
torates.

United States Government Printing Office
Washington D.C. 20402

(202) 783-3238

You can order publications from this telephone
number. Have a VISAIMC number ready. You
must also have the Government Printing number
of the publication.

for different reasons, but typically they are
hurt most in the urban environment. GPS
systems suffer from satellite signal loss due to
shadowing. This is usually worst in an envi-
ronment of tall, closely spaced buildings. The
same buildings cause distortions in LORAN-
C receivers. Both systems will work well in a
rural environment. [Ed. Note: Micrologic

has a booklet available entitled “'LORAN C
Fundamentals’’ which provides an excellent

overview of the system complete with a world-
wide map of existing stations. |

Hybrid GPS/LORAN Receivers

At least one manufacturer i1s building a
truly hybrid GPS/LORAN receiver. The
hybrid design i1s more than simply putting
two receivers into a single box. The hybrid
design takes advantage of the fact that GPS
and LORAN systems suffer different types
of degradation. The hybrids combine both
outputs into a “‘best fit.’” At present, these
are very expensive (more than $10,000).

Timothy G. Knauer NYYF works as a Sr.
Electrical Engineer for Racotek. You can

reach him at 12409 Birnamwood Ct.,
Burnsville MN 55337.
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Number 9 on your Feedback card

Transmitter Hunting Safety

Is foxhunting a blood sport?

¢ call ourselves foxhunters, but we

don’t hunt down cute, furry. unsus-
pecting little foxes. Real sport, to us, de-
mands an even match between hunter and
hunted. In other words, we like 10 outwit
PEOPLE. Why do some Chicago-area trans-
mitter hunters claim that foxhunting is a
blood sport? Isn't T-hunting a matter of
trekking through the terrain with DF (direc-
tion-finding) gear to find a hidden ham? If it’s
Just a grown-up version of electronic hide-
and-seek, then what could these people be
talking about?

A few years back, Phil Nowak KA9KAF
met with a strange accident while T-hunting.
At various times in the past few years, Phil
and | have participated in the foxhunts held at
8 p.m. on Saturday nights in the Chicago
area. When we first began T-hunting, our
equipment was an ICOM 25A resting on the
dash of our old Ford, a 4-clement KLM yagi
attached to the roof with a big homemade
wooden rack, and a handheld Little L-per DF
rig, for our final approach to the fox.

Haste Makes Stitches

Hunters generally meet at the starting point
at least fifteen minutes before the hour. On
one occasion, as usual, we were running a
little behind schedule. We were in such a
hurry that we failed to tighten down all of the
little straps which held the roof rack onto the
car. A few minutes later, Phil was driving in
the left lane of the Eisenhower Expressway at
55 miles per hour. Suddenly he saw the
ICOM 25A coming off the dash . . .and then,
BLAM! Phil was hit in the face by a flying
radio.

I heard a loud noise and saw some blood,
but it took us both a little while to figure out
what had happened. The antenna and the roof
rack had fallen from the car roof at highway
speed. The coax attaching the antenna to the
radio had yanked the radio off the dash, so
that it hit Phil in the right cheek.

We were fortunate in many ways: the radio
did not hit anyone in the eye. the roof rack
landed safely on the shoulder of the express-
way. none of the car windows were broken,
and the rugged little ICOM 25A landed un-
damaged in the back seat of the car, although
the coaxial cable had broken. The emergency
room people looked at Phil a bit skeptically
when he told them he had been hit by a flying
radio, then they billed him $200 for three
stitches.

In the Dark

Phil wasn’t the only ham to end up in a
T-hunting mishap. Mike Brost WA9FTS is
the Chicago FM Club foxhunt coordinator.
He probably has as much foxhunting experi-
ence as anyone in the area. But on one occa-
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by Alida Jatich KASKAG

sion, he fell down a seventy-degree embank-
ment near some railroad tracks, resulting in a
dislocated finger and an emergency room
visil.

Mike says, “‘1 didn’t have my flashlight. If
I'd had my flashlight, I would have seen how
steep the bank was. I wouldn’t have tried to
walk down the embankment; | would have
climbed or slid down carefully.™

dx4s Can’t Go Everywhere

Mike also found out that even a four-wheel
drive truck is no guarantee against getting
stuck. There are definitely some places you
Just can’t go! Mike and his T-hunt partner,
Tom Galetka N9CBA. tried to take a short-
cut through some very old railroad tracks.
Mike's4WD got stuck at a point where two of
the tracks went over a ditch. All four wheels
were up in the air! Like a true foxhunter,
Mike sent Tom out of the truck to find the fox
on foot, and then set about trying to free the
truck with the help of several other T-
hunters.

When the local police stopped by, the hams
talked them out of calling for an expensive
tow truck. Instead, the T-hunters dismantled
an old walkway made of railroad ties, using
some of the ties to fill up the ditch, and using
another one as a lever to move the truck.
Once one of the truck’s wheels was on the
ground, Bill Grossman KA9GZL was able to
use his van to pull Mike's truck out with a tow
chain, Then they reassembled the old walk-
way.

This story has a happy ending .. . . Tom was
the first to find the fox (on foot, of course)!

Navigating Obstacles

On one occasion, when Phil and | were the
foxes, we chose a hiding place not too far
from an expressway. We had some misgiv-
ings about this because we knew that at least
one hunter had a habit of taking shortcuts
across six lanes of expressway on foot. So,
when we transmitted, we announced that we
would disqualify any foxhunters seen cross-
ing the expressway on foot.

This caused somewhat of an uproar: **The
fox isn’t supposed to make the rules!"" But we
wouldn’t change our minds. The spectacle of
people running across a busy expressway car-
rying big antennas would draw the wrong sort
of attention to our sport from the public and
the police, especially if an accident were to
happen.

Another ham in our group hurt his knee
when he landed badly after jumping over a
three-foot barbed wire fence. My personal
opinion is that barbed wire fences are good
things to stay away from. There was certainly
another way to get around that fence! T-hunt-
ing doesn’t have to be a risky sport. You are

in control: you can definitely win T-hunts
without having to do anything you consider to
be unsafe.

Keep in Mind. ..

Here are some guidelines that we ourselves
keep in mind on foxhunts:

1. A moving vehicle 1s no place for loose or
improperly secured heavy objects. Install a
mount for your ham rig; don’t just set it on the
dashboard and hope it stays put. You can get
locking slide mounts that let you remove the
rig when you park the car.

2. Do you use a roof rack? Inspect it to
make sure it is COMPLETELY secure. If it
hooks onto roof gutters, are the roof gutters
coming loose? Did you tighten all of the
straps”? Be aware that wind loading can put
stress on your roof rack. The bigger vour
antenna and the faster you go, the more wind
loading. You wouldn’t want your roof rack to
home in on someone else’s car!

3. In our experience, the first T-hunter to
get in the vicinity of the fox 1s NOT necessari-
ly the first to find the fox. So don’t take
foolhardy chances while driving. ALWAYS
slow down before you go around a blind
curve or over the crest of a hill, because you
don’t know what's on the other side!

4. Be careful where you put your feet and
make sure your footing is secure. If you T-
hunt at night, you need a bright flashlight so
that you can see where you're going as you
approach the fox on foot. I've seen T-hunters
wearing ‘‘coal-miner’’ lights on their hats,
leaving their hands free to work the DF gear.
Long pants (even in hot weather) and sturdy
shoes protect your legs and feet against thorns
and other scratchy objects.

J. Remember, T-hunting is just a hobby. If
you keep it in perspective, it will be safer and
a lot more fun. Things go wrong when people
become impatient to get somewhere. They
cut corners and do things they normally
wouldn’t do, and it doesn’t always pay off.
We had a good laugh at the expense of a
T-hunter in our group. He arrived at the
munchies spot dripping wet and smelling
rather strange. Turned out that he had swum
across a highly polluted canal to get to the
fox—for second place.

By the way, Mike Brost WA9FTS wants to
hear from fellow foxhunters and from hams
interested in foxhunting. He might be able to
put you in touch with other foxhunters in vour
area, or help you start a foxhunting group if
there i1sn’t one already. You can write to
Mike at 5127 N. Monterey Drive, Norridge
IL 60656. B8

You may reach Alida Jatich KAYKAG at the
Cogito Corporation, 3835 West 56th Place,
Chicago IL 60629,
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 HEAVY DUTY « HIGH QUALITY » RUGGED » RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
« SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC
* FOLD-BACK CURRENT LIMITING Protects Power Supply e QUTPUT VOLTAGE: 13.8 VOC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
« CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than 5mv peak to peak (full load &
excepi RS-3A, RS-4A, RS-5A. low line)
* MAINTAIN REGULATION & LOW RIPPLE at low line input « Also available with 220 VAC input voltage
Voltage
« HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
o THREE CONDUCTOR POWER CORD
» ONE YEAR WARRANTY = MADE IN US.A.
1
MODEL RS-50A MODEL RS-50M MODEL VS-50M
RM SERIES 19” X 5% RACK MOUNT POWER SUPPLIES
Continuous IC$* Size (IN] Shipping
MODEL Duty (Amps| (Amps] HxWxD Wi [lbs.)
RM-12A 9 12 o X 19 X BY% 16
HM-35A 29 Ja 6% x 19 x 12% 38
RM-50A 37 50 ol X 19 X 12 50
» Separate Volt and Amp Meters
AM-12M 9 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35M RM-50M 37 50 5% x 19 x 12% 50
Continuous IC8* Size [IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWxD Wit (lbs.)
RS-3A 2.9 3 3 x 4% x 5% 2
RS-4A K| 4 J% xb6% x8 2
RS-5A 4 5 3% X 6% X TY% T
AS-TA 9 7 % x6%x9 9
RS-7B <] T 4 X TV x 10% 10
RS-10A 7.5 10 4 % TV > 10% 11
RS-12A 9 12 4% x8x9 13
RS-12B 9 12 4 x 7% x 10% 13
RS-20A 16 20 DX 9 x10% 18
RS-35A 29 39 DX 11 X 11 27
MODEL RS-7A RS-50A 37 50 6 x 13% x 11 46
2 Continuous IC8* Size [IN) Shipping
RS-M SERIES MODEL Duty [Amps) (Amps) HxWxD Wi [Ibs.)
L - e Switchable voit and Amp meter
RS-12M 9 12 4> x B x9 13
¢ Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
RS-35M 29 35 b TEXN ar
RS-50M 37 a0 B x 13% x 11 46
MODEL RS-35M
VS-M AND VRM-M SERIES » Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
I — . Continwous IC§* Size [IN) Shipping
\ ' MODEL Duty (Amps) |Amps) HxWxD Wi. [Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 < 2 12 4" x B x 9 13
VS-20M 16 9 4 20 52X 9x 10% 20
VS-35M 25 15 7 35 Sx1Ix1 29
VS-50M 37 22 10 50 Bx 13% x 11 45
» Variable rack mount power supplies
VAM-35M 29 10 7 35 5% % 19 X 12% 38
MODEL VS-35M VARM-50M 2 i 22 10 ol oY X 18 % 12" 50
RS-S SEHIES e Built in speaker
- Continuous IC§* Size [IN) Shipping
MODEL Duty (Amps) Amps HxWxD WL (Ibs.)
RS-75 2 { 4 X 7% X 10% 10
RS-10S 73 10 4 x 7% x 10% 12
RS-125 9 12 4. xBx9 13
RS-205 16 20 99X 9 x10% 18

MODEL RS-12S |

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



Number 10 on your Feedback card

C-64 & 1541 12-volt Drive Conversion

Put your blown disk drive to work.

f you have a Commodore C-64 lying

around gathering dust because its power sup-
ply 1s blown and you don’t want to buy a new
one, here 15 a solution. With a few parts, you can
convert both the C-64 and 1541 disk drive to 12
volts simply and inexpensively. Also, if you are
interested in emergency communications as |
am, this conversion will satisfy power require-
ments for that portable packet station you have
been wanting to build.

In a series of articles in C7TM magazine (Jan.,
Feb., and March 1987), Robert Hoover
KA6HZF presented a conversion of the C-64 for
both AC and DC. His conversion required quite
a bit of work, including rewiring, and adding a
switch jack. Since I am just interested in the
portability of the C-64, [ modified his conver-
sion to fit my needs. My modification only re-
quires desoldering a few parts and minor rewir-
ing of the power section.

Taking It All Apart

To convert the C-64, you must first disassem-
ble it. This is easy, but you must take time to
ensure that you don’t lose any parts, such as
screws, and that you don’t damage the case dur-
ing reassembly.

Place a towel or piece of cardboard on your
work surface, then put the C-64 keyboard down
on the pad with the front of the computer to-
wards you. Three Phillips head screws hold the
case together; remove the screws and turn the
keyboard back upright. Lift the front of the key-
board up, and lift off the top section. To your
left, you will see the cable for the keyboard.
Unplug it. and also unplug the cable for the
power-on LED. Set the top section aside until
reassembly.

Once you have the top cover off, you will
notice either a metal or cardboard RFI shield. If
the shield is metal, you have one of the older
models. The newer versions use cardboard. Re-

by John Neeley K6YDW

i ;--...---;'--_u-nm:ﬂm-::ﬂiﬁ S

move the five Phillips screws holding the shield
down. Put the shield aside.

Now you can remove the circuit board from
the case. To determine which version of the
C-64 you have, look at Figures | and 2, the parts
(partial) layouts of the board. The only changes
you have to contend with are L5 and R 100, as the
others are basically in the same locations. To
remove the bottom RFI shield, desolder the tabs
holding the shield to the circuit board, and set it
aside. Now you’re ready to do the conversion.

Converting the C-64

The only components we are going to work

CASSETTE SERIAL VIDED
LUSER PORT PORT FORT PORT EXPANSION PORT
YIDED
MODULATOR L5
.._.:]_
OM/OFF 5W
CR4
| GAME PORT
i Yy S |
RIGO R3T
GAME PORT
[ &)
I -
VR ] [
]

Figure 1. Old style board. The RFI shield is made of metal.

26 73 Amateur Radio * July, 1990

Photo A. K6YDW s arrangement of the great pair—they do the job.

with are L5, CR4, VR, R37 and R100. Conve-
niently, the parts numbers are etched onto the
board for easy identification. Locating CR4,
take a marking pen and place a **dot™” where the
positive hole is, then desolder CR4 from the
board. Next, locate VR 1, desolder the pins, and
remove it. The “‘input’’ pin hole is the one next
to the large heat sink, or to the right of the three
holes.

L5 can be in either of two different locations,
depending on which version you have. On the
older version, desolder the right-hand leg and
lift; on the newer version, desolder the top leg
and lift.

Take a look at the schematic in Figure 4. This
is where we will inject a 60 Hz clock signal into
the circuit. Locate the R37 and R100 pads, and
the resistance will be zero, since they are
common.

To rewire the board for DC conversion,
which requires only three wires, take a look
at Figure 5. Input from Pl (power supply)
is +12V, +5V and ground. For +12V, take
a wire from P1 to the positive (+) pin on CR4
that you had previously marked, and then to
the pin hole of the vacant VRI1 location. For
+5V, take a wire from Pl to the pin hole of
L5 that you had raised. Next, run a wire
for ground to the ground bus of the circuit board.
Drill a 4" hole between the two game
port sockets, to run your power cable through.
Now, set your board aside until the next phase.

60 Hz Clock Circuit
A 60 Hz clock is required for this conversion



uniden

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in historyl Use the
coupon inthis ad for big savings. Hurry...offer
ends September 30, 1990.

* X MONEY SAVING COUPON % % %

Get special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Credit cards, personal checks and quan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
mailed directlyto Communications Elec-
tronics Inc., P.O. Box 1045—- Dept. UNI2,
Ann Arbor, Michigan 48106-1045 LLS.A.
Coupon expires September 30, 1990.

Couponmaynot be usedinconjunction
with any other offer from CElL Coupon
may be photocopied. Add $12.00 for

shipping in the continental U.5.A.

RELM RHB06B-A ....... $419.95
RELM RH256B-A ....... $294.95
Bearcat BOOXLT-A ...... $229.95
Bearcat 210XLT-A......$164.95
Bearcat 7TOXLT-A........$139.95
Uniden HR2510-A ...... $229.95
Uniden HR2800-A1..... $239.95
Uniden PROB10E-A..... $169.85
Uniden CARD-A.........$164.95
Uniden RD3XL-A..... ...$149.95
Uniden RD9SGT-A...... $114.95

* % % % VALUABLE COUPON % % %%
Bearcat? 760XLT-A

List price $499.95/CE price $254.95/SPECIAL
12-Band, 100 Channel ® Crysialless ® AC/DC
Frequencyrange:29-54,118-174, 406-512, B06-956 MHZ
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz.
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcat 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
5/16" W x 1% Hx7%" D. Model BC 590XLT-A is
a similar version without the BOO MHz. band for
only $199.95. Order your scanner from CEIl today.

NEW! Uniden® Telephones

NOdNOD
NOdNOJ

NOdNOD
NOdNOD

AMA4TOD-A Uniden answering machine. . .$69.95
AM484-A Uniden answering machine. . . ..$49 95
AMA4BBV-A Uniden answering MAChINE, ... ..0iiis $49.95
AM4B80-A Uniden answering machine. . .. ... 54995
AMA4BO-A Uniden answering machine. ............. $698.95
FP300-A Uniden feature phone.. .o 0 34.895
FP302-A Uniden feature phone.. . 54995
FP3208-A Uniden feature speakerphnne veo.. 549,95
FP322S-A Uniden feature speakerphone......... .$59.95
XES570-A Uniden cordless phone .. e T e 1
XE4225-A Uniden cordless apeaherphnna ....... EIDB 95
XE7775-A Uniden cordless speakerphone.. ... .. $108.95
BT100-A Uniden Trimstyle phone..................$17.95
KT280-A Uniden Family phone with 811 feature...$29.85
FF150-A Uniden Executive phone,................5%38.85

RELM® RH256B-A

List price $587.50/CE price $299.95/SPECIAL
18 Channel ® 25 Watt Transceiver ® Priority
The RELM RH2568B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio i1s
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes anideal radio forany police
or fire department volunteer because of its low cost
and high performance. A 60 Waift VHF 150-162
MHz. version called the RHB06B-A is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-A is also available
and covers 450-482 MHz. but the cost is $454.95.

*x % Uniden CB Radios %%

® The Uniden line of Citizens Band Radio transceivers is

styled to compliment other mobile audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty. From the feature packed PRO
810E to the 310E handheld, there is no better Citizens
Band radio on the market today.

PRO310E-A Uniden 40 Ch. Portable/Mobile CB. .. $83.95

PRO330E-A Unidan 40 Ch. Remote mount CB... $104.95
PROS00OD-A Uniden 40 Channel CB Mobile .. ... .. £38.95

GRANT-A Uniden 40 channel SSB CB maobile. ... $166.95
PC122-A Uniden 40 channel SSB CB mobile..... $118.85
PROS10XL-A Uniden 40 channel CB Mobile ...... $38.95

PROS520XL-A Uniden 40 channel CB Mobile ...... $56.95

PROS30E-A Uniden 40 channel CB Mabile. . .&79.95
PROB40E-A Uniden 40 channel SSBCB Mﬂhiie A 513? 95
PROB10E-A Uniden 40 channel SSB CB Base ... $174.95

% & Uniden Radar Detectors ¥ %

Buy the finest Uniden radar detectors from CEl today.
TALKER-A2 Uniden talking radar detector ... ... $119.95
RD3XL-A Uniden 3 band radar detector.......... $£159.85

RD8-A Uniden visor mount radar detector . .$88.95
RDOGTL-A Uniden"Passport” size radardetector 51 14.95
RDBXL-A Uniden "micro” size radar detector. . ... %144 .95
RD27-A Uniden visor mount radar detector........$54.95

RDAOGT1-A Uniden remote mount radar det. .... $108.85
RDB9GT-A Uniden remote mount radardetector. .. $119.95
CARD-A Unidencreditcardsize radardetector ... . $179.95

Bearcat® 200XLT-A

List price $509.95/CE price $239.95/SPECIAL
i2-Band, 200 Channel ® 800 MHz. Handheld
Search ® Limit ® Hold ® Priority ® Lockout
Freguency range: 29-54, 118-174, 406-512, BOB-956 MHz
Excludes 823.9875-849.0125 and B68.9875-894.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-A for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-A

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC

Bands: 29-54, 118-174, 406-512, 806-912 MHZ
Excludes 823.9875-849.0125 and B66.9875-894.0125 MHZ

The Uniden B00XLT receives 40 channels in two banks.
Scans 15 channels persecond. Size9%W" x4'%" x121."
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-A is available for $178.95.

Bearcat® 145XL-A

List price $189.95/CE price $94.95/SPECIAL
10-Band, 168 Channel ® No-crystal scanner
Priority control © Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unit features
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BC580XLT-A featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CEl's package price includes
mobiie mounting bracket and mobile power cord.

President® HR2510-A

List price $499.95/CE price $239.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ® All-Mode Operation
Backlit liquid crystal display ® Auto Squeich

RIT ® Preprogrammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHz to 29.68999 MHzZ.

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, has everything you need for
amateur radio communications. Up to 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSBor CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you can scan 50 channels in any
one of four band segments to find out where the
action is. Order your HR2510 from CEI today.

NEW! President® HR2600-A

List price $599.95/CE price $299.95/SPECIAL
10 Meter Mobile Transceiver ® New Feaiures
The new President HR2600 Mobile 10 Meter Trans-
ceiver is similarto the Uniden HR2510 but now has
repeater offsets (100 KHz.) and CTCS5 encode.

BC760XLT
800 MHz.
mobile scanner

SPECIAL!

CIRCLE 121 ON READER SERVICE CARD

%% Extended Service Conitraci %%
It you purchase a scanner, CB, radar detector or cordless
phone from any store in the U.5. or Canada within the last 30
days, you can get up to four years of extended service
contract from Warrantech. This service extension plan begins
aftar the manufacturers warranty expires. Warrantech will
perform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply only to the original purchaser. Warrantech does not
have an extended warranty plan for handheld scannears. For
mobile or base scanners, CB radios or radar detectors a 1
yvear extended warranty is $19.99, two years is $39.99 and
four years is $59.99. Order your sarvice contract today.

OTHER RADIOS AND ACCESSORIES
BC55XLTY-A Bearcat 10 channel scanner ........ $114.95

AD100-A Plug in wall charger for BCS5XLT........ $14.95
PS001-A Cigarette lighter cable for BC55XLT .....$14.85
VCO0O01-A Carrying case for BCB5XLT...... ..&£14.95

ATO54-A Replacement antenna for BCS5XLT ..... $14.85
BCTOXLT-A Bearcat 20 channel scanner........ .$159.95
BC175XLT-A1 Bearcat 16 channel scanner......$134.85
BC1-A Bearcat Information scanner with CB ..... $129.895

INF7-A Regency Information Radio. .. e 210995
INF10-A Regency Information Radio .. ...5109.95
INF50-A Regency Information Radio . .-$108.95
UC102-A Regency VHF 2 ch, 1 Watt transcﬂwer .$114.895

VM200XL-A Uniden Video monitoring system ..... $179.95

BP205-A Ni-Cad batt. pack for BC200/BC100XLT. .. $39.95
FBE-A Fregquency Directory for Eastern US.A......$14.95
FBW-A Freguency Directory for Western U.S.A.....$14.85
RFD1-A M|, IL. IN, KY, OH, Wl Frequency Directory .. . $14.95

RFD2-A CT, ME, MA, NH, R, VT Directory ......... $14.95

RFD3-A DE, DC, MD, NJ, NY, PA, VA, WV Dir.......$14.95
RFD4-A AL, AR, FL, GA, LA, MS NC,.PR,SC, TN, VI... $514.95
RFDS-A AK, 1D, 1A, MN, MT, NE, ND, OR. SD, WA WY . __$14.95
RFD6-A CA, NV, UT, AZ, HI, GU Freq. Directory.... $14.95
RFDT-ACQO,KS, MO, NM, OK, TX Freq. Directory ... $14.95
ASD-A Airplane Scanner Directory...... e § S . 514,95
SRF-A Survival Radio Frequency Directory ........$14.95
TSG-A “Top Secret” Registry of U.S. Govt. Freq.... $14.95
TTC-A Tune in on telephonecalls. ................. $14.95
CBH-A Big CB Handbook/AM/FM/Freeband. .. .... $14.95
TIC-A Technigues for Intercepting Communications ... $14.95
RRF-A Railroad frequency directory . ... 514.95
EEC-A Embassy & Espionage Gummumcathuns ...514.95
CIE-A Covert Intelligence, Elect. Eavesdropping ... $14.95

MFF-A Midwest Federal Frequency directory...... $14.95

AB0-A Magnet mount mobile scanner antenna .... $34.95
AT0O-A Base station scanner antenna . e $334.95
USAMM:-A Mag mount VHF ant. w/ 12 r:able e 33995
USAK-A 3" hole mount VHF ant. w/ 17" cable ..... 534,95

Add $4.00 shipping for all accessories ordered at tha samat':rna.
Add $12.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

Toget the fastest delivery from CEl of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Michigan residents please add 4% sales tax or
supply your tax .D. number. Written purchase orders are
accepted from approved government agencies and most
well rated firms ata 10% surcharge for net 10 billing. All sales
are subject to availability, acceptance and verification. On
all credit card orders, the ship to address must exactly match
the credit card billing address. If the billing address is a P.O.
Box or a P.O. Box Zip®* Code, UPS can not deliver to that
address. When this occurs, the order must be shipped by
mail at a higher cost to you. To avoid this extra charge, you
may mail us a check with your order. Prices, terms and
specifications are subject to change without notice. All
pricesare in U.S. dollars. Qut of stock items will be placed on
backorder automatically or equivalent product substituted
unless CEl is instructed differently. A $5.00 additional hand-
ling fee will be charged for all orders with a merchandise
total under $50.00. Shipments are F.O.B. CEl warehouse in
Ann Arbor, Michigan. No COD's. Most [tems listed have a
manufacturer's warranty. Free copies of warrantieson these
products are available by writing to CEl. Non-certified checks
require clearance. Not responsible for typographical errors.

Mall orders to: Communications Electronics,”
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per scanner for U.P.S. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APO/FPO delivery,
shipping charges are two times continental U.5.
rates. If you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime, dial
313-971-6000. If you are outside the U.S. or in
Michigan dial 313-97 3-8888. Order from CEl today.

Scanner Distribution Center” and CEl logos are trade-
marks of Communications Electronics Inc.
Sale dates 3/15/90 — 9/30/90 AD #020890-A

Copyright e 1990 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.0O. Box 1045 O Ann Arbor, Michigan 48106-1045 U.5.A,
For orders call 313-973-8888 or FAX 313-971-6000
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Figure 2. New style board. Notice that L5 and RI00 are positioned differently. The RFI shield is made
of cardboard.

Figure 3. This 60 Hz clock drives the kevboard
interrupts and other associated circuits within
the computer.

Use small coaxial cable (RG-174/U) from the
clock module to the pin vacated by R37. To
complete the rewiring, solder the + 12 volt line
to the new + 12 volt line at CR4, and solder the
ground wire from the module to the ground bus
on the computer. To mount the clock module to

-]
EXPANSION PORT \
+ 5V T\
RIOOD i+ P iz \‘

the board, take a piece of
**double-sided foam tape™
and place the module be-

hind the two serial ports,

= el 741508 ) 7 St L5 next to the video modula-
T_ | SOCKET tor. This phase completed,
DES R RAl F P!
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Figure 4. This circuit shows where you will in- P Q\‘ e 1"%Y| Reinstallation
Ject a 60 Hz signal. A 60 Hz clock is required o o L___.2 N0 of the Board
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since vou have disabled the 9 VAC line supplying

|
b5 s
the original AC power. fgnsn

since you have disabled the 9 VAC line supply-
ing the original AC power. This 60 Hz clock
drives the keyboard interrupts and other circuits
in the computer, See Figure 3, the schematic for
a simple 60 Hz clock. Parts are available from
JAMECO and others, or you can purchase a kit
from Ramsey Electronics. See Table 1. I pur-
chased my clocks from Ramsey (TB-6) for
$5.50 each. They're small enough to fit inside
the computer.

The schematic in Figure 3, from Mr.
Hoover's article, is basically the same as the VRl |
Ramsey version. After the clock module is as- =t ._/
sembled, place + 12 volts on the circuit, take a
frequency counter (at least seven digits), and /
attach it to the test point (TP). Adjust C1 to read

To reinstall the lower
RFI shield, use a soldering
iron to re-flow the solder
tabs where they're at-
tached to the computer
board. To reinstall the up-
per RFI shield, reverse the
disassembling process. If
you have any problem
with the new clock mod-
ule, you can cut the upper
shield to fit.

Take the bottom half of
the computer and place the
circuit board back in, us-
ing the Phillips screws
previously removed.
Reattach the keyboard ca-
ble/plug into the socket

3.579545 MHz on the counter. This is all the  Fioyre 5. Rewiring the C-64 for DC conversion requires only three and replace the keyboard
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Figure 6. The modified C-64 requires both + 12 and +5 velts. This simple power supply works for
both the C-64 and the 1541 disk drive.
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top onto the bottom section
using the three Phillips screws. This completes

the reassembly of the computer.

The Power Supply

The now modified C-64 requires both +12
and +3 volts. Figure 6 shows a simple power
supply for both the C-64 and the 1541 disk drive.
It also gives an output for your TNC. The C-64
requires approximately 1.3 amps at 5 volts, so
you need a S-volt, 3-amp regulator (LM323K).
You can also use a LM309K or 7805K, but they
tend to get somewhat warm, as they are rated at
1.5 amps maximum. Be sure to heat-sink this
device with at least 12 square inches of heat-sink
material.

Input to the power supply is from a DC
source, which can be from 12to 13.8 VDC. The
circuit 18 very basic, so I won’t go into great
detail here as to its workings. Since different
people prefer ditferent plugs, I will leave that up
toyou. For the multi-voltage plug to the comput-
er, [ used a 4-pin Molex plug/connector; for the



Choice Selection.

Now you can have it all! Take all the qualities you've come to depend on in  TS.32p CTCSS ENCODER-DECODER  Based on the time proven
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant  TS-32, the industry standard for over a decade. The TS-32P gives you
Programming, Unequaled Reliability; and add full specthrum tone versatility  the added versatility of a custom, changeable memory base. A low price
multitone capability without diodes, a reprogrammable memory...Its our new  of $57.95 makes it an even sweeter deal.
harvest of CTCSS tone equipment. SS-32P ENCODER Based on the equally popular
The choice is yours! If standard CTCSS EIA tones do not SS-32 encoder. Available for CTCSS, or audible burst
suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95.
255.0Hz. And if you change your mind, no problem; the mem- SS-32SMP SUB-MINIATURE ENCODER Our
ory can be changed in your shop with our HHP:1 programmer, mﬂﬂiencmier for handheld applications. Now you
or at our factory for free. Your working tone is accessed by a can satisfy that customer that needs to access multi-
simple DIP switch, so theres no fussing with counters or other ple repeater sites with a radio that has precious little
test equipment. space inside. At $27.95, the price is small too.
: - HHP-1 HANDHELD PROGRAMMER For
bilict;l Lﬁmmh;ﬂa?f d?;tm al:;ul mﬂm] ﬁﬂhl new]r ﬂmlne programming the 32 memory mr._inmm any of
iy . signal : forget . : our new programmable products, including our
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The
Its all brought to market by the people who introduce the fresh- HHP1 is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to
shipping and one year warranty apply

6550.0Hz in .1Hz. increments. Price is

COMMUNICATIONS SPECIALISTS, INC.

= 426 West Taft Avenue ® Orange, CA 926654296
Local (714) 998-3021 ® FAX (714) 974-3420 ¢ Entire U.S.A. 1-800-854-0547
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Figure 7. 1541 circuit board layout (partial). You'll remove C16, CI7, CRI, CR3, the 7812K, and the
AC power socket. You'll keep the 7805K, fuse holder, and power switch.,

1541 disk drive, an RCA plug; and for the TNC,
[ used a 2.5mm coaxial plug.

1541 Disk Drive Conversion

Since my plans called for 12-volt operations
only, I decided to do away with the AC supply
components, which included the heavy power
transformer. Just removing the power trans-
former lessens the weight by about 5 pounds,
which is what you want if the complete system is
to be portable. This conversion requires some
desoldering and parts removal, along with some
power circuit rewiring, a simple task which
takes only a few hours.

First, remove the top cover. Use the same pad
you used for the C-64 modification. Turn the
drive over and remove the four Phillips screws,
one on each corner. Remove the top cover and
lay it aside until you're finished,

With the top cover off and the front of the
drive to your left, take a look at the circuit board
layout. Figure 7 shows the parts you'll work
with. You need to remove Cl6, Cl17, CRI,
CR3, 7812K, and the AC power socket. You
will keep the 7805K, fuse holder, and power
switch,

Remove the two screws on the left side of the
chassis, and lift off the metal shield. With the
shield removed, you can see the six connectors
on the board, five along with the left-hand side
and the power connector P1 on the right. Take a
marking pen and mark each one with a number,
as shown in Figure 7, The power connector (P1)
doesn’t require a number.

Remove the connectors and lay them out of the
way. Take a Phillips screwdriver and remove
the seven screws that hold the circuit board to the
metal mounting chassis. (Don’t forget the two
screws on the right side, where the heat sink is
attached.) Carefully lift off the circuit board and
set the bottom section of the drive to the side, as
we will get to it shortly.

Now that the circuit board has been removed
from the chassis, we want to desolder and re-
move C16, C17, CR1, CR3 and the 7812K. Do
this now. making sure you have cleaned out the
pin holes left behind in desoldering. Once the
7812K has been removed, replace the two
mounting screws back onto the heat sink, then
place a wire jumper between the two pinholes
(see Figure 8).
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On the right-hand side of each bridge rectifier,
CR1 and CR3, you will notice a plus (+) sign.
Place a short wire jumper between the plus (+)
pin and the next pin to the left. The modification
to the circuit board is now complete.

The next phase of the modification 1s to re-
move the AC power socket and replace it with an
RCA socket. First you have to remove the disk
drive from the lower section of the cover. Look
along each edge and you will see three screws
per side. Remove these screws and lift the drive
out from the bottom cover. The AC socket is
held in by two small screws. Remove them and
cut the leads on the socket from the transformer
and fuse block.

Four leads go from the transformer to the
circuit board, or Pl connector. My wires were
blue and orange. Cut off the four leads at about
3" from the connector (P1).

Turn the heavy power transformer on its side,
and with a large Phillips screwdriver remove the
four bolts holding it to the metal frame. In the
space left after the removal of the power socket,
get a small piece of aluminum and cut it to fit.
Drill a 4" hole in the center for the RCA jack,
and two holes for mounting the new bracket to
the chassis.

To wire up the new power jack, fuse block,
and switch, refer to Figure 8. On connector P1,
only two of the wires are required, which means
that two of the wires can be cut off flush with the
connector. Leave pins 1 and 3 long, and make a
Y’ splice with one leg going to the switch. Be
sure to insulate the splice with heat-shrink tub-
ing. This completes this phase of the modifi-
cation.

Now, reinstall the disk drive into the lower
cover using the six screws you removed earlier,
then reinstall the circuit board onto the disk
drive frame using the seven screws. After you
have the circuit board mounted, go ahead and
reconnect the six plugs. Check your wiring as
you reinstall the circuit board and compare it
with Figure 8.

Testing the 1541

Once you have convinced yourself that you
have it wired up correctly, plug a cable (that
goes to + 12 volts) into the RCA jack on the rear
of the drive. Turn on the power switch. If you
hear loud noises, smoke, head chatter or see an
LED blinking RED on the front of the drive, you
have wired the circuit up incorrectly (1.e., the
+ 12 volt lead to the +35 volt bus).

If everything checks out, turn the power off
and plug in the serial cable from the C-64 to the
drive. Turn on the C-64, then turn on the drive.
Insert the 1541 test disk that came with the drive
into the drive slot and do some diagnostic test-
ing. along with formatting some disks and doing
read/write sequences. If everything checks out
OK, it’s time to reinstall the metal shield and top
cover. You've finished the project!

A Great Pair

I've made three conversions to both the C-64
and 1541 using the modifications in this article,
and as yet I have not had one problem. The
conversion 1s simple and straightforward, and
also cheap to do. Total cost of parts for both the
C-64 and 1541 conversion is no more than $15.

The C-64 and 1541 make a great pair for
portable packet, even though they don’t have the
extras of the more expensive portable comput-
ers. They do the job, and they are available at a
reasonable price.

Contact John D. Neeley K6YDW ar P.O. Box
6672, Tahoe City CA 95730.
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Figure 8. Time to wire up the new power jack, fuse block, and switch of the 1541 disk drive.
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[{Electric Seventies

These twelve hits include
Manfred Mann’s Earth Band:
“Blinded by The Light'';
Mountain: "'Mississippi
Queen'"; Santana: “Black
Magic Woman'"; and Focus:
"*Hocus Pocus”.
AAD 39m ‘88 JCI3302 $15
| IThe Henry Kaiser Band:
Heart's Desire

Avante-garde hero Kaiser

and his dance band present
way out variations on classic
songs by Grateful Dead,
Captain Beefheart, Jimi
Hendrix, Neil Young and
Stockhausen.
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[ IRockin’ Sixties

Twelve great rockin' hits of the
decade including Three Dog
Night: “Eli*'s Coming’’; Blood,
Sweat and Tears: ''Spinning
Wheel"; Joe Cocker: “'Feeling
Alright.”
AAD37m’'88  JCI3101$15
LJunior Wells:

Hoodoo Man Blues

Hoodoo Man Blues was the
first album to present a working
electric, urban Chicago blues
band. Inducted into the W.C.
Handy Hall of Fame and cho-
san by Living Blues readers as
a top 10 Desert Island Blues

Recording.
ADD 46m'90 DMK612515

FREE CATALOG
CALL NOW!

1-800-GD GUILT

Now vou can call MN/H to
preview new releases.
Call 1-900-CD GUILY

$1.98 first minute, 99¢ additional minutes

The Fine Print: Take an incredible 1< off any disc. Buy 100 discs, save a buck!

JAZL CLASSICAL NEW AGE WORLD VARIETY

[IFrank Foster: Joy Spring
Frank Fostergrew upas a
disciple of Lester Young,

then spent 11 years in Count
Basie's orchestra where he
earned the reputation of being
an inventive saxophonist and
one of the most pertinent and
efficient arrangers. On this
disc you can hear some Foster
originals for yourself!
AADB5m '88 AMP4006 $15
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|1 Artfully Beatles, Vol. 1

Our Artful Balance artists pay
tribute to The Fab Four with
their own interpretations of
Beatle's music, blending
shades of new age, jazz and
contemporary styles.
AADS52m'86  JCI7210 $15

[ IThe Mike Clark Sextet:
Give the Drummer Some
“At any given moment,

the entire history of American
drumming is present in Mike
Clark’s sensitive, virtuostic

figurations . . . "
—Modern Drummer
AAD B5m '89 STA22 §15

[1The Kicks Band:

The Kicks Band

Experience the fun and power
of this driving, high energy big
jazz band. A sonic masterpiece
of contemporary big band.
""|deal engineering. .

a resounding success. . . "'
—CD Review

JOHN KNOWLES PAINE
St Feter:an omionio s
3 8
CJohn Knowles Paine:
St. Peter

Pro Arte Chamber Orchestra;
Back Bay Chorale; Gunther
Schuller, conductor. After 115
years of inexplicable oblivion,
American composer Paine’s
oratorio St. Peleris realized
on this two disc set, in all its
magnificence.
DDD 125m (dbl) '89
GMR2027 $30

[ |Four Trios for Flute, Violin,
and Cello

A.B. Duchemin, flute; Andor
Tath, violin: Andor Toth, Jr.,
cello. The four trios were com-

posed by J. Haydn, Beethoven,

Stamitz, and Devienne.
ADDS53m'89 AMP2002 $15

HRL 08333

MARIA CALLAS

["IMaria Callas: La Voce

Selections from historic record-

ings of Lucie di Lammermoor,
La Traviata, Norma, Semi-
ramis, Un Bal Masque, La
Somnambule, La Force du
Destin, Anna Bolena

AAD 63m '88 AMP8002 $12

ClJohn O'Conor: Mozart
Piano Concertos Nos. 21
and 27

Sir Charles Mackerras,
Scottish Chamber Orchestra
This recording presents an
electrifying first collaboration
between two great artists and
scholar-musicians: Charles
Mackerras and John O'Conor.

{_|David Marshok:

A Path to Remember
“Greensleeve Variations,"
“Heavenly Bells,"" "'Wind
Theme,"’ Dying Star,” and six
other titles are performed on
piano, harp, bells, flute, choirs,
and special effects.

DDD 43m '89 PTH90022 %15

[TUna Ramos:

La Princesse de la Mer

Una Ramos, kenas, anteras,
voice, percussion

Tradition and classicism.
Through his reed, Una Ramos
shapes the primal breath of the
universe,

DDD69m 'B9 AMPS5003 $15

[ |Geraid Jay Markoe:
Music from the Pleiades
Markoe uses an orchestra of
12 synthesizers for this disc.
“Extraordinary!. . . There is
a majestic, ethereal quality
to this wonderful album.™
—Connecting Link

A must for any quality con-
scious collector of New Age.
DDD 45m '89  ARMO1$15
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[ {Pushkar: Ding

This best-selling album
features guitar, flutes, pan
pipes, pennywhistle, bouzouki,
dokodang, and synthesizer.
The lightness of this music is
reminiscent of an elfin dance

in a sunlit forest.

MUSIC OF BALI

[ IMusic of Bali

Gamelan Semar Pegulingan
from the village of Ketewel

A highly rated, 'must have”
disc that carries the listener
into the realms of the mystical
and the transcendentall Some
of the most beautiful and
entrancing sounds on earth.
CD Review 10/9 Apr."90
ADD60m '90 LYC7408 $18

[ IDominig Bouchaud:

Celtic Harp

This ancient diatonic harp

has revived in popularity
worldwide. Maestro Dominig
Bouchaud plays 18th and

20th century songs and dances
of Brittany and Ireland, plus his
own compaosition,

"'Discorde.”’

DDD 56m 'B7 KELD3 $15
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CldJimmy Sturr:

All in My Love for You

The nation’s no. 1 polka band
and four time Grammy winner
is presently at the top of the
charts in the polka field. The
Jordanaires of Elvis fame sing
on this disc with the Jimmy
Sturr Band.

AAD 33m'89 SRR570%15

{_lJean Baron and Christian
Anneix: Breton Dances
The bombarde, a double reed
wind instrument, and the

biniou-koz, an ancient bagpipe,

provide the authentic tunes for
Breton folk dances.

[ lJohn Sbarra: All My Best
The luxury you've heard on
easy listening radio stations
but couldn’t buy till now!
Gorgeous custom string
sounds of world renowned
Frank Barber, Syd Dale, John
Fox and Morrie Paramor play-
ing the sumptuous composi-
tions of John Sbarra.
ADD69m 'S0 DUR001$12
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[INegro Gospel Happening
This disc features The Re-
minders, a jazz/pop vocal quar-
tet; Les Petits Chanteurs de
Laval, a boys' and men'’s choir
with Gregory Charles, chorus-
master; Claudel Callender,
baritone/bass; and Michelle
Sweeney and The Good News
Singers.

ADD 63m '89 AMP4015$15

[ The Circus is Coming

The old-fashioned calliope
with its steam-run whistles
heralded the circus parade

in the late 19th century. This
calliope plays 30 hits and
medieys, including ''Dixie,"
and “'Nola."

DDD 67m '90 KLV11020 $18

undersiomy

LI Thunderstorm

This is the best thunderstorm
CD on the market today.
Recorded on the majestic

Big Sur coastline in California.
Don’t forget your umbrella

.. . you might need it.

DDD 42m '89MON107390 $18 DDD58m '90 TLCB80219$18 AAD42m'87 CHV0016$18 DDD45m'88  KELO7 $15 AAD 70m '89 NTRO3 $15
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OB DER Qty Disc Number Price
| FORM NAME
SEND FORM TO:
| M H ADDRESS
| _ANTRIM, NH 03440 CITY or TOWN
OR CALL STATE or COUNTRY ZIP CODE
| 1-800-234-8458
OR FAX CREDIT CARD NUMBER
I:I El D SUBTOTAL | 5
l (603) 525-4423 VISA AMEX EXPIRATION DATE
I SHIPPING & HANDLING | 5 3.00
OR USE QUR BULLETIN ,
BOARD SERVICE SIGNATURE e R URDEE SR S
| (B8929) o2a- 9838 e NEER TOTAL ORDER_|s

E-MAIL [300 or 1200 baud, 8
l data bits, no parity, one stop bit]
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Number 11 on your Feedback card

A Return to Kit Building

A first step in helping American students rediscover ham radio.

W e've got to put the FUN back into ham
radio. Individual kids, and class-
rooms full of them, need to become involved
with hands-on electronics learning and build-
Ing.

Kit building used to be basic to the learning
and the fun of amateur radio. Given the medi-
an age today of U.S. amateurs, it’s fair to say
that too many of us remember all those kits
from Knight, Johnson, WRL, Olson, Eico,
Ameco and others, the hundreds of Heath
ham kits in all price ranges, and the many kits
from the earlier years of Radio Shack s histo-
ry. We LEARNED from building those kats,
whether it was our first regenerative receiv-
er, that $30-50 Novice transmitter, or our
first piece of test equipment or station conve-
nience.

Today's amateur kit situation is drastically
different. The Heath lineup is high in quality
but lean in variety. Most other kit sources are
part of that entrepreneurial infrastructure that
many see as the main hope for a resurgence of
the U.S. electronics industry. Typically, kit
designs are quite good, but documentation is
often little more than some simple notes or
photocopies of magazine articles. And the
rising cost of specialized components suitable
for ham designs makes it difficult for vendors
to make these kits real bargains.

Rather than philosophize on the reasons for
the demise of U.S. amateur radio kit build-
ing, I'd like to tell you more about a well
established U.S. domestic electronics manu-
facturer who is serious about making a differ-
ence in the amateur radio, hobby, and school
club kit building scene.

Ramsey Electronics, Inc., of greater
Rochester, New York, a regular 73 advertis-
er and frequent hamfest exhibitor, has grown
to be a major international contender in pro-
fessional VHF service equipment. Their fast-
selling COM-3 Service Monitor graced 73 s
front cover in August 1989.

Too often, a company that hits the big time
will drop amateur or hobby products in order
to maximize the profitability of new ventures
and markets. The boom and bust cycles of
CB and satellite TV took their toll of yes-
teryear’s big names in ham products. Not so
at Ramsey Electronics. The ham community
is fortunate that the CEO at Ramsey happens
to be Mr. John Ramsey himself, N2HWA/
VP3IR.

For 1990 Ramsey Electronics has com-
mitted to completely revamping its line of
inexpensive kits for hams, students and hob-
byists, including complete step-by-step as-
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sembly manuals with well printed X-ray
views of PC board layouts and detailed sug-
gestions for enjoying—and even adapting—
each kit. Whenever feasible, the assembly
instructions follow the new Ramsey kit
LEARN AS YOU BUILD construction phi-
losophy. For example, the parts installation
sequence for simple receivers begins at the
antenna connector and follows the signal path
of the schematic diagram through each stage
to the audio output. Transmitter projects
make sure you have the oscillator tested and
running before proceeding to the buffer and
further circuitry. And so on.

You have a right to know of my vested
interest in all this—I am the author, and my
company 1s the publisher, of all the new Ram-
sey kit documentation. We work to ensure
that every single manual is written to help
newcomers without needlessly offending the
intelligence of experienced amateurs. [ have
had to build, test, use, and fully understand
each kit several times in order to design each
manual to be as helpful as possible. More-
over, a detailed proofreading protocol has
been set up between Ramsey Electronics and
my publishing company. Therefore, I believe
you can look forward to building Ramsey kits
of all kinds with full confidence that you're
getting a good deal, that it will WORK, and
that you'll learn something from the experi-
ence.

Reviewing Some Reviews

In the context of these new developments,
recent reviews and articles in /3 on Ramsey
products deserve a brief “‘review’” them-
selves.

The SR-1 AM shortwave receiver review
by WASBPYH in the August 1989 issue in-
cluded a suggestion that the SR-1 could bene-
fit from an LM386 audio stage, rather than
the LM358 used in the version built by the
reviewer. The current SR-1 indeed uses the
LM386.

In December 1989 WBOE wrote that it
would be nice if the QRP-40 transmitter were
supplied with a 7.040 MHz crystal for the
international QRP calling frequency, instead
of the 7.150 MHz crystal that came with his
kit. In fact, all Ramsey VXO transmitter
crystals had already been changed to recom-
mended QRP frequencies two months before
the article appeared.

This shows that Ramsey responds to rea-
sonable improvement suggestions. And that
certainly has been my own experience in
preparing the new manuals. When [ found

myself agreeing with WASPYH that a BFO
would make the SR-1 superhet a more
interesting and useful receiver, Ramsey

FAXed me the approval for a BFO in future
kits, and the approval to make modification

information and parts kits available to present
OWRETS.

In March 1990 NBKDD offered an article
on modifying the HR-4 Direct Conversion 40
meter receiver. While the article was some-
what mistaken in its premise that some fix is
needed for comfortable 40 meter operation,
the author’s general suggestions on varactor
tuning demonstrate how easy and inexpen-
sive it is to use a basic Ramsey PC board kit as
a foundation for a fascinating variety of cus-
tomized homebrew projects. NSKDD also
wrote a helpful article for December 1989 on
building an economical 40 watt HT-to-mo-
bile conversion for 2 meters, designed
around Ramsey's $27.50 PA-1 amplifier kit.

WBOE's review of a Ramsey QRP trans-
mitter happily told of a confirmed QSO with a
nearby western state. I'm happier yet to tell
you of DOZENS of DX QSOs I've made with
the QRP-30 (new) and QRP-20 transmitters,
using dipoles discretely hung in the balcony
of our condo unit! If you've been intrigued by
Mike Bryce’s regular QRP column in 73, 1
think you’ll find Ramsey transmitters and
direct conversion receivers to be convenient
and fun building blocks for setting up eco-
nomical QRP stations. The spacious circuit
boards give you room for modifications and
improvements.

Kit Building: Bringing Back the Skills of
Ham Radio

Ramsey wants you to be happy with their
kit products. That’s why they contracted with
us to provide the best instruction books possi-
ble for inexpensive kits. They want you to be
happy with past kits, too, which is why
they've always had a cheerful money-back
guarantee on their products.

What they DON’T want is to sell you facto-
ry service on a $5-335 kit! That’s why both the
old instruction sheets and the new manuals
nag the builder relentlessly about making
good solder joints. Ramsey and other equip-
ment makers sing in unison that over 93% of
all factory service involves correcting bad
solder joints in kits or customer-modified
gear. The 25 years on my Extra ticket served
as no guarantee of state-of-the-art soldering
skill, but after building, testing, and explain-
ing in plain English scores of Ramsey PC
boards, I think I'm re-earning that ticket!



Proper PC board soldering skill needn’t be
unique to factory workers or robots. It should
be as fundamental to all hams as good CW/
SSB/repeater operating practices and should
be taught patiently to kids and other newcom-
ers. Then we can begin to develop real alter-
natives to the $900 imported transceivers
now being called “‘entry level™” rigs—a real
concern if we are serious about showing our
hobby/service to young people (whose par-
ents and siblings have their own thoughts
about what to do with the family's discretion-
ary dollars).

Imaginative, affordable kits are a vital part
of the answer, both to the future of the U.S.
electronics industry, and to the appeal of am-
ateur radio to young people and folks who
really have to struggle to make a living. |
foresee a revival in ham radio kit building,
with Ramsey’s initiatives leading the way.

In sharing my enthusiasm for the Ramsey
Electronics “*Kit Revitalization™ project, 1
encourage every kit vendor to give more
careful attention to documentation. I'm sure
we'd all like to see new Heathkits developed
for hams, but I suspect that Heath would first
like to see a livelier market to justify such
development. I'd like to see radio equipment
dealers show more respect for Heathkit
equipment as trade-ins, but I'll bet they
would first need to see good soldering be-
come the norm, rather than the exception,
among hams.

In any case, I'm convinced that Ramsey's
fresh commitment to economical, well docu-
mented kits is very good news for amateur
radio in the 1990s. I think it’s encouraging
that there's an accessible national source for
$5 amplifier or oscillator kits, and a nice
variety of functional station gear in the $25
class, from HF receivers and VXO QRP
transmitters to VHF FM receivers, HF trans-
ceivers, CMOS keyer, Active Antenna, and
40 watt VHF Amplifier—plus some new sur-
prises I'm not supposed to mention yet.

Uncle Wayne wants us to work at putting
some fun back into our hobby. I'm having
more fun already, now that I know I could run
back to a dealer and convert my Yaesu and
Kenwood gear to cash, make a deal with a
collector for my treasured 1937 HRO and
1948 Collins exciter, use the proceeds to cope
with realities like skyrocketing health in-
surance costs for small businesses . . . and still
enjoy ham radio with a few dollars” worth of
Ramsey kipradios. &

Dan F. Onley K4ZRA is President of Pastoral
Arts Associates of North America (PAA),
which has a new school-electronics division,
Discovery Resources for Radio Communica-
tion (DRRC). Licensed in 1958, he earned his
Extra Class and Commercial licenses at age
19, founded several school ham clubs, and
gives full credit for his teenage enjoyment of
ham radio to the Elmers of his hometown of
Owensboro, Kentucky, including ARRL VP
George S. Wilson IIl W40YI1. You may con-
tact him regarding this article and for reason-
able assistance with Ramsey Electronics kit
projects at 642 North Grandview Avenue,
Dayitona Beach FL 32118.
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Box 6159 « Portsmouth, VA 23703

Tune

DON'T BUY ANYMORE
PC SOFTWARE FOR AMATEUR RADIO

until you've evaluated Shareware!

LAN-LINK

Smart multi mode automated packet operation
for TNC2, PK232,. MFJ1278 and KAM.

WHATS-UP
Know what's up with the Microsats

LOGBOOK
Dbase 3 Loghook Package

CONTEST
Contest Operation

Cass

Sweepstakes simulation (game).

WHATSON
Propagation Predictions

Send $5.00 for any evaluation copy ($10.00 for all)
to G3ZCZ, P.O. Box 3419, Silver Spring, MD 20918

into the Sun

with the

ten meter
= HAM 10TM ham antenna

The sunspot cycle is peaking and 10

meter propagation is at its height allowing
you WORLD WIDE communication from
your vehicle. To capture this phenomenon,
American Antenna, manufacturer of the

any competitor or

YOUR MONEY BACK!

/ world famous K40 Antenna presents
the HAM 10.
Guaranteed to outperform

Exclusive Features:

* Handles maximum power

limits from novice to extra

* Computer designed for
optimum performance

MAGNAMOUNT
ROOF-MOUNT

* Stainless steel whip and base
* Comes assembled and tuned
with an adjustable trunk lip

mount
*ALSO AVAILABLE:

Our heavy duty Magnamount

K40 Electronics
1-800-323-6768

In llinois call
1-800-942-8175

CIRCLE 92 ON READER SERVICE CARD
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/3 Review

by Joe Holman KA7LDN

ICOM CT-16

Satellite Interface Unit

An easy way to change VFOs.

Number 12 on your Feedback card

ICOM America, Inc.
2380 116th Avenue N.E.
Bellevue WA 98004
(206) 454-7619

Price Class: $100

he ICOM CT-16 Satellite Interface Unit

makes changing your uplink and down-
link VFO frequencies as easy as changing a
single VFO frequency. One of the most com-
mon complaints heard today among satellite
operators is: "'l am always playing catch-up
with my uplink and downlink frequencies—I
wish | could free my hands up more!” Well,
you can now forget about this annoying and
painful task.

The CT-16 is a small black interface unit
that allows two of your ICOM x75 series rigs to
communicate with each other. When enabled,
the CT-16 lets you simultaneously change two
separate VFO's frequencies (on the two differ-
ent rigs) via one of the selected single tuning
knobs on your rig. The CT-16 interface unit
works well with any ICOM rig using the ICOM
Cl-V communication system. (All ICOM x75
series rigs use this type of communication
system, except for the IC-735.)

How It Works

The CT-16 Satellite Interface Unit bidirec-
tionally sends (serially) two ICOM x75 rigs
packets of information via the interface unit.
The ICOM CI-V (Communication Interface - V)
System uses the CSMA/CD (Carrier Sense
Multiple Access with Collision Detection) stan-
dard.

A packet of information contains two main
types of data, plus some other codes. The first
main type of data is a unique number or “‘ad-
dress’’ pertaining to a particular ICOM rig
such as 16 for the IC-275 and 20 for the IC-
475. The second main type of data contained
in the information packet is a command which
tells a particular rig what task to perform. The
standard format of an information packet is as
follows:

preamble preamble RX address TX address
command frequency end of message code

Each section is one byte in length. The

[ ] S| I

| S _

Figure 2. Address switch locations, front view.
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Figure 1. Ct-16 interface unit, top view.

“preamble’’ tells the microprocessors that a
command is arriving. The "RX address’' is the
rig/CT-16 address which is sending the packet
of information. This is needed so that an ac-
knowledgment can be detected with the same
address in the TX address byte. The “TX ad-
dress'' denotes which rig is supposed to re-
ceive and process the command. Since both
rigs receive all commands, commands re-
ceived by the "‘'wrong’’ rig can be ignored. The
“command’’ is which command is to be exe-
cuted. The ""frequency’’ is the frequency to be
set, or returned from an interrogating com-
mand. The "end of message code” tells the
microprocessor that the complete packet of
information has been completely sent.

The following types of CI-V commands are
available:

eset frequency

emode set

eband edge read

sfrequency read

*mode read

efrequency set

*\VFO set

*memory channel set

ememory channel read

*memory channel write to VFO

smemory channel clear

escan start or stop

esplit operation
All information packets can be sent at either
300, 1200 (default), or 9600 baud.

Hemember, a particular rig can only pro-
cess a frequency command when its intern-
ally stored address matches the address
received in an information packet. All
other packets are quickly discarded by
the rig’'s microcomputer. All addresses

are factory prearranged/assigned, and
will never be the same for two different rigs.

Pre-Operation

Before depressing the power switch, which
enables the interface unit, you need to set the
address switches properly according to which
rigs are to be controlled, select the uplink
switch position, and select the tracking. (See
Figure 1 for a top view of the interface unit, and
Figure 2 for a front view of the interface unit's
address switches.) Remember: Once de-
pressed, the power switch enables the unit so
you must make all pre-adjustments prior to
switching the power on.

The address switches tell the interface unit
what rigs are connected. If you select the
wrong address for the right rig, the rig will not
respond to any command that is sent to it.
Unfortunately, the interface unit cannot notify
you of this mistake, and all your efforts will
soon fail when the power is turned on.

When trying out the interface unit, | con-
nected the IC-275A and IC-475A rigs to it,
setting the address switches as shown in Fig-
ure 3. The uplink switch selects which rig will
be the "master’’ rig (usually the uplink), and
which is the “'slave’ rig. When the interface is
enabled, the master can change the slave’s
frequency hertz for hertz as you turn the VFO
frequency dial on the master. For example, if
you change the master’'s frequency by 5 kHz,
the slave's frequency will also change by 5
kHz. Note, however, that when the uplink
switch is in the high band position, the inter-
face unit assigns the rig which operates in the
higher frequency range to be the master con-
troller. When the switch is in the low band
position, the interface unit assigns the lower
operable frequency rig to be the master.

But, was that previous change in frequency
+5 kHz or —5 kHz? To answer that question
you must examine the tracking switch. If the
tracking switch is in the normal position, the

— ] il LK :
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Figure 3. CT-16 (rear view).



GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

s e —

LNG-(*) g5

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

if you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You

If you prefer a p-laln-ueni_lle or kit
I»rggr;gtar you couldn’t find a
value than our original
REP-100 REPEATER

Same fine rf modules REP-200 but
could easily spend this much just for a controller. T o0 e e TS S0 ek oty $59
As always, Hamtronics strives to i;hre superb performance at autopatch, dtmf decoder, CTCSS, either | e/ estec
modest cost! In this case, a premium repeater with versatile now or later. Kit only $675, w/t $975. FEATURES:

« Very low noise: 0.7dB vhf, 0.8dB uhf
« High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overioad

- Stable: low-feedback dual-gate FET
*Specily luning range; 28-30, 46.56, 137-750,
IEEJFE 270-230, Jﬂﬂ—l?’u or B00-960 MHz

LNW-(*)
MINIATURE

GaAs FET
PREAMP

ONLY S241e. 539 wlted1ested

« GaAs FET Preamp similar IE LNG,
except designed for low cost & small
size. Only 5B8W x 1-58°L x J/4'H.
Easily mounts in many radios.

*Specily funing range: 25-35 3555, 55-90,
eu-:rzn 120-150, 150-200, 200-270, or 400-500

computer control, auto atnh and many dtmf control features at
less than many eharge r a bare-bones repeater!

We don't ekim on rf modules, either! Check the features on
R144 Receiver, for instance. GaAs FET front-end, helical
resonators, sharp crystal filters, hysteresis squeich.

We enmpletey re-theu?eh; the whole idea of what a repeater
should be, to give the best features at the lowest cost.

SN __ _ ONLY $1295!

ACCESSORIES

COR-3 REPEATER CONTROLLER kit.
Features Eﬂlumma taill & time-out
timers, solid-state relay, eeuﬂesy beep
and local speaker amplifier ..

CWID kit Diode prepmnrned any t::rne
in the field, adjustable tone, epeed and
timer, to go with COR-3 .. .. 959

NEW COR-4 kit. Complete COR and
CWID all on one board for easy con-
struction. CMOS logic for low power
consumption.  Many new features,
EPROM programmed, specify call .. $99

- Available for the 10M, 6M, 2M, 220MHz, 440MHz, 902MHz ham bands.
FCC type accepted models also available for vhf and uhf commercial bands,

- Rugged exciter and PA, designed for continuous duty.,

. Fﬁ'wer E%ugtﬂ ut 15-18W [ESW option) on 2M or hi-band; 15W on 220MHz; 10W on
uht or

« Accessory eecf—en PA's avallable with power levels up to 100W.

« Five :eurte beep types, Including a pleasant multi-tone sequence.,

- AUTOPATC enther open or closed access, toll-call restrict, auto-disconnect.
. Reverse Autoj ch, two types: auto-answer or ring tone on the air.

-DTHFI‘.: L: over 45 functions can be controlled by touch-tone. Separate

4-digit control code for each function, plus extra 4-digit owner password.

Mrmhhlhﬂm@pﬁﬂerrmermabh open- or closed-access

for repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter,

site alarm, aux rcvr, and other options, tnemmﬁaqexteeelm

The cwid message, dtmf command codes, owner-specified default parame-

ters for cor and cwid timers and tones are bumed into the eprom at the factory.

Cw speed and tons, beep and tail timers, and courtesy beep type can

all be changed at any time by owner-password-protected dtmf commands.

. diagnostic & testing functions using microprocessor.

. coded led’s indicate status of all major functions.

- Welded s for exciter, pa, receiver, and controller. PEM nuts for covers.

—_———

LNS-(*) [z
IN-LINE PREAMP <
ONLY s 79!!:". 59 9 wiredlested

« 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 ing brackets incl.
*Specily ning range. 120-175, 200-240, o
400-500 MHz.

NEW TD-3 SUBAUDIBLE TONE
DECODER/ENCODER kit Adjustable
for any tone. Designed especially for
repeaters, with remote control
activate/deactivate provisions ........... 524
TD-2 TOUCH-TONE DECODER/CON-
TROLLER kit. Full 16 digits, with toll-call
restrictor, pmgrmmable Can twm 5

HELICAL RESONATOR

PREAMPS
Preamps with 3 or 4 section helical
resonators reduce intermod & cross-
band interference in critical applications.
HDDEL HRA-(*), $49 vhi, $94 uhf.
tuning = 142-150, 150-162,
ME-T?-I 213-233, 420-450, 450-470.

]
%

3-1/2 inch aluminum rack panel, finished in eggshell white and black.
Auxiliary receiver input for independent control or cross linking repeaters.

There are many other features, (o0 numerous to mention. Request catalog for full details.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &
DIGITAL LINKS, TELEMETRY ETC.

FM EXCITERS: kits
$99, wit $169. 2W contin-

ﬂ’-"Tu'Tl' R BRI T & PSS

- -

@ B ,5;} a':.:

RECEIVING
CONVERTERS

Low noise converters to receive vhi and
ﬁﬂbmﬁnna'mﬂ receiver. Choics

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse patch
& phone line remote control are std . $79
AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for simplex

- TA51 for 10M, 6M, 2M,

150-1?4M
« TA451 for uhf. kit with case & BNC jacks, kit with pcb
- TA901 for 902-928MHz, only, or w/t unit in a case. Other models

available for other n/out ranges & atv.
Bli:uest catalog for complete listings.

ranges avail: 136-138,

144-146, 145-1#? 146-148, 220.222,

222-224; kit less case $39, kit w/case

UHF input ranges avail: 432-434,
435-437; kit less case $49, kit w/case
$69, w/t in case $99,

902-928 MHz converts down to 422-448
or 430-450 range. Same price as uhf.

0.5W out (w/t only, $168).
- VHF & UHF AMPLIFIERS.

For fm, ssb, atv.
from 10W to 100W. models, kits starting at $79.

FM RECEIVERS: kits $139, w/t $189. er et

+ R144/R220 FM RECEIVERS for 2M, e n.ﬁ.i‘q t,.-= il
150-174, or 220MHz. GaAs FET front =oie
end, 0.15uV sensitivityl Both crystal &
ceramic if filters plus helical
resonator front end for exceptional
selectivity: >100dB at +12kHz (best

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signais
through any fm transmitter with full
handshakes. Radio link eemputers
lelemetry gear, etc. %

DE-202 FSK DEMDDULATDH I-crt For
receive end of link. . .. 539

available anywhere!) Flutter-proof 9600 BAUD DIGITAL RF LINKS. Lo T

merﬁem:e tracks drift. cost pau:fet W EHHEI:. TRANSMI ING
- Imi cm'nsm'pg 0-96 Modem and

ebu:e e S muﬂmﬂﬂa#ﬁﬂmm CONVEHTERS

FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,
diode-switched PA's output 15 or S0W.
Call for more info on the right system for

your application!

- R901 902-2928MHz FM RCVR.
Triple-conversion, GaAs FET front end.
« R76 ECONOMY FM RCVR for 10M, 6M, 2M. 220MHz, w/o helical res. or
afc. Kits $129.
- Weather satellite & AM aircraft rcvrs also available.

QUR 27TH YEAR!

e e O e i e e T 0 am z ronics, inc.

Order by mail, fax, or phone (answering machine off hrs).
Min. $3 S&H charge for first pound plus add’l weight & ins. 65 MOUL RD. - HILTON NY 14468-9535
Use VISA, Mastercard, check, or UPS C.0.D. ($3 fee). Phone: 716-392-9430 -- FAX: 716-392-9420

Hariron|es s a registorad trademark. Copyright 1888, Hamtranjas, ino, AR righis roserved,
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Figure 4. Transceiver address settings.

Figure 5. Satellite frequency chari/tracking
switch.

interface unit coordinates the slave to change
its frequencies in the same direction as the
master does (up 5 kHz on the master, up 5 kHz
on the slave, and vice versa). However, if the
tracking switch is in the reverse pasition, the
interface unit changes the slave's frequency
in the opposite direction than that of the mas-
ter (up 5 kHz on the master, down 5 kHz on the
slave).

The tracking switch is a very important
switch on the interface unit. You will want to
have it in the reverse position if the transpon-
der you are working inverts its signals, such
as for all of OSCAR 13's transponders.
However, if you are working a satellite which
does not invert its transponder signals, such
as RS-10 in Mode A, you will want the tracking
switch in the normal position—noninverting.
Figure 4 presents some example tracking
switch settings for some common satellite
modes.

Tuning In (Standard Operation)

Just before switching the CT-16’s power on,
adjust your uplink and downlink frequen-
cies—because, once you turn the power on,
you are off and running! For proper operation,
you will need to set your uplink and downlink
frequencies at the upper and/or lower satellite
range limits, depending upon the satellite’'s
transponder.

If the transponder inverts signals, set the
downlink frequency to the transponder’s
lower edge, and the uplink frequency to
the transponder’s upper edge. For example,
on OSCAR 13 Mode B, | set the |C-275 to
145.825 MHz and the IC-475 to 435.570 MHz.
Then | can switch the interface unit's power
on and adjust frequencies by means of the
master rig. As | turn the master rig’s tuning
knob counterclockwise, the IC-475's frequen-
cy decreases, and the |IC-275's frequency in-
creases! Pretty easy, and one of my hands is
free!

However, if the satellite’s transponder does
not invert signals, set both your downlink and
uplink frequencies to the transponder’s lower
band edge limit. On RS-10 Mode A, this
means setting one rig to 145.860 and the other
to 29.360. Then, switch the interface unit’s
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power on. Now when enabled, as you in-
crease the master’'s frequency by turning the
master’'s VFO knob clockwise, the slave's fre-
quency increases, and vice-versa for the other
direction.

Blink Blink Blink

One of the features of the CT-16 | especially
like involves the power indicator. Normally,
the power indicator shines brightly whenever
the interface unit is supplied approximately 12
volts DC. However, if you ever tune to a partic-
ular downlink frequency that correlates to an
out-of-band edge uplink frequency, the power
indicator blinks on and off repeatedly until you
move back to an in-band frequency.

This is a real handy feature in case you
do not have a frequency chart right in
your hand after tuning up for the initial time.
If you set the satellite’s band limits before
turning the power on, you will not have to
look up at the chart again to find a particular
set of band limits because each time you
go out of band the power indicator flashes,
telling you that the current frequency is out of
range.

Power Requirements

The CT-16 interface unit does not require
much power but it must be connected to a
power source which provides some clean
power between 9 and 15 volts DC. Since the
majority of the unit's components are digital it
does not draw much current—the interface
unit only requires approximately 25 mA. Just
about any standard power supply provides
these ratings. The interface unit comes with a
nice oc IN jack that plugs directly into the back
panel of the unit.

The Final Word

The CT-16 is a great little unit and | would
recommend it to anybody owning a pair of
ICOMs. After setting-up the CT-16 you can
pay less attention to the annoying task of con-
tinually tweaking the frequencies of your
satellite uplink and downlink rigs. You can
have more fun—and that's what we are all
here for, isn't it?

| only found one thing that | did not like
about the CT-16: the number of communica-
tion ports available. Currently, the interface
unit only supports two rigs to communicate to
each other simultaneously. | think it would be
a great idea to have more than two ports avail-
able and to have switches to interact with dif-
ferent sets of rigs.

And, ah yes, the infamous Doppler shift.
The interface unit cannot automatically make
up the difference for the satellite’s Doppler
shift affected signal. This means that you have
to retune your master rig’s frequency to com-
pensate for Doppler shift.

Here’s a note for amateurs using the previ-
ous ICOM CI-IV communication system
(IC-751, IC-751A, IC-R71A/E/D, IC-271AIE/H,
IC-471A/E/H, and IC-1271A/E). The CI-IV
communication system can use the CT-16
by using an ICOM designed converter,
the UX-14. ICOM offers the UX-14 CI-IV/CI-V
converter for about $72.50 (suggested retail

price). E&)

DAN KBOXC — KIRBY KABZTS — LOUIS KAQIPN
RON NOKMR — DENISE YL — MALINE XYL

1—800—426?2391
YAESU

FT-767 GX Gen. Cig Xcvi 2299 00 Call §

FT-757 GXl1Gen. 4 W X¢ \ /|128000  Call$
FT-7000 15m-160n| "\ 2279.00 — Call$ |
FT-212RR,4.2m| $ % Call $
FT-712RH

eV B i

FT-290R All ﬁ

FT-23 B : % all $
FT-736~. * l}% : Call$ |
FT4702mp wn =« AP® S cals
FT-747G/ OB f"‘ \“p Call$
e oo R o,
FT 690 RIH 5 % ] Call §
FT 790 R/H : 81 Call $
FT 4700 Dual Bang Aobily P5.00 Calls
FT 411 2 Meter H »06.00 Call §
FTB11 440 HT 410.00 Call §
IC-781 New Deluxe Call $
IC-765 Gen. C Call§
IC-735 Gen. C Call §
IC-751A Gen. C\ Call $
|C-R7000 Call
IC-R Callg |
IC-228A/F Call §

Call

=all $
IC-9 : it Call §
IC-35 AT e _ Call §
IC-25 AT @ 3 : Call §
IC-45 A . Call § i
1C-48A FM Mobik Call §
IC-4GAT New 6w HT g5 Call $
|C-38A 25w FM Xcvr Call §
IC-32AT 2mf70cm H 629.95 Call$

SPECIAL
Full featured and offered
DJ-160T at a hard to beat price. I

Home of the
d.S. OLYMPIC FESTIVAL

July 6-15, 1990
Stop in and see us during this
prestigious Multi Sport Event.

1-800-426-2891
F METRO: (612)786-4475
2663 County Rd. |

. Mounds View, MN 55112
‘Super Minnesota Watts  1-800-279-1503
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Enjoy This
Martin—

TOWER

“NEW” DUAL & TRI BAND SUPER
“"LINEAR” ANTENNAS

MODEL | FREQUENCY | GAIN |POWER| LENGTH USE

146 MHz 8.2dB e

and HAZER CA2XAZ | aagMMz |1154g|200W | 154" |BASE/REPEATER .
146 MHz | 4.50B

Never climb again with this tower and elevator CA-2X4FX 200W | 511" | BASE/REPEATER

system. MAHH'?IH TEWEHE a.r:rna:lt of alum- 446 MHz 7.2d8

inum and specifically engineered for use with 140-155 MHz | 4.5dB : |

THE HAZER. All bolted construction, no welds. CA-2X4M | 440-460 MHz | 7.008| 19OW | 5 MOBILE

Easy to install hinge base, walk up erection,

next plumb with leveling bolts in base. Mount 146 MHz 3.8dB I

antennas and rotor on HAZER in vertical CA-2X4SR 446 MHz 6.2dB 150W | 3'4 MOBILE

upright position, then winch to top of tower for
normal operating position. Guy wires fasten to
HAZER or above HAZER at top of tower. Safety

146 MHz | 3.0dB
cxe02 | 4“6MHz | 60dB| SOW| 36" |pASEREPEATER

ANTENNAS FOR THE PROFESSIONAL AMATEUR

lock system operates while raising or lowering.

Never can fall. Photo shows HAZER and 12GHz | 8448

antenna at top 146 MHz 3.0d8 100W

SPECIAL TOWER PACKAGE prices include CX-801 446 MHz | 68dB 33 MOBILE |
everything but rotor and antenna: 50° M-18 1.2 GHz 9.6dB

alum. tower kit form, hinged base, concrete :

footing section, HAZER kit, Phillystran guy 146 MHz |2.154B| 150W

wires, turnbuckles, earth screw anchors, 10’ CA-630TN| 446 MHz |2.15dB 18" MOBILE

mast, thrust bearing, tool kit, rated at 15 sq, ft.
antenna load @ 70 MPH. §1925.95 FOB
Boonville.

1.2 GHz 55dB| S0W

NEW! ULTRA COMPACT  CALL YOUR DEALER

L' 84-13 alum fowed, sams phg as above 5183785
&) K-13 alum lower same phg as above 1453.80
30° B8-1] alum lowes, Wme pag 2= 3bove 125425 SWH’POWEH “ETEHS
HAJSER 2 for Roln 25 - hwy dufy alum 12 g Tt wind id 31195
HAJER 3 for Rohn 24 - 330 alem B sg 1 wang ig el

CM-200 144-150 MHz
CM-300 200-250 MHz
CM-400 420-460 MHz
CM-420 140-460 MHz

HATFER & for Hohn 25 - Hey galv 53 18 30 1 wend Id 5155

Satistaction guaranteed. Call today and charge
lo Visa, MasterCard or mail check or money

order. Immediatle delivery.

_ 1275 N. Grove St
Glen Martin Engineering, Inc. ENIS00. 1 B90-950 M i Anaheim GLGEEEE.GE
R 2, B322, Boonville, MO 65233 CM-1200 1250-1350 MHz (714) 630-4541
816-882-2734 DEALERS INQUIRIES WELCOME FAX (714) 630-7024

FAX: 836-802-7200 CIRCLE 54 ON READER SERVICE CARD
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CALL FOR NEW BEGINNING MAY 15 TEXAS ORDERS CALL COLLECT. (/IS
ORDERS: 1 (800) 231-3057 1 (713) 729-7300 or 729-8800 ALL ITEMS ARE GUARANTEED
1 (713) 520-7300 or 520-0050 FAX 1 (713) 358-0051 OR SALES PRICE REFUNDED.

Ampire VHF, UHF GaAsFET preamps : Call
8315P-PL259 Siverplate {Amphenal) 1.50
B2-61 N Male (Amphenol) .. : 3.50
82-202-1006 N Male (9913) ...... : v .80
Double Female LUHF . el . 1,00
L= UG176 RGBX i .....2ach 40
bbb R i e i | Surplus Elbow PL258-80239 each$1
TS440 S/AT e Call Recening tubes 50-90% off hs’r pr ce Call New Kenwood TS 850-SD Call
| New Kenwood TM.731A, mobde Call | 3AmpRF Meter. 2.5° Round New, Boxed 3000 | AmecoPT3PreAmp a3 00
ICOM IC-24AT Call 25 pF/10KV Dooricnob Cap 5.00 Larsen 2-mater on giass 4905
y o 100mFd/450V axal cap 400 1 Anteco 2M, 58, Mag. Mount, Comp 25.00
Throat Mike (new md, surplus) 2.00 YAESU FT-1000D Cafl for
Yaesu FT 747, 757/ Cal : el = i
GGTE Morse Tutor 18.00

USED EQUIPMENT

TS 790A Superior 2 Meter 70 cm Rig, All equipment, used, clean, with 90 day warranty and 30

1.2 GHz Option Available : Call | day trial Six months full trade against new equipmeni. Sale

BW VS 300A - 99.00 | price refunded if not satisfied.

Penta 61468 12.00 (B00) 231-3057

Perla 5728 7900

Penta 3-500.7 99 00 FULICHES

Panta 811A 12 00 Mirumum order $10 00. Mastercard, VISA or C.O.D. Al prices Kenwood TS 140S Call for tracke
Penta 4CX2508 7000 | FOBHouston exceptasnoted Pricessubyectiochangewihout | van Gordon Windom WA2 4400
lcom 765 269500 = novice hemssubjecttopriorsale Callanytmetocheck thestatus | gird 43, elementsistock Call
NYE MBSA Tuner £29.00 ?i_!"“i:;ﬁ;:ﬁ; ;ﬁ;ﬁ;ﬁﬁ?ﬁ;:ﬂ;:“mﬂ tax. All gems Iult tac Thousands of panel meters 3.95upCALL
Alpha Delta Transitrap HY ... 33.00 Elr?rd and Beolden prochicts in itn;h Call tod Belden 9913, 8267, 8214 Slock Call
CSI Private Patch V AB9.00 Pr X ay. MICA Capacitors. . Call

3621 FANNIN

HOUSTON, TEXAS 77004

NTADIS©N

JUNE 1
12310 ZAVALLA STREET
HOUSTON, TEXAS 77085




/3 Review

by Bill Clarke WA4BLC

AMERITRON Coax Switch

[t makes band-hopping a snap!

Number 13 on your Feedback card

AMERITRON

2375 Dorr Si., Suite F
Toledo OH 43607
Tel. (419) 531-3024
Price Class: $135.

ecently, | made some major changes to
my HF antenna system. As a result, |
found | needed to purchase several hundred
feet of new coax cable to make the run from
my shack to my tower and beyond.
| checked the prices of new coax in the
magazine ads and at a local supplier. Instant-
ly, | became a victim of sticker-shock. | hadn't
bought coax in several years, and | didn't
realize how expensive the stuff had be-
come. From the quoted prices, | assumed that
most of it was stored at Ft. Knox with the other
gold.

A Helpful Discovery

Then the AMERITRON RCS-4 Remote
Coax Switch came to my rescue. By mounting
the remotely controlled coax switch on my
tower, | only needed a single HF feedline from
the shack.

The RCSH4 is a four-position remotely con-
trolled coax switch designed for HF use. It
isn’t rated for VHF/UHF use, however a con-
version switch is available (RCS-8V). By oper-
ating on voltages superimposed on the coax
feedline, it requires no, repeat NO, separate
control cables. Controlling is done from a
small console box in the station.

The RCS-4 comes in two parts: a remote
relay box and a switch console. The remote
relay box is designed to be tower-mounted, or
at least mounted outside. It has five SO-239
connectors on it so thal you can connect it to
four antennas and the coax feedline.

The switch console contains an AC power
supply, onvoFF switch, and a four-position
rotary control that you turn to select the anten-
na you wish to use. LEDs indicate the selec-
tion.

A Look Inside

Before mounting the remote relay box,
| opened it up 10 see what it was buill of.
The box consists of a metal plate with mount-
ing hardware and a heavy plastic cover,
The cover-to-plate joint is sealed to keep
water out. The internal circuit components
are all mounted on a fiberglass PCB. The
relays are multiple contact and the con-
tact points appear hefty enough for all legal
HF power limits. Soldering was neat and
clean.

Because | had broken the weather-
proof seal, | applied my magic sealing
compound to all joint surfaces necessary 10
ensure watertightness. Then | reassembled
the unit.

The console box houses the AC power sup-
ply, switches, and the means for placing con-

38 73 Amateur Radio » July, 1990

trol voltages on the feedline. The steel box is
heavy enough so that it doesn't slide around
on the desk. Neutral in style and color, it fit well
into the scheme of things on my desk. The
metal case provides 100% shielding to help
prevent RFI.

Operating with the RCS-4

My antenna system consists of a full-size
75 meter loop,

a half-wave
vertical for 10
meters, a tri-
bander for 10/
15/20 meters,
and one exper-
imental line
that always
has some new
concoction
hanging on it.
That makes a total of
four feedlines, just what

the RCS-4 can handle.

The switch makes the antenna changes for
me, just as | desire, and it works flawlessly.
There are pencil pads (places to write) on the
front of the control box for labeling each switch
position.

Saves Money and Time

Would | recommend the RCS-4 Remote
Coax Switch to my friends? Yes, | would.
The RCS-4 does its job as advertised, and
by eliminating three extra feedlines, each
with two coax connectors, you save money
and time. It saves you money because you
have to buy less coax; it saves you time
because you don't have to install the coax
connectors. Additionally, having only a single
HF feedline cuts down on the number of holes
you have to drill through the wall of your
shack.

The RCS-4 is a snap to install. No extra
control lines! All control voltages are super-
imposed on the feedline. My installation

Specifications of the RCS-4

Antenna positions: 4
Loss at 30 MHz: < 0.05dB
VSWR: < 1.1:1 from 1.8-30 MHz
Impedance: 50 chms
Power limit: 1.5 kW average

2.5 kW PEP max.
Switching lime: 50 ms
Power requirements: 120 VAC 50/60 Hz

220 & 440 VAC optional
Connectors: S0-239

CHCECNCNC

MY & AwT 3 TANT T LR COMT RO
COWSDLE

FLI-4 BIiAYT BOK

time was 30 minutes, including
climbing time and sealing out-
door coax connections. A
note: To use the RCS4, you
need a shorl palch cable from
your station's output (trans-
ceiver, amplifier, tuner, or whatever) to the
switch console.

The switch console makes band-hopping a
snap, and the rotary selector knob turns very
easily, unlike a manual coax switch. In the ofFf
position, the number four relay position

switches to on. | use this position as a default
for my favorite antenna.

True feedline grounding is not available
on the RCS-4 unless you want to use the num-
ber four position as a ground. This is not a
drawback to me as | have other means of
switching to ground and disconnecting my an-
tenna system.

| could find no degradation of signals when
using the RCS-4. No clicks, hums, or buzzes
were heard that might be caused by the super-
imposed control voitages.

Though | destroyed the waterproofing when
| opened up the remote relay box, | wasn't
really satisfied with the original weatherproof-
ing job anyway. | resealed it with The Welder,
a product from New York Bronze Powder Co.,
Inc., which is available at K-Mart and most
hardware stores. | also used same to seal
around each SO-239. | don't like antenna sys-
tem maintenance; | want things to last for

years. ]

Bill Clarke WA4BLC can be reached at
Box 2403, Falls Church VA 22042. Bill en-
joys experimenting with new equipment,
and he has written many reviews for 73.
He also writes books on aeronautics and
aviation.



Features:
Use for any repeat message.

“VOIGEBOX”

Digital Voice Recorder

Specifications:
Can be operated with ANY equipment, ANY audio signal. Operates

Send your CQ, QTH, NET, Contest QSL, ID info, etc., in your from 12 voit DC, with AC adaptor supplied. Front panel controls.
own voice without saying a word!

Cabinet is RFI shielded and measures 6 1/4"W x 2 1/4'H x 7°D.
Includes built-in monitor speaker with volume control. Battery

Create messages by talking into your Station Mic, then .
‘ i backup keeps messages for 8-12 hours without external power.
replay them instantly at the touch of a button. State-of-the-Art 32KBPS Sampling Rate

Up to 5 varied-length switch-selectable messages. for natural sounding audio.

"Soft Sector” pushbutton enables instant reprogram of
message lengths — up to 1 minute (up to 2 minutes with
additional memory chips ordered below).

“No Key" switch enables Record or Replay message “off
air". Messages heard thru built-in monitor speaker.

Prices
In Kit Form with Digital Voice Board $189.95

“Mix" switch allows recorded message with Mic override. Assembled and Tested

Microphone functions work normally (Up/Down, etc.)

GenWest Engineering
Phoenix, Arizona  (602) 943-5255 VISA/MC Cards Accepted

ICOM
CM2,BP2 7.2v @ 500 MAH
CM5, BP5 10.8v @ 500 MAH
SUPER
7S 13.2v @ 1200 MAH $63.95
8S 9.6v@ 1200 MAH $59.95
(base charge only—1" longer)

ICOM CHARGERS AVAILABLE SOON

MasterCard and Visa = =
cards accepted. NYS
residents add 8%% © =
sales tax. Add $3.50 @ =
for postage and

handling.

IB‘F-T

13.2v @ SOOMAH
$61.95
13.2v @ GO0OMAH
$64.95

BP-8

8.4v @& B00OMAH
$61.95

8.4v @ 1000MAH
$64.95

Complete Unit Assembled and Tested | $259.95
(1 Year warranty, allow 30 days delivery)

Additional 1 Meg x 1 Dram (30 seconds per Dram) $9.95 ea.

Manual with Schematic and Parts List $5.95
(credit applied upon purchase)
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OFI IM:
COEVEETIBLE BATTERY JULY SPECIAL

8 Cells—Alkaline

or NICAD Holder 10% off on all
Complete with (8)

Alkaline Batteries

$26.00

Camcorder

: CUSTOM MADE BATTERY
replacement battery packs o lyrpasantade

Made to your specifications.
KENWOOD INSERTS
PB-21—$13.75, PB-25—520.00

PB-2 00
Look for August m“&*ﬂﬂmﬁms

ST EHEI R GER GG 5P-5—523 00, BP-3— §17.45
BP-7,BP8

MADE IN
THE U.S.A.

| SEND FOR FREE
1| CATALOG AND
PRICE LIST
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Number 14 on your Feedback card

Hamfest Shopping

s a veteran hamfest dealer and shopper |

have read with interest recent articles
about purchasing used gear: an account of
how to take another ham to Small Claims
Court, and a detailed list of testing proce-
dures for suspect gear, I offer a third alterna-
tive: The Murphy Method of Hamfest Shop-
ping. This is a correlation of Murphy’s Law
(**A thing that can possibly go wrong, will.”")
simply stated: “*All gear offered at a hamfest
either doesn’t work or doesn’t work very
well.”” The Murphy method 1s: The final
sales price should take into account the cost of
repair.

The Case Studies

Case Study One: the Hamburg (New York)
Hamfest, ten years ago. Late the night before
the hamfest, I pulled up and parked my wag-
on-trailer combo by a large, rollicking RV.
The friendly guys invited me in for a round of
brew and conversation. Part of their wares
was a recent-vintage linear. Seems that at a
sudden stop on the Interstate the linear, stored
unsecured on a top shelf, had done a two-and-
a-half-gainer dive onto the floor, an eight-
foot drop. The next morning, to the question,
“*Does it work?"’", I heard the truthful reply,
“*Sure, the last time I plugged itin. ..""

Case Study Two: a different hamfest. One
bemused fellow told me how he was going to
trade a transceiver for a vintage transmitter:
“*Of course it works!”” When the offered rig
seemed a little light, he unscrewed the cabinet
for further inspection. The power trans-
former was gone.

Case Study Three: the Rochester (New
York) Hamfest. In the quiet evening I talked
with a tube merchant, trading secrets. “*Do
you check them?”” **No, I simply don’t have
the time. I guarantee to replace them, but I
don’t check them."" True to his word, if you
return the tube, you will get another, also
unchecked.

Beating Murphy

We hams have a choice of being mad or
being smart. Being mad is expecting perfec-
tion from the stranger sitting behind the table,
strewn with eight-track tapes, his wife's Sty-
rofoam™ Christmas ornaments, and cabinets
with suspicious waterlines six inches up. Be-
ing smart is joining in the spirit of the human
adventure, expecting a foxhound bargaining
ritual, and never parting with more coin than
would prevent you from saying, ‘‘Even
though 1t might not work, I can fix it,”” with a
smile.
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The Murphy Method.

by Stu Stephens K8SJ

Photo A. WSDMR and W8ERVH ponder a ‘‘real
bargain. "’
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Photo B. KO9RKA and KASLWR make a discovery.

To practice the Murphy Method, I
offer the following guidelines:

1. Know in advance (even carry the list
with you) the retail prices of used
pieces of gear. The retail stores are
different; most do check the gear
and offer a limited guarantee. All
offer facilities to light-up the rig
before you buy. The retail price is
the top price. You know you can
get the piece, guaranteed, at this
price—any hamfest price should be
significantly lower.

2. Walk away (politely) from anyone
who will not bargain. Anyone ham-
festing should know and abide by
the rules of the game. Dickering is
not only the rule, it’s what makes it
fun. Assume that all hamfest prices
are inflated to include room to come
down.

3. Any piece of gear that comes with a
manual or schematic is worth an
extra look. You'll need them.

4. Be on the lookout for a spare-parts
junk version of the unit you want.
For a few dollars you'll have a grab
bag of replacement pieces, espe-
cially the mechanical parts for
which there may not be a substitute.
Again, you’'ll need them.

5. Don’t underestimate the two dollar,
Day-Glo spray-painted bargain.
My brother bought such a Globe
Scout, replaced the filter capacitors
and final tube, and it fired right up.
Ugliest radio on the air.

-




6. Don’t overestimate the two dollar, Day-
Glo spray-painted bargain. 1 bought six
Novice-style CW transmitters for $40.
While all of them passed the smoke test,
not one of them puts out a signal.

7. On the really major purchases—the rig
that will become the centerpiece of your
hobby—think seriously about both your
pocketbook and your frustration level.
Sometimes, the mint, working bargains do
come down the road. Sometimes, we need
to spend the extra dollars for retail used or
new gear, to get exactly what we want.
Generally, we get what we pay for. Figure
your enjoyment and frustration levels into
the price of a radio, and shop accordingly.

8. For the more expensive, specific-interest
purchases, shop the classified ads of the
radio magazines and sales sheets. You'll

For the Latest in Repeater Technology
Go with the Leader—

SPECTRUM

P S We've got the greatest
i ~ design/performance

- “Know-how’’—15 years

" in the business—with

pay a bit more, but you’ll have the advan-
tage of a name, phone number, and ad-
dress. The flip side is also advisable: If

Basic SCR77

constant improvements
in our Repeaters &
Link Units!

B Super Sensitive/Selective Receivers
B Unusually Good Repeat Audio

@3 q
W33 J
,-l:

ﬁagﬁ . Tk

you need a higher dollar for a piece of
gear, don't hamfest it, but sell it through
an ad.

You'll find me at Dayton every year, the
guy with the plywood tables that tip if you
lean on them. If you ask, “*Does it work?"", 1
will truthfully reply, **Idon’t know™" and, *‘I
have priced it accordingly.”” If you bargain
accordingly you will have fun, pick up some
nifty bargains, and lower your blood pressure
by practicing the Murphy Method of Hamfest

Shopping. E&

Contact Stu Stephens K8SJ at 1407 Hollyrood
Road, Sandusky OH 44870.

DX Helper I

MUF Map* MUF Pict B ~
Gray Line » Great Circle

Prafix, Zone, Oblast

WANVY Alert = CW Drill

$4 :?p?: tnfr:n

Autemmsﬁesr B
B SO0ERF Paows, UT B850E

1-800-926-7 37 3522 band apenings on the map befors they hagpen?
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For that new Machine—Spectrum
makes 2 lines of Repeaters—the
world famous Deluxe SCR1000A-VHF
or SCR4000-UHF, and the basic low
cost line of SCR77s.

The SCR77 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 eliminat-
ed—at a large cost savings to you! The
SCR77 is a real “work-horse'’ basic
machine designed for those who want
excellent, super-reliable performance
year after year—but no frills!
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' 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 SCR1000A or
SCR4000.

am 220 MHz [ ’
[

North Olmsted Amateur Radio
29462 Lorain Road

10-150 Watts

North Olmsted. OH 44070
216-777-9460

MF-' Handi-Finder

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

SCR-1000A 2M or 220 TX Power; Tone & Timer Units; Sharp
< 3 . REPEATER W/150 WT. 2M Amp RX Filters; Power Amps, etc.
FFDRSI Daiwa & 30A POWER SUPPLY.

(All items available separately)

Heath Company

+*GAP Diamond
= AMERIiTRON ==

many other items
CIRCLE 78 ON READER SERVICE CARD

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

Shown in optional cabinet.

Call or write today for details and prices!

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

Sold Factory Direct or through Export Sales
Reps. only.

//&77 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S10 * Norristown, PA 19403 # (215) 631-1710 « TELEX: 846-211
FAX: (215) 631-5017 CIRCLE 51 ON READER SERVICE CARD
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Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.

Say you saw itin 73!
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Turnstile Antennas

A budget antenna for HF—UHF.

he turnstile 1s one of many useful anten-

na designs. | have used it as an omnidi-
rectional antenna on 435 and 146 MHz for
low-orbiting satellites. It's also good for the
RS 10/11 satellites on the 10 and 15 meter
bands, as well as for general use on those
frequencies, and for local UHF and VHF
operation. The best description on turnstile
construction is in The Satellite Experi-
menter's Handbook, published by the ARRL
in 1984. However, there is an error in Fig.
6-28 on page 6-21: the shields of the 50 and
92 ohm coaxes should be soldered at their
point of contact.

CORIAN® by Dupont, used to line coun-
tertops and shower stalls, facilitates construc-
tion of the turnstile. It is expensive, but
scraps are available. [Ed. Note: Call 1-800-
426-7426 to find your local CORIAN dealer. |
CORIAN is resistant to heat and very strong.
You can saw, drill, or turn it. It is a totally
satisfactory insulating material at all frequen-
cies, at least through 435 MHz.

To make the disc, you can use a 2" hole
cutter on CORIAN that is %4 " to 5/16" thick
(see Figure 1). The center hole 1s for mount-
ing the antenna on a %" wooden dowel. I
used #10 house wire for the dipoles on 435
MHz and 4" brazing rod for 2 meters. I have
not tried the antenna on 220 MHz, but it
should work satisfactorily. These antennas
require a reference ground plane. On 10 and
15 meters, I use dipoles mounted on the roof,
drooping at 45 degrees, without any specific
reference ground.

DXing with the Turnstile
When OSCAR 12 was available, I received

Figure 1. Hole pattern for the CORIAN
mounting disc.
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by John B. Dillon, M.D. KH6FMT

Photo A. 435 MHz turnstile antenna.

its beacon at the 1500 km maximum limit of
acquisition as calculated on the Graftrak II
program by my computer. On 10 and 15
meters I have worked both the US and Aus-
tralia. The 10 meter unit would seem particu-
larly attractive for the Novice. This works
well with the new Microsats and should be an
excellent choice for WEFAX reception on
137 Mhz. It has even been used to work
through OSCAR 13.

These are not gain antennas, but my loca-
tion here in Hawaii is ideal: thousands of
miles from any large body of land, surround-
ed by salt water.

Cutting and Trimming the Coax

RG-62 (92 ohm impedance) is used as the
quarter-wave delay line between the dipoles.
Amateurs don’t generally use this type of
coax, but it is advertised by and available
from most suppliers. Its velocity factor is
0.84. In Figure 2, you will find the lengths of
RG-62 for the various frequencies. Trim the
dipoles for best VSWR at the frequency of

FREQUENCY MATCHMING DIPOLE
SECTIOMN
8435 5 4 INCHES B84 INCHES
220 ag_r2 i2.Té
8B I8 | i 25
£28.5 B2 .T& 98 5
215 os 7 30.6
Rz-g2
= | | =3
L LENGTH - -

Figure 2. RG-62 matching section and dipole
lengths for the various frequencies.

interest, although the antenna is moderately
broadbanded. Cut the RG-62 for the center of
cach band. Calculate the lengths using the
standard formula of 468/F(MHz).

The ground references on UHF and VHF
are made with metal screening and chicken
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Photo C. Detail of the disc cover on the 10
meter unit.

RG3E

rRGE2

Figure 3. Feedline configuration of the turn-
stile.



wire. The 435 frame 1s 20" square and the 2
meter is 48 inches. Thirty-six inches would
be fine for 220 MHz. Experimenting, I found
the distance of the dipoles from the ground
planes optimal at around 3/7 of a wavelength
as recommended by K2UBC. A spacing
of 13-3" was optimum for 435 MHz and
35-4" worked best for 2 meters.

I used a length of RG-58 from the dipole
junction to the main coax. Do not use foam
type RG-58, as soldering this to the elements
IS very unsatisfactory.

Photo A shows the completed 435 unit. 1
used a PVC 2" cap over the disk for weather
protection, and filled the holes with white
liquid rubber. In a 2 meter antenna, the holes
could be filled with epoxy cement for addi-
tional strength because of the longer dipoles.
Using care, it is possible to get close to a 1:1
SWR with these units. However, to do this
with a Bird meter at the junction of the RG-58
and the main line, you have to stand at least 10
feet from the UHF and VHF antennas to read
the meter. Minimum SWR can be obtained
with the VHF and UHF versions by slightly
adjusting the element height above the
ground plane. I use the meter in the shack on
10 and 15. A ground plane framework is not
necessary for the 10 and 15 meter turnstiles.
These dipoles are set with the 15 meter unit
about four feet above the 10 meter unit on the
same wooden mast, and rotated at 45 de-
grees. It looks somewhat like umbrella
spokes or a discone. [E§

You may contact John B. Dillon, M.D.,
KH6FMT, PO Box 759, Koloa HI 96756.

Subscription Problem?
call toll free

1-800-274-6754

1990 CALL DIRECTORY
(On Microfiche)

Call Directory .
Name Index .
Geographic Index .

................. $10

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282-5628

$24.95 $19.93
$34.95 §219.95
§44.95 $§39.95
$49.95 544.95
§89.95 §79.95

100

200

] 400
300

lafo $1 1000 )

AntennasWest Algricn ppd Ind duy e prigiigy il
(801) 373.8425 Box 50062-S, Prove UT 84605
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Budget QSL Cards

sssllooo plus $2.00 shipping

Thought you couldn't afford really good OSLs? These cards
will change your mind! High Quality asL
CARDS can be in your hands for only 4¢ EACH! Beautiful
Glossy Ink on Ivory, Blue, Gray or Yellow 67Ib. Vellum Bristol
We print in blue ink in the format shown. If you don't want the

NEW YORK

Naszauw Cointy

'7 KB2GFX

Jay A COHEN

state outline, we can remove it, and enlarge the callsign to

balance out the card. NO EXTRA CHARGE for ARRL , QOCWA,
AMSAT logos or additional wording if we have the room
Order with confidence; these cards are the best value in Ham
Radio today! Your satisfaction is guaranteed! Questions about
our other cards or to discuss a custom QSL are handled on

our Rag-Chew line (318) 443-7261, MasterCard or VISA orders

only call TOLL FREE 1-800-256-2104

Network QSL Cards

P.O. Box 13200, Alexandria, LA 71315
FAX: (318) 445-9940
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ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

(Real-Time & Storage Oscilloscopes) From HITACHI

\th RSOs
The RSO - its the new solulion
View, Acquire, Tesl, Transfer and Documeni Your Wavelorm Data
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with purchase ol
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WE NOW True RMS5 & 1/2 10 Function
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PK-232 Connect Memory

Lets you know what you missed.

he packet station here in my shack is a

PK-232 with Pakratt software running
on an IBM clone from a hard disk drive. I hate
to leave the hard disk running continuously
when I'm not in the shack (wears out the
bearings, you know), so I set the MTO,
MFROM and DFROM parameters to RE-
JECT ALL and the CFROM to ACCEPT
ALL. Then I wrn off the computer when |
leave so that the PK-232 2K buffer won't fill
up with miscellaneous channel talk, but will
allow anyone connecting 10 me to leave mes-
sages in the buffer. I also do this while I am
using the computer for other tasks.

Upon returning to the shack or finishing the
other task, | always wonder if anyone has
connected while I was busy elsewhere. The
PK-232 does have a red connect LED, but it
only lights up during the actual connection. It
goes off when the party disconnects. 1 have
always thought it would be nice if the unit had
a connect memory and indicator that would
alert me to the fact that a connection had
occurred while I was gone. That way, I
wouldn’t have to fire up the Pakratt program
Just to check it out.

The simple circuit in Figure | provides
this feature. It consists of two cross-coupled
open collector NAND gates configured as a
flip-flop to provide the memory function, and
a steering gate driving a bi-color (red-green)
LED to provide a red indication for normal
connects. which turns green after the station
disconnects. The circuit is built on a small
perfboard mounted on bus wire stilts from
two unused pads (which happend to be +5V
and ground) near U12 on the PK-232 display
board. The other three connections are made
directly to the CON and STA LED pads. The
original red coN LED is removed and re-
placed with the bi-color LED (Radio Shack
#276-012), Thus no hole drilling or defacing
of the front panel is required.

Description of circuit operation starts with
power up when the 0.001 WUF capacitor at
[C1-5 provides a power on reset for the flip-
flop by delaying the rise of the STA signal,
thus making IC1-6 high (and conversely IC1-
3 low), assuring that the green LED will be
off. At this point, both U18-6 and IC1-8 out-
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puts are high, and the coN LED has +5V on
both ends through the 220 and 330 ohm pull-
up resistors. The green element, requiring
more voltage than the red, uses a 220 ohm
resistor.

After the Pakratt program is loaded and the
MTO, MFROM, DFROM, and CFROM
parameters are set, the computer is shut down
or given another task. The PKT and CMD
LEDs remain lit.

A connect will pull U18-6 low, turning on
the red cON LED and setting the flip-flop
output IC1-3 high. The steering gate output
still remains high, however, since IC1-9 went
low before IC1-10 went high. When the con-
necting party finishes his message and dis-
connects, U18-6 goes high, causing the red
LED to go out, and enabling the steering
gate, since both inputs IC1-9 and 10 are now
high. IC1-8 then goes low, turning on the
green LED via the 220 ohm resistor. It will

stay on until a STA signal resets the flip-flop.
This will occur when the Pakratt program is
again activated and a normal or UNPROTO
packet is sent. I generally hit RETURN after
rebooting the program, thus sending out my
UNPROTO ““TEST'" packet, which resets
the flip-flop.

U18 (7406) and IC1 (7438) are both open
collector units that have 40 mA current sink
capabilities and can easily handle the double
currents imposed on U18-6 and IC1-8 by the
dual pull-up resistors

The bi-color LED is pale white when extin-
guished and an orange color, compared to the
PK-232"s red LEDs, when lit. This leaves
something to be desired, but it"s a joy to come
home and see the green LED on among all the
red LEDs. Reminds me of Christmas. Eg]

William Bleher WSGQL, 18678 Negaunee,
Redford M1 48240.
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Figure 1. The PK-232 Connect Memory circuit lets vou know that a connection occurred while

You were gone.
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Audio Patch Panel

f your shack i1s anything like mine,

appearance is not its most redeeming
value. Parts., books, magazines, and other
miscellaneous objects, tend to collect on and
around the operating position, attesting to the
amount of time spent operating or building as
opposed to cleaning.

A major cause of the cluttered appearance
came to light during a recent visit to my shack
by a local ham, K1IGUP., He had come by
for a quick demonstration of the latest and
greatest RTTY program for the Radio Shack
Color Computer. Incidentally, the program
was from the “RTTY Loop™’ column of 73
Magazine.

While trying out a newly built project, I
tend to make just enough room for it some-
where on the operating table, connect it up to
the rig, and put it on the air. Many of you
probably do the same. It expedites testing,

INPUTS
i 2 3 4 5 a
® ® ® ® G @ rHoNo Jacks
b § - 51
L g DUTPUT |
L 2
. ]
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L il QUTPUT 4
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=0 l
g . 5%
T— - OUTPUT 5
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& 1
[ ]
- 6
. OUTPUT 6
3 N

Figure 1. Schematic of the audio patch panel.

A neat way to switch.

by David Manson N1CTI

and besides, you'll get around to making 1t
neat later, right?

When Jerry KIGUP dropped by. I had
been watching 20 meter SSTV, so | had to
reconfigure the station for the RTTY demo.
This simple-sounding task actually consisted
of disconnecting two cables and reconnecting
another two after fishing them out of their
hiding places behind the rigs.

The Ideal Requirements

What I needed was a way to switch between
the various sources and destinations of re-

ceive audio in my shack without having to

INPUTS OUTPUTS

TRANSCEIVER | —— p—a 55TV CONVERTER

TRARSCEIVER ¢ —= —ea RATTY DEMCOULATOR

AUDID
PATCH
PAMNEL

—e= COMPUTER
(RADID SHACK
COLOR COMPUTER)

RECEIVER | ——

RECEIVER 2 =i ——= SPEAKER |

SPARE — — SPEAKER 2

SPARE —— i TEARE

Figure 2. Block diagram, showing inputs and
outputs. Phono jacks make good connectors.

make major renovations each time. Addition-
al requirements were as follows:

|. The ability to send receive audio to more
than one destination simultaneously (i.e., an
SSTV converter and a speaker).

2. The ability to switch modes or rigs with

minimal effort.
3. Nominal cost (no big ham budget re-

quired).

Tailor-Make Your Own

This project, which meets or exceeds the
above requirements, can be completed in a
couple evenings, and the total cost should not
exceed $25. If you don’t have an extensive
parts repository (junk box), you can find all
the parts at Radio Shack.

In my shack I presently have four sources
of receive audio and five places to send it to,
as shown in Figure 2. Based on these needs

and projected expansion, I elected to build the
circuit with six, six-position switches (see
Figure 1.).

The circuit that you build will be decided
by your present and anticipated require-
ments. Translated, this means that the num-
ber of switches you use is equal to the number
of outputs desired, and the number of posi-
tions on the switches is equal to the number of
inputs desired.

Construction is straightforward. It is actu-
ally easier to build the project than to draw the
schematic in the design phase. Due to wide
availability, and the great variety of patch
cables and adapters designed for them, I
chose phono jacks for input and output con-
nections. The ones I used are available at

\

{a) CUT THROUGH INSULATIOM
BUT NOT CONDUCTOR

\

(b} SLIDE BACK INSULATION

\

(e) TWIST CONDUCTOR INTO LOOP

FROM FIRST
SWITCH IN CHAIN

TO NEXT
SWITCH IN CHAIN

%

(d) INSERT LOOP INTO SWITCH AND SOLDER

Figure 3. Slide the insulation aside, make a
loop, and insert the loop through the switch
terminal lug and solder it.




The performance of your
system depends upon the
antenna it drives.

Drive A Winner - Hustler.

Yes, please send infor-
mation on your line of amateur
antennas to:

NAME

ADDRESS

STATE

One Newtronics Place
Mineral Wells, Texas 76067
(817) 325-1386

I
|
!
i
I CITY
I
i
l
!
I
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PC HF FACSIMILE 4.0 $99

A complete facsimile reception system
for the IBM PC or Compatible. Receives

up to 16 intensity levels.

Includes:
Demodulator 80 Page Manual
Tutorial Cassette

Software
Frequency List Interpretation Guide

Features:
Print on Epson, or HP Laser Jet
Disk Save, Zooming, Image processing

Unattended Image Capture and much more

PC GOES/WEFAX $250

Designed to receive images directly from
U.S. and Soviet meteorological satellites.
Includes all of the above feature plus

a complete orbital tracking sytem and
resolution of up to 256 gray levels.

Software Systems Consulting

150 Avenida Cabrillo,"C", San Clemente, CA 92672
(714A)—ass8—5784

CIRCLE 250 ON READER SERVICE CARD

MAKE LEARNING FUN

with the CODEKEY 1000
Code Practice Oscillator

o —Compact and Easy to carry

—QOperates on 9V battery
included

_ —Adjustable Volume
e & —Durable Metal Case
- —Variable Sidetone

$19.% TOORDER

—CALL—
pMicdia

(718) 983-1416
BACNLONS P.O. Box 131646
m IRG

STATEN ISLAND
N.Y. 10313-0006

CIRCLE 241 ON READER SERVICE CARD

TT j‘\\] 7" The No-Tune

Windom Antennas

No pruning. Na nning. Mo knobs oo nwisn
TNT is No-Tune on 80 ow, 40, 20, 17, 12 & 10, TNT/ 2 is No-tune on
40, 20 & 10, Work orther bands w' muner. DX & Gain nse w/ frequency.
Rﬂd? to Use Now Kink-Proof Mo Traps or Besistors
Includes Custom Wix-Sealed Insulated 1o 3000V
100 fr. RG-8x feedline Low Noise Rated 500 Watts

Call 1o Order M $1Bﬂ9[:-;g :'-,ﬁ
N2 ST, .2

TRoiiee 800-926-7373
CIRCLE 5 ON READER SERVICE CARD

|
!
I
I
| ZiiE HamCall / CD-ROM
l
I
i
|

WindomTechNote #1246
695 ppd USA

Info:801-373-8425

AntennasWest
Box 50062, Provo, UT 84605

500,000 HAMS plus
1.000°s of Public Domain
Amateur Radio Programs and Data
CO-RCH Dhse._ F50.00
B0

. L3 0 )
N - N4

Chuestar Ratrieval Emm'a.re Ly
Shippéng (parordes) ... ...
ooy COUE100 player.

BuckmasTER Publishing
Rt. 3, Box 56 - Mineral, Virginia 23117
703:894-5777 - B00:282-5628
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Radio Shack, mounted in groups of two,
four, or eight.

Layout is not critical, nor is the size or
shape of the enclosure. However, the enclo-
sure probably should be metal to provide
shielding from RF.

The switches, Radio Shack part # RS 275-
1386, have shafts about 1.5 inches long.
These will have to be shortened for front
panel mounting; or you can do as I did—
mount the switches on an inner panel about an
inch from the front panel. The mounting plate
does not have to be especially rigid because
when the shafts are extended through the
front panel, the whole assembly becomes
quite sturdy. Care must be taken in aligning
the front panel holes with those of the mount-
ing plate to prevent binding of the switches in
the final assembly.

“Now I can switch
from SSTV to RTTY or
WEFAX with the flick

of a switch.’”’

To make wiring as easy as possible, mount
the switches on the mounting plate, but do not
install the plate in the enclosure at this time.

[ found a shortcut while wiring my unit
which saves construction time. Instead of cut-
ting and stripping each wire for the connec-
tions between switches, I stripped the solid
copper wire at the connection point, slid the
insulation to both sides, and then formed a
loop in the conductor which was inserted
through the switch terminal lug and soldered.
This procedure is illustrated in Figure 3.

Repeat the above process for each position
of the switches until you have a tap for each
source available at each output switch. The
photo shows the layout for the switches and
the construction techniques outlined above.
The use of different colors of wire for each
chain will greatly simplify wiring.

After the switches are wired, you can in-
stall the mounting plate in the enclosure. The
input and output connectors can be installed,
but be sure to tie all the shell connections
together to provide a common return, as
shown in Figure 1 and the photo.

Now you're ready to finish wiring by sol-
dering a wire from the center tap of each
switch to an output jack, and by connecting
the switch position chains to the input jacks.

Final assembly consists of labeling the
switches and phono jacks. adding knobs, and
any fimishing touches. My audio switching
panel was built into a speaker cabinet mainly
to conserve space at the operating position.

Now I can switch from SSTV to RTTY or
WEFAX with the flick of a switch. 1 can
switch rigs just as easily, with the added ben-
efit that my shack is a lot neater with all of
those audio cables out of sight behind the gear
where they belong.

David A. Manson NICTI, RR 3 Box 191,
Newport ME 04928.



New AOR
Scanner

1000 Channels.
8-600MHz,
805-1300

* Contmuous
SOvVeTage
{except UHF TV
G-805)

s AM, FM and wide
band FM tuning modes
o]0 Scan Banks, 10 S=arch Banks.
s Solactable Pnionity Channel

s Selectable Search Increments,

AR1000 5-855KHz
Total Price, Freight Prepaid  ®*Permanent memory backup
(Express Shipping Optional) » 25 Day Satisfaction (Guarantee

Full refund if not Satisfied
+ Mo Frequencies cut out
o All normal accessories included
sSize BB Hx1 34 Dx21/2°W
Wt 12 oz

*499

COMMUNICATIONS

10701 E. 106th 5t. Indpls., IN 46256
Toll Free 800-445-7717

I Visa and Mastercarnd
CIRCLE 355 ON READER SERVICE CARD

(COD slightly higher)

A Complete Digital
Reception System

PC SWL contains the hardware, software, in-
structions and frequency lists needed to allow
you to receive a vast variety of digital broad-
casts transmitted over shortwave radio with
any IBM PC or Compatible computer. The
product consists of:

Demodulator
Digital Signal Processing Software

80 Page Tutorial Reference Manual
World Press Frequency List
Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code,
Radio Teletype, FEC (forward Error Correcting
Code), SELCAL (Selective calling transmis-
sions), and NAVTEX.

ADVANCED FEATURES:

Tuning Oscilloscope

Digital Waveform Presentation

Auto Calibration and Code Recognition
Continously Tunable Filter Frequencies
Variable Shift

Adjustable CW Filter Sensitivity
Farnsworth Code Compatibility
Unattended Capture and Printing

e B e e e e T e |

Software Systems Consulting
150 Avendia Cabrillo "C"
San Clemente, CA 92672

(714) 498-5784

CIRCLE 250 ON READER SERVICE CARD

AMATEUR RADIO AND COMPUTER EQUIPMENT
Gmml-?m T 800-942-8873

KENWOOD YAESU
ICOM BASTRON  foncepts

cushcraftf @usJiER) AND MUCH MORE.

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

DISCOVER THE WORLD OF HF AMPLIFIERS per MOTOROLA BULLETINS UNIVERSAL DIGITAL FHE
FAST SCAN TELEVISION TK—1 [Wired [tested] ... u 85

A

...4739.95
ANT5S 300W $160.70 EBE! 140W § BE.65 AL R R ’
ANTEZ 140W § 93.25 EB27TA J00W $139.20 HEAT SINK MATERIAL
ANTTOL 20W § 83.79 EB104 600W $448.15
ANTTOH 20W 8 93.10 AR305 300W $383.52 Model 99 Heat Sink(6.5x12x1.6) .........§ 22.00

AR3I13 300W $403.00 CHS—6 Copper Spreader[6x6x1/4).....8 18.00
MEWI! 1K WATT 2—50 MHz Amplifier

ISION CONVERTERS POWER SPLITTERS and COMBINERS
ATVI e30—a50 FAIL05 it I=30MHz METALCLAD MICA CAPS—Unelco/Semco
ATV 420=d50 [GaAS=FET]........5 49.95 Kit 600 Watt = PEP 2=Port .....ccoiveieneie B B0.95 RF POWER TRANSISTORS
ATVA $02-928 {GaAS—FET]........# 50.95 Kit 1000 Watt PEP 2—Port .......coeurvrneene B 79,95 MINI=CIRCUIT MIXERS
AUDID SQUELE_H CONTROL for ATV

1200 Watt  PEP 4—Port ......c0evveenere.o.§ 89,95 SBL—1 {1—-500Mz). .. ¥ 6,50
SIL.. aid .. ¥ 39.95 Kit W%—FUH LINEAR

SBL-1 Lﬂ —1000Miz .8 T.95
ARCO TRIM Eﬂ_m.aﬁm
AMETER VHF AMPLIFIERS 56 —500—65—38 Ferrite Btld ERERE Bt )

VKZ00—-20/4B RF Choke.. 5 1.10
35 Watt Model venennrernnnrrrssissene B 1 00 Kit  KEBET—PK [Mit) . crsravanrrrrrseee s FISE0E Broadband HF Transformers
75 Watt Model BTSA............co000... $119.95 Kit HKEB&ET—PCE [PC Board)
Available in kit or wired [tested HEBGT—1 [Manual}
For detailed Information and prh:u call or write for our free catalog.

. [ Communication
i

Concepts II;IE.
508 Millstone Drive * Xenia, Ohio 45385 * [513) 426— 8600
WHY IS THIS TOUGH OLD BIRD STILL
THE INDUSTRY STANDARD WATTMETER?

Call for your $pecial Price

We alsc stock Herd —to=Find perts

CHIF CAPS—Kemet/ATC

Add ¥ 3.50 for shipping snd handling.

e
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FAX 513-429-3811

accuracy. It even

has built-in remote-

reading capability, can

be used for RF signal sam-

pling and its QC (Quick
Change) connectors are inter-
changeable in the field without
affecting calibration. There's a
model that reads AM peak power
too, the new 43P ... or
you can retrofit your

Simple. No one’s

been able to improve

on the basic Bird
Model 43 THRULINE®
directional wattmeter since 3§
its inception — not even us.™
Rugged, reliable and accurate,
it's also extremely versatile and
easy to use. With Bird precision
plug-in elements, it
measures forward and

reflected CW power who else but
from 100mW to 10,000W,
0.45 to 2,300 MHz, with

trusty Model 43 foritin
about 15 minutes. Con-
tact us or your Bird dis-

R
+ 5% of full-scale

30303 Aurora Rd., Cleveland, Ohio 44139 = 216/248-1200 « TLX: 706898 Bird Elec UD = FAX: 216/248-5426
Western Sales Office: Ojai; CA BO5/646-7255

tributor for details.

& Copyright 1989 Bird Electronic Corp.

CIRCLE 176 ON READER SERVICE CARD
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/3 Review

by Louis A. Smith, II N3BAH

The AR-880 Pocket Scanner

Listening above 800 MH:z.

Number 18 on your Feedback card

Ace Communications, Inc.
10707 E. 106th St.
Indianapolis, IN 46256
Price Class: less than $200
Tel. (800) 445-7717

ith the move by many agencies to the

800 MHz band, there’s a natural inter-
est in monitoring this part of the spectrum,
whether you're listening to a specific agency
or conducting a random search. Until recent-
ly, however, not many good receivers even
covered this band, and of those that did, some
only covered segments, eliminating the cellu-
lar telephone portions.

The recent introduction of scanning moni-
tors by ACE Communications of Indiana
has provided the public safety listener with a
complete line of general coverage VHF/UHF
AM/FM scanning receivers. These not only
incorporate the traditional public service
bands, but also the entire 800 MHz range as
well.

New and Basic

The AR-880, newest member of the ACE
family and basic model in the line, is by far
one of the smallest portable scanners present-
ly available. lts synthesized programmable
receiver eliminates the need for crystals, and
it covers 30-50, 138-174, 406-525, and
800-995 MHz in the FM mode, with 20 chan-
nels for frequency storage, as well as search
capability. The unit's straightforward pro-
gramming and lack of unnecessary bells and
whistles make it easy to operate, and the un-
der $200 price tag (factory direct) puts it well
in the ballpark of other pocket pro-
grammable scanners.

Upon receiving the radio from ACE,| _ « ¥

observed that the shipping contain-
er was very light, weighing just
over a pound, and | wondered
whether something had been
left out (like, perhaps, the
scanner itself!). After open-
ing the package, however,

| was pleased to find
everything intact. The
AR-880's light weight is
just one of its positive
characteristics.

The unit comes
complete with ear-
phone, flexible anten-
na, and four AAA alka-
line batteries which
allow immediate pow-
er-up. After attaching
the antenna and put-
ting in the batteries,
youre ready to start
listening! The instruc-
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The ACE AR-880, ultra-
compact and lightweight.

tion leaflet's directions are easy to
understand.

Overall Operation

Operation is nearly identical to that of the
more familiar Regency scanners. When you
first turn the unit on, it's in the scan mode, and
vou must begin by switching to manual and
programming desired frequencies into the
channels via the front-mounted keyboard.
You do this by keying-in the desired frequency
in megahertz, followed by the two-digit chan-
nel number. You can enter any combination of
frequencies at any time, and change them
when you want to.

After entering the channels, you may scan
them by pressing the scan button. You may
lock out channels you're temporarily not in-
terested in by entering their channel num-
bers during scanning. You may re-activate a
channel by entering the number again. To
monitor one particular frequency, simply
press the manuAL key until you reach the de-
sired channel,

In order to facilitate the monitoring of re-
peaters or simplex systems, you can toggle
the peLayiHoLD key on and off. This four-
second scan delay covers all 20 channels.
With the delay off, scanning resumes less

ceases.
A priority feature is also available. If a
particular frequency is of primary inter-
est, enter it into the Channel
One position, which is associat-
ed with the priority monitoring
mode. This mode activates a
special circuit which samples
~ Channel One every few sec-
onds, switching to it im-
mediately if activity is
found. Toggle priority
on and off by pressing
the PRY key.

‘ than one second after a transmission

Search Operations

To locate new frequen-
cies, the AR-880 search-
es between two user-se-
lected limits within a band.
Enter search limits by first
pressing the SEARCH key.
The manufacturer's instructions
' mention selecting a search increment
of either 5, 10, 12.5, or 25 kHz before
entering the lower search range, by se-
quentially pressing the increment, INC,

key until the display flashes the desired value
at the top. However, the unit appears to as-
sume default increments of 5 kHz between 30
and 175 MHz, and 12.5 kHz between 406 and
525 MHz. This is satisfactory since it covers all
standard and nonstandard frequencies used
in these bands.

For searching above 800 MHz, a unigue
12.5 kHz offset is included, activated via a
button on the top of the unit near the rotary
OoN/OFF-volume and sQueLcH controls. Press-
ing this button instructs the unit to search 800
MHz ranges by sampling frequencies 12.5
kHz below those displayed. Without engaging
this feature, you can only search these ranges
in 25 kHz increments, which could possibly
result in missing some active frequencies in
those areas where channel spacing in this
band permits allocations “‘in the cracks.” This
control does not function on any other band.

During a search, the microprocessor-con-
trolled, synthesized receiver passes through
the frequency range in the desired increments
until it finds a signal. When it locates an active
frequency, the search will either remain there
or resume searching after a four-second de-
lay, depending on whether you've selected
the delay or hold mode with the DELAY/HOLD
key.

At any time during a search, you can switch
from automatic to manual searching by press-
ing MANUAL. The search then stops on the
present frequency. If you continue to press
mMAaNUAL or hold it down, you can step forward
one increment at a time. To resume automatic
searching, press SEARCH. Press scan to dis-
continue either form of search.

Specifications

Specifications for the AR-880 include sensi-
tivity ratings of 0.4 uV on VHF, 0.5 4V on UHF,
and 0.8 pV above 800 MHz. The scan rate of
20 channels per second is adequate, and au-
dio through the 2" internal speaker is set at a
little over 100 mW. Power requirements are 6
volts DC, at about 50 mA fully squelched (no
audio) and 70 mA at maximum volume with
audio.

The scanner’'s small size and light weight
makes it one of the first truly pocket-size
portable scanning monitors on the market. It
measures just 5"H x 214 "W x 1-11/16"D, and
weighs 16 ounces with the batteries. The flex-
ible antenna supplied with the unit is a thin,
single-element type, rather than the conven-
tional thicker, rubberized wire-wound variety,
and adds a professional touch. Below this is



the 2" internal speaker, and above is the LCD
display.

On top of the unit, in addition to VOLUME,
SQUELCH, elc., is a keyboard Lock button
which prevents accidental entries while mo-
bile. It also has an earphone jack for private
listening.

Field Notes

In field testing, the AR-880 proved to be
easy to program and operate. All keyboard
sequences are logical and easy to remember,
and the large LCD display, with its convenient
top-front location, is easy to read and under-
stand. The primary display characters indicat-
ing channel number and frequency are easy
to view under conditions of normal lighting.
In addition to these numerics, status words,
such as *“‘Search,” “Delay,” “Hold,”” and
“*Scan'’ or "“Manual,”’ are displayed, as
appropriate. The frequency increments
appear in smaller characters along the top of
the display, and are difficult to read at a
glance, but they aren’t really essential due to
the pre-programmed appropriate default val-
ues.

The keyboard, located at the top of the
receiver’'s face, is comprised of 16 gray
rubber keys which contrast well with the black
case. They function flawlessly; they do not
“bounce” (i.e., unintentionally repeat charac-
ters when pressed once) as occurs on some
programmable scanners, and they do not give
a positive “‘click” when pressed or emit a
"beep” to confirm keyboard entries. This lat-
ter omission is welcome, as the annoying
“beep, beep” which accompanies other mon-
itors is embarrassing when you want to use
them discreetly.

The pre-programmed decimal point for
all frequencies above 50 MHz is another
nice keyboard feature. If you're entering
453.450 MHz into Channel 15, you would key-
board: 45345, ENTER, 15. The microprocessor
would assume your entry to be above 50 MHz
and record the entry as 453.45 MHz. For fre-
quencies between 30-50 MHz, however, it is
necessary to use a decimal point. If you
attempt to enter a frequency outside of the
previously listed bands, an error message ap-
pears.

The RESET button is on the lower right of the
keyboard, recessed behind the front panel
and accessed through a small hole. If you
want to erase all frequencies from both the
scan and search memories, use the point of a
pen to press this button.

The onioFF-volume and SGUELCH rotary con-
trols operate smoothly, as do the KEYBOARD
Lock and —12.5 kHz oFrseT buttons. The BNC
antenna connector conveniently allows quick
connection to an external antenna when
you're driving.

The battery compartment, concealed by a
sliding cover, is located on the lower half of the
back side of the radio. Inside the snug com-
partment, the four AAA batteries fit in a holder
which can can also contain NiCd batteries. If
you want to use ACE's optional NiCd pack,
you can remove the holder to make room for it.
The AR-880 can also accommodate an exter-
nal power source via a sub-miniature coax

jack on the left side panel. This jack will accept
the ACE charger/AC adapter or other 6 volt
DC power source.

The belt carrying-clip is a single piece of
metal secured to the rear panel by two screws.
The clip holds the scanner securely in place,
and with the scanner’s light weight, you even
forget it's there! Or, if you prefer to carry the
AR-880 in your pocket or in the optional
leather carrying case, you can easily remove
the clip.

The AR-880's sensitivity and selectivity
on VHF proved close to the spec ratings
and were average for a pocket scanner. The
unit's performance on UHF, however, was
outstanding! The AR-880's short flexible an-
tenna easily received signals from stations
more than 50 miles away, over mountainous
terrain. The only disturbing occurrence on
UHF was the near total annihilation of 470-
471 MHz by internal “‘birdie” signals. Other-
wise, the major public safety subbands of
453-454 and 460-460.600 MHz were interfer-
ence-free. Several birdies just below 461 and
462 MHz hindered business monitoring in
460.6-465.0 MHz.

“The
unit’s performance
on UHF, however, was
outstanding!”’

The unit also received the 800-950 MHz
band with exceptional sensitivity and freedom
from interference. Signals were loud and
clear, and produced good audio when re-
ceived dead-on frequency. | encountered rela-
tively few birdies considering the width of this
range. The search rate was good when |
tracked through newly-found trunked sys-
tems. In segments of the band where channel
spacing is 30 kHz, however, the disparities in
channel spacing (from the receiver stepping in
increments of 12.5, or 25 kHz when the alloca-
tions are every 30 kHz) sometimes caused the
receiver to be 5 to 10 kHz off the actual trans-
mit frequency. This made the audio sound
tinny. These disparities can render certain fre-
quencies unmonitorable when the receiver is
10 kHz off.

The Offset Feature

The 12.5 kHz ofFrFseT button received busi-
ness and public safety frequencies in this
band, but it wasn't intended to remedy the
30 kHz spacing problem, and it didn't. Techni-
cally, this control deducts the offset from the
displayed frequency, so you have to mentally
subtract it to know the actual frequency. The
usual search increment in this band is 25 kHz,
which is not altered when you use the offset.
However, remember (especially when you're
searching the 800 MHz spectrum or program-
ming frequencies in this band) that instead

of checking the displayed frequencies, the
receiver is actually listening 12.5 kHz below.
Therefore, you will not be covering twice
as many frequencies in a search when the
—12.5 kHz offset is on; rather, you will only be
covering frequencies which fall in between
those usually covered by a search without the
offset.

Turning the offset on while scanning can
result in some interesting situations. For ex-
ample, what does a listener do when, among
the 20 scanning channels he has pro-
grammed, some 800 MHz frequencies require
the offset and others do not? It would seem
practical to receive one group or the other,
but not both at the same time. Bul you cannot
program the synthesizer individually to
receive and display the actual offset frequen-
cy. This could be a problem if you're going to
use the AR-880 where splinter channel as-
signments are used alongside normal alloca-

tions.

Minor Shortcomings

The AR-880 does not have a light to illumi-
nate the LCD display, which renders night use
impossible without another source of light.
The manufacturer explained that the omission
of a light helps conserve minimal battery pow-
er in such a small unit.

| noted several other minor difficulties. The
instruction leaflet provides sufficient informa-
tion for the experienced scanner user, but
it's short on details helpful to a beginner.
Also, there is a lack of accurate information as
to which search increment would be best to
use on each band. ACE supplements the in-
structions with an information sheet, but it is
badly in need of correction. For example, it
suggests using 12.5 kHz search increments
on VHF high, and states that it's lawful for
amateur radio licensees to monitor cellular
telephone communications. Several refer-
ences to AM capability and the aeronautical
band need to be eliminated, as they are carry-
overs from a manual for another scanner in
the ACE line.

The alkaline batteries which come with
the unit are good at first, but with heavy use
they can be quickly depleted, making opera-
tion expensive. A better solution is to pur-
chase NiCd batteries from a local radio shop,
or the NiCd pack directly from ACE. An
internal NiCd pack and charger/adapter as
standard equipment would be a welcome
addition.

A Contender in the Market

Despite several shortcomings, the AR-880
by ACE Communications is definitely a
contender in the pocket scanner market.
With its ultra-compact size, complete cover-
age of 800-950 MHz, good sensitivity,
and under-$200 price tag, it certainly is a
welcome addition to the field of pocket scan-
ners. It's worth consideration by any hobby-
ist intent on listening to the world above

800 MHz. B8

You may contact Louis A. Smith Il N3BAH
at R.D.#6 Box 479, Latrobe PA 15650-9053.

73 Amateur Radio = July, 1990 49




TV

Number 19 on your Feedback card

Bill Brown WBSELK
“» 73 Magazine
Forest Road
Hancock NH 03449

Summer Fun

Just because Summer is here, don't
assume that ATV activily takes a back
seat to outdoor fun. Some of the best
DX openings occur during June, July
and August. Temperature inversions
can occur regularly this time of year,
particularly during the late evening

Ham Television

WB9KMO operated from 39,000-foot
Mt. Pinos during the UHF contest in
1981. | drove up to a 5,500-foot peak
near the entrance of Yosemite. Even
though we were 200 miles apart | could
see an excellent picture using just a
quarter-wave whip attached to my TV.
Needless to say, he was P-5 with my
tripod mounted beam. During this com-
ing Field Day, Cal WATWOK will be
operating ATV from 6.600-foot Mt.
Washington, the highest point in New
England, which should net him con-

take you up. Jeff KABWLV visited one
of these fly-ins and ended up televising
a very exciting flight from the back seat
of a restored WW |l fighter. They even
simulated a dogfight as well as some
hair-raising ''strafing’’ runs. The crowd
in the hangar loved the show and
asked lots of questions about ATV and
amateur radio.

Try attending a hot-air balloon exhi-
bition. Shouldn’t take much arm twist-
ing to convince one of the balloonists to
take your ATV station along. . .and of
course someone to operate it! Not only
will you get the ride of a lifetime, you'll
provide your local ATV group with a
real thrill. Earl KS8J and Tommy
N7KBO of the Phoenix AAAS club took
this idea one step further and held their
marriage ceremony aboard a hot-air

i can

AB8ZNY [~
IF you

Photo B. BRATS ATV Foxhunt (Davenport, lowa).

hours and just before sunrise. Expect
to see some 200-400+-mile openings
occur in the Midwest and East Coast. If
you live in a major metropolitan area
you can actually use those nasty,
smoggy days to your advantage. A
thick smog layer is a good tipoff that a
healthy inversion layer is present.
ATVers in Los Angeles have made
100-mile contacts on the 1200 MHz
band using less than 10 milliwatts dur-
ing a Smog Alert.
Summer is a good time for mountain-
topping expeditions. A small portable
ATV station and small beam can net
you some amazing results. Chuck
WBSIHS plans an expedition to the top
of 6,900-foot Mt. Mitchell, North Caroli-
na, this May. Don K4SAO and
KC4CTW operated from nearby Mt.
Roan last year making some 350-mile
contacts with the aid of an early morn-
ing enhancement. Try and coordinate
with another group to attempt a moun-
tain-to-mountain contact. Rod
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tacts over a several-state area.

Those of you in the flatlands of the
Midwest shouldn't despair! Summer is
the perfect time to convince any pilot
friends to give you and your ATV sys-
tem a ride, Create your own mountains
and band openings! Just attach a mag-
mount to the landing gear (use furnace
tape to secure it) and prepare to make
some 100-mile or more contacts. Bring
along a video recorder and try operat-
ing as a "'delay-action’” ATV repeater.
This is a great way to hook up isolated
groups who normally don't work each
other.

An EAA (Experimental Aircraft Asso-
ciation) meeting or fly-in is a good
place to meel pilots who may be inter-
ested in taking you aloft. Bring along a
portable ATV system and a TV set, Of-
fer to provide live video from the cock-
pit of one of these experimental crafts
to the TV set in the hangar so that ev-
eryone can "'fly along."" You'll probably
have several pilots waiting in line to

balloon, while transmitting the event
via ATV down o the crowd below!

ATV Foxhunt

There's nothing like a foxhunt to get
the locals together for a little friendly
competition. Several ATV groups have
decided to add a new dimension to fox-
hunting. . .the Video Foxhunt. Armed
with nothing more than TV sets and a
variety of mobile directional antennas
the ATCO group (Amateur Television
of Central Ohio) positioned themselves
around Franklin county for their first
hunt in the fall of 1988. The hidden
transmitter powered up with 50 watts
on 439.25 MHz, with a computer
screen depicting a ""Fox.” They used
high power for just one minute to allow

distant stations to get their initial bear-
ing. Then they dropped power to 2
watts for the duration of the chase. It's
always fun to see the lenghths an
ATVer will go through to build up his
"“secret weapon'' mobile tracking sta-
tion. Dick WBRVH definitely got a num-
ber of stares from passers-by when he
would periodically raise his beam on
the side of the freeway on top of a 15-
foot pole! KBBUU had a long yagi fixed
in the bed of his pickup truck. This set-
up was very effective but required a
large parking lot to rotate his antenna.
The winner of the day was Bill WBDMR
with his PVC loop antenna suction-
cupped to the side of his car door. This
turned out to be quite a social event
with a huge potluck dinner. ..
however, to join in the feast you had to
find it!! Where did the wily fox hide???
Where else but at a Cable TV site sur-
rounded by satellite dishes! A number
of trackers drove by the site since they
thought it was too obvious a place to
hide.

The BRATS group (Big River ATV
Society) of Davenport, lowa, has a
number of successful foxhunts to their
credit. This year six vehicles with two
or more “"hunters’ met at St. Ambrose
College to chase out after the "rab-
bits.”” The rabbits were Matt NOGIK
and Phil N9ZK, the winners of last
year's hunt. The “'rabbits’ hid out in
the parking lot of the lllinois State Po-
lice in East Moline. Matt and Phil used
a 10 watt transmitter and the high lo-
cation provided a good signal for
the ““hunters' to track down. First
place was awarded to the team with the
best time and mileage. This year's win-
ners were WBOFBP, WDOAMA and
WB@SBL arriving in 38 minutes after
driving 20.9 miles. Second place went
lo WBOBIZ and WBOOLX. Over 18 am-
ateurs joined in this event for their
largest foxhunt yet!

Walk-a-Thon ATV

The Western Vision ATV group of
Denver decided to add video coverage
to help out with the Super Cities Walk
for MS. Five portable checkpoints were
set up along the route, with Dave
WGBOAL and YL Margie acting as rov-
ing mobile. Using 144.34 MHz as coor-

FPhoto C. WB@TUB manning Mission Control (Super Cities walk-a-thon).



Photo D. WBOAL roving mobile (Super Cities walk-a-thon).

dination frequency, Tim WBOTUB,
Steve NV90 and Sue Hoffman, located
at mission control, were able to request
video from each of the checkpoints.
Video was P-5 from all checkpoints in-
cluding some great shots from the rov-
ing mobile. The walk-a-thon officials
were quile impressed with the cover-
age.

Members of the Western Vision
group will also be participating in a
unique way to aid the National Weather
Service and SKYWARN during severe
weather. Several mobile ATV stations
have been put together to act as weath-
er spotters. The mobiles will actually
be able 1o send back live video of the
severe weather direct to the SKY-
WARN center via a link to the ATV re-
peater on top of 7,400-foot Lookout
Mountain. In addition, NOHMV in Love-
land (70 miles away) and NOHZY in
Denver have tower-mounted cameras
available for weather coverage in their
areas, Also Oliver NOJBK can provide
a camera view from the roof of his
building in Englewood when needed.
The Lookout Mountain repeater has an
inpul on 426.25 MHz with an additional
input soon to be on 1277.25 MHz. The
output is on 1253.25 MHz and provides
coverage to the greater Denver area. If
you're in the area, give the Western
Vision group a call on 144.34 MHz
They have an activity mght every Mon-
day night at 8 p.m.; they can also be
found each Thursday nightat 7 p.m. on
the 147,225 (-600) repeater, (Thanks to
Oliver NOJBK and Sharon N@JBG for
this information.)

Recently ATVers in Albany, New
York, participated in a campus run
around the SUNY-Albany campus.
Several portable stations were set up
to cover the evenl. Their next endeavor
will be to provide coverage for a regatia
on the Hudson river. if you're in the
Albany area give the ATV group a call
on 146.49 simplex or via the K2CBA
repeater on 145.31 (—600). Thanks to
W2MTE and K2CBA for information.

Summer Balloon Launches!

Keep looking to the sky this summer.
If all goes well there will be a balloon

launched each week starting June

30th. Each balloon will have an ATV

transmitter and a two meter beacon for

tracking as well. Coverage range

should be around 400 miles from

launch point.

sJune 30, 9a.m.—WBBELK "live cam-
era” flight launched from 73 head-
quarters in Hancock NH. ATV: 439 .25
MHz; FM: 144 34 MHz; HF net: 7.155
MHz.

sJuly 7, 10 am. COT—KDOFW “live
camera launched from east of Kan-
sas City MO. 3 watts ATV: 439.25
MHz; FM: 144.34 MHz & 52.525 MHz;

HF net: 7.232 MHz.

= Jjuly 14 (alternate dates:July 15 and
July 21), 1300 UTC—K4BV "'Sky
Beacon one’" balloon from The Crys-
tal River, Florida airport. Alternate
launch site Is Inverness, Florida,
ATV: 434 MHz (vertical); FM: 144,34
MHz; HF net; 7.155 MHz. Contact
John Bayne N4EEB, 7 Castle Manor
Dr., Ormond Beach FL 32174 for
more details.

eJuly 21, 9 a.m. COT—NJ9Y launch
from Champaign IL. ATV on 439.25
MHz (horizontal), 144.340 MHz (verti-
cal); 28 MHz band CW transmitter;

HF net: 7.155 MHz.
eDate and time to be announced

—WORPK & WBBELK/KABTEF/
KABLWR dual balloon packet
digipeater experiment. Two balloons
to be flown at the same time from Des
Moines, lowa, and Bucyrus, Ohio
(600 miles apart), After reaching
50,000 feet packet stations will be
able to link through both balloons for
coverage of a large part of the Mid-
wesl.

All balloon launches & special
events will be announced via the ATV
net on 3.871 MHz each Tuesday night
at8p.m. EDT, the AMSAT net on 3.840
MHz (Tuesday at 9 p.m. EDT & CDT, 8
p.m. PDT), as well as on your local
packet BBS. Also, we've started an
ATV SIG on the 73 phone-line BBS.
Dial in on (603) 525-4438 for up-to-the-
minute details. This is an open forum
for anyone with questions or an-
nouncements concerning ATV, Stay

tuned . . . |8

AMATEUR TELEVISION

SEE THE SPACE SHUTTLE VIDEO

(818) 447-4565 m-1 8am-5:30pm pst.

P.C. ELECTRONICS
2522 S. Paxson Ln Arcadia CA 91007

The solution to most interference,
problems in repeater systems.

t‘ﬁ SPRAY

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. If it is being done in your
area on /0 CM, all you need is one of our TVC-4G ATV
420-450 MHz downconveters, add any TV set to ch 3
and 70 CM antenna. Others may be retransmitting
weather radar during significant storms. Once you get
bitten by the ATV bug - and you will after seeing your
first picture - show your shack with the TX70-1A com-
panion ATV transmitter for only $279. It enables you to
send back video from your camcorder, VCR or TV
camera. ATV repeaters are springing up all over - check
page 411 in the 90-91 ARRL Repeater Directory. Call
for a copy of our complete 70, 33 & 23 CM ATV catalog.

Visa, MC, COD

Tom (WEORG)
Maryann (WBEYSS)

HIGH PERFORMANCE

PRESELECTOR-PREAMP

intermod, and desense

*40 to 1000 Mhz tuned to your frequency
= e5]arge helical resonators
*\/ery high rejection
L ow noise—high overload resistance
=8 db gain—ultimate rejection )80 db
*GaAs fet option (above 200 Mhz)

=Y

AUTOMATIC IDENTIFIEHS

*Up to 8 EPROM programmed messages
sAdjustable audio, speed & interval timer

Typical rEjEf:Hﬂn -
+600Khz @

«"'|D over voice inhibit"’

*Low power option

*Modular design

*Message selection via binary input—
TTL levels

*Size:2.7x26x0.7"

The ID-28 provides required station identification without troublesome
diode programming. The “'ID over voice inhibit™ circuitry allows for cour-
teous operation by not allowing an ID until the next squeich closing.

ID-2B Wired/Tested $99.95

eCast aluminum enclosure

oM, BNC, and SO239 connector options

» 145 Mhz: 28db

+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
5 Mhz @ 450 Mhz: 50db (60db GaAs)

+20 Mhz @ 800 Mhz: 65db
+ 20 Mhz @ 950 Mhz: 70db

ID-2B-LP Low Power $109.95

GLB ELECTRONICS.INC.

151 Commerce Pkwy., Buffalio, NY 14224
716-675-6740 9 to 4
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Hamsars

Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

More Hamsats on the Way

As if 10 operational amateur satel-
lites weren't enough, more are expect-
ed very soon. The September 1989
column detailed a proposed frequency
plan for RS-12/13. Those 10, 15 and 2
meter frequencies have been con-
firmed by letter from Andy RS3A at the
RS control center in Moscow (see Pho-
to A). The launch date of R5-12/13 is
still in question—it could be any time
this year.

Activity on the RS-10 Mode A
transponder (2 meters up and 10 me-
ters down) continues, but it has been a
while since the Mode T unit (15 meters
up and 2 meters down) has been ac-
tive. When RS-12/13 is launched, we
hope its Mode T system will be activat-
ed regularly. Signals from Mode T on 2
meters come through very well. And
there's more.

MIR Activity

Photo B shows a QSL received for a
contact with UZMIR on the Soviet
Space Station MIR. The current crew

has not had much time for amateur
radio activity, but more is anticipated. If
you have made a contact with any of
the cosmonauts, QSL via UW3AX.
Boris has been responding directly to
those who include a self-addressed en-
velope and IRCs. Frequencies to
watch for MIR activity include 145.500
and 145.550 MHz FM simplex.

RS-14

RS-14 has been scheduled for a
June 1990 launch from the Plesetsk
launch facility located 800 km north of
Maoscow. Like RS-10/11 and RS-12/13,
this amateur payload is a part of a
larger satellite. RS-14 is attached to
GEOS, a Russian geological research
satellite. The proposed orbit is circular
and 1000 kilometers up with a period of
105 minutes.

The January 1990 column briefly
outlined some of the satellite’s capabil-
ities. More information is available now
that the launch is imminent. See the
tables for details. The amateur radio
equipment includes two analog
transponders, both using Mode B
(70 cm up and two meters down), and
the West German RUDAK 2 package.

Satellite enthusiasts who operated

period is 105 minutes.

Total mass: 22 kg

RADIO-M1/RUDAK-2 Data Sheet
AMSAT-DL/AMSAT-U Joint Project

RUDAK Il (2nd generation) is a part of the Russian amateur radio transponder
"RADIO-M1."" "M refers to Molodechno, White Russia, USSR. RUDAK is the
German abbreviation for *'Regenerative Transponder for Digital Amateur Ra-
dio Communications.”” Thetransponder is a joint project of AMSAT-U-ORBITA
in Molodechno, the Adventure Club in Moscow, and AMSAT-DLU/RUDAK
group in Marburg, Munich and Hanover.

Launch: June 1990 from Plesetsk, USSR with PROTON rocket.

Satellite: "Subtenant” to GEOS, a Russian geological research satellite.
Orbit: Circular orbit at 1000 km altitude and 83 degrees inclination. Orbital

Total power consumption: 40 watts maximum.

Total dimensions: 480 x 400 x 300 mm
Amateur Radio Payload: Linear and Regenerative Transponders for analog
and digital communications and telemetry beacons.

L]

Soviet space station MIR ¢

.

-i‘
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: :‘ﬁ-}

Phaoto A. Andy AS3A at Soviel RS satellite command station.
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Photo B. QSL card for a QSO with the Soviet Space Station MIR.

in the mid-seventies fondly remember
the quality of Mode B analog com-
munications on the low-orbit AMSAT-
QSCAR 7. AMSAT V.P. of Engineer-
ing, Jan King W3GEY, performed tests
via the B transponder on A-O-7 over 15
years ago and determined that signals
as low as 120 mW ERP (effective radi-
ated power) could be heard through
the satellite.

The success of Mode B on A-O-7
inspired Mode B operation on the
Phase 3 high-orbit satellites (AMSAT-
OSCARs 10 and 13) as the main
transponder configuration. The analog
receiver on RS-14 is expected to be as
good as or better than A-O-7, while the
transmitter is capable of 10 watts out-
put. Omnidirectional antennas and low
power (10 watts ERP on the uplink) are

ture known as the RUDAK-2/RADIO-
M1 project. Due to amazing efforts on
the part of the RUDAK group, the com-
plete digital satellite package was built
and presented to representatives of
AMSAT-U-ORBITA in Munich on Janu-
ary 21, 1990. Final integration and test-
ing was completed a week later in
Molodetchno in the Soviet Union.
RUDAK stands for Regenerative
Transponder for Digital Amateur Radio
Communications and is basically a
complex multispeed packet radio
store-and-forward system. Stations
equipped for operation via the mi-
crosats will be able to connect to and
through the RUDAK system on RS-14,
at least via the 1200 bps uplink. Note
(in the table) the different data speeds
and modes that are supported. Uplinks

Photo C. The "plug-and-go"' PacComm PSK modem. (Photo by Walter Holmes
WD5GAZ.)

expected to be sufficient for easy
Mode-B work with the RS-14 analog
system.

During early 1989, Peter DB20S and
Leo UA3CR had many intensive dis-
cussions concerning a joint effort be-
tween the RUDAK group in Munich,
the AMSAT-U-ORBITA group in
Molodetchno near Minsk, and the Ad-
venture Club in Moscow for the design
and construction of an amateur satel-
lite. A contract was signed in Surrey,
England in the summer of 1989 by
Dr. Karl Meinzer DJ4ZC (designer of
A-O-7's Mode B transponder),
Hanspeter Kuhlen DK1YQ, and Leonid
Labutin UA3CRH, for the start of a ven-

range from 1200 to 9600 bps and
downlinks from 400 to 9600, with digi-
tally-created speech as an option.
Beacon digital telemetry (30 parame-
ters) is 1100 bps PSK; this is not an
error. AS-14 promises to be an exciting
hamsat addition.

PSK and the MicroSats

Last month's column described the
different PSK (phase-shift keying)
modems by TAPR (Tucson Amateur
Packet Radio Corporation), G3RUH
and PacComm. The May column
showed the TAPR unit while a version
of the G3RUH design was presented in
June. This month, Photo C depicts the



Linear Transponder 1

Uplink: 435.102-435.022 MHz (B0 kHz)
Downlink: 145.852-145.932 MHz (inverted)

Qutput power; 10 watts maximum.

Beacon CW telemetry (B parameters): 145.822 MHz, 0.2 watts
Beacon digital telemetry (30 parameters): 1100 bps PSK
R+Scrambler 2 kHz deviation: 145.952 MHz, 0.4 watts

Linear Transponder 2

Uplink: 435.123-435.043 MHz (B0 kHz)
Downlink: 145.866-145.946 MHz (inverted)

Qutput power: 10 watts maximum

Beacon CW telemetry (8 parameters): 145.948 MHz, 0.2 watts
Beacon digital telemetry (30 parameters): 1100 bps PSK

R+ Scrambler 2 kHz deviation: 145.838 MHz, 0.4 watts
Beacon digital telemetry (30 parameters): 1100 bps PSK

R+ Scrambler 2 kHz deviation: 145.800 MHz, 2 watts

Earth, and opportunities for ATV sta-
tions to send pictures for retransmis-
sion via the PSK packet downlink for-
mat. WO-18 transmits on 437.102 MHz
plus or minus about 10 kHz of Doppler
shift. As the controllers at Weber State
University in Ogden, Utah, gain more
experience, the images fram this fan-
lastic experiment in space will im-
prove.

New Publication

OSCAR Satellite Report continues
the tradition of ASA (Amateur Satellite
Report) with a biweekly newsletter sent
via first class mail. The first issue was
labeled ""Number 194," signifying its
continuity with the last ASRA (No. 193).
ASAH was discontinued by AMSAT in
favor of the more technical AMSAT
Journal, a magazine published six

times per year for AMSAT members.

OSRA is a subscription-based publi-
cation, independent of AMSAT, but
with ties to the goals and objectives
of that organization. For those who
do not monitor the AMSAT HF and
satellite nets, and who do not have ac-
cess to the packet radio AMSAT bul-
letins, OSR provides timely informa-
tion via mail on the amateur satellite
program. Additional features include
various columns, such as “'DXing the
OSCARs'" from John Fail KL7GRF,
along with short articles and current
orbital elements for existent hamsats.

OSCAR Satellite Reportis published
by R. Myers Communications, PO
Box 175, Litchfield CT 06759. Sub-
scription rates are $26.00 U.S., $27.50
Canada, and $36.00 elsewhere (in
U.S. funds). B8

PacComm modem connected and
ready for microsal communications. A
complete review of the PacComm
modem is scheduled for a future issue
of 73. This unit is not a kit. It comes
complete with cables and a detailed
operation manual,

While integrating a PSK modem into
a station is no! a simple task, Pac-
Comm makes the chore less of prob-
lem with this plug-and-go unit. No tune-
up procedures are required.

While the software difficulties with
DOVE (DO-17) slowed the store-and-
forward programming efforts with

PACSAT (AO-16) and LUSAT (LO-19),
piclures continued to come from
WEBERSAT (WO-18).

Many of the images sent via PSK
packets and decoded using Weber-
ware 1.0 software for IBM PCs and
compatibles were too dark, too light, or
just impossible to distinguish. A few
shots of cloud banks or coastlines were
excellent, but hard to identify.

In late April, new software was up-
loaded to allow iris control and the use
of the 1265 MHz ATV uplink receiver.
It is hoped that these modifications
will provide better pictures of the

Regenerative Transponder RUDAK-2
Two onboard computers with IPS operating system for packet radio (AX.25)
(Mailbox, telecommunications experiment with digital signal processing up to
nearly 20 kHz, etc.), 1 megabyte RAM disk. Four separate uplink channels.

Gain of satellite AX and TX antennas: 2.3 dBi each (dipoles)
Input sensitivity: < —125 dBm (435 MHz) for a C/No of 45 dB Hz

Uplink
SAT-RX-1: 435.016 MHz + 10 kHz

1200 bps, FSK, NRZIC/Biphase-M (JAS, PACSAT)
SAT-RX-2: 435.155 MHz + 10 kHz

(AFC) 2400 bps, BPSK, Biphase-S
SAT-RX-3a: 435.193 MHz + 10 kHz

(AFC) 4800 bps, RSM, NRZIC/Biphase-M
SAT-RX-3b: 435.193 MHz + 10 kHz

(AFC) 9600 bps, RSM, NRZI (NRZ-5)+ Scrambler
SAT-RX-4: 435.041 MHz + 10kHz

(digital AFC) RX for RTX-DSP experiments

Output signals of RX-4 are the In-phase and Quadrature components, I(t) and
Q(t), which are sent to the DSP RTX immediately after analog/digital conver-
sion with 8 bit resolution. This supports various modulation modes, depending
on the software. All other receivers provide data (D) and clock (C) at their

outputs.

Downlink
The downlink can be switched to the following operating modes:

Transmit frequency: 145.983 MHz
Output Power: 2 watts nominal (10 watts maximum)
Mode 1: 1200 bps BPSK, NRZI (NRZ-S) (like FO-20)
Mode 2: 400 bps BPSK, Biphase-S (AMSAT mode for OSCAR-13 beacon)
Mode 3: 2400 bps BPSK, Biphase-S (planned for OSCAR-13)
Mode 4: 4800 bps RSM, NRZIC (Biphase-M) (like 4800 bps uplink)
Mode 5: 9600 bps RSM, NRZI (NRZ-S) + Scrambiler (like 9600 bps uplink)
Mode 6: CW keying (only for special events)
Mode 7: SK (F1orF2B), e.g. RTTY, SSTV, FAX, etc. (only for special events)
Mode 8: FM modulated by D/A signals from DSP-RISC processor
(e.g. speech)
Power consumption: 14 volts at 350 mA (max) = 4.9 watls
Standby: 80 mA (RUDAK without power amplifier)
Mass: 6.2 kg
Dimensions: 230 x 320 x 120 mm

Sell your product in
73 Magazine
Call Dan Harper Today
800-225-5083
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Box 4215 BV-Andove =01810

THE BIG SIGNAL

Amateur Antenna Kit

40/80 Meter Antenna Kit

For'Perfect Dipole® SWR
Quick Installation-hlothing Else to Buy

B 3 | - p— DS~ .-

END-sulator I ‘ Kw-40 EMND-sulator
- Trap |
W2AU = .

" 1:1 Balup i o8
5

£ A complete kit includes:

* W2AU 1:1 Balun (all stainless steel Hardware)
« W2VS KW-40 Traps (pair)

* End-sulators™ (pair)

* #14-7 Copper Wire (1259

* Installation & Pruning Instructions

Get perfect t:upole (low SWR) operation on both bands, plus "second
resonance” operation on 10, 15 and 20 meters. Complete instructions
results in a quick, accurate installation and pruning to low operating
SWR.

Every component in the 40/80 meter kit is an old line, reliable
UNADILLA product, time tested with hams for over 20 years.

(508)
475-7831
9-5 EST M-F

50
474-8949
24 Hour FAX

a 1
To order direct call (508) 475-78310r write

roducts

for our informational brochure on our other fine
Relays

Baluns-Antenna Kits-Filters-Center Insulators-ENDsulators™ -
All products come with a 30 Day Warranty

-NOTICE-

We are the NEW manufacturers of the onginal

JAMES MILLEN™ F'rndu 8
508) 975-2711 9am-5pm EST M-F

CIRCLE 136 ON READER SERVICE CARD
73 Amateur Radio * July, 1990 53




Number 21 on your Feedback card

The C-64 Inductance/
Capacitance Meter

Let this popular PC help you obtain values for capacitors and inductors.

Ost amateurs can easily measure resis-

tance, voltage, and current, but they
usually have to guess the inductance from the
mechanical dimensions. This home-brew
product uses the Commodore 64 computer
and a simple test circuit to measure induc-
tance, capacitance, and frequency. It is a big
help on any project which requires accurate
values of inductors or capacitors.

This article is based on two earlier 73 arti-
cles: “*All About Henry,"" in the November
1988 issue and ‘‘Computerized Frequency
Readout’’ in the January 1988 issue. The
original circuit has one component change,
namely C1 (see Figure 1). The C-64 software
program has been modified and expanded for
the automatic calibration of the inductor (LS)
and the determination of either inductance
(LX) or capacitance (CX).

An Overview

The computer first measures and remem-
bers the natural frequency of the inductor
(LS) and the capacitor (C1). It then measures
the frequency of LS, Cl, and the unknown
component. Finally, it computes the value of
LS and the unknown component. It is not
smart enough to determine if the unknown
component is an inductor or a capacitor.,
Therefore, it gives two answers. You must
decide whether it is a coil or capacitor.

C1—The Hard Part

This project requires the use of a stable
capacitor, C1, of known true value. The ac-
curacy of all measurements depends on this
single component because the value of induc-
tor LS is based on C1. This circuit is unique in
that the output frequency is nearly totally

by G.M. Gaskill KDOEN

dependent on LS, C1, and the unknown com-
ponent. The best way to ensure the accuracy
of C1 is to purchase a 0.01 PF Panasonic
P-Series 2 % tolerance Polypropylene Capac-
itor, a JE-3PLY 01 2.5% Tol. or equivalent.

However, it would be easier to purchase
one with wider tolerances from a local elec-
tronic supplier, then ask the clerk to measure
it on one of his demonstration digital capaci-
tor meters.

Once you learn the exact value of Cl,
change line 1010 in the program to that
value. Take care to insert the value in farads.
For example, C = 0.01005/1000000 or
C = 0.009983/1000000 will do nicely.

Ideally, the inductor should be a toroid in

=i fﬁ#”
ekt
£ed

(e el e

Photo A. Test fixture for measuring induc-
tance and capacitance.
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Figure 1. Schematic diagram of inductance/capacitance meter circuit.
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order to avoid mutual coupling between the
LS and the coil under test. A hand-wound
toroid is easy to make. Fifteen to 20 turns of
wire on a toroid form should do the job.
However, you can also use a Radio Shack 0.1
mH choke and RS 273-102. The natural fre-
quency of LS and Cl1 must never exceed
655,350 Hz. This would cause an underflow
in line 320.

The Hardware

It would be best to mount the circuit board
within a metal box, but it is not absolutely
necessary. | used clip leads for all external
connections (see Photo A). A switch, howev-
er, would be more convenient.

The normal current drain for the circuit 1s
4.0 mA. It would be prudent to test with an
external power supply before connecting to
the C-64.

The Software

The C-64 has a built-in counter and a time
interval program. The counter counts down
from 65535 and must not go below zero dur-

5 3-1. i ‘.5:1
FE 5NN
i% aeieee
5 M1

C¥CLES sELom
CELLER ARt END
EYTLES /S Chub
CYELES ot onn
CHLER L OND
ﬂ'ﬂtﬂ: SLCHND

I8 Highe
] Jﬁiﬁﬂ

& ISLETS
[T -
LTS /7BECEND

Phﬂm B, Repfarmg display of measured fre-
quencies. Wait until the frequency displays
(and thus the oscillator) stabilizes before
seeking the desired component value,

e A R R L S e A b e

L 1% WICEO-NENREED 1.93TeTieas

£n v FOR ¥LS aMS ANBTNER TRV

Photo C. The ﬁmi screen dtsp!ay, giving vou
a choice of solutions for the unknown compo-
nent.,



HF Equipment Regular SALE
IC- ?55 Kcvrfpsr’kemrfaum tuner...... 3149, {]D 2699

oo T i

IC-751A 9-band xcvr/.1-30 MHz rcvr 1699.00 1469
PS-35 Internal power supply......... 219.00 199%
FL-63A 250 Hz CW filter (1st IF)..... 59.00
FL-52A 500 Hz CW filter (2nd IF).... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF).... 115.00 109
FL-70 2.8 kHz wide SSB filter,....... 59.00
RC-10 External frequency controller  49.00

1C-735 HF xcvr/SW revr/mic (Speeial) 1149.00 969%
PS-55 External power supply ........ 219.00 199
AT-150 Automatic antenna tuner.... 44500 389%

FL-32A 500 Hz CW filter.............. 69.00
EX-243 Electronic keyer unit......... 64.50
UT-30 Tone encoder .......oeoveeeees. 1850
IC-725 HF xcvr/SW revr....... Spt«’rﬂang 949.00 799
AH-3 Automatic ant tuner .. (Speela’) 489,00 379%

IC- ?EE lﬂ band xcvr/6m/.5-30MHz rx 1299.00 1129
Accessories Regular SALE
IC- EHL HF solid state amp w/ps... 1999 00 1699
IC-4KL HF 1KW out s/s amp wx’g ..... 6995.00 5995
EX-627 HF auto. ant. selector (Speeial) 31500 269%
PS-15 20A external power supply ...... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319%

SP-3 External speaker ......cceeeeenenen 65.00
SP-7 Small external speaker ............ 51.99
CR-64 High stab. ref. xtal; 751A, etc... 79.00
PP-1 Speaker/patch.......cccocovvninnns 179.00 169*
SM-6 Desk microphone.....ccccevvneen. 47.95
SM-8 Desk mic - two cables, scan...... 89.00

44500 389%
589.00 519
758.00 68%*
559.00 469*
91.95 69

AT-100 100W 8-band auto. ant. tuner ...
AT-500 500W 9-band auto. ant. tuner .
AH-2 &-band tuner w/mount & whip .
AH-2A Ant tunersystern ﬂnly (S Mafd
GC-5 World clock.. .. (Specia

Order Toll Free: 1-800-558-041

O
ICOM

* Large Stocks
* Fast Service
* Top Trades

at AES”

Accessories for IC-765, 781, 725  CALL for Prices
VHF/UHF bases Regular SALE
IC-275A 25w 2m FM/SSB/CW w/ps... 1299.00 1129
IC-275H 100w 2m FM/SSB/CW........ 1399.00 1199
IC-375A 25w 220 FM/SSB... (Closzaat) 1399.00 7999
IC-475A 25w 440 FMHSSEHCW wﬁ’ps 1399.00 1199
IC-475H 100w 440 FM/SSB/CW Fﬂﬁj 1599.00 1269
IC-575A 25w 6/10m xcvr/ps peda) 1399.00 1099
IC-575H 25w lﬂﬂw Eflﬂm XCV........ 1699.00 1469

VHF [UHF/1.2G ' Regular SALE
IC-28A 25w 2m FM TTF mic ( waeauu 469.00 379%
IC-28H 45w 2m EM. TTP mic  (Closeoui) 49900 3894

HM-14 Extra TTP microphone........ 59.00
UT-28 Digital code squelch........... 3950
UT-29 Tone squelch decoder......... 39.50
HM-16 Speaker/microphone 34.00

\C-228A 2w 2m FM/TTP mic r’Specmﬂ 509,00 379
IC-228H 45w 2m FM/TTP scan (Special) 539.00 419%

IC-448A 25w 440 FM/TTP mic ......... 599.00 519%
UT-40 Pocket beep function.......... 45.00
IC-900A Transceiver controller ......... 639.00 449%

% Closeout Special . . .
IC-900A Transceiver controller with UX-29H
2m/25W and UX-39A 220/25W band units.

Package Price ® $84995

UX-19A 10m, 10w band unit......... 299.00 269%
UX-29A 2m. 25w band unit.......... 299.00 269%
UX-29H 2m, 45w band unit.......... 34900 319%
UX-39A 220MHZ. 25w unit ( pﬂm-{} 349.00 279%
UX-59A 6m, 10w band unit.......... 349.00 319%
UX-129A 1.2GHz 10w band unit..... 549.00 499°
1C-901 2m/440MHz xcvr ..... (Special) 1199.00 9299
IC-1200A 10w, 1.2GHz FM... (Closeouf) 699,00 589°5
1C-2500A 35w, 440/1.2GHz FM mobile 999.00 869
1C-3210A 25w, 2m/440 FM .. (Closeout) 739.00 499
IC-2400A 2m/440 FM/TTP ... (Spesial) 899.00 699%

AH-32 2m/440 Dual Band mobile ant  39.00
AHB-32 Trunk-lip mount.............. 35.00
Larsen PO-K Roof mount............. 23.00
Larsen PO-TLM Trunk-lip mount..... 24.70
Larsen PO-MM Magnetic mount..... 28.75

1849.00 1649

RP-1510 2m 25w repeater..............
2299.00 1999

RP-8020 440MHz 25w repeater ........

)

Use your
I CREDIT
CARD

Hand-neldas

. IC- ﬂEATﬁHl h Power
=5 |C-04AT 44!} (Clossout)

IC-25A 2m .. (Special)
IC-2SAT 2m HT/TTP
IC-3SAT 220 HT/TTP
IC-45AT 440 HT/TTP
IC-2GAT 2Zm HT/TTP
|C-4GAT 440MHz, TTP
j gﬁ'ﬂ'ﬁfﬂf A

i 1C-32AT 2m/440 HT

' 1C-24AT 2m/440 HT

IC-12AT 1.2GHz FM HT/TTP... (Closeout)
IC-12GAT 1w 1.2GHz HTIhattf{:ErfTTF
Aircraft band handhelds

A-2 5W PEP synth. aircraft HT.......... 525.00 479%
A-20 Synth. aircraft HT w/VOR......... 625.00 549°

For HT Accessories ® CALL for Prices
Hecevers Regular SALE
R-71A 100kHz to 30MHz receiver...... $999.00 869*

Regular SALE
405.00 349
449.00 349%

419.00 299
439.00 389%

449.00 399%
443.00 399%

429.00 379%
449.00 389

629.00 539% |
629.00 549%

473.00 349%
529.00 469

Regular SALE

RC-11 Infrared remote controller....  70.35
FL-32A 500 Hz CW filter ............. 69.00
FL-63A 250 Hz CW filter (1st IF) .... 59.00
FL-44A SSB filter (2nd IF)............ 178.00 159%
EX-257 FMIUME .. oesieemcimee sranes 49.00
EX-310 Voice synthesizer ............ 59.00
CR-64 High stability oscillator xtal  79.00
SP-3 External speaker................ 65.00
CK-70 (EX-299) 12V DC nptmn ...... 12.99

MB-12 Mnhlle mount .. 2599

R-7000 25MHz-2GHz receiver.......... 1199.00 1029

RC-12 Infrared remote controller.... 70.99

EX-310 Voice synthesizer............ 59.00

TV-R7000 ATV unit......oorvvenerneens. 139.00 1299
99.00

AH-7000 Radiating antenna .........

R-9000 100KHz-2GHz all-mode rvr ... 5459.00 4699

Due to the size of the ICOM product line, some
accessory items are not listed. If you have a question,
please call. Prices subject to change without notice.

Top Trades ! e We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!

AES® & Qver 33 Years in Amateur Radio
HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3

Toll Free in Wisconsin: 1-800-242-5195

FAX: 1-414-358-3337

AMATEUR ELECTRONIG SUPPLY.

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

AES® BRANCH STORES
ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

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

Ohio WATS 1-800-362-0290

Outside 1 _2()0-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238
Fla. WATS 1-800-432-9424

Qutside 1 _800-327-1917 No Nationwide WATS

1898 Drew Street
Phone (813) 461-4267
No In-State WATS

1072 N. Rancho Drive
Phone (702) 647-3114
No In-State WATS

Qutside 1 _800-634-6227

Associate Store

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Qutside 1 _80)0-621-5802




10
11
12
13
14
15
16
)
1B
20
22
24
26
28
30
32
34
36
37
42

8 REM FILE NAME
9 REM AUTHOR GEORGE M. GASKILL KOKOMO,

REM
REM
REM
REM
HEM
HEM
REM
REM

PROGRAM LISTING

MEASURE L/C

INDIANA
C=64 DIGITAL FREQ COUNTER

REF 73 MAG. JAN 1988 PAGE 35/36

MAX COUNT = £5535

ACTUAL €CUNT IS (&85335— COUNT)

COUNT BASED ON JIFFY COUNTER

60 JEFFIES = 1 SECOND LINE 290

INPUT 18 ON PIN CNT2 USERS PORT

CNT2 15 PIN #6 ON USERS. PORT

PRINT"ISCT"
PRINT"THIS PROGRAM MEASURES FREQUENCY,"

PRINT : PRINT"

INDUCTANCE AND CRPARCITANCE."

PRINT:PRINT:PRINT"IT REQUIRES THE USE OF A SPECIAL"

PRINT:PRINT"

TEST -BOX.."

PRINT:PRINT: PRINT"THE FIRST TEST IS5 A CALIERATION"

PRINT: PRINT"
PRINT:PRINT"
PRINT: PRINT:PRINT" WHEN THE FREQ.
PRINT:PRINT"
PRINT : PRINTY *x*kks

FOR

TEST WITHOUT ANY UNENOWN COMPONENT"
IN THE CIRCUIT."

SETTLES DOWN,"
HIT THE RETURN KEY"
PLEASE WALT

ook ko a

J=1 TO S00Q0:NEXT

120
130
140
150
160
170
180
190
200
210
221
230
240
250
260
270
280
285
286
290
300
310
320
330
331
450
460
470
480
520
530

532

540
550

560
580
585
590
600
100
101
102
104
105
106
108
109
110
fi i
112
113
114
135
116
e B8
119
119
1189

DATA B,120,169,20,141

DATA 20,3,;169,192,141

DRTA Y 36 3 1R

DATAE13,221,40,88,96

CATA 72,198 ,255,;,24054

DATA. 104.,76,49,234,165

DAPA. 251,133 ,255,169,0

DATA 141 ;14,221,173 .5

DATA 221 ,133,2%2:173,14

DATA 221,133,2583.169,255

DATA 141,5,221,141,4

DATA 221,169,33,141,14

DATA 221,104,76,49,234

FORI=0TO64

READX

POKE (49152+1) , %

NEXTI

REM BASE=60 MEANS ONE SECOND OF COUNT

BRINT" (SCI"

BASE = 06: REM 1/10TH SEC.

POKEZ255,0: POKE251 ,BASE

SYS549152

COUNT=(PEEK (252)*256+PEEK (253 )

F =(65535=-COUNT) *10: IFF=655350G0T0O450
PRINT:PRINT"FREOUENCY IS": F: " CYCLES/SECOND"
FORW=0TO1000:NEXTW

GETAS: IFAS=CHRS (13)GOTO480

GOTO320

PRINTCHRS (147) :GOTO 520

PRIRT"LBC 1"

PRINT:PRINT:PRINT" THE FREQUENCY =";F;" HZ"
PRINT : PRINT" O D OIE DD DEC LD H0,0.0.6 00,0, i
PRINT:PRINT"IF THIS IS THE CALIEBRATION"

PRINT : PRINT" FREQUENCY PRESS F."

PRINT: PRINT"PLACE THE UNKNOWN IN THE CIRCUIT"
PRINT:PRINT" AND ENTER S FOR SECOND FREQ."
PRINT:PRINT: INPUT" ENTER F OR §";BES
IF B5=CHRS(B3) THEN 700

PRINT" KEY = F": FT=F:G0T0320
PRINT" KEY = S5": GOTCO 1010

0 = .01000/1000000

0 PRINT"ELSCI™

0 L=1/(39.4784176%FT*FT*C) : PRINT

0 PRINT"STD L IN MICRO-HENRIES";L

0 PRINT:PRINT

0 PRINT : PRINT: PRINT
0 Ll=1/(39.47B4176*F*F*)
0O Cl=1/(39.4784176*F*F*1.)
0 LS = (L1-L)*1000000:REM MICRO HENRY
0 PRINT
0 CS = (Cl-C)*1000000:REM MICRO FARAD
D PRINT" UMNENOWN INDUCTANCE =":LS;"
0 PRINT:PRINT" o
0 PRINT:PRINT

0 PRINT"UNKNOWN CAPACITY
0 PRINT:PRINT:PRINT

1 INPUT"ENTER ¥ FOR YES AND ANOTHER TRY";AS
2 IF AS = CHRS(89) GOTO 320

_'__“ FCS: n

1193 PRINT" ++++++ END OF PROGRAM ++4++4"
1194 PRINT" ~=-—-~ BYE BYE KDY9EN ---"

1210 END

READY .

READY .

KDOEN

MICRO HENRY"

MICRO FARADS"
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ing the counting interval. The counting inter-
val is divided into jiffies. Each jiffy 1s 1/60 of
asecond. Line 320 contains the countand line
290 contains the number of jiffies, namely
six. Thus the counter counts for just 1/10 of a
second. The program for reading frequency
begins with line 120 and ends with line 280.
Line 310 activates this subroutine. Line 330
calculates the frequency.

The calculations for inductance and capaci-
tance use the well-known relationship of
inductance, capacitance, and frequency.
These appear in lines 1040, 1090 and 1100.
Because the unknown inductor 1s In series
with LS, or the unknown capacitor is in paral-
lel with C1, it is necessary to subtract either
LS or C1 to obtain the value of the unknown
component. See line 1110 and line 1130.
Lines 18, 286, 520 and 1020 require special
attention. The four characters within the quo-
tation marks represent shifted clear, sC. This
command is achieved by pressing the shift
key while striking the CLR/HOME key. An

inverted heart-shaped graphic will appear on
the screen.

““This circuit
is unique in that
the output frequency is
nearly totally dependent
onlS, C1, and the
unknown component.’”’

Operating Instructions

The user’s port is located on the left rear
and has 24 pins in two rows of 12 each.
Viewed from above and while sitting in front
of your Commodore, pin #1 will be to the far
right. Pin #12 will be to the far left. These
pins are located on the upper row of pins.
Check your owner’s manual.

1. Connect the circuit to the C-64 before
turning on the computer.

2. Load and Run the program.

3. Make sure that the lower connection to
LS is connected or switched to ground.

4. There will be a screen display and short
delay. Then the frequency display will begin
repeating itself (see Photo B). After the fre-
quency stabilizes, hit the return key.

5. It will ask if this 1s the first (F) or second
(S) frequency display. Enter F and hit return.

6. Connect the unknown component into
the proper part of the circuit. If it 1s an induc-
tor, press the switch to test or connect the coil
in series with LS and ground. If it 18 a capaci-
tor, connect in parallel with C1. Wait for the
frequency to stabilize, and then hit return.

7. This 1s the second frequency display,
enter S and hit return.

8. Two sets of results will appear. You
must select the proper value, depending on
the type of component (see Photo C).

9. Enter Y to continue, N to quit.



Parts List

Quantity Value, Type Description
2 1kQ resistors
2 47k0) resislors
2 100k resistors
2 1 pF Mylar™ capacitor
1 10 uF 16V capacitor
1 0.01 yuF 2% capacitor
1 56 uH inductor
1 LM311 or LM339 IC
1 2N2222 or 2N3904 NPN transistor
1 SPDT Momentary Switch
1 24-pin connector for user's port
Parts are available at Radio Shack.

The inductor can be 26 turns of #26 enamel wire on an Amidon FT-37-61
Ferrite Toroid (125 mu). This should produce about 40 uH. Amidon Assoc.,
12033 Otsego St., N. Hollywood CA 91607.

Final Words

There does not appear to be a
limit on the range of inductors
which this system will measure.
However, electrolytic capacitors
do not perform properly, and ca-
pacitors larger than 0.25 YF
cause strange oscillations higher
than the calibration frequency
and give false results. Bear in
mind that absolute accuracy is not
attainable because of inductive
and capacitive stray coupling of
the wiring and components.

My compliments to Mr. W.K.
McKellips WB4DCV for the ex-

William Bawn WAO9RDE, who
wrote the original program and
helped me correct a defect in my
use of his work. My thanks to
John DelLong W9BYN for his
help and encouragement. 5

George M. Gaskill KDYEN, a re-
tired physicist, also builds grand-
father clocks. He prefers RTTY to
code, and he's on 14.318 MH:
nearly every morning about 1500
hours Zulu with the *'Delco " net.
He will provide a diskette with the
program and a calibrated 0.01
UF capacitor for $8.00 ppd.

AMATEUR TELEVISION

SMILE! YOU'REON TV

Only
$329

Designed and
built in the USA
Value + Quality
from over 25years
in ATV...W60ORG

With our all in one box TC70-1 70cm ATV Trans-
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-

posite video and audio into the front VHS 10 pin or
rear phono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vde @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
onlyto licensed amateurs, for legal purposes, verified inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog

including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS Tom (WEORG)

2522 Paxson Ln Arcadia CA 91006 :

Write him ar 1511 N. Phillips 5t.,
Kokomo IN 46901.

cellent oscillator circuit used n
this application, and to Mr.

IRON POWDERand FERRITEPRODUCTS
AMIDON.
sd0uales

Fast, Reliable Service Since 1963

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
494 114+ Hams, via your computer

$29.95 per year — unlimited use!

BUCKMASTER PUBLISHING
Mineral, Virgima 23117
703: 894-5777 800: 282-5628

CIRCLE 170 ON READER SERVICE CARD

CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

Small Orders Welcome Free ‘Tech-Data‘’ Flyer

Toroidal Cores, Shielding Beads, Shielded Coil Forms
Ferrite Rods, Pot Cores, Baluns, Etc.

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

CIRCLE 4 ON READER SERVICE CARD

108-1000 MHZ RADIO DIRECTION FINDING

* Interference Location
* Stuck Microphones

* Cable TV Leaks

-|"‘ * ELT Search & Rescue

conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL
LOU FRANKLIN/K&6NH - Owner
P.O. BOX 31500X, PHOENIX, AZ 85046

G5RV All-Band_QuicKits”

Anfrrmos el

i a it B pusmcmy s ver into a sensit
e T e New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler
- Fisiah sabeass in miaatis «Half eGSRV 52595 shift radio direction finder. Simply plug into receiver’s antenna and external speaker jacks.
o Ssliy Compencas Sn0ioDese Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz
_Kinkpeoof Quistlex sare 26 2010Dipole to 1 GHz. Call or write for details

* Fully imsulated, wx resled,
go-commode, low notte design
Tune All Bands Inel WARC
Build your own from scratch. Ornder
TechNote #124-C 5555 ppd USA
Cali §01-3T3-8425 for Tech advice

« Marcomi Adaprerkir § 795
coavers any dipole to Marcom
« Wi Dyeroa 290 hae 511 93

Order Hot-Line: AA4 55 PdeH

1-800-926-7373
CIRCLE 107 ON READER SERVICE CARD

PO. Box 31819 (602) 488-9755
INC. phoenix. AZ 85046 FAX (602) 488-1295

CIRCLE 13 ON READER SERVICE CARD

Fj DOPPLER SYSTEMS,
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Hooked on Foxhunting

Confessions of a foxhunting junkie.
by Clifford Vaught NOFHF

n the summer of 1984 | was first intro-

duced to foxhunting. [ was fascinated with
it early on and now have become hopelessly
addicted to the sport. Yes! After much delib-
eration over my direction finding activity, I
hereby unequivocally admit to the amateur
radio world, and to myself, that [ am a fox-
hunting junkie.

They say that admitting your addiction is
the first step to recovery. Then one must join
a support group. I have already done that.
Although, I sometimes wonder, as does my
wife, if I'm getting the right kind of therapy. I
jomned a group of other foxhunting enthusi-
asts who meet regularly to discuss the thrills
and chills of the activity. But, let me warn you
about how I got hooked on this ““drug.”’

A few months after I received my ham
ticket, Paul Bohrer WO9DUU was the guest
speaker at our repeater association meeting.
As I watched him carry in some of his equip-
ment, | was interested in the pieces that
looked like H's on long poles. There were tall
ones and skinny ones, short ones and fat ones.
Some appeared to be made of wood, others of
plastic. Some were not much more than wire
and tape. No two of them seemed to be exact-
ly alike. Other pieces of the equipment I rec-
ognized as beam antennas. Then there were
those metal boxes with meters and LEDs. I
knew I had a lot to learn.

Challenged by the Force

As Paul began describing how some of his
gear was made and used, my interest was
piqued. Then, when he got into some of his
war stories, my attention was arrested. Sud-
denly, as if being born anew, I saw foxhunt-
ing as I never thought I would. It was not
about home-brewing those funny little anten-
nas. Foxhunting was about a challenge. A
dare to the amateur from an invisible force. It
was as if radio frequencies were saying to me
“*I dare you to locate my source. You, with
such limited radio knowledge will never be
able to track me down."" Well! That was just
about all I needed.

Our speaker went on, and I began to feel
the romance of the sport. I could be like a
knight going into battle and conquering over
the evil enemy. And, not only was there the
three F's: fun, food and fellowship, but a
practical side also.

Paul told of tracking stuck police transmit-
ters and Kitchen appliances causing TV inter-
ference; of ferreting out malicious interfer-
ence and DFing stolen radios. Wow! I had
really hit the jackpot. I could become a
knight, conquering evil with my lance made
in the shape of an H. What more could a
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Photo A. Cliff N9FHF, conquering evil with a
lance made in the shape of an H.

middle-aged romantic want out of life?

My two friends and I decided to build an-
tennas and enter the next monthly hunt. After
all, it seemed harmless enough. The battle
started out easily. We assembled with the
other DFers for the September hunt. Using
only the buzz box or H antenna, we decided to
triangulate our headings from different loca-
tions. It was a beautiful day for the activity.
The fox had hidden
and was ready to
make his first trans-
mission at 1:45 p.m.
We waited anxiously.
When the signal
came, we took our
reading and drew a
corresponding line on
our map. Then, after
moving about five
miles to the north-
west, we found an
open area and took
our second reading.
Another line was
drawn. The two lines
intersected a few
miles to our north-
east.

Thrilled that the

system was working

Number 22 on your Feedback card

just as W9DUU had said, we jumped back
into the car and headed to where *“X’’ marked
the spot, thinking this was really going tobe a
snap. We entered the area less than a hundred
yards south of our X. The next reading we
took put our third line almost directly through
the bull s-eye.

The problem we faced was it was one of
those “*you can’t get there from here’’ situa-
tions, Dead-end streets, woods and ravines
were in front of us. We wandered around
trying to find a shortcut to the other side, but
we ended up being led astray by multipath
and our own uncertainties. We crisscrossed
back and forth, taking few readings but
checking out every place where we just
“‘*knew the fox had to be.”’

A First Success

Finally, we recognized an area just a little
north of the spot from which we had taken our
third reading. Upon finding an open area, we
waited for the next transmission. This time
our heading was almost due south. We could
see no street there, but the map showed one
coming in from the west that ended in a cul-
de-sac due south of us. Eureka! The sly old

fox had been found. It was 2:30 p.m., and we
were the first ones to find the little animal.

We headed for the local burger shop to wait
for other hunters so we could boast and other-

wise be stroked.
We waited and waited for someone else to

show. We began to wonder if this had really
been a snipe hunt, with us left holding the

bag. Then at about 4:00 p.m. we heard on the
radio that two hunters had given up and gone

home. Then at 4:30 came the announcement

Photo B. Tom N9DZJ with his ‘'secret weapon '’ foxhunting beam.
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Photo C. Paul WODUU hnmfs in on the fox.
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that everyone else had spent the entire time
searching the forest on the grounds of Fort
Harrison, feeling sure the fox had hidden
there. That was an easy error to make since
the sly one was only about three hundred
yards to their northwest. The multipath
caused by the trees had done just what the fox
had hoped for. Everyone was told to pack up
and go home for the day.

We did, but with great disappointment,
since we had planned to bask in the limelight.
Of course, the old pro lost-in-the-woods
hunters were very disappointed, too. Talk
about frustration!

The result of all these hunts over the years
1s that we have a strong core of about a dozen
hunters who are at almost every hunt. Even
in January and February we commonly
have eight to ten people show up ready to go.
Not only have we had fun all this time, we’ve
also solved some serious interference prob-
lems,

Any Time

Now about this support group I have
jomned. There i1s a very definite cluster of
hams here who are also, without gquestion,
foxhunt junkies. These people are: Tom
N9DZJ, Paul WO9DUU, Bernie KB9AWS,
Larry WB9YAJ, Keenan N9HCK, Mike
WAYFDO, Kevin N9FWB, and myself,
N9FHF, along with maybe one or two more
who will go foxhunting at the drop of a fre-
quency. Not only on scheduled, monthly
games, but also on frequent. impromptu
games sometimes held as often as several
times a month.

Impromptu foxhunts are usually held at
night, starting around 10 p.m. to midnight.
One of the group might put out a CQ FOX
HUNTERS call, then tell us he has hidden

Number 40 on your Feedback card
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Get the Right Number
The phone number for GE

Electronic Services is (708)

l‘"““ih.

KGBJH

595-4343. The number given
on page 72 of the April 1990
iIssue is incorrect. GE Electron-
ic Services is listed in the lower
right box, “Independent Ken-
wood Service Center Spe-
cialties,”" in the ""Kenwood Cor-
—— poration Service" article.

| TOLD YOU WOT TO PLAY WITH THAT ROTOR. COMN-
TROL. UNTIL YOUR FATHER COMES OFF THE TOWER!

and to come find him. Or, maybe, in a QSO
someone will urge another to be the fox
for that night. If neither of those happenings
occur, two or three persons will search vari-
ous bands with a scanner. If a problem fre-
quency can be found, or just one that seems
interesting, someone might ask, **Where do
you suppose that signal is coming from?"’
Often, after discussing it a few minutes, the
hunt is on.

There 1s much diversity in both our group
of junkies and our regular folk. Backgrounds
include lawyer, salesman, electronic tech,
TV station engineers, toolmaker, real estate
agent, home inspector, disabled, retired,
to name a few. Equipment types range
from small signal strength meters to buzz
boxes,
Paul Bohrer W9DUU design—to Doppler
boxes and beam antennas. Several of us
are now using marine direction finders
along with other tools of the trade. Hidden
transmitters have been almost every-
thing from 100 mW oscillators to 100 W, or
more, amplifiers. Distance traveled by those
in our group during a hunt has been as little as
a few miles to as many as 450 miles.
The group has hunted and found transmit-
ters as far away from Indianapolis as
the Kansas City area. as well as in southern
Indiana, northern Kentucky, and western
Ohio.

Over the past two years we have gotten
excited about tracking ‘‘bring 'em back
alive’’ weather balloons carrying ATV
equipment, including a video camera. It's
just like what they say about the rest of the
hobby—"*‘something for everybody."’

Are you having a hunt in your area soon?
Let us know. We would like to join you.
But then, if you're as addicted as we are,
you would rather join us. Wouldn't you?
Let’s talk about 1t. 5§

Clifford F. Vaught N9FHF may be reached at
5350 Kilmer Lane, Indianapolis IN 46250,

left/right boxes—mostly those of

B e Syotems

OPTO lambic Keyer

» Ultra compact 5" x 5% x 12" « OFTO
isolated output = Battery or DC powered = Full
function lambic Keyer » Adjustable speed and

weight = One Year Ace Systems Warranty

- See Your Ace Dealer -
* Amateur Electronics Supply

* Barry Electronics

* KJI Electronics

* Madison Electronics

* Oklahoma Comm. Center

* R. F. Enterprises

* R & L Electronics

* Rivendell Electronics
Ace Systems « RD 1 = Box 83 = Wilcox, PA 15870
(B14) 965-5937

CIRCLE 83 ON READER SERVICE CARD

TNR The Battery Store

If You're Serious About Radios
You Want The Best Batteries!

Sanyo Battery Inserts

ICOM Kenwood
BP-2........%$14.00 PB2500..... $18.00
2t PRI ) 15.00 PB2600 ...... 18.00
BP5.........21.00 PB2400(Tabs). 15.00
B s v 23.00 PB2100...... 12.00
BPS......... 21.00

Sanyo Nicad Cells
UL el TN AR e $1.50 Ea
3 (.7 R S i Y TS 3.00Ea
NOOOR-. ..o i “213A™ 3.00 Ea
NB8OOAR ....... 7 - AT A e 4.00 Ea.
NA2DD:. .. St UEUbE™ o ilese ...4.00 Ea.

*Specity Solder Tabs
MasterCard VISA Free Shipping & Catalog
1-800-346-0601
FL Residents Add 6% Sales Tax

TNR Technical, Inc.

279 Douglas Ave., Suite 1112
Altamonte Springs, FL 32714
(407) 682-4311

CIRCLE 62 ON READER SERVICE CARD

73 Amateur Radio * July, 1990 59




Number 23 on your Feedback card

Ask kaBoom

Michael Geier KB1UM
PO Box 64766
S. Burlington VT 05406

Getting *‘Hooked Up’’ Right

Have you ever had an equipment
problem, but when you sent the rig
in for repair, the shop claimed there
was nothing wrong with it? Ever
pulled a malfunctioning radio from
your car only to have it work fine
on the bench? Worse yet, have you
ever moved a rig from one corner of
the room to the other, only to find its
behavior markedly different? If any
of these things has happened to
you, then you know what frustrat-
ion is! What makes equipment act
differently from one location to an-
other?

Machines are somewhat like living
things—they interact with, and are
really inseparable from, their envi-
ronments. A metal box is a metal
box, and it should work the same
wherever you put it, right? Not so
fast. What about temperature? What
about invading magnetic and elec-
tromagnetic fields? And especially,
what about all those plugs and ca-
bles linking the box to all the other
boxes?

The way your equipment is
“hooked up ' can greatly influence
its performance, and often does for
the worse. Sure, we all know about
RF feedback getting into the mike
cable, but the issue is much broader
than that, If you're like most of us,
you have lots of interconnected
gear, like HF and VHF rigs, TNC,
computer, amplifier, etc. And you
may have found your station's per-
formance deteriorating with each
added cable.

RF Feedback

The biggest interconnection prob-
lem we amateurs face is getting all
the equipment to work together with-
out getting RF feedback. Not only
can RF get in directly from the trans-
mitting antenna, but it can emanate
from the chassis of the radio as well.
That happens because the chassis
is one half (ground) of the circuit go-
ing to the antenna. It helps if you ve
got a good station ground, but even
that is not a sure-fire cure.

The mike input is sensitive to very
low voltage levels. It has to be, be-
cause microphones don't put out
much. Unfortunately, audio amplifi-
ers, especially today's solid state
types, can act as diode detectors,
because transistor junctions are es-
sentially diodes. So, you've got a
sensitive input driving a powerful
output (your transmitter). Sure
sounds like a feedback loop to me!

| have received a number of ques-
tions regarding the proper matching
of microphones and rigs. The most
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The Tech Answer Man

important characteristic is the im-
pedance of both the mike and rig. If
there's a significant mismatch, the
hookup will be very susceptible to
RF. It is also likely to sound lousy. So
always match the rig with a mike of
the same approximate impedance.
Most modern radios are designed to
use low-impedance mikes of around
600 ohms. These can be dynamics
or electrets, but never crystal or ce-
ramic mikes unless they include a
matching transformer.

Tube rigs, the kind with all tubes
(as opposed to justdriver and finals),
are usually just the other way
around. They require high-imped-
ance mikes, and work best with crys-
tal or ceramic units.

Some rigs, such as late-model
Kenwoods, use two ground wires in
their mike connectors. One goes to
the chassis, and is used for the PTT
function. The other is the shield of
the mike cable, and goes directly to
the ground on the mike amplifier
board. This technique helps avoid
stray RF by keeping chassis cur-
rents away from the mike amp, and
defeating it by connecting the
grounds together is just asking for
trouble.

Other Inputs

Most likely, the mike is not your
radio’'s only input. If you have a
RTTY terminal unit, TNC, SSTV con-
verter, or any other gadget connect-
ed, it too can be a source of trouble.
It is very important to use shielded
cable for anything that feeds signals
to your rig. Even if the unit connects
in the back of the radio at an auxil-
liary jack, it must use shielded cable.

It is also wise to use it for signals
exiting the radio. You may have an
external speaker, or, of course, be
feeding audio to the RTTY or packet
unit for receive. You may think you
don’t care what hits those connec-
tion wires in transmit (after all, you
only use them for receive), but in fact
they can be the paths for induced RF
even when not in use.

Lead Dress

If you've got an RF feedback prob-
lem, take a look at the positions of
the various wires, especially with re-
spect to the antenna coax. Some-
times, just moving them a few inches
apart will cure the problem. This par-
ticularly seems true when high pow-
er is involved. | remember one setup
where | had terrible feedback with
the linear amplifier on the left side of
the rig, but not when it was on the
right! (And yes, | had a decent
ground.) It turned out that the amp’s
output coax, which crossed behind
the radio, was just too darned close.
With the amp on the right, the cable
was nowhere near the rig.

Power Supplies?

Yes, their output wires can be
trouble, too. This problem seems to
show up more at VHF than at HF,
and especially with "brick’ amplifi-
ers. The wires can resonate at 2 me-
ters, 220 or 440 MHz, and the usual
symptom is bad hum on the audio.
Although it's often not practical to
shield the wires, you can wrap them
through a toroid just behind the rig,
and that may fix it. Also, keep brick
amps away from both the power sup-
ply and radio, as either can cause
problems.

If you use a switching power sup-
ply, be sure to keep its output wires
as short as possible. Switching sup-
plies are more sensitive to high-fre-
quency signals being induced
through their leads than are linear
types. Also, some switchers go nuts
with long leads, even in the absence
of external fields. The leads’ induc-
tance upsets the action of the chop-
ping regulator.

Making Connections

The jacks on your rig are their
most vulnerable points. Connect DC
power backwards or short the wrong
pins while testing, and you can do
some real damage. It's wise to avoid
soldering anything while it is con-
nected to the radio. Pull it first, then
check for errors before you plug it
back in and power it all up.

Some of the sloppiest work ['ve
ever seen has been on connectors,
particularly audio plugs. If you short
your speaker output, you will likely
blow the audio amp IC or output tran-
sistors. If your mike plug, which can
get heavily stressed in mobile appli-
cations, should short, problems can
range from an inability to key the rig
to no audio to circuit damage. Don't
use cellophane or masking tape,
and never count on unsoldered,
twisted-together wires. Solder the
connections properly, and if electri-
cal tape is called for, use the real
thing. Also, consider using heat-
shrink tubing; it's neater and doesn’t
unravel and leave a sticky mess like
tape usually does.

One handy way to insulate con-
nections and also provide a bit of
strain relief is to use hot melt glue.
Glue guns are cheap, and if you do
any wiring or fabricating on a regular
basis, you should have one. The
“glue” is really thermoplastic, and it
forms around nearly anything and
dries as fast as it can cool. If you
squirt it into an audio plug, you know
that plug is forever. You probably
won't be able to get it apart, even if
you want to. The glue peels easily,
though, from most flat surfaces.

Serial Ports of Call

If you have a computer or TNC in
your shack, it's almost certainly con-
nected to something via a serial ca-
ble. Many of these are unshielded. If
you get computer hash in the receiv-
er, or continue to have RF feedback
despite your best efforts, the com-

puter cable may be the culprit. Try
wrapping it in aluminum foil and us-
ing an alligator clip to connect the foil
to ground (because, alas, you can't
solder to aluminum). It's not the
world's greatest shield, but it's a
heck of a lot better than nothing. Al-
so, try wrapping the cable through
toroids at each end. That may re-
duce the problem, particularly at
VHF and UHF.

When soldering connectors with
multiple wires and pins, be careful
not to overheat the wires, or the insu-
lation can crawl up the wire, leaving
bare conductor. A few of these near
each other can spell disaster. Never
count on space alone to keep wires
apart; they have a nasty habit of
inching toward each other in the
dark, when no one's looking. Again,
hot melt glue is a great way to avoid
trouble.

Wiring power supply connectors
requires extra care, because a short
can mean lots of amps and maybe
even fire. At the least, you'll proba-
bly blow the supply's fuse. In heavy-
current applications, be sure to use
big enough wire, Don't try to run a
20-amp HF mobile rig on #18 hookup
wire! Such small wire has too much
resistance, and will dissipate its
voltage drop as heat. Sometimes it
can get hot enough to melt its own
insulation. | once saw a 12-inch clip
lead wire glow red and burn up when
accidentally connected directly
across a 2-amp gell cell VCR battery.
Ouch!

For the same reason, don't try to
run high-current radios from a
cigarette lighter plug. | tried it with an
HF rig once, and midway through a
transmission, the tip of the plug got
so hot that it began to melt the plastic
plug. The olfactory warning got me
off the air in a hurry.

Due to their inherently poor de-
sign, PL-259 connectors are a real
pain to solder. We all have our favor-
ite methods of doing the shields, and
some work better than others. As a
rule, though, you need lots of heat.
No 30-watt irons here. Break out the
big gun, or consider using a small
torch. The other big problem with
these plugs is that when you get
them hot enough to solder the
shield, they often melt through the
center conductor, causing a direct
short. There's no easy way around
this. Just try to hold the cable so that
the center wire doesn't contact the
plug body. Also, if your shield solder-
ing method allows it, use a heat sink
on the shield, between where you
solder it and the rest of the coax.
Clamped forceps or tightly-held
needle-nose pliers will work fine.

Well, | could go on and on about
this sort of thing, and it may seem
like this column has been a series of
“don’'ts.” But if you take care in the
connecting and placement of your
equipment, you will find that getting
it all hooked up correctly can often
save you from having to get it fixed.

See you next month, and keep
those cards and letters coming. [l
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PRODUCT OF THE MONTH
WALKER SCIENTIFIC INC.

Walker Scientific Inc. has announced a new monitor for mea-
suring potentially-hazardous low-level electromagnetic field radi-
ation and getting accurate readings on a digital display. The
ELF-50D Field Monitor is a hand-held instrument that accurately
measures the extra-low-frequency (ELF) electromagnetic radia-
tion generated from power lines, TVs, video displays, home
appliances and other equipment. Just switch it on and hold it
where radiation is suspected and the reading will instantly show
on a 32 digit LCD display. It is calibrated to measure the electro-
magnetic radiation generated from any 50 Hz or 60 Hz device
with + 1% accuracy and has two switch-selectable measurement
ranges: a low range from one milligauss to two gauss, and a high
range up to 20.0 gauss. Calibration is traceable to NIST (previ-
ously NBS). The instrument is pocket-sized and powered by a 9
volt alkaline battery.

The ELF-50D sells for $225 (list). For more information contact
Walker Scientific Inc., Rockdale St., Worcester MA 01606. (508)
852-3674, (800) 962-4638, FAX (508) 856-9931. Or circle Read-
er Service No. 201.

PHILLYSTRAN

The HPTG '‘I'" from

Phillystran is a field-instal-
lable non-metallic guy sys-
tem manufactured from
high strength, low stretch
Kevlar™ fiber. This new
version of the HPTG prod-
ucts is designed to assure
dependable performance
with field-installable wire
rope clips. It is priced
about the same as the
original product because

the potting compound and
sockets have been re-
placed with inexpensive
wire rope clips.

For more details and
price information contact
Phillystran, United Rope-
works (U.S.A.) Inc., 151
Commerce Drive, Mont-
gomeryville PA 18936.
(215) 368-6611;, FAX
(215) 362-7956. Or circle
Reader Service No. 204,

POYNTEK ASSOCIATES

Poyntek Associates has an-
nounced a family of wideband
monopole (vertical) antennas for
the high fractional bandwidth, low
HF amateur bands, eliminating
the need for antenna tuners and
special radiator networks. Snyder
Full-Band™ wideband antennas
for the 40, 75/80 and 160 meter
bands are designed to allow maxi-
mum use of modern broad fre-
quency range continuous or digit-
al tuned transceivers and ''no
tune’’ power amps to 1.5 kW PEP
output. The three models (VFB-
40X, VFB-75/80X and VFB-160X)
are constructed of high quality,
high insulation resistance space-
age plastics and high conductivi-
ty, corrosion-resistant non-ferrous
metals to provide low weight, low

wind drag, and weather endur-
ance for years. They also include
optimized feed modules for a
broad range of ground radial sys-
tem sizes and ground characteris-
tics. These antennas are modular
for user assembly and installation.

Model VFB-40X is priced at
$210, VFB-75/80 is $250 and
VFB-160X is $350. ContactPoyn-
tek Associates, P.O. Box 741, Pla-
centia CA 92670. (714) 993-7525.
Or circle Reader Service No. 202.

CELLULAR SECURITY GROUP

Thomas Bernie KOTB/1 has an-
nounced an adaptation to ground
plane antennas, constructed by
attaching elements to S0O-239
connectors: the MAX System an-
tennas. These antennas are built
according to Handbook dimen-
sions by soldering stainless steel
elements directly to a connector
placed inside a precision-drilled
one-inch PVC cap. This design re-
sults in a simple, rugged, weather-
proof antenna at a reasonable
price. The antennas are shipped
fully assembled with instructions
and a six-inch PVC mounting
mast. All the user has to do is con-
nect the coax and mount the an-
tenna.

The MAX146, MAX220 and
MAX440 are priced at $29.95
each, with free shipping and han-
dling and a money-back, ""‘no time
limit” guarantee. Optional Type N

connectors or 38-inch mounting
masts are available for $5.00
each. Contact Cellular Security
Group, 4 Gerring Road, Glouces-
ter MA 01930. (508) 281-8892. Or
circle Reader Service No. 203.

MICROCRAFT

Microcraft Corporation has in-
troduced CODE SCANNER, a
new advanced two-line 32-char-
acter multimode decoder that
copies Morse, Baudot and ASCI|
codes from your radio. CODE
SCANNER features a built-in
code practice oscillator for hand
key with readout to the display, a
built-in speaker, advanced analog
and digital filtering with AGC, and
a special practice mode for learn-
ing the Morse characters. The
CODE SCANNER is compact
(372" x 53"). It operates from 12
VDC or 120 VAC with the adapter
provided. Hook-up to a radio
speaker or headphone jack is
easy.

The price for CODE SCANNER

Model CSCAN is priced at $189
plus $5 S & H. Contact Microcraft

Corporation, P.O. Box 513,
Thiensville WI 53092, (414) 241~
8144.0r circle Reader Service
No. 206.
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contact east

To Order, Call (508) 682-2000

products, soldering
supplies and stations,
test equipment, preci-
sion hand tools, plus
Contact East's exclu-

Qr FAX (500} 688-TE2S

Hiipping

. CONTACT EAST

The new 1990 General Catalog
from Contact East is a complete
sourcebook of products for test-
ing, repairing and assembling
electronic equipment. This 148-
page book contains products for
engineers, managers and techni-

cians and introduces many new
oscilloscopes, stalic protection

sive line of tool kits. It
also features expanded
lines of voice/datacom-
munication test instru-
ments, wire and cable
aids, electronic adhe-
sives, magnifiers, and
inspection equipment.
The catalog describes
all products in detail
and includes specifica-
tions, full color photos
and prices. Purchases
come with an ironclad
guarantee. Contact
East's "'Same Day
Shipment’" policy en-
sures fast delivery; orders re-
ceived by 4 p.m. are shipped by 5
p.m.

There is no charge for this cata-
log. For more information call
(508) 682-2000 or write to Contact
East, 335 Willow St., No. Andover

MA 01845. Or circle Reader Ser-
vice No. 205.

Condensed design data
on

NR2HF Conductive Rubber
EMI shielding PAINT
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MICRO-CIRCUITS CO.

Micro-Circuits Co., Inc. is offer-
ing, at no charge, a new electronic
shielding design kit for consul-

tants, business owners and home
owners. The NR 02a design kit
shows how to use low cost NR2HF
rubber paint shielding to prevent
the rising tide of electrical interfer-
ence from causing unreliable per-
formance by computer, medical,
security, recording and communi-
cations equipment. Unlike con-
ventional electronic shielding
which is far too costly and waste-
ful of space for most businesses
and homes, the NR2HF rubber
paint shielding is easy to apply. It
has been widely used in industry
for more than five years and in the
space program for two years,

To reguest the NR 02a kit con-
tact Micro-Circuits Co., Inc.,
10800 Maudlin Road, New Buffalo
Ml 49117. FAX (616) 469-2742,
Or circle Reader Service No. 208.

ELECTRON PROCESSING

Electron Processing, Inc. has
announced a new filter that elimi-
nates interference to shortwave
reception caused by strong VHF/
UHF signals. The LPF-1 effective-
ly reduces signals from TV, FM
and two-way radio stations from
the antenna line of any shortwave
receiver, It is designed to connect
in the antenna lead between your
antenna and receiver, and filter
out signals on all frequencies
above 50 MHz. Signals in the FM
broadcast band are reduced at
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least 100 times in strength, yet
signals below 30 MHz are virtually
unaffected. This filter uses a two-
stage low-pass filter network
which requires no power to oper-
ate. The unit is housed in a com-
pact 2" x 2" x 1" rugged metal
enclosure with BNC female con-
nectors provided for easy connec-
tion in your antenna system.

The LPF-1 is priced at $19.95.
Contact Electron Processing,
Inc., P.O. Box 68, Cedar M|
49621. (616) 228-7020. Or circle
Reader Service No. 209.

BAYLIN
PUBLICATIONS

Baylin Publications has an-
nounced the release of the third
international edition of Ku-Band
Satellite TV—Theory, Installa-
tion and Repair by Frank Baylin
and Brent Gale, with technical
contributions by John McCor-
mac. This comprehensive
source of information and expla-
nations covering all aspects of
worldwide Ku-band satellite
television systems has been ex-

tensively revised and expanded
in scope. The 40 pages of new

information covers European

DBS satellite TV, flat plate an-
tennas, LNB and satellite receiv-
er electronic design, worldwide
scrambling technologies, link
analysis, fixed antenna installa-
tions, interfacing receivers and
decoders, and instructions for
aligning a polar mount without a
compass.

.Hgmt'

SATEI.LITE TV'S

"Theory, Installation and Repair

Ird Edition

This 82" x 11" 432-page
manual contains over 400 up-to-
date photographs and illustra-
tions. It is available from Baylin
FPublications, 1905 Mariposa,
Boulder CO 80302 for $29.95
plus §2 S & H. For more informa-
tion circle Reader Service num-
pber 207.

MOTOROLA INC.

Motorola Inc.'s Radius Division
has introduced the RNet 150 and
450 series of telemetry radios op-
erational on the UHF and VHF fre-
quency bands (403-430 MHz,
450-470 MHz and 136-174 MHz).
These models are available on
two-channel operation. They
measure 3.3" (L) x 1.52" (W) x
2.70" (H) and weigh just 10.2
ounces. Other key features in-

clude low current drain, voice and
data transmission capability, and
variable power levels.

For prices and information con-
tact Motorola Inc., Communica-
tions Sector, Public Relations De-
partment, 1301 E. Algonguin Rd.,
Schaumburg IL 60196. (800) 624~
8999, ext. 5992. Or circle Reader
Service No. 210.
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— A Great Idea!

We packaged the ARRL Handbook's
ground plane in a rugged, wealher-prool,
integraled mounting system. Using

= stainkess sleel, silver solder and quality
)’ﬂﬂﬁ USA components, we crealed the high
y :—&r performance MAX System.

Only $29.95 Free shipping{conl USA]
Fully assembled.

Money back guarantee.

Specity MAX 146,
MAX220, or MAX440

MAX System™

GROUND PLANE ANTENNAS
CK- h.l"ICFhf‘IC.‘rVISA Accepted ( MA add 5% sales tax)

Send payment to. Cellular Security Group,
4 Gerring Rd., Gloucester, MA 01930
Or charge by phone: (508) 281-8892
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feedline, Quick Lauach system, ro 1|||I,ff_rtt “:; 1 1:9"
proof dacron support braid, 40 page .h; ”]
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Acno Dn:*cﬂ:'lr"— stalls 1 munutes. _“], fﬂ 5399
Be rulh for Fmtrgfnn or Fun. 21

F-'.Ilid YOUEF OwWn h“'-"'.'.l'l :i.;-_'_u'.:h. ﬂr;:-_-r - 1“.".-! I';l *‘ '-. "| &
TechiNote #1218, 5695 ppd USA n‘.:}rdw Hotline:
Box 50062, Provo, UT 584605 800-926-7373
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9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

COMMUNICATIONS

280 T|ﬂanv Avenue Miilias Mo Soaks Jivast ... avasiior radis doalbe !
PH. (716) 664-6345
Jamestown, New York 14701 (800) 752—8813 for orders only

OSCAR MODE-J FILTERS

PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

MMt jf psf | [70cm| [70cm
2M TKA'I 200-7 4 —a} —

432 PreAmp Rx
MMF200-7 $55.00 PSf432 $95.00
(usually sufficient) (for extra protection)
|.L. @ 145 MHz 0.5dB l.L. @ 435 MHz 0.1dB
Loss @ 435 MHz 40 dB min Loss @ 145 MHz 70dB typ
Send 75¢ (3 stamps) for detailled specs on all VHF & UHF products. Shipping FOB Concord, MA
. PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
SPECTRUM INTERNATIONAL INC. (508) 26 263 2145
ﬂ P.0.Box 10845, Concord, MA 01742, USA (7l iﬁi
|
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SMALLEST Full
Duplex Interconnect

Available

Only 575 W x 1.5 H x 775 D

The FDI-2200 is a miCroprocessor o Tlser ngram.mahle CW-ID
controlled basic interconnect, designed for  Hook-Flash

applications which do not require multiple * Turn-A-Round Beeps

ANIs or air-time billing features. The

e One to Eight Digit Codes
e Auxiliary Relay

FDI-2200 can operate either full or half e Toll Restrict
duplex. Our Quick Start Set-up procedure * Toll Restrict Defeat Code
gets the FDI-2200 up and running, without * Tone or Pulse Dialing

e Call Limit Timer

complicated programming. e Mobile Activity Timer

AW/ /== INTERCONNECT

e Ring-Out (Reverse Patch)

Phone (407) 332-0533 ® Toll Free 800-633-3750
1215 N. CR 427 * Suite 105 * Longwood, Florida 32750

SPECIALISTS INC. i FAX NO. (407) 332-4912
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Latest in Digital Hamming

Brian Lioyd WB6RQN
124 Churchill Avenue
Palo Alto CA 94301
WB6RON K3MC

About the Mail

| have been getting quite a bit of
mail these days. | want to thank all
who have written. | try to answer your
letters, especially those that come
with self-addressed, stamped en-
velopes. However, | do have a bad
habit; | tend to let the letters stack up
until the stack threatens to engulf
the top of my desk/workbench, so
forgive me if you do not get a re-
sponse for a month or so.

You may notice that | have includ-
ed my BBS address and my Internet
address along with my US Postal
Service address. | encourage you to
use electronic mail to reach me. |
tend to respond to my electronic mail
the moment that | receive it so you
are likely to get an answer very
quickly. For those of you who use
CompuServe, | am sorry to say | no
longer use CompuServe. It simply
costs too much, and since Compu-
Serve now offers electronic mail ser-
vice to the Internet, you can reach
me that way.

Responses to the April Column

Back in April | wrote on the rather
slothful state of affairs in US ama-
teur packet radio. | have received a
number of communications regard-
ing that column. Surprisingly, they
have been overwhelmingly positive.
| did get one somewhat negative let-
ter from Joe G3ZCZ (G3ZCZ @
N4QQ).

Joe wriles: ''Brian, about your
packel editorial, stop moaning and
make some constructive sugges-
tions. There are 3 main problem ar-
eas: 1) The lack of applications, al-
though people are beginning to
bring up new servers; 2) the present
system's inertia—you can’'t do
something new because the system
doesn’t support it: and 3) the user
interface. People who don't know
the difference between ‘converse’
and ‘command’ are given a choice of
100 different commands [in their
TNCs]. It scares them off.””

| tend to disagree with Joe that |
am moaning and not making con-
structive suggestions. | have been
making constructive suggestions for
quite some time now; in fact, for the
better part of a decade. | write this
column, | write articles, | talk at radio
club meetings, | help other hams
construct their stations, and | help
build and maintain the packet radio
facilities where | live. | tend to con-
sider mysell as a doer rather than a
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casual bystander. | helped construct
and maintain the first relatively large
TCP/IP-based packet radio network
in the Washington, DC, area. All-in-
all, | think that | have more than paid
my dues to the packet radio com-
munity.

Joe's other points are well taken.
His first point, lack of applications, is
significant. How many times have
you demonstrated packet radio only
to be asked, ‘‘But what is it good
for?"" Did you find yourself with no
good answer? | know that | certainly
have on occasion. | do like to point
out packet radio’s usefulness for the
National Traffic System, the DX
packet cluster, and moving health
and welfare information during
times of crisis. The BBS has made
unattended electronic mail possible
for thousands of hams. How many of
you have scheduled HF QSOs via
packet radio? It even works for many
DX stations.

All this is well and good, but you
may note that it doesn’t include any
real-time applications. Packe! radio
today lends to be rather like the tor-
toise from the old fable; slow and
steady wins the race. To make new
real-time applications like digital
voice, digital video, and computer
file servers possible we are going to
need much faster radios and
modems. In the meantime, what
ideas do you have for new applica-
tions? Send them along and | will
publish them.

Joe's second pointis also very sig-
nificant. There tends to be a good
deal of inertia when it comes to new
ideas. There have been hams who
have tried to accuse me of trying to
ruin packet radio for '‘legitimate
users’’ by running TCP/IP. Gee, if
people like that would spend half as
much time and effort working to im-
prove packet radio as they do com-
plaining, we would have a much bet-
ter packet radio network (HI).

Personally, | think that most of the
inertia centers on education. Hams
traditionally have striven to learn
and master new technologies. If you
have knowledge, perhaps you could
go out and talk about some aspect of
packet radio that interests you. Per-
haps you could even put together a
small group interested in experi-
menting with some new technology
or application for packet radio.

Joe's last point disturbs me. He
implies that the command set in the
TNC is difficult to learn and that
packet radio should somehow be
made simpler. Well, there is definite-
ly a place in this world for newer and
better software for packet radio op-
eration. On the other hand, | think

that most hams can handle learning
how their TNC works.

| am afraid for amateur radio when
| hear people talking about how diffi-
cult amateur radio is, and how we
must make it simpler so more people
can enjoy it. Hogwash! Amateur ra-
dio is a technical hobby. Amateur ra-
dio is where people who are interest-
ed in radio technology go to engage
in their interest. You have to learn
new things to be a part of amateur
radio. If you are willing to learn, there
are MANY hams out there willing to
teach. It will probably cost you no
more than the costof gastogettoa
club meeting or perhaps lunch when
they come over to your house to help
you set up your station. After that
you can share your newly acquired
knowledge by helping someone else
learn something new.

| want to thank Joe for his well
thought out letter. He also included a
program for the PC which | haven't
had a chance totry yet. When | do, I'll
let you know how it turns out.

The TAPR PacketRADIO

At Dayton in 1989 TAPR showed
off their proposed PacketRADIO.
PacketRADIO is going to be a kit that
combines both the TNC and a 2m
transceiver in one package. The
nice thing about the PacketRADIO is
that it will orovide both 1200 and
9600 baud capability. The Packet-
RADIO will be a kit along the lines of
the original TAPR TNC.

TAPR has had quite a time getting
the PacketRADIO done and into the
hands of amateurs. At Dayton last
year | signed up to be a beta tester,
This means that if they choose to use
me | will receive one of the early kits,
which | am obliged to construct and
use so that | can provide feedback to
TAPR. With feedback, they can pos-
sibly improve the production ver-
sion. The TAPR PacketRADIO is a
significant step toward better and
faster packet radio.

| will keep you posted on the
PacketRADIO saga. If you want
more information on PacketRADIO,
or if you want to join TAPR, write to:
Tucson Amateur Packet Radio, PO
Box 12925, Tucson AZ 85732, or call
(602) 323-1710. | am sure that they
would be glad to hear from you.

The Hint Department

The other day | put up a new an-
tenna, so | was checking to see what
| could hear. | noticed a ham spend-
ing quite some time perusing the lo-
cal BBS. While he was doing that, a
number of other stations attempted
to connect but couldn't because the
BBS was busy. This prompted me to
share my technique for getting on
and off the BBS in as little time as
possible.

The process that | use involves do-
ing most of the work off-line, e.g.,
while | am not connected to the BBS.

First | turn on a capture file in my
terminal program. This causes ev-
erything that comes in from the TNC
to be stored in a disk file on my PC.
Next | connect to the BBS and give
the RM (read mine) command to get
all my mail. | then use the L (list)
command so that | can see all the
bulletins that have come in since the
last time | connected to the BBS. As
soon as the BBS has transmitted my
mail and the list of messages/bul-
letins, | disconnect from the BBS so
that others can use it.

Now | take all the time | want
to read my mail, and | prepare
answers in another file complete
with all the commands to enter
and send the mail. If | got a letter
from WBABC @ WB6EXYZ and from
KA3ZZ @ KA9Q | would enter some-
thing like the following into my send
file:

sp wbabc @ wbbxyz

new software

Thanks for your note. | will include
your suggested feature in the new
software.

73 de Brian, WB6RQN @ K3MC

lex

sp ka3dzz @ ka9q

meeting

Thanks for reminding me of the
meeting. | will see you there.

73 de Brian, WB6RQN @ K3MC

fex

b

Now | connect to the BBS again
and use the file transmission feature
of my terminal program to upload my
send file to the BBS. You will note
that the file contains all of the com-
mands to send the mail (the 'sp’ or
‘'send private’ commands) and to
disconnect from the BBS again (the
‘b’ or 'bye’ command). This ensures
that | will be connected to the BBS
for the shortest time possible.

To read the bulletins, | use a simi-
lar technique. Let us assume that |
want to read messages (bulletins)
1924, 1927, and 1939. | prepare a
send file containing the commands
to read the desired messages like
this:

r 1924
r 1927
r1839

Then | connect to the BBS, trans-
mit the read commands, and open a
capture file to store the bulletins.

Note that the ‘b’ (bye) command is
not included here. If you include it,
you will lose part of the last mes-
sage—the BBS closes the connec-
tion as soon as it receives the ‘b’
command. It doesn’t wait until all of
the message has been transmitted,

Try this technique out for yourself.
You will find that you end up spend-
ing less time connected to the BBS.
If everyone does this, the BBSs can
support more users, |l




AUTOMATIC

CW IDENTIFIER

ONLY $59.95

wired and tested
programed with your call
Double sided plated thru PCB
1 year limited warranty

ORDER TOLL FREE

1-800-292-6611
FAX 1-800-522-1542

VISA—MC—AMEX—COD
Desert Electronics ElPaso TX
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Model WLAS4M

5-2000 MHZ PREAMPLIFIER

For analyzers, scopes, radio/TV, ICOM
R-7000, scanners, etc. Gain 20dB,
Noise Fig. 4 dB, Pout (1dB) 8dBm,
12-15VDC. Usable 2-2100MHz, with
input protection, in cast aluminum
case. Pull signals from nulse. Only $139
+ 34, =

WILAM TECHNOLOGY

P.O. Box 5174, MASSENA, N.Y. 13662
(315) 769-8334 _
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MAECOM

WTDHATIC ANMTENNA MATCHER

The ultimate advanced technology -

when you need it most

P.O. Box 502
Ft. Lauderdale, Fl. 33302
(305) 523-6389

THE BOTTOMM LisE:

Call Sonny

i I WA
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2 METER BANDPASS

F-192 BANDPASS FILTER
"converted’’ to cover 140-
180 MHz range. Twin
cavities are gold-plated with
tune knobs, dials, and "N
connections. 7x2.5x9.5,
B8 Ibs. sh. #CONV-F182,
used .. 882, H
F—1ITJ'I.I FILTEH hkuahwe

but 205-226 MHz

VACUUM RELAY, Jennings RE-68 or equal. SPDT 26
VDC 120 ohm coil; 25 KV peak, 25 amps AC-DC. 2.3"

dia mount flange; o/a 3.3"'Hx3"' dia, 2 Ibs.
1 — . ]

1000 pf 5 KV ““DOORKNOB" CAPACITORS, Centralab

858 or equal. Used..............covveenineann. . 58.00 82,
OO PEB RY ....cociviiiniimmanirasoivasnnsnnns 00 BB,

Prices F.0.B. Lima, 0. - VISA, MASTERCARD Accepled.
Allow for Shipping - Write for latest Catalog Supplement
Address Depl. 73 - Phone 419/227-6573

FAIR RADIO SALES
1016 E. EUREKA - Box 1105 - LIMA, OHIO - 45802
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Radio Direction Finder

The SuﬁérDF

The ideal RDF! Inexpensive kits and assembled
units for use On=-Foot, Mobile, or Base 100 to
550 MHz with 2 antennas Find stuck
transmitters, stolen radios, Interference
sources Non-ambiguous NO overload
Use with UNMODIFIED HT, SCANNER, or
TRANSCEIVER No attenuator or "S° meter
needed DF signals below the noise DF
short signais Multipath errors cancel while
mobile-in-motion Uised by FCC, State Dept,
US Army, State of Calif., Los Angeles County
Easy maintenance Complete Documentation
For getatls send long SASE to

BMG Engineering, Dept 7, 9935 Garibaldl,
Temple City, Calif, 91780, USA

H U G E NEW 1990
CATALOG
» Big 88 page 8'2 x 11" Format

® Communications Receivers
® Portable Receivers

® Scanners

® Amateur HF Transceivers

® VHF-UHF Transceivers

® HIs and Mobiles

® Amateur and SWL Antennas
® Accessories and Parts

® RTTY and FAX Equipment
® Books and Manuals

el Universal Radio

Al 1280 Aida Drive Dept. 73
Sl Reynoldsburg, OH 43068

(@)
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LIDER MUNDIAL EN RADIOCOMUNICACION

Warld leader in Radio Communication Equipment
HF VHF UNF
DISTRIBUIDORES AUTORIZADOS DE:

Authorized Distributors
Yaesu Astron Hustler Signals Larsen ConnectSyslems Cushcralt

INDUSTRIAL, COMMERCIAL. PRIVADO, RADIOAFICION

Private Ham Radio

GARANITA DE FABRICA!
Manufacturers Warranty

in Tewas I Mo

TRAXIT, INC. TRAXIT COMUNICACIONES

Ay ded Bosous B144-4
Col, Bugambiias, Puabla Pus. Mexco
Tes (27 445183459180 455201

TUT We=l Pecon Bhd
Nicifen Texzs FES01
Tets (512168265559 £82-1658

Fax {512} 6621658 Far (22 445681
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Digital Signal
Processing

L.L. Grace introduces our latest
product, the DSP-12 Multi-Mode
Communications Controller.The
DSP-12 is a user-programmable,
Digital Signal Processing (DSP)
based communications controller

Why DSP?

Digital Signal Processing offers

* ldeal modem filters

* Superb signal recovery abilities

* Flexibility: one hardware platform
does all modems

* New modems can be added without
hardware changes

* Wide dynamic range

* Excellent weak-signal performarice

* Room to grow into the future

DSP-12 Features Include . . .

* Over 40 modems are available in
the basic unit, including Packet,
RTTY, Morse, WEFAX, FSK, and PSK
modems for high-speed packet and
satellite work! Speeds range up to
9600 bps! 56001 DSPI

* Multi-tasking operating system built
in!

* PC-compatible (V40) architecture
supports all BIOS & DOS calls and
allows development using normal PC
development tools!

* V40 Operating System and terminal
program software source code is
public domain & readily available!

* RAM expandable to 1 megabyte!

« EPROM expandable to 384 kilobytes!

* Three analog radio connectors. RX &
TX can be split in any combination.
Tuning outputs available on each
connector!

* Both DSP and terminal programs can
be down-line-loaded from bulletin
boards. You can participate in new
development as it occurs!

* Upgradable to a dual-port unit! |

* Free software upgrades! '

* Low cost unit!

Call or write for
our free 4-page brochure on
Digital Signal Processing
and the DSP-12,.

Commercial inquiries are welcomed!
We offer rapid prototyping of custom
commercial, military, and government
applications including secure communi-
cations systems.

L.L. Grace Communications Products, Inc.
41 Acadia Drive
Voorhees, NJ 08043 USA

(609) 751-1018
5,90

LL. Grace also produces the Kansas |
City Tracker satellite tracking system. |
Call or write for info!
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PECIAL EVENTS

Ham Doings Around the World

JUN 30-JUL 1

WESTON WV The West Virginia State Conven-
tion, sponsored by the West Virginia State AR
Council, will be held at the Jackson's Mill State
4-H Camp near Weston. Doors open Friday for
dealer set-up from 5:30 PM-11 PM and open to
the public at 9 AM Saturday and Sunday. Admis-
sion is $5. Flea market tables free. Ticket re-
quired. Equipment auction Saturday evening. VE
exams B8 AM Saturday. Pre-registration required.
Deadline June 23. Contact Bob Roebinson KUSC,
304-366-0132. Camping available. Talk-in:
144.79/145.39. For advance tickets contact Sue
Goodwin NBJINL, 103 Cleveland Ave., Nitra WV
25143. For info, contact Chuck McClain KaUQY,
304-366-5401.

JUL 1

WILKES-BARRE PA The Murgas ARC will hold
its annual Ham/Computerfast at the ICE-A-RAMA
Coal S1. Sports Complex. Set-up 6 AM. General
admission 8 AM. Advance tickets £3, 34 at open-
ing. XYLs and children under 16 free. Tailgating
$3. Free parking. Indoor tables $10. Reserved
space will be held until 0830 unless paid for in
advance. Bring your own extension cord. Talk-in:
53.81, 53.61, 146.52, 146.61, 444.825, 10 GHz.
To register for FCC exams write: Joe Caffrey
W3DZH, 79 Kellers Lane, Plymouth PA 18657,
For info contact KISAE-KB3GB, Rd. 1 Box 214,
Pittston PA 18643, 717-388-6863.

JUL 4

HARRISBURG PA The Harrisburg RAC will
sponsor their July 4th Firecracker Hamfest at the
Bressler Picnic Grounds. Set-up for vendors and
tailgating at & AM, Opening at 8 AM, Admission
$3, tailgating $3. Tickets in pavillion $10 in ad-
vance or $12 at the site. Talk-in: 147.30/.90 or
52152 simplex. Contact Dave Dormer KCIMG,
7 17-839—4957 for reservations

JUL 7

WEST DES MOINES IA The Des Moines Radio
Amateur Assoc, will hold its 1990 Hamfest at the
sacred Hearl School, Contact Harold Ober
N@HZK, 515-289-1330, or write Hamfest 90, Des
Maines Radio Amateur Assoc., PO Box 88. Des
Maines [A 50301,

BURLINGTON ONTARIO The Ontario Hamfast
"90 will be presented by the Burlington ARC at the
Milton Fairgrounds starting at 9 AM. Set-up at 8
AM. Commercial vendors please use the North
gate. Free flea market space. General admission:
Adulls 35, spouse $3, children under 12 years
free; please use the south gate. Contact Rick
Jones VE3IWRJ, 639-0724 or Ted Barrette
VE3TED, 639-5878.

CQAK CREEKWI The South Milwaukee ARC Inc.
will sponsar Swapfest '90 at American Legion
Post #434 from 7 AM-2 PM. Free avernight camp-
ing. Admission $4. Talk-in; 146.580 MHz FM sim-
plex and most local repeater frequencies. Map
and details from The South Milwaukee ARC, PO
Box 102, South Milwaukee Wi 53172-0102.

JUL 7-8

INDIANAPOLIS IN The Indianapolis Hamfest
and Central Division AABL Convention will be
hald at the Marion County Fairgrounds. Advance
tickets $6 with SASE. $8 at gate. Mail request for
advance tickels lo Indranapolis Hamfast, PO Box
117786, Indianapolis IN 46201 . Free camping and
hook-ups supplied on a first-come basis. Gates
open at 68 AM each day. Commercial and inside
flea market booths; plenty of outside flea market
sSpace.

DOWNERS GROVE IL The DuPage ARC is
sponsoring the eighth annual Hamfest and Com-
puter Mart at the American Legion Post #80, be-
ginning at 8 AM. Dealers indoors, flea market and
tailgating outside. Free parking. VEC exams.
General admission $2 in advance, $3 at the gate.
Talk-in:146.52 — 6800, For tickels and table reser-
vations, SASE to Hamfest Chairman, DuPage
ARC, Edwin Weainstein WDSAYR, 7511 Walnut
Ave., Woodridge IL 60517 . For info call Ed, 708-
985-0527 avenings.

PITTSBURGH PA The North Hills ARC will hokd
its Sth Annual Hamfest at the Northland Public
Library from 8 AM-4 PM. Free admission. Free
dealer tailgating space. Free parking. Handicap
facilities. VEC testing at B AM. For VEC info send
SASE to John Rosenwald NM3P, 400 Stevens
Dr., Fittsburgh PA 15237. 412-931-2851. Please
pre-register. Send SASE for Hamfest info to Bob
Ferrey, Jr., N3DOK, 9821 Prasidential Dr., Allison
Park PA 15101. 412-367-2393.

JUL 13-15

NORTH DAKOTA-MANITOBA North Dakaota
and Manitoba's biggest Hamfest will be held at the
Peace Garden on the USA/Canadian border a few
milas North of Dunseth ND, and a few milas south
of Boissevain Manitoba. Reqgistration will start Fri-
day afternoon. Breakfast for all on Sunday morn-
ing. Qutdoor flea market. Contact John A. Swanke
KABSLI, Box 304, Lakota ND 58344 .

EAU CLAIRE W! The Eau Claire ARC will hold

its annual Hamfest at the 4-H buildings behind
Highland Mall from B AM-2 PM. Free parking.
Tables $3, dealers $5. Admission $3. Packet
meeting at 10:30. Exams from 9 AM-1 PM, all
walk-ins, Talk-in on the Eau Clair 31/91 repeater.
For table reservations contact Liz Searing
NIEQR, 1128 McKinley Rd., Eau Claire Wi 54703.
715-834-1303.

JUL 15

WASHINGTON MO The Zero Beaters ARC will
hold its annual Hamfest at the Bernie H. Hillerman
Park Washington Fairgrounds. Flea market park-
ing 2 a space. Free admission. Walk-in VE ex-
ams begin at 10 AM. Talk-in: 147.24 repeater.
Contact Dane Brockmiller, Rt. 2 Box 623, Union
MO 683084, 314-583-2323.

LAKEWOOD CO The Denver Radio Club is
halding its annual Hamfest and the ARRL Colora-
do State Convention at the Jetferson County Fair-
grounds. Talk-in: 147.33/.93 and 146.52. Contact
Keith NOLSL at 303-680-0862 or 303-730-4001
or John KA3RDZ at 303-340-8698 or (340)-980-
2957

AUGUSTA NJ The Sussex County ARC will
Sponsor “"SCARC 90" at the Sussex County Fair-
grounds beginning at B AM. Registration, $4
(X¥Ls and harmonics free). Indoor tables $7. Tail-
gate space $5. Free parking. For further info con-
tact Don Stickle K20X, 185 Weldon Rd., Lake
Hopatchong NJ 07848, 201-663-0677.

JUL 20

VERONA NY The Madison-Oneida ARC is hold-
ing VE exams at the Madison-Oneida BOCES be-
ginning at 7 PM. Novice through Extra. Techni-
cian through Extra class tests cost $4.95. Talk-in:
145.37. Contact Leonard Popyack WF2V. 315-
853-8374. WF2V can also be reached on 145.79,
145.37, WF2V @ WAZ2TVE, or POPY-
ACK# TOPS20. RADC . AF MIL .

JUL 21

KNOXVILLE TN The RACK Volunteer Examin-
ar Team is holding VEC exams at the Pellissippi
State Technical Community College, Blidg. B,
Room 129, beginning at 10 AM. To pre-register,
send SASE and check for $4.95 to WCARS/VEC,
Ray Adams N4BAQ, 4325 Felty Dr., Knoxville TN
37918,

JUL 22

VANWERT OH The VanWert ARC Inc. will hold
its 3rd annual Hamfest/Computer Show at the Van
Wert County Fair Grounds. Free parking. Tables
ara 36 each (8" x 30"). Bring your own extension
cords, Outside sales are as follows: One $4 parmit
entitles you to one vehicle and 10’ frontage. Bring
your own tables. Please contact Bob Barnes
WDBLPY, 419-238B-1877 or Jack Snyder
WDBEMLV, 419-495-2200.

JUL 26-29

WICHITA KS The Central States VHF Society
will hoid its annual convention at the Marriott Ho-
tel. Room reservations should be made directly
with the hotel. For info contact Lonnie Roberts
WDQL, 628 Elaine, Clearwaler KS 87026. 316-
584-6465.

JUL 28

GOWANDA NY The Tri-county ARS is holding
its 2nd Annual Hamfest at the Gowanda American
Legion Post #409, beginning at 7 PM. Admission
34 per person. Talk-in: 145.39 K2XZ repeater.
Contact Andy, 716-532-2250.

JUL 29

TIMONIUMMD The BRATS Maryland Hamfest/
Computer Fest will be held at the Maryland State
Fairgrounds. Kids under 12 free. B' tables with
power access are $40 each or 4 for $150 in the
Main Exhibit Hall. Tables in the Home Arts Build-
ing (no power) are $20 each or B for $150. Dealer
set-up begins Saturday at 2 PM, Sunday at 6 AM.
There is no set opening hour. Tailgating is $5 per
vehicle space, for sale only on the day of the Ham-
fest. No advance reservations for tailgating. Free
VE exams begin at 10 AM. Pre-registration re-
quired. Talk-in:147.03/+ , 443.4/+ , 224 .96/—_ For
info and reservations write BRATS, PO Box 59185,
Baltimore MD 21208. 301-583-9147 .
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Listings are free of charge as space permits. Please send us your
Special Event two months in advance of the issue you want it to
appear in. For example, if you want it to appear in the June issue, we
should receive it by March 31. Provide a clear, concise summary of
the essential details about your Special Event.

PEOTONE IL The Hamtesters Radio Club will
host its 56th Annual Hamfast al the Will County
Fairgrounds from 6 AM-3 PM. Donation $4 ad-
vance, $5 at the gate. Children under 12 years
free. Set-up is Saturday from 6 PM-12 midnight.
Opening is at 6 AM Sunday. For advance tickets
send SASE & check to: Don Burch N8DWI, 8438
S. Kolin Ave., Chicago IL 60652, 312-582-9776.
Reservations close July 15th. Talk-in: 146.16/.76
CFMC repeater.

AUG 3-5

JACKSON HOLE WY The Eagle Rock ARC will
sponsar the WIMU '90 Hamfest at the Virginian
Lodge. Advance tickets $10, $12 at the door, Talk-
in: 146.31/.91. Send registration to: WIMU '90, PO
Box 2415, Idaho Falis ID 83403-2415. Make
checks payable to WIMU "80. For info contact
Doug Smith WAZPYO 208-529-5121 days, 208-
529-1504 evenings. For reservations at Virginian
Lodge 800-262-4999; mention the Hamfest.

SPECIAL EVENT STATIONS

JUM 30

ALFRED NY Special Event Station W2RUI will
be operated from the Artist Blacksmith's Assoc. of
North America 1990 International Conference
from 1400Z-2200Z. Frequencies: SSB 7.275,
14.275, 21.375 and 28.375. For certificate send
QSL and large SASE to: KAZLCR, 6562 Royal
Parkway South, Lockport NY 14094,

JUL 1

KOKOMO IN Special Event Station NIIPA will
be operated from the Haynes-Apperson Automo-
bile Festival between 1300-2100 UTC in celebra-
tion of the testing of the first commercially suc-
cessful automobile by Elwood Haynes on July 4,
1894. Frequency: 28.450 MHz + ORM. Send a
SASE with card and QS0 number to: Wildcat
ARS, 1745 8. Indiana Ave., Kokomo IN 465902,

JUL 7-8

KALAMAZOO Ml The Kalamazoo ARC and the
Southwest Michigan AR Team will operate Spe-
cial Event Station WBVY from 13002-2200Z at the
High On Kalamazoo Airshow to demonstrate ama-
teur radio to the public. Frequencies: 10mand 2m.
For a certificate, send QSL and SASE to WBVY,
c/odack Price KABAQCB, 1511 Center 5t., Kalama-
zoo MI 49001-1859,

JUL B-14

CATALINA ISLAND CA Special Event Station
WABOPZ will be operated from the Emeraid Bay
Boy Scout Camp fram 1500-0700 UCT daily, to
commemorate the Boy Scouls’ use of Emerald
Bay since 1925. Frequencies: 28.45, 14.30 and
the General portion of the 15m and 40m phone
bands. CW operation will be around 7125 kHz and
21150 kHz. Contacts send a QSL card and a 9x12
SASE to Marshall Jacobson, 168441 Gilmore St.,
Van Nuys CA 91406, for a certificate.

JUL 13-14

US/CANADIAN BORDER Special Event Sta-
tion VE4IHF will be operating from the Internation-
al Peace Garden from 9 AM-& PM CST. Fraguen-
cies: BOm 3.841, 40m 7.255, 20m 14.255, 15m
21365, 10m 28.355. We will be using the higher
frequencies if they are open. For a Peace Garden
certificate, send 2 IRC and an SASE to Dave Sny-
dal VE4XN, 25 Queens Crascent, Brandon, Mani-
toba Canada R7B 1G1.

JUL 14

BELLE PLAINE MN The Soutwest Metro ARTS
will operate WBORMK from 1500Z-21002Z in
celebration of B-B-Q days. Frequencies: 7.245,
14,245, 2B.345. Send QSL and SASE to:
WAPCXW, Secretary of SMARTS, PO Box 144,
Chaska MN 55318.

JUL 14-15

ANAHEIM CA The Disneyland ARC will operate
Station N6MM from 1600Z-1400Z in calebration
of its 35th year as the world's premier theme park.
Frequencies {+ QRM): 20m 14.260, 15m 21.335,
10m 28.450, 2m 146.94 (Disneyland repealer).
For a special QSL card send Q5L card with QS0
number and one first class postage stamp for the
return card to Disneyiand ARC, PO Box 3232,
Anahaim CA 82803. For more info contact John
Thompson KBOHM, 714-520-2240.

JUL 21-22

PICO RIVERA CA The Northrop Radio Clubs at
Pico Rivera and Hawthorne, WEVPZ/6 and
WEVPZ, will operate 24 hours from 1100 PST 21
July-1100 PST 22 July, to celebrate the anniver-
sary of the first flight of the B-2 Advanced Technol-
ogy Bomber and the 51st year of Northrop's build-
ing airplanes. Frequencies: 25 kHz from the lower
band edges of the Novice and General bands (10,

15, 20, 40, and 80) and 1.920, For QSL send to
Northrop Radio Club WEVPZ/6, 8800 E. Washing-
fon Blvd,, Pico Rivera CA 80660, and Northrop
Radio WBVPZ, One Northrop Ave., Hawthorne CA
20250,

CASPERWY The Casper ARC will operate Sta-
tion WTVNJ from 15002-2300Z to commemorate
the Wyoming Centennial Celebration. Frequen-
cies: 14.300, 21.300, and 28.400 (+ QRM). For a
centennial QSL please send a SASE to: Casper
ARC, PO Box 2802, Casper WY B2602.

WESTOVER AFB MA The Mount Tom ARA will
operate WATKGR between 1300Z-2000Z, during
the Open House, to commemaorate the 50th An-
niversary of the base in Chicopee MA. Frequen-
cies: 28.425 MHz and local 2 meter packet. For
QSL card and certificate send a #10 SASE with
QSL card and contact # to WATKGR, PO Box 2,
Wastover AFE MA 01022-5000.

GILROY CA The Gabilan ARC will operate Sta-
tion KGGGF from 1600-2400 UTC to commemao-
rate the 12th Annual Gilroy Garlic Festival. Fre-
quencies: 14.260, 21.360, and 28.360. For a
certificate and QSL card send SASE to GARC, PO
Box 2178, Gilroy CA 95021-2178.

JUL 28

HOBBS NM The New Mexico Dist. Royal
Rangers will operate Station KD5RZ from 1300-—
0100 UTC. Frequencies: 3.870, 7.250, 14.250,
21.320 and 28.520/28.380. For certificate send
QSL and large SASE to: KD5RZ, c/fo 2214
Thomas, Hobbs NM 88240 .

JUL 28-29

AURORA CO The Colorado Six Meter Invita-
tional Net is sponsoring an Activity Day Contest
from 1400Z July 28-0300Z July 29, Make contacts
on 50MHz, exchanging callsign, first name, grid
square and 5.1.M. number (if any). S.I.N. members
count for 3 points, non members for 2 points. For
score, multiply number of grid worked by number
of points logged. First and second place winners
will receive certificates, All contest operators
sending in their scores will receive results of the
scoring. Send logs, including date and time of
Q50s along with SASE by Aug. 31 to: Clay
Schneider KABMKF, 1034 5 Ventura Way, Aurora
CO 80017

JUL 28-31

OSHKOSH WI The Fox Cities ARC will operate
Special Event Station W9ZL from the 38th Annual
International Experimental Aircraft Assoc. Fly-In
& Convention, primarily during daylight hours.
Freqguencies: General portions of the 10, 15, 20
and 40m bands in as many modes as possible. All
QSLs must include contact numbers. Special cer-
tificates will be issued for proper QSLs. Send Bx10
SASE to: Wavne Pennings WD3FLJ, 813 N. Ma-
son St., Appleton Wi 54914

.JLIL 30-AUG 3

CANTONOH The Canton ARC will operate Sta-
tion WBAL from 2200-0200 UTC July 30-August
3, and from 1700-2300 UTC on Aug 4-5, lo cele-
brate the Pro-Football Hall of Fame Greatest
Weekend. Frequencies: SSB 28.350, 21.350,
14.270, and 7.270; CW 28.150, 21.060, 14.060,
and 7.060. ATTY, packel, AMTOR, and 2 meter
FM operation also. SWLs welcome. Far an unfold-
ed cerificate, send your QSL and a 9x12 SASE
with 2 units of first class postage. For a Q5L or
folded certificate, send your QSL and a #10 (busi-
ness size) SASE to: Randy Phelps KD8JN, 1226
Delverne Ave. SW, Canton OH 44710-13086,

JUL 30-AUG 4

GRAND HAVEN MI In conjunction with the 1990
Coast Guard Festival, commemaorating the 200th
Annivarsary ot the Coast Guard, the North Ottawa
ARC will operate KEBDL from 15002-2300Z. Fre-
quencies: lower 25 kHz of 40m and 20m and ba-
twean 28,400 to 28.450. Contact any NOARC
member during the week and those contacts will
also be recognized. For certificate send QSL and
#10 SASE to: KEBDL, 1815 Hilicrest, Grand
Haven Ml 48417

AUG1-4

WILDWOOD NJ The U.S. Coast Guard Elec-
tronics Engineering Cenler, in cooperation with
the Cape May County ARC, will operate Station
K2CGD to celebrate the 200th anniversary of the
Coast Guard's founding, from 2000Z-2359Z on
Aug 1st-3rd and from 1200Z-2359Z on Aug. 4th.
Frequencies: Phone 28,375, 21.375, 14.300,
7.235 and 3.875; CW 21.175, 14.100, 7.110,
3.710. For a QSL and certificate send a 9x12
SASE and QSL to K2CGD, USCG EECEN, FO
Box 60, Wildwood NJ 08260.



1500 + WATT TRANSMATCHKIT OTHERKITS VISA/MasterCard
G3RUH, PSK Packet Modem............. $111.00
G3RUH, OSCAR 13 Telemetry Demod. .....$144.95
QRP 20, 5w, 20 meter Transceiver (HR 1/89).$124.95
QRP 15, 5w, 15 meter Transceiver. . ..$129.95
W1FB 160/80 Pre Amp (QST 8/88) . . 92295
K9CW Memory Contest Keyer ..-..9109.00
Yaesu FRG-9600, .1 to 60 MHz Converter. . . .$84 95
20m CW., 15w Transceiver (H.R. 6/87).......$159.95
50W 75M SSB SCVR. . 3179.95
3 Band QRP 12, 15, 1?M tDST u:r 391 . .$99.00
BASIC KIT T MATCH. ..$169.95 Micro 20 Hi-Performance RCVR .$59.45
BASIC KIT SPC. . ..5189.95 RX Noise Bridge. . ..$39.00
INDIVIDUAL ITEMS — Mﬂn‘f Other Kits A?altabfe
Faclory Wired
gﬂlagal‘lng:ﬁiﬁsghsun'Erns} g g?g% Complete Ameritron/Ten-Tec Line. . T o | N a
0-100 turns counter (B&W). .. . .. '$65.75 BAW PT-2500A Amp...... ..$1,695.00
turns counter, economy (Groth). ., g%ggg B&W VS 1500A Tuner, . .. .. 3415.00
205 pt 4500 v dual sect. . ... .. : ? ' We now stock Rohn towers, dials, lerminals, chassis, ceramic
25-245pt6000V. . .......nnnnnn, $44.00  gyandoffs, hardware, toroids, amp components, B&W coil
OPTIONS — stock, etc. Shipping Extra
enclosure :Flctured in Sept 86 CD} .$78.00 RADIOKIT » P.O. Box 973-C Catalog $1.00
4:1 balun kit -$22.50  pelham, NH 03076 « (603) 635-2235

THE NEXT GENERATION

OF 10 METER TRANCEIVERS IS HERE!

Features— 10 Memories—Cap/Mars Coverage
{Upon proof of authorzation)

Selectable TX Power—PA Function—Programmable
Hepeater Oftset and an Honest to Goodness CW Keying Jack
M.S R Price $449 00 AXM introductory Price $279.95 CASH

ASK FORIT BY NAME—THE RCI-2950 BY

AXM Incorporated
Serving the radio amateur who needs more
than an amateur radio.
11791 Loara Street, Suite B
Garden Grove, California 92640 -
Tel: (714) 638-8807 FAX: (714) 638-9556

CIRCLE 243 ON READER SERVICE CARD

CIRCLE 48 ON READER SERVICE CARD

SUPER CONE
$89.95

* ARRL Tested and Approved

e See 73 Review—April ‘89

» See Monitoring Times
Review—August ‘89

The Wideband PROCOMM
SUPERCONE 1948 Coventry Court
R oA e Thousand Oaks, CA 91362
UHF and Microwave bands (805) 497-2397

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

QSL’'S! =QSL’S!
Gus noads HELP (very bad health), Please send your QSL or
other printing neads to: WABPD's XYL Peggy & Gus' JIr. The
Printer w/25 yrs, experience. He is a professional printar, Dur
prices are "RIGHT,” please try us for high guality work & at
poad prices & fast service. 50¢ anvelaope of samples or $1.00
envelope of samples
Thank you all, de—Peggy & Gus, Jr

THE GUS BROWNINGS'
P.0. BOX 70, CORDOVA SC 29030

CIRCLE 58 ON READER SERVICE CARD

—_
THIS MONTH'S GOODIE FROM THE CANDY STORE

- iICOM

UNDER S980.00

AOSS NSTRIBUTING COMPANY
T8 5 Siate Sireel. Fresion, id 81763 - Telephone (208 §52-0830
Fours Tue-Fn. 96 — 37 Mondays. Clodead Sal. & Sun

&
CIRCLE 254 ON READER SERVICE CARD

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.

*Repeaters
eLinks
*sRemote Base
VHF,UHF

eReceivers
eTransmitters

eAntennas

ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS.

Manufacturers of Quality Communications Equipment

eStandard and
Computerized
Controllers
eStandard and
Computerized
Auto Patches
*Duplexers

Hi Pro E’
l ro EXPANDABLE REPEATER SYSTEM

* A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMPLETE RECEIVER, THAHSMIH’EH. COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAFABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19-INCH RACK MOUNTABLE CABINET
* THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY, IDENTIFIER, AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OPERATION, ETC,
* AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL

600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051

MAGGIORE ELECTRONIC LAB.

—— &2

FAX (215) 436-6268 Telex 4990741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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ABOVE AND BEYOND

VHF and Above Operation

C.L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake

San Diego California 82119

Switching Power Supplies

This year the Southwest Division
ARRL Convention Is being held in the
San Diego area on August 26, at the
Town and Country Convention Center
very near my home. The San Diego
Microwave Group will participate in the
assembly of a "VHF through Light"”
session organized by Kerry Banke
NE&IZW and Ed Munn WE6OYJ. Papers
and demonstrations on 144 MHz
through Laser, or blue light frequen-
cies, are being sought for the conven-
tion presentation.

Ed expects thal most attendees will
already be interested in VHF to mi-
crowave operations. However, be-
cause the audience will have diverse
interests, we don’t want to get wrapped
up in equations when proposing topics
for technical discussion. Informative
topics describing various aspects of
our amateur spectrum and its uses
would be helpful in describing the mi-
crowave spectrum.

| can’t wait for the convention to
start. Being a surplus scrounger, the
flea market is my opportunity to check
out bargains and find new items for
projects. Meeting old acquaintances |
haven't seen in a long time will also be
very enjoyable. Any time you can mix a
ham convention, old friends, and sur-
plus scrounging it has got to be a hap-
pening. In any case, the convention
should be so full of activities and varied
interests, you don't want to miss out.
See you at the flea market or on the
grounds.

FETs

Lately surplus scrounging in the San
Diego Area has turned up a large quan-

tity of high power enhancement mode
HEXFETs™ (International Rectifier
Corp.). This surprised me since they
are a recent development. Usually
when you locate items like these,
they're just a few devices on a PC
board, not a bag full.

FETs, field-effect transistors, have
been around for a long time, but
devices capable of handling high pow-
er, being relatively new, are not com-
mon in the surplus market. They're pri-
marily used in switching power
supplies and control circuitry, When
first introduced, the cost per FET was
quite high; now they are less than $10
each.

The power FETs are quite special,
representing a technological jump in
high speed switching components.
What makes the power FET so superi-
or to a power transistor is that it does
not need gate current to drive the
device. The gate structure, insulated
from the drain and source, looks like a
capacitor to the driving circuit. Be-
cause current is not needed to turn on
the device, speed is increased by not
having to wait for circuit current to dis-
charge. Only voltage is used to control
the gate structure in a power FET.

Disadvantages in a Transistor

Base current in a transistor is re-
ferred to as a minority current which
causes a majority current flow between
the collector and emitter. Restated, to
turn on a transistor you forward bias
the base and minority current flows,
base to emitter, and cause the emitter
collector current to flow (majority cur-
rent).

This causes an offset voltage due to
the diode junctions of the transistor. As
current increases, the power/heat in
the junction increases rapidly due to
the voltage drop. The minority current
saverely limits the switching time in a
transistor and gets

JUNCTION=- FET [J-FET)

|, DEPLETION MODE FET

2. DIRECT OHMIC COMMECTION
"CHANMNEL" SOURCE-TO-DRAIN,

3 WHEN GATE BIASED TOWARDS
SOURCE iT DEPLETES AVAILABLE
ELECTRONS [CURRENT) SOURCE-
TO-DRAIN. HENCE CaLLED
DEPLETION MODE FET

4 CANNOT HANDLE LARGE CUR-
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RESISTANCE HIGHER

MOS-FET \“x
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worse as the current
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ODRAIN
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Why FETs and not

METAL OXIDE SEMICONDUCTOR =
FIELO EFFECT TRANSISTOR
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2. ATE OPERATION RESEMBLES A
CARPACITCR IN OPERATION.

3. FET OPEN SOURCE-TO-DRAIN
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4 WHEN. GATE BIASED HARD POS-
ITHE OF TOWARD DRAIN CAUSES
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ANCE EXTREMELY LOW
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DRAIN
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N SILICON EEEEUSEFE FETE}?]D
—_—— not require drive
CR&TN .
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source. TTL, tran-
sistor-transistor log-
ic, is typically the
method (with addi-
tional driver) used to
drive a power FET or

AREA
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Figure 1. Comparison of low power JFET (junction field-ef-
fect transistor) and high power MOSFET (metal-oxide-

semiconductor FET).

CMOS (comple-
mentary metal-ox-
ide semiconductor)
directly. The CMOS
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Figure 2. The LT-1070 switching regulator, current mode

selector. Linear Technologies.

can drive power FETs because they
operate at the required 10 volts, fully
saturating the gate to deliver maximum
switching speed. (Most CMOSs will op-
erate to 20 volts maximum).

Operation of a Power FET

A power FET gate (enhancement
mode) will turn on when the voltage is
raised toward the drain and is above
2.5 volts, a valid TTL high (+2.510 +5
volts). However, best switching times
are made when the FET is saturated at
the 10 volts drive level. Interestingly,
unlike a power transistor which re-
quires base current to turn on the emit-
ter collector path, the HEXFET gate is
controlled by a potential. The source to
drain does not have a diode junction,
and when turned on, it has a low resis-
tance resulting in almost zero offse!
voltage.

The switching speed is greatly in-
creased because of the near zero gate
current (nanocamps) required to turn
the FET on. The gate of these FETs
looks like a very large capacitance to
the driving circuit. To overcome this
capacitive effect, you need two to three
CMOS gates parallelled. Theresultis a
good squared waveform on the FET's
gate, allowing very fast switching. This
extra circuitry is a small price to pay for
high switching speeds.

As | said, the FET can switch impres-
sive currents. The IRFP 140 is rated at
100 volts at a maximum of 31 amps, or
180 watts dissipation. The on resis-
tance between source to drain of this
FET is 0.077 ohms, when off is a few

itive ground, nega-
tive 24 volt power
source. This is typi-
cal of the surplus "brick’ type oscilla-
tors which make operation on stable
SSB microwave so easy. Typical sur-
plus microwave hardware was made
for commercial telephone power,
which is negative 24 volts.

In the ham shack this is not a prob-
lem. The problem arises when you try
to obtain —24 volts in the field with +12
volt automobiles. Several operators
overcome this difficulty by using batter-
ies in series to obtain —24 volts. How-
ever, power supply systems can be
made by running everything off of a
standard positive automaobile battery.

| was really excited when | located
the surplus FETs. This gave me the
opportunity to design a CMOS circuit
for a driver as part of a power convert-
er. The FETs can be switched with very
high efficiency using a small toroid
transformer at, say, 60to 100 kHz. This
would convert +12 volts input to an
isolated 24 volts of whatever polarity
you desire on the secondary al high
current. Voltage ratios can be custom-
wound to suit your requirements. Cur-
rently | am looking for a good core to
wind my test transformer on, and I'll
pass on the information as soon as |
complete the project. | will try to wrap
up the project and present the details
next month. If all works out, | should
have a kit with the board and key parts
available.

Linear Technologies LT-1070

You can use other circuits for
voltage multiplication and polarity re-
versal. The device that comes to mind
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Figure 3. The LT-1070 positive boost switcher. + 12V in and +24V out.
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Figure 4. The positive to negative buck-boost converter of the LT-1070. + 12V in

and —-24V oul.

IS the LT-1070 from Linear technolo-
gies. See Figure 2 for details. The nor-
mal circuitry for this switching mode
power supply is not complicated, but it
does use a few unusual components
common to swilch mode power supply
designs. The inductor is a high current
lype, and as such needs lo be wound
with large diameter wire for low resis-
tance. | made mine on a ferrite rod with
#14 wire, Checking it oul on an induc-
tance meter, | adjusted the turns until |
got 200 pyH. (Note: 40 to 50 turns #14,
three layers, on a 1-2" long, %" di-
ameter ferrite rod.)

The other unusual component is the
rectifier. IN4001s will just not work
here! You need high speed switching
rectifiers. You may be able to find a
suitable source for these diodes in sur-
plus switching power supplies and
save a few dollars. Besides the LT-
1070, the rest of the components are
standard.

The heart of the switcher is the LT-
1070, which has the oscillator, control,
and protection circuitry all in a single
chip package. Applications include a
battery up-converter (200 watts), and
power inverter with positive/negative
or fully floating outputs. In our mi-
crowave application, we need negative
24 volts from a single 12 volt automo-
bile battery system. | have shown both
posilive and negative applications.
See Figure 3 for the positive voltage

and recognizable in very low signal con-
ditions. This simple circuit works well_

Comments from the Mailbag

Ed K3ZCY reports he is still in the
process of converting his commercial
10 GHz transceiver to narrow-band
operation. Ed is building an MMIC
(microwave modular IC) 2.3 GHz trans-
ceiver, and a feed system for a dish he
recently obtained. The feed is being
built from plans found in The
RSGB VHF/UHF Handbook.

Abdul Ghaffar Nagaria is trying to
locate a source for dish antennas and
LNA/LNC satellite receivers. | am
sending some information, but due to

the Solfan type transceivers that he
picked up at a New Jersey hamfest. He
had two units working on ATV at 50
feet. Currently he is building the 30
MHz IF systems for wide-band FM that
appeared in the April issue of 73 Maga-
zine.

Richard W9RS wants to know if the
San Diego Microwave Group publishes
a newsletter. Well, Richard, so far we
have not put out a newsletter, but if the
Interest is there we might take another
look. Just writing this column takes
quite a bit of time, and | am driven by
my mail pertaining to microwave and
related projects. There are lots of top-
ics, such as the one this month. While
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Figure 5. Warble tone oscillator. See the June 1990 column on the programmable CW IDer.

converter and Figure 4 for the negative
converter. Depending on your power
requirements you can have either po-
larity and the components remain
about the same, just the circuit is rear-
ranged somewhat to accommodate the
conditions required.

Tone Warbler

Last month | ran out of space (got lo
watch my ramblings). See Figure 5 for
the tone warbler | mentioned for use
with the CW EPROM IDer. The tone
source is tied into the power supply
modulator (adjust the terminal of
LM317) that powers the GUNN oscilla-
tor. This warbler tone is used on our
wideband FM 10 GHz transceivers 1o
assist in locating a signal in the noise.
The warble sound is quite distinctive

postage constraints, | can’t send him
as much as | would like to. Is there
anyone close to Abdul who can assisl
him? His address is Rm #7 2Nd Fl.
Bhanji Jagomal Build, Jiven Street
Ramsawami, Karachi 325, Pakistan.
Six meter news: Just received a re-
port from Axel NBAXA/M/QRP, stating
that he had just completed Mobile
WAC on 6 meters QRP. Thal's 6 on 6
(6 continents on 6 meters). He sent
a copy of the contacts, CT1DTQ,
DL3ZM/YVS, KL7TNO, WEJKV/CT3,
JASIPF, KGBDX, CO2CB, HC1BI, and
GMOEWX. Axel was very proud of
these contacts and |I'm sure thal these
took lots of planning and plain old good
luck. Congratulations Axel NBAXA,
John K25MZ reports he is building
microwave equipment using several of

nol a microwave project in itself, you
can apply it to portable microwave op-
eration.

Jim WBOCHL is interested in pass-
ing color video on 10 GHz. He wants to
know if anyone can provide him with
information on expected signal quality
He is looking for firsthand information
on systems using simple GUNN trans-
ceivers. Commercially, | have passed
first rate video on portable microwave
systems, but | haven't done this as an
amateur. If you have information, con-
tact Jim at 15265 Edenborough Ave,
Prior Lake MN 55372.

As always, | will be glad to answer
any questions pertaining to microwave
or relaled topics. For a prompt reply
please send an SASE. 73 Chuck
WBsIGP
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REPEATER/LINK
CONTROLLER
» ra.s /.,

DTMF muting
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Auxiliary oulpuls
Easy lo interface
Alarm monitor inpul
Telemetry response lones

Low power CMOS, 22ma (@ 12v

Detailed application manuai

Programmabie COS polarities

Repeater & link courtesy lones

Synthesized link/remote base capability
Assembled &

$149.0

Tested

CREATIVE CONTROL PRODUCTS

3185 Bunting Avenue
Grand Junclian, CO 81504
{303) 434-9405

Macintosh

Software
We have the largest collection of
commercial (non PD) ham radio
software in the world. Luckily. 1t

is for the friendliest computer in
the world: MACINTOSH.

Programs for packet, RTTY, fax,
satellite, Morse, theory training,
gray-line, MUF maps. logging.
contest, cw keyer, etc. Check us
out, before you buy your next
computer. Simply the best!

ZCo Corporation
P. O. Box 3720, Nashua, NH 03061
(603) 888-7200 Fax (603) 888-8452
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LED DISPLAY BOARD
S-COM CABLE

LINK COMM
306 SO 20TH
BOZEMAN MT 589715

LINK COMM

NEW PRODUCT RLC-6
FEATURES:

® 3 HUB OR CHAIN LINKS

e LINK CW/VOICE ID'ING =

® S-COM 5K/6K CONNECTION
® CONNECTS TO MOST ALL

REPEATER CONTROLLERS
® REQUIRES ONLY 3 LOGIC
LINES FOR CONTROL
mMc ONLY $149.95 visa

$1995

$ 995
+*CONTROLLER

SPECIFIC

(406) 587-4085
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Number 28 on your Feedback card

Mare I. Leavey, M.D., WA3AJR
& Jenny Lane
Baltimore MD 21208

Fourteen Years of
“RTTY Loop”

If my calculations are correct, this
should be the July issue of 73. That
being the case, this begins the four-
teenth year of this column! Fourteen
years. . .that's a long time to have
been around. We have seen quite a
few changes in that time, but don’t
worry, | don’t plan to go into all of
them today. What | do want to do is
ook at what you, the readers of this
column, have to say, to ask, and to
offer. Because it is what you all have
oftered in the way of support that has
kept "RTTY Loop" looping these
many years.,

Speaking of looping, one of my,
and Wayne's, concerns regards our
youth. What they are doing, and how
they are doing it, is a common focus
of many interests and organizations.
To this end, | received a note from
John C. White WB6BLV from the
Science Department of Lindsay
High School, in Lindsay, California.
John says his school's amateur ra-
dio club is growing in membership,
with newcomers to the hobby at-
tracted to the club station's equip-
ment.

| replaced my old station here with
a new, modern transceiver. The
question of “'what to do with the old
gear’’ arose, and here is my answer.
Sure, you could sell it, for pennies on
the dollar. | guess if you really need
the money now, OK. But why not do-
nate it to a school or club near you?
That old transmitter, receiver, or
even a Model 15 will be received by a
group of kids eager to get on the air.
Besides the good vibes, there well
may be something you can take off
your taxes; but be sure to ask a tax

accountant or lawyer for advice
about that!

Kenwood and ICOM Mods

Interfacing various transceivers to
terminal units is always a topic of
interest, and from CompuServe
comes this tip for Kenwood users. To
connect the AEA PK-232 to a Ken-
wood TS-940, TS-440, or TS-140,
use the 13-pin ACC2 connector on
the rear,

The hook-up between the Ken-
wood and PK-232 is diagrammed
in Figure 1. The signal level for
received data, available at pin 3,
is not controlled by the front panel
audio potentiometer, so you can
feel free to turn that tweedle-
dee down. (Makes the wife and kids
happy!) Thanks to CompuServe
76702,1013—whatever your name
is—for this information.

In a similar vein, Zack Schindler
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Amateur Radio Teletype

NBFNR in Ferndale, Michigan, pass-
es along this information for modify-
ing an ICOM IC-740 to run AMTOR.
According to David Wiegele, a cus-
tomer service representative at
ICOM America, Inc., the IC-740 can
work on both HF packet and AM-
TOR. For HF packet, all that is nec-
essary istorun it through a TNC con-
troller. For AMTOR, you have to
make a modification to the unit for
the increased (faster) switching time
needed for the mode. This modifica-
tion is shown in Figure 2.

Also, it is desirable to:
sKeep the RF preamp switched off.
*Switch the AVC to ''Fast."

*Turn down the RF gain as far as the
signal permits.

*Take the AF output from the acces-
sory socket, not from the external
speaker socket or headphone jack.
This cuts out the internal AF amplifi-
er—these are usually designed to
give a slow recovery to avoid thumps
in the loudspeaker on change-over.
*|n some cases, the antenna relay is
slow to release. This is due to the
protection diode continuing the cur-
rent flow through the relay coil. You
can cure this by installing a 22-volt
zener diode in series with the protec-
tion diode (across the relay coil}—
this is wired ''back-to-back,’” i.e.,
cathode of the zener to cathode of
the protection diode.

This information is provided as re-
ceived from ICOM, and | have not
personally tried any of it. You could
drop them a note at 2380 116th Av-
enue NE, PO Box C-90029,
Bellevue, Washington 98009-9029,
if you have any questions.

Help! Help!

Here's a cry for help. Robert C.
Dick KEYON has a ROBOT 800 ter-
minal that he has been using for
Baudot and ASCI| since 1982. He
relates that Robot Research seems
to have been deleted from the face of
the earth. Does anyone know if an-
other firm has arisen to care for
these aging beasties? Or will Bob be
on his own when his ROBOT cops
out? If you know, drop him a line at
1534 Sunset Hill Drive, West
Covina, CA 91791. Be sure to “‘car-
bon’’ me, too, so that we can publish
the information for others.

While we’'re asking for help, here
is another plea. Buren Eagle WeVXI
has a long history of RTTY interest,
with all kinds of mechanical mon-
sters. He is now trying to computer-
ize, and he has a C-64 computer,
Kantronic HamText program, and a
Flesher TU-300 terminal unit. He
has been unable to interface the C-
64 with the Flesher and wonders if
anyone can be of service. Anyone?
With the popularity of these items in
the RTTY community, | find it hard to

believe that someone has not al-
ready invented this wheel. Why not
roll Buren the information, at 309
Coronado Drive, Petaluma, CA
94954, and of course, send me a

copy!

Mod and Demod

Last April, | realized that since |
was first licensed in 1964, | had
reached the twenty-five year mark,
thus qualifying me for the Old
Timer's Club! Imagine, me. . .an
old-timer? This came to light with a
letter received from Allen L. Barnett
WB2QPM, who gives a little history
of the word ‘'modem”™ we so often
throw around in this column.

Al tells us that this word originated
with the carrier telephone equip-
ment designed by Bell Labs and built
by Western Electric many years be-
fore computers. As Al puts it: "In the
late 1930s | was involved with the
then new ‘C-carrier’ equipment be-
ing installed on the open wire lines
that then crossed much of the coun-
try. We thought it a really great ad-
vance—state of the art! It added
three carrier channels to the existing
voice frequency channel, for a total
of four channels per wire pair. The
combined balanced modulator and
demodulator panel in the terminal
bay was known as the MODEM.
Transmission was by SSB. . . [as
well as by] the AT&T overseas ra-
diotelephone circuits—including the
impressive installation at
Lawrenceville, New Jersey, where
the acres and acres of rhombics
would give any ham visions of what
Heaven must be like!™

Well, all | can say is that the word
“modem”’ is, of course, a contrac-
tion of MODulator and DEmodulator.
Where it comes from, | leave open to
the next entry!

RTTY.BAS Program

I've received a few questions late-
ly about the (in)famous RTTY.BAS
program published in the January

1988 column of “"RTTY Loop.” For
those who missed the follow up, here
goes. The program, as printed, is
WRONG! The typesetting computer
at 73 choked on the program listing
as uploaded, and changed some op-
erators to rather strange signs. (Ac-
tually, it burped.—Eds.) You can
download the correct program from
Delphi’s CoCo Forum or Compu-
Serve’s HamNet, (Also see the cor-
rection in the September 1988 issue
of 73, page 57.)

You can also ask a buddy who has
a working copy of a disk or tape
of the program to give you one. You
can arrange for someone in your
club or school to circulate copies.
If all else fails, send me a disk or tape
and two bucks, along with a self-
addressed, stamped mailer for the
return of same, and | will make you
a copy. Be patient, though; | am
a physician with a paucity of
free time. | will try to get it back to
you as soon as possible. As of this
writing, by the way, | think | am
caught up. If you are due a disk
or tape back as of April 1990, and
you haven't received it by the time
this column is printed, please drop
me a line. It is entirely possible that
somewhere between my mailbox
and your mailbox, something
screwed up.

By the way, last month’s column
was on Prodigy, an on-line service. If
you want more information about it,
you can call (800) 822-6922. Ask for
extension 556 for details on obtain-
ing a Prodigy Service Start-up Kit.
Packages re also available at most
computer stores.

The response on the digitizer col-
umns was quite gratifying, and | look
forward to printing more, in future
columns, of some of these more re-
cent developments. Requests?
Comments? Opinions? Send them
along to me at the above address, or
electronically on CompuServe (ppn
75036,2501) or Delphi (username
MARCWASAJR). EEl

Table 1. Kenwood TNC hookup

PK-232 ACC2
RED Pin 13
SHIELD Pin 12
WHITE Pin11
BROWN Pin 8
GREEN Pin3

Push-to-Talk line
Ground

Transmit data in
(PK-232 to Radio)

Ground

Receive data out
(Radio to PK-232)

DC Block:

Reg Block:
Main Unit:

RF Unit:

Table 2. IC-740 AMTOR Modification
Locate the following capacitors in the IC-740:

Decrease these capacitors to 1/5 of their original value.

C17,C15
C4,C5
C16,C125, C84
G133, C122
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MorseMarn Plus

THE BEST JUST GOT BETTER!
MorseManPlus - THE premier Morse Code
trainer now Incorporates mouse support, impro-

an expanded information base and many more
new features!

Morsehlan Plus will take the newcomer from
ground level to expert in record time! It is an ideal
trainer for the jal ham. MorseMan Plus is
great for licensed hams who want to upgrade - no
need to wrestle with code tapes or on the air prac-
tice when you can use any and all of the advanced
features on MorseMan Plus - a tue random

ASCII text file create/send, true random callsigns,
true random FCC/VEC type tests that keep track of
your progress as well as a random, realistic on-
the-air QSO simulator that sounds just like the real
thing! Plus many, many more options. Morse-
Mar Plus even features CPU INDEPENDENT
TIMING so that you don't have to worTy about
setting it for your computer!

Unlike other CW trainers, MorseMan Plus was
designed by a CW expert (NE4L) who knows what
it takes to get to that hlgh level of proficiency, Other
trainers don't even come close! (Hundreds of
satisfied users can’t be wrong!) You can get Mor-
seMan Plus for $24.95 (plus $2.00 s/h) PLUS
the next major update FREE!

If you want to bacome a licensed ham, upgrade, or
just enjoy CW then MorseMan Plus is for you!
Give us a call at 1-800-525-7235 and order yours
today, or order from our BBS at (205)757-1348 |
(300-19200 baud - 24 hours). Visa/MC accepted.

Renaissance Development

Box 640 - Killen - AL - 35645
CIRCLE 14 ON READER SERVICE CARD
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Advance Your Packet Radio
with Multisession power for

F}ur PK88 or Multimode
K232 and IBM Compatible

Continuous “Net View” monitor
screen, 10 session screens with
huge scroll back buffers, binary
p oad/download, point & shoot to
eqgular e?uick connects” and multi-
letnc setup files (that you can edit),
nne line multi-hup net/rom conn
gso log, standard or custom com
port setups 25/43/50 line modes,
maildrop support, multi-mode sup-
port for 232, user manual & more..

Our users tell us “it's the best!” We
agree! Take 5 minutes and order
your copy of Packet-PLUS today:

Please send Check or Money Order
for $34.95 (CA res add 6.25%
InterFlex Systems Design, PO
6418, Laguna Niguel, CA 92677. We
accept telephone C.0.D. orders for
an added $5, (714) 496-6639

CIRCLE 77 ON READER SERVICE CARD

neater Solareower sysien

12-year ‘ﬂmrram}

DOEJPL Rafiablity Tested
modules provade failsafe o -
¢t [or repeaters, remote sia-
nons, digipeaters, & bulletin
boards. Modular solar pener-
ation and energy storage sy's-
tems as required,

Sﬁ ufupagl S2.00

Order Solar Power System Design
Pack $5.95 ppd USA,

rder Hotfing: B0-926-7373  Box 50062 Prove UT 84805
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Bob Winn W5KNE
c/oQRZDX

P.0O. Box 832205
Richardson TX 75083

Soviet Special Event and
Contest Callsigns

In last month's column we dis-
cussed Soviet callsigns in some de-
tail, including their structure and
how to determine in which oblast the
station Is located. But, we left the
subject before discussing special
event and contest callsigns and one
other class of callsign issued to old-
timers.

During the past few years some
old-time amateur radio operators
have been given permission to ab-
breviate their prefix to a single letter,
followed by the digit and regular suf-
fix. USFG, ex-UB5FG, is one of
these. In the majority of cases these
old-timers had callsigns that were is-
sued many years ago when each re-
public was represented by a specific
double letter and digit combination
which identified the republic: UA1-6,
UAS-0, UB5, UC2, UD6, UF6, UGB,
UH8, UI8, UJs, UL7, UM8, UOS5,
UP2, UQ2 and UR2. Most of these
old-timers are listed in the Callbook
under their old callsign, In most cas-
es the location of these old-timers
may be identified by using the digit
and first letter of the suffix. As a gen-
eral rule, a callsign with a single let-
ter prefix may be deciphered as fol-
lows: ROAMO = RASAMO, UBGA =
UGBGA, UBFA = UFBFA, etc. Note
that U6GA and UGFA were not previ-
ously UAGs, because according to
the oblast list that you no doubt have
purchased, there were no UAGF or
UABG callsigns listed.

Each year during May many Sovi-
et amateur radio operators celebrate
the anniversary of the victory of the
U.S.5.R. in World War Il by operat-
ing with special “'E" prefix callsigns,
which are not structured in the nor-
mal fashion. These special event
stations, using the prefixes in the se-
ries EM, EO, ER, EU,EVand EW are
in the following categories: EM—
stations located in former capitals of
guerrilla activity; EO—stations in cit-
ies that were awarded medals for
their contribution toward victory;
ER—ER3A located in Moscow;
EU—stations in capitals of the 15
Soviet republics; EV—stations in
capitals of Soviet autonomous re-
publics (ASSR) and EW—stations
located in “‘hero cities.”

The prefix does not identify the
DXCC country of these victory cele-
brants, but the QSL manager usually
does. The QSL manager in 99% of

Hams Around the World

the cases is the normal calisign of
the station in question. Otherwise, a
few simple rules will let you unravel
the mystery of these callsigns. The
first or only letter of the suffix identi-
fiesthe second letter of a normal pre-
fix: A=UA,C=UC,H=UH,I|=UI,
etc. For oblast collectors, in the call-
signs with two or three letters in the
suffix, the second letter of the suffix
usually identifies the station's
oblast. Example: EM@COG was lo-
cated in the Byelorussian Republic
(UC), more specifically, in the oblast
identified by UC#0. Other exam-
ples: EO4AHK (UA4H), EV4AY
(UA4Y), EU4F (UF), EU7L (UL),
EO8I (Ul), EMBCCM (UC#C) and
EU3A (UA3 Moscow).

There are other special event and
contest callsigns that are fairly easy
to understand, such as UQY, the ab-
breviated form of UAQY. In the case
of RXQC the digit and first letter of
the suffix identifies the location as
Asiatic Russia and specifically as
the Khabarovskij Oblast (operated
from club station UZOCWA).

There are some special callsigns
that are not easily deciphered, but
you can make an educated guess or
two. Several recent contest opera-
tions using prefixes in the "EX" se-
ries were probably located as indi-
cated: EX9S (UASS), EX1A (UA1)
and EXBM (UMB). Getting the QSL
manager of any one of these would
provide the needed clue.

Callsigns in the 4K series are as-
signed to stations located outside of
continental U.S.S.R.: 4K@—stations
located on floating ice islands (Arc-
tic), 4K1—Antarctica, 4K2—Franz
Josef Land, 4K3—European Arctic
islands, except Franz Josef Land,
and 4K4—Asian Arctic islands.

Quite often callsigns assignedto a
special event will provide only gener-
al information about the location of
the station. In the case of a recent
dog sled race the callsigns 4KQAOC,
4K4DR, EKDAOC and EKODR were
assigned. 4KOAOC and 4K4DR op-
erated from islands as indicated
from their prefixes, but the exact op-
erating locations of EKQAOC and
EK@DR are not identified by the call-
signs. However, they were both op-
erating from locations in Asiatic Rus-
sia (UAD) as indicated by the zero in
the prefix.

Collecting oblasts, awards and
understanding Sowviet callsigns can
be an interesting and challenging
sideline for any DXer. The tips de-
scribed should get you started.

Next month the discussion will
continue with callsigns—callsigns

galore!
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CALIFORNIA

San Diego
Hard to find pars, surplus electronics, stan-
dard line items. Hams, hobbyists, industrial
professionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway's
got itl M-F 9-5:30 Sat. 9-5. GATEWAY ELEC-
TRONICS, 9222 Chesapeake Drive, San
Diego CA 92123; (619) 279-6802.

COLORADO

Denver

Hard to find pars, surplus electronics, stan-
dard line items. Hams, hobbyists, industrial
professionals—from nuts & bolts to laser
diodes__.Electronically speaking, Gateway's
got it! M-F 9-5:30 Sal. 9-5 GATEWAY ELEC-
TRONICS, 5115 N. Federal Bivd. #32-B,
Denver CO 80221; (303) 458-5444.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM,
Ten-Tec, KDK, Kenwood, AEA, Kantronics,
Santec. Full line of accessories. No sales tax
in Delaware. One mile off |-95. DELAWARE
AMATEUR SUPPLY, 71 Meadow Road,
New Castle DE 19720; (302) 328-7728.

IDAHO

Preston
Ross WB7BYZ has the largest stock of ama-
teur gear in the intermountain West and the
best prices. Over 9,000 ham related gear in
stock. Call us for "'all"” your ham needs today
ROSS DISTRIBUTING Co., 78 S. State, Pre-
ston ID 83263; (208) 852-0830.

KANSAS

Wellington
We have it! ASTRON, BUTTERNUT, EN-
COMM, HEATHKIT, GORDON WEST,
KANTRONICS, LASER COMPUTERS, MFJ,
RADIO SHACK, TEN-TEC, VALOR ANTEN-
NAS & more. Small town service with dis-
count prices. DANDYS, 120 N. Washington,
Wellington, KS. 67152, (316) 326-6314.
Circle Reader Service 263 for more informa-

hon.

MISSOURI

St. Louis

Hard to find parts, surplus elactronics, stan-
dard line items. Hams, hobbyists, industrial
professionals—from nuts & bolts to laser
diodes...Electronically speaking, Gateway's
got itt M-F 9-5:30 Sat. 9-5. GATEWAY
ELECTRONICS, 8123 Page Bivd., 5t. Louis
MO 63130; (314) 427-6116.

NEW HAMPSHIRE

Derry
Serving the ham community with new and
used equipment. We stock and service most
major lines: AEA, Astron, BAW, Bencher,
Cushcraft, Hustler, ICOM, Kenwood, KLM,
Larsen, MFJ, Mirage, Vibroplex; books, ro-
tors, cable and connectors. Business hours
Mon.-Sat. 10-5, Thursday 10-7. Closed
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Sun./Holidays. RIVENDELL ELECTRON-
ICS, 8 Londonderry Road, Derry NH 03038;
(603)434-53T71.

NEW YORK

Jamestown
Western New York's finest amateur radio
dealer featuring ICOM-Larsen-AEA-
Hamtronics-Astron. New and used gear. 8
am to 5:30, Sat. and Sun. by appointment.
VHF COMMUNICATIONS, 280 Tiffany
Ave., Jamestown NY 14701, (716) 664~
6345, Circle Reader Service number 129 for
more information.

Manhattan
Manhattan's largest and only ham and busi-
ness Radio Store. Featuring MOTOROLA,
ICOM, KENWOOD, YAESU, AEA, SONY,
BIRD, TEN-TEC, etc. Full stock of radios and
accessories. Repair lab on premises. Open 7
days M-F, 9-6:30 pm; Sat & Sun, 10-5 pm.
We ship worldwide. BARRY ELECTRONICS,
512 Broadway, New York NY 10012; (212)
925-7000. FAX (212) 925-7001.

OHIO

Columbus

Central Ohia's fulHine authorized dealer for
Kenwood, ICOM, Yaesu, Alinco, Info-Tech,
Japan Radio, AEA, Cushcraft, Hustler, and
Butternut. New and used equipment on dis-
play and operational in our 4000 sq.it. store.
Large SWL department, to0. UNIVERSAL
RADIO, 1280 Aida Drive, Reynoldsburg
(Columbus) OH 43068; (614) B66-4267.

PENNSYLVANIA

Trevose

Authorized factory sales and service. KEN-
WOOD, ICOM, YAESU, featuring AMER-
ITRON, BAW, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBOOK,
ARRL Publications, and much more.
HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 19047; (215) 357-1400.
FAX (215) 355-8958. Sales Order 1-800-
426-2820. Circle Reader Service 379 for
more information.

In Dallas since 1960. We feature Kenwood,
ICOM, Yaesu, AEA, Butternut, Rohn, ama-
teur publications, and a full line of ac-
cessories. Factory authorized Kenwood
Sarvice Center. ELECTRONIC CENTER,
INC., 2809 Ross Ave., Dallas TX 75201;
(214) 969-1936. Circle Reader Service 74 for
more information.

Houston

Hard to find paris, surplus electronics, stan-
dard line items. Hams, hobbyists, industrial
professionals—from nuts & bolts to laser
diodes . . .Electronically speaking, Gate-
way's got it! M—F 9-5:30 Sat. 9-5.GATEWAY
ELECTRONICS, 9890 Westpark Drive,
Houston TX 77063; (713) 978-6575.

DEALERS: Your company name and message can contain up to 50 words for
as little as $420 yearly (prepaid), or $210 for six months (prepaid). No mention
of mail-order business please. Directory text and payment must reach us 60
days in advance of publication. For example, advertising for the April '90
issue must be in our hands by February 1st. Mail to 73 Amateur Radio, Box

278, Forest Road, Hancock, NH 03449,
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73 INTERNATIONAL

Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

It is now the middle of summer, for
some of us al least. Dayton and Deer-
field are past hislory, Field Day as well;
many conlests long gone and more (0
come, many more daylight hours to do
outside ham things such as antennas,
ground wires, and lower work.

Since | didn’t make it to Ireland this
summer, | guess | get to be part of
those who will be doing some of that
work myself, such as replacing the
Iripod holding my CL-33 tribander and
2 meter beam. It has lasted for about 15
years, which | now find very surprising.
The tripod was never made for an an-
tenna the size of the CL-33, and Iwo of
the three legs were broken from the
twisting and the corrosion,

We should all probably check our
outdoor equipment more often. If | had
been inspecting my anlennas and sup-
port system more regularly, | probably
would have caught the impending
problem last summer. | wouldn't have
had to climb on the snowy roof in the
middle of a New Hampshire winter to
wire the thing together, hopefully to
hold until spring.

| received a very nice letter from
Enrique Leira EA1AZ0 who reported
that we have been using the wrang em-
blem on the flag of Spain. Instead of an
eagle, it should be an escutcheon, or
shield of arms. The eagle has not been
used for ten years! Though little detail
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will show, from now on we will have the
correct emblem on the flag. We apolo-
gize for this error, and thank EATAZO
for pointing it out.
Hopefully you will all have an excei-
lent summer. Enjoy!
—Arnie N1BAC

Roundup

Raly From @FHZ, President of the
Orvieto Section of the Associazione
Radioamatori Italiani. Section ARI of
Orvieto, in collaboration with the
Touristic Office of the District of Orvi-
eto, has established a Certificate for
the 7th Centenary of Orvieto Cathe-
dral. The period for this certificate is
from May 1st to August 15th.

The presentation of the certificales
will take place during the 5th **Sympo-
sium International Tecnichal Scientific
of Experimentation” in Orvieto the
13th and 14th of October. Those un-
able to attend will receive their certifi-
cales by mail.

Contact the ARI for details of the
contest at: ARl Sezione di Orvielo,
Cas. Post. 3, 05018 ORVIETO (TR),
ltaly.

Japan From the JARL News. As
most of us know, JAS-1b was launched
February 7, 1990. Shown in this
column is a picture of the amateur
satellite.

Included in the JARL News was an
introductory explanation of the mail-
box. The information was too lengthy to
be included in the column, but you can
find it on the 73BBS in 73 Intl 5IG titled
JAS-1b,

Scotland From John ''Paddy"

Photo A. Orvieto Cathedral.

July, 1990

Photo B. JAS-1b, second amateur satelfite of Japan.

McGill GM3MTH, Coordinator of the
Scottish Touris! Board (Radio Ama-
teur) Expedition Group. The Scottish
Tourist Board (Radioc Amateur) Expedi-
tion Group is al it again, operating
throughout Scotland and Great Britain,
from castles, distilleries, and other lo-
cations. [Yes, | said distilleries!] By
the time you read this, several dates
have already passed (April 14/16, May
12/13, June 9/10, and June 16), but
others are slill ahead: July 15/22
GB2NTS, August 18/19 GB2RB, and
September 22/23 GB2NTS. For further
information on the Thistle Awards and
the Supreme Tartan Banner Award,
contact: Paddy MeGill GM3MTH, P.O.
Box 59, Hamilton, Lanarkshire,

Scotland ML3 6DB. [Or check for
STB(RA)EG Awards in 73 Intl SIG on
the 73BBS.-Arnie]Send log extracts 10
Robbie GM4UQG at the same ad-
dress.

South Africa From Gerald Kiatzko
ZS6BTD, Secretary of the SARL. The
South African Radio League Head-
quarters moved from Cape Town 1o
Johannesburg in May 1989, For a
while, a temporary postal address was
used, but now they have a final and
permanent postal address: S.A. Radio
League, P.O. Box 807, HOUGHTON,
2041, Republic of South Africa.

Switzerland From the International
Telecommunication Union (ITU)
comes a Forum 91 Announcement and
Call for Papers.

The World Telecommunication
Forum has been held in Geneva,
Switzerland, on a quadrennial basis
since 1971. The ITU, together with
many professional engineering soci-
eties from its 166 member countries, Is
now organizing the Technical Sympo-
sium, Part 2 of the 6th World Communi-
cation Forum. The Sympasium will be
held in Geneva from Thursday, Octo-
ber 10 to Tuesday, October 15, 1991,
within the framework of TELECOM 91,
the theme of which is “An intercon-
nected world: improving the quality of
life for all.”

A limited number of papers will be
accepted for presentation to the Tech-
nical Symposium. These papers must
be unpublished and based on original
research, developmenis and ap-
proaches carried oul in the period
between TELECOM 87 and 91. They
should concern themselves with the
technical aspects of telecommu-
nications, technologies, networks and
services, giving an overview of the
present situation or the direction of
research and development for the
future. For more information, wrile
Forum 91 Secretariat, International
Telecommunication Union, Place des
Nations, CH-1211 Geneva 20, Switzet-
land.



LITHUANIA

Jonas Paskauskas LY2ZZ
PO Box 71
Siauliai, 235400
Lithuania

The First Ham Convention which
was scheduled to be held in Vilnius in
early June [as stated in the May 19890
73 International’’] has been canceled
or delayed until September, autumn, or
maybe even next year. | am sorry that
some of you who have already made
plans and reservations will have to
make changes.

Please bear with us as we attempt to

pull our plans back together.

SPAIN
Woodson Gannaway NSKVB/EA
Apartado 11
35450 Santa Mario de Guia
(Las Palmas de G.C.)
Islas Canarias, Espana

Things have been very quiet in the
Canary Islands. It has been very nice to
meel some ham visitors from the Umnit-
ed States.

| just received the information for the
ARRL's International Travel Host Ex-
change program and | think we will reg-
ister. My station is neither modern nor
powerful, and my antennas are pretty
limited, but it is my shack, in a small
corner of a crowed room often in use
for other work, but it is just fine for me. |
get on when | feel like it and when |
have time.

| don’t operate during contests and
won't tolerate a pileup. But | do enjoy
courlesy and good will on the air. My
wife and | both work a full schedule, so
there is not loo much time to get on the
radio. With all this, why am | a ham at
all? Well, it’s that bit about internation-
al friendship that gets me, to meet and
talk to interesting people of different
backgrounds, and maybe develop a
friendship or two along the way.

Well, that's all from here. For the
hams on the mainiand in Spain, please
send me your happenings so that | can
include them in my reports.

SWEDEN
Rune Wande SM@COP
Frejavagen 10
S-155 00 Nykvarn
Sweden

European Common License Dur-
ing the 1980s very successful efforts
have been made within the CEPT orga-
nization in order to simplify the issuing
of licenses to ham operators traveling
in other European countries. CEPT,
founded after World War Il by the West-

European telecommunication adminis-
trations, stands for Conference Eu-
ropeenne des Administrations des
Postes et des Telecommunications.

Now 26 countries in Europe have ac-
cepted the CEPT recommendation for
visitors licensing, although only 15
countries have been able to implement
it so far. This means that operating
from another country within the CEPT
concept does not require a separate
application, This works the same as
between the US and Canada.

We have two classes within CEPT
rules, Class 1 for all modes and all fre-
quencies and Class 2 for VHF/UHF. Of
course, the national rules for the coun-
try we operate from must be followed,

Unfortunately, the Swedish Tele-
communications Administration has
not been able to implement the CEPT
license fully. Only Class 2 is allowed
here regardless of which license you
hold in your home country. Swedish
hams visiting other CEPT countries are
not limited by this restriction. However,
there is still the possibility of applying
for a regular visitor's license. A fee is
charged for that one, though.

Sweden does not require a recipro-
cal agreement for issuing a visitor's li-
cense. Work is in progress for imple-
menting the CEPT Class 1 also in
Sweden, and we hope for a good out-
come.

HAREC Harmonized Amateur Radio
Examinations Certificate (HAREC) is a
new recommendation from CEPT
which hopefully will be implemented
later this year. The recommendation is
that each CEPT country should have
two classes of amateur radio license
for which the requirements are similar.
For example, Sweden has a Morse
code requirement of 80 letters a minute
(16 WPM) while most other countries
have only 60 for the same kind of li-
cense. Sweden will probably lower its
requirement to 60 (12 WPM).

When HAREC is implemented, a
person from a CEPT country who
moves to another CEPT counlry does
not go through a new amateur license
examination. The harmonization
means that CEPT countries will accept
the other countries’ license for the is-
suing of one in the new country. Many
countries do already apply this in reali-
ty, but sometimes it’s difficult to deter-
mine the comparative class of license.
Regardless of HAREC, each country
may have other classes of license in
addition to these two harmonized
ones, one for full privileges and one for
VHF/UHF without Morse code require-
ment.

Top Band Widened in SM Swedish
hams got more frequencies on the top
band 1.8 MHz from February 1, 1990.
The maximum power limit was also in-
creased from 10 W input to 100 W PEP
output. For the WARC bands the power
limit was increased to 150 W PEF out-
put. For other ham bands the maxi-
mum power limit is still 500 W input. A
change will probably be made in the
future and we do not know in which
direction!

The frequency band on 1.8 MHz is
now 1820 to 1850 kHz. SSB is now also
allowed as well as participation in con-
tests. This is also valid for the WARC
bands, but on 10 MHz no contesting is
allowed. [E§]

Ham HEL
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We are happy to provide Ham Help
listings free on a space available basis.
To make our fob easier and 1o ensure
that your listing Is correct, please lype
or print your request clearly, double
spaced, on a full (812" x 117) sheet of
paper. You may also upload a listing as
E-mail to Sysop to the 73 BBS. (2400
baud, 8 data bits, no parity, 1 stop bit,
(603) 525-4438). Use upper- and low-
er-case letters where appropriate. Al-
so, print numbers carefully—a 1, for
example, can be misread as the letters
1 or i, or even the number 7. Thank you

for your cooperation.,

| would like to receive information
about satellite TV systems and design
manuals, etc. Arturo Marin, PO Box
948, Woodland CA 95695.

| need any and all information on
Dentron MLX-Mini 20 meter QRP, also
EDGECOM System 3000 or FMS25. |
will reimburse anyone for photocopies
of manuals and schematics of these
transceivers, service info, sales
brochures and reference to anyone
who might help repair these radios.
Mike Herman KC9NF, 1549 N. Cicero
Ave., Chicago IL 60651.

Needed: A diagram and manual for
the Hammalund HQ 170 receiver. | will
gladly pay for this info. Thanks. A. Vic
D’Agostino, 2113 Sunnythorn Rd.,
Middie River MD 21220.

Your Bulletin Board

| am looking for info about the Allied
Communications receiver, Model #A-
2516. | would like a schematic, service
info and info on how to use the VFO
with a transmitter, Jon Danford
KACEM/0S0V, 2115 Joplin Ave.,
Joplin MO 64804. (417) 781-5243.

| need a schematic and other associ-
ated documentation for an old Western
Electric touch-tone pad, Model
#1035C3A3. Thank you. Joseph P.
Jatis WOCYT, 1515 Somerset Lane,
Schaumburg IL 601893.

| need the following for my high
school radio club: T-BUG monitor sys-
tem for TRS-80 Model | assembly lan-
guage, on tape or disk. Schematic dia-
gram for R-19 miiitary surplus receiver.
Thanks. John White, 560 N. Indiana
St., Porterville CA 93257-2037 .

| would like to get in touch with hams
operating 2 meter packet using a Tex-
as Instrument TI/99-4A computer with
a Kantronics TNC, Model KPC-2. Bill
Soble W3QXT, 9357 Hoff St., Philadel-

phia PA 19115.

Blind, handicapped, house-bound
ham with arthritis for 20 years wants to
hear from people and seeks a portable
shortwave receiver, If you have one
you don't use, he would put it to good
use with much apprecialion. Richard
Lewis, 5909 W. 6th St., Los Angeles
CA 90036. (213) 938-5347.

(¥ * I
.. .written in morse code

$8-95

Specify color & size: white, blue, yellow
Send money order to:

R. Daniel, P.O. Box 670
Williamsbridge Station, NY 10467-0670

. cwu

plus $2.00 shipping
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MR.
NICAD

BATTERIES?
CALL THE EXPERTS

E.H. Yost & Co.

7344 Tetiva Rd.
Sauk City, WI 53583
(608) 643-3194
FAX (608) 643-4439

Where Quality Comes First

For ICOM®
Clone Battery Pack
9.6V 1350 mAh $69.00
8 cell Empty AA Case $21.95
Complete with 8 600 mAh NICADS $37.95

CIRCLE 114 ON READER SERVICE CARD
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Number 34 on your Feedback card

BARTER 'N’ BUY

stutf isn't getting any younger!

If you 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 if you have
itout whera 100,000 active ham potential buyers can see it than the few hundred local
hams who come by a flea market table. Check your attic, garage, cellar and closet
shelves and get cash for your ham and computer gear before it’s too old to sell. You
know you're not going to use it again, so why leave it for your widow to throw out? That

The 73 Flea Market, Barter ‘'n’ Buy, costs you peanuts (almost}—comes to 35¢ a
word for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't
plan on telling a long story. Use abbreviations, cram it in. But be honest. There are
plenty of hams who love to fix things, so if it doesn't work, say so.

Include a check or your credit card number and expiration. H 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
belora the action starts; then be prepared. If you get too many calls, you priced it low.

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 1o the Barter 'n” Buy, Donna DiRusso, Forest Road,
Hancock NH 03449 and get sef for the phone calls.

QSLs TO ORDER. Variety of styles,

colors, card stock. W4BPD QSLs, PO

Drawer DX, Cordova SC 29039.
BNB260

THE DX'ERS MAGAZINE Up-to-date,
informative, interesting. Compiled and
edited by Gus Browning W4BPD, DX-
CC Honor Roll Certificate 2—4. Send
for free sample and subscription infor-
mation today. PO Drawer DX, Cordova
SC 29039, BNB261

AZDEN SERVICE by former faclory
technician. Fast turnaround. PCS-300
NiCads $36.95. Southern Technolo-
gies Amateur Radio, Inc., 10715 SW
190 St. #9, Miami FL 33157, (305) 238-
3327. BNB262

HI-TECH TRADER, a national buy,
sell, trade publication for amateur ra-
dio and related equipment and ser-
vices. Published twice monthly, mailed
first class. Annual subscription rate,
$13.00 (24 issues). Send for sample
Issue. New subscribers receive one
free ad (50 words maximum, please).
HI-TECH TRADER, PO BOX 1152,
Norwalk CA 90651-1152. BNB263

CODE-RTTY SEND-RECEIVE DISK
for VIC-20, C-64. Send $5. Codeware,
Box 3091, Nashua NH 03061. BNB264

QSL CARDS- Look good with top quali-
ty printing. Choose standard designs
or fully customized cards. Better cards
mean more returns to you. Free
brochure, samples. Stamps apprecial-
ed. Chester QSLs, Dept A, 310 Com-
mercial, Emporia KS 66801.

BNB434

SUPERFAST MORSE CODE SuU-
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing new supereasy lechnique.
$10. Both $17. Moneyback guarantee.
Free catalog: SASE. Bahr, Dept 73-1,
1196 Citrus, Paimbay FL 32905.
BNB531

SB-220/221 OWNERS: 17 delailed
mods which include 160-6 meter oper-
ation, OSK, +enhanced p.s. 50% re-
bate for new mods submitted! 9 pages
of 3-500Z tech info. $11 postpaid.—In-
fo. SASE, BOB KOZLAREK WA2S0Q,
69 Memorial Place, Eimwood Park NJ
07407, BNB581
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ROSS’ $$5$ USED July (ONLY) SPE-
CIALS: KENWOOD TS-140S/W YG-
455C1 $819.90, TS-930S/WAT
$1349.90, TS-180S DFC $499.90, TH-
415A $268.90; ICOM IC-2KL $1395.90,
701PS $109.90, PS-15 $122.90, PS-20
$159.00, RP-3010/W CAB $948.90;
COLLINS 74A-4 W F455J-08, F455J-
31 ORIGINAL BOX $999.90, 312B-4
$259.90, GD-6C $259.90; YAESU FT-
757GX $679.90, FC-700 $69.90, PS-
757 $169.90. LOOKING FOR SOME-
THING NOT LISTED?? SEND
S.A.S.E. FOR USED LIST. MENTION
AD. PRICES CASH, FOB PRESTON.
HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON ID 83263.
(208) 852-0830. BNB654

WRITTEN EXAMS SUPEREASY.
Memory aids from psychologist/engi-
neer cut studytime 50%. Novice, Tech,
Gen: $7 each. Advanced, Extra: $12
each. Moneyback guarantee. Babhr,
Dept 73-1, 1196 Citrus, Palmbay FL
32905. BNB691

ROSS' $555 NEW July (ONLY) SPE-
CIALS: KENWOOD TS-440SWAT
$1219.90, TM-701-A $489.90, TS-
140S $789.90, TM-231A $389.90, TM-
411A $339.99, TS-811A $1034.90, TH-
26AT $£309.90, TH-315A $349.90,
TH-31BT $229.90; ICOM |C-38A/HM-
14 $429.90, IC-290H $449.90, IC-2SA
$289.90, IC-275A $1099.90, IC471A
$709.90, IC-471H $979.90, IC-575A
$1099.90, IC-u2AT $259.90; YAESU
FT-757GXIlI $889.90, FT-736R
$1639.90; ALINCO ALM-203T
$229.90, DR-501T $429.90, DR-570T
$529.90; MFJ 1278T $339.90, 962C
$189.90, 949D $134.90, 104 $15.90,
WILSON WV-1 $54.90; HENRY 2002A
$1299.90; MOSLEY CL-203 $229.90,
S-402 $339.90; KLM JV2 $82.99, KT-
34A, $394.90, PA-10-60BC $139.90.
ALL L.T.O. (LIMITED TIME OFFER)
LOOKING FOR SOMETHING NOT
LISTED?? CALL OR WRITE. Over
9004 ham-related items in stock for im-
mediate shipment. Mention ad. Prices
cash, F.O.B. PRESTON. HOURS
TUESDAY-FRIDAY 9:00 TO 6:00,
9:00-2:00 P.M. MONDAYS. CLOSED

SATURDAY & SUNDAY. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH
STATE, PRESTON ID 83263. (208)
852-0830. BNB709

$555S SUPER SAVINGS $$58S Elec-
tronic parts, componenlts, supplies,
and computer accessories. Send
$1.00 for a one-year subscription to our
catalogs and their supplements. Get
on our mailing list. (214) 343-1770.
BCD ELECTRQO, Dept. 73, PO Box
450207, Garland TX 75045. WE ALSO
BUY SURPLUS. BNB749

HAM RADIO REPAIR all makes, mod-
els. Experienced, reliable service.
Robert Hall Electronics, Box 280363,
San Francisco CA 94128-0363. (408)
729-8200. BNB751

WANTED: Ham Equipment and other
property. The Radio Club of Junior
High School 22 NYC, Inc., is a nonprof-
it organization, granted 501(C)(3)
status by the IRS, incorporated with
the goal of using the theme of ham
radio to further and enhance the edu-
cation of young people nationwide.
Your property donation or financial
support would be greatly appreciated
and acknowledged with a receipt for
your tax deductible contribution. Meel
WB2JKJ at the Allanta Hamfest, July 7
and 8. Joe Fairclough will present a
forum detailing the incredible story of
the first 10 years of Education thru
Communication at the core of the Big
Apple. Write us at: PO Box 1052, New
York NY 10002. Round the clock Hotli-
nes: VOICE (516) 674-4072, FAX (516)
674-9600. BNB762

HAMLOG COMPUTER PROGRAM
Full features. 1B modules. Auto-logs,
7-band WAS/DXCC. Apple, IBM, CP/
M, KAYPRO, TANDY, CR8 $24.95. 73-
KA1AWH, PB 2015, Peabody MA
01960. BNB775

LAMBDA AMATEUR RADIO CLUB In-
ternational amateur radio club for gay
and lesbian hams. On-air skeds,
monthly newsletter, and annual gath-
ering at Dayton. (215) 978-LARC. PO
Box 24810, Philadelphia PA
19130. BNBB12

TEN-TEC 283 Delta VFO, $150.00.
Kenwood TS-5308S, $550.00 All equip-
ment very mint! | ship. NP4XB/4. 9105
EST. Marcial, (407) 273-3335.
BNB835

MACINTOSH SOFTWARE: Logging,
contest, Morse and theory training.
ZCo Corporation, PO Box 3720,
Nashua NH 03061. (603) 888-7200.
FAX (603) 888-8452. BNB874

LOW COST HAM RADIO EQUIP-
MENT. Send SASE for list. JIM Brady/
73, 3037 Audrey Dr., Gastonia NC
28054, BNB890

SURPLUS CATALOG. 72 pages. $2.
Surplus, PO Box 276, Alburg VT
05440. BNB891

WANTED: BUY & SELL All types of
Electron Tubes. Call toll free 1 (800)
421-9397 or 1 (612) 429-9397.C& N
Electronics, Harold Bramstedt, 6104
Egg Lake Road, Hugo MN 55038.
BNB900

ELECTRON TUBES: All types & sizes.
Transmitting, Receiving, Mi-
crowave . . .Large invenlory = same
day shipping. Ask about our 3-500Z
special. Daily Electronics, PO Box
5029, Compton CA 90224, (800) 346-
6667 . BNB913

COMMODORE 64 HAM PRO-
GRAMS—8 disk sides over 200 Ham
programs $16.95. 25¢ stamp gets un-
usual software catalog of Ulilities,
Games, Adult and British Disks. Home-
Spun Software, Box 1064-B8, Estero
FL 33928. BNB917

DIGITIZER FOR IBM COMPATIBLE
PCs 640 by 480 resolution from VCR
video camera $85 demonstration disk
$3. Codeware, Box 3091, Nashua NH
03061. BNB925

BATTERY PACK REBUILDING: Don't
pitch it—Mail it—for FAST—PROFES-
SIONAL REBUILDING! Satisfaction
guaranteed! ICOM: BP2/BP3 $19.95,
BPS $£25.95, BP7/BPB/BP70 $32.95.
KENWOOD: PB21 $15.95, PB21H
$21.95, PB25/25H/26 $24.95. YAESU
FNB9 $£19.95, FNB10 $23.95, FNB4/
4A $36.95, Ten-Tec $24.95, “U-DO-IT
INSERTS"” ICOM: BP3 $16.95, BP5
$£22 95, BP7/8 $27.50, KENWD: PB21
$12.95, PB24/25/26 $19.95, TEMPO:
S1-S15/series $22.95, YAESU: FNB4/
4A $32.95, FNB10 $18.95, AZDEN:
300 $19.95, “NEW PACKS™ ICOM:
BPS5 $43.95, BP8 (BASE CHG ONLY)
$39.95, YAESU: FNB2 $19.95,
FNB10S/FNB12 $44.95, SANTEC:
142/1200 $22.95. TELEPHONE /
PAGER / COMPUTER /| COMMER-
CIAL PACKS—FREE CATALOG. Add
$3 Shipping/order. PA +8%, VISA-M/
C add $2. CUNARD, R.D. 6 Box 104,
Bedford PA 15522. (814) 623-
7000. BNB931

LONG WAVE 1750 METER products
and kits by Curry Communications.
Please send SASE to 852 North Lima
St., Burbank CA 91505. BNB932

VOX ACTUATED TRANSMITTER 49
MHz, crystal controlled 6-15 VDC, 1
mA. Standby Circuit Board Kit Only
SUPER QUALITY $39.95 ppd. Catalog
$3.00, refundable. Advanced Electron-
ic Tech, Ste. 173, 5800-A, N. Sharon,
Amity Rd., Charlotte NC 28215. (704)
545-2681. BNB933

LET THE GOVERNMENT FINANCE
your ham radio-related small business,
Grants/loans to $500,000. Free record-
ed message: (707) 449-8600. (LO9).
BNB935

VIDEOCIPHER Il MANUALS. Volume
1—Hardware, Volume 2—Software,
either—$34.95. Volune 3—Projects/
Software, Volume 5—Documentation
or Volume 6—Experimentation,
$44.95 each. Volume 4—Repair,
$99.95. Cable Hacker's Bible—
$34.95. Clone Hacker's Bible—
$34.95. Catalog—$3.00. CODs (602)
782-2316. TELECODE, PO BOX
6426-PE, Yuma AZ B5366-6426.
BNBS38

ANTIQUE RADIOS, tubes, wiring dia-
grams, & literature, send 2 stamps 1o
VRS(ST), PO Box 541, Goffstown NH
03045 for large list. BNBS39

AMIGA, MACINTOSH, ATARI XL/XE/
ST amateur radio public domain soft-
ware, $4.00/disk. SASE for catalog.
Specify computer! WA4EFH, Box
1646, Orange Park FL 32067-1646.
BNB940

FREE INFORMATION. Learn code
fast! Send postage stamp—WA4DSO,
3037 Audrey Drive, Gastonia NC
28054. BNB941
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Number 35 on your Feedback card

Michael Bryce WBBVGE
2225 Mayfiower NW
Massillon OH 44646

Start with a Dead VCR

This month’s project is a bit on the
strange side. From the mail bag, I've
received a lot of letters complaining
about the lack of parts for building. Al-
so, I've been asked for a small power
supply for operating QRP equipment
that's easy to build.

In the past, we've had several power
supply projects which required some
new parts. This month we'll build a
one-amp regulated supply without
spending any money.

Now how is this going to be possible,
you ask? The supply shown in the pho-
tographs was constructed from the
parts lying on the top of my workbench.
Yes, | do have a large messy work-
bench, but with just a little bit of
scrounging, you should be able 1o re-
produce this project. Without spending
your beer moneay.

The heart of this project is a VCR; a
dead VCR. | picked up a used Sony
Betamax at a hamfest. The owner said
it only needgd a fuse. Well, for ten
bucks, what the heck. | took the
bait and was the proud owner of a
dead VCR.

The previous owner was correct in
one thing. The VCR did in fact need a
fuse. What he forgot to tell me was that
it also needed a capstan drive motor,
head guide pins, and a few dozen small
parls.

Playing with the thing, | learned quite
a bit about the drive and tape transport
system of a VCR. | got my ten bucks out
of it and had a grand time, t00. The
VCR ended up in the junk box.

The Art of VCR Dissection

When | was looking around the
shack for parts for this month's project,
the dead VCR rang a bell. | have no
idea how much power is need o oper-
ate all the drive molors, eleclronics,
and whatnots inside one of those
things, but the power transformer

Low Power Operation

LOOKED right for my needs. So,
armed with screw drivers and wire cut-
ters, | gutted the thing. God! What
great fun!

The mosi prized treasure was the
power transformer. It was well shield-
ed, and there were several secondary
windings. Guessing from the size of
the wires coming from the secondary,
the transformer looked like it could pro-
duce at least one amp. Perhaps even
more. One amp will supply us with
quite a bit of power to operate QRP
equipment.

In my zest with the wire cutters, | lost

Making New Connections

| connected both 14.8 volt secon-
daries in series. The result, as it should
have been, was about 30 volts. This
was way too high for my needs, aside
from the fact that the capacitors | had
planned to use only had a voltage rat-
ing of 35 VDC. The regulator would
have to drop the surplus voltage in the
form of heat, which was unacceplable.

What | did was wire both 14.8 volit
secondaries in parallel. This increased
the current to the bridge rectifier/filter
capacitors, and the extra current
helped keep the voltage stable under
load.

The filter capacitors came from the
VCR power supply; | un-soldered the
caps from the power supply PC board.
Using all the capacitors from the VCR, |
came up with about 10,000 uF. |

device. To keep an eye onwhat's going
on with the supply, | used two lamps. |
placed one across the filter capacitors
and the other across the output of the
regulator. This way, when the power
supply is one, both lamps should be
glowing. If you short the output of the
supply, the lamp on the regulator will
go out. This will let you know some-
thing is wrong with the supply or the
connections to your project.

The VCR did not have the needed
lamps, but the junk box yielded some
nice ones. There was only one problem
with them. The lamps were designed
for 6 volts, not 12, Adding a current
limiting resistor kept the lamps from
burning out. If you have the proper
lamps to begin with, you won't need to
add the resistor.

On the AC line pan of the supply, |
added some bypassing. This helped
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Figure 1. Schematic for the VCR junk box, one-amp regulated supply.

the pinouts for the transformer. Armed
with a suicide cord and a VOM, | traced
the wad of wires. As il turned out,
the transformer had two windings at
14.8 volts each, one atl 18 volts, and
still one more at 40 volts. | cut the 40
volt wires short and taped them off. |
didn't need those running loose inside
my supply.

The 18 volt secondary was a bitof a
problem. The wire size was too small to
carry the required one amp. The short
circuit current turned out to be only
250 mA.

The 14.8 volt secondary had heavy
wires coming from the transformer, but
the voltage is a bit low for a regulator,
Most regulators require at least five
volts ABOVE the regulated voltage,
hence the usual 18 volt secondary.

Photo A. The VCR power transformer, ready for wiring.

mounted the capacitors on a piece of
perfboard, wiring them in parallel. The
working voltage of the capacitors are
all the same; 35 VDC. Some plastic
standoffs support the filter board
above the chassis,

The VCR used single diodes in a
bridge configuration. | did not want to
use the diodes from the VCR, so |
chose a full-wave bridge rectifier, a
small 6 amp job in a 1.5-inch square
block, from the junk box. | could have
used the diodes from the VCR, but |
just didn't want to mess with them.

The diode bridge is mounted 1o the
rear of the chassis. Use some heat-
sink compound to aid in cooling the

Photo B. The completed VCR supply
project. Cost? Zip!

keep RF out of the supply. The values
came from the VCR. Nothing is critical,
so use what you have, but watch the
working voltage of the parts. Don't use
anything less than 600 VDC for the ca-
pacitors. Also, don't forget the fuse and
the three-wire power cord. Again, the
VCR supplied the needed parts.

Stage by Stage

The heart of the supply, 2 simple
three-wire LM317 regulator, sells for
about $2 each al Radio Shack. In my
supply, | use the 317, but in a TO-3
case. It's much easier to work with, The
LM317 must be heat-sinked and insu-
lated from the chassis.

Wire the supply up in stages. Do the
AC line side first. Check for proper sec-
ondary AC voltage to the diode bridge.
Check for outlput on the filter capaci-
tors. This should be about 16 volts, de-
pending on the secondary voltage of
the transformer.

Wire up the regulator as per Figure
1. Adjust the trim pot for 12.6 volts out-
put. That's all there is to it! The LM317
will supply one amp of current. That's
about 12 watts of power. Five-way
binding posts allow for easy hook-up.
Not too bad considering what we have
in the complete supply.

Button everything up and make sure
you have taped off any unused sec-
ondary wires from the transformer.

Of course, you don't need a dead
VCRA 1o build this supply. | came across
a dead computer monitor for the trans-

former. |
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Number 36 on your Feedback card

Homing IN

Joe Moell, P.E. KdOV
PO Box 2508
Fullerton CA 892633

Sniff with a Bug Buster

Some T-hunters are downright dis-
appointed when they find the hidden
transmitter sitting in someone's car out
in plain sight at the end of a paved
road. To them, a transmitter hunt is
not complete without a chance to go
“sniffing” on foot at the end. | must
admit that | always welcome a chal-
lenging sniff, too. | certainly can use
the exercisel

Still, there are many hunters who
grumble when forced to walk to a con-
cealed fox, because they don't have
sniffing gear. "Body fades' with a
handie-talkie are OK for beginners, but
frequent hunters ought to carry a good
field strength meter (FSM).

Traditional FSMs use a crystal diode
detector (such as the 1N34A) and a
high gain DC amplifier. Sensitivity
down to 100 microvolts is possible with
good diodes and FET input op amps.
But the DC amplifier’s offset drift
means thal a front panel zero control is
required. Zeroing is tricky at high gain
seltings.

A Sniffer for the '90s

New RF technology is making the
traditional detector/amplifier FSM ob-
solete. One-chip RF amplifiers that are
nearly flat from HF to microwaves are
now common and inexpensive, Putting
the gain at RF instead of DC eliminates
the zeroing problem,

Several companies make monolithic
wideband RF amplifiers. You can ex-
periment with the Avantek MSAD235-
22, available from BCD Electro (PO
Box 450207, Garland TX 75045-0207;
214-343-1770) or the NEC UPC1651G
soild by All Electronics (PO Box 567,
Van Nuys CA 91408, 818-904-0524).

For most simple projects, | prefer to
dispense with an etched board and just
wire the parts together on perf board.
With RF circuits like this, however, a
PC board and stripline techniques are
musts for stability and wide bandwidth.

Oploelectronics Company (5821 NE
14th Avenue, Fort Lauderdale, FL
33334, 305-771-2050) has the answer.
This company, well known for its hand-
held frequency counters, makes a sen-
sitive FSM, model CCB. It features two
Mini-Circuits MAR-6 wideband amplifi-
ers and a logarithmic LED bar graph
indicator.

The primary market for the CCB is
people who think that there are tiny RF
bugs all over their homes and offices,
ready to pick up and transmit their most
intimate conversations to earphone-
wearing agents in trench coats sitting
in dark vans. With the CCB and a whip
antenna, these folks can while away
the hours wandering around and check-
ing their cupboards for the little critters.

I'm in no position to say how well the

Radio Direction Finding

CCB works at detecting flea-power hid-
den mikes and wiretaps, but | found it
to be great at T-hunt sniffing. At $99.95
wired and tested (add $3.50 to all
prices for shipping), it's a bil pricey.
Fortunately, there is a lower cosl op-
tion. For $59.95, you can order the PC
board and all parts, except cabinet,
plus complete assembly instructions
and a 7" x 9" blow-up photo of the
completed board to guide you.

Make It Better

For another $20, you can get the
company's nice cabinet for the CCB,
but you can do better for less. | put
the board on standoffs in a 4-'2" x
3-%2" x 1" aluminum chassis (about $7
locally). | made a front panel of surplus
copper-clad PC board material (see
Photo A).

A single 9 voit battery provides pow-
er, but my chassis has room for two
batteries. After several bad experi-
ences, | learned to have a spare battery
available at the flick of a switch in every
piece of RDF gear. | also added a test
jack next to the dual battery power
switch, so | can quickly check the con-
dition of both batteries with the multi-
meter in my tool kit.

The monolithic amplifiers are tiny
dots of plastic, about 1/16” in diameter,
with four leads: input, output, and two
grounds. Each of the two RF stages
consists of just an amplifier, an RF
choke to supply power, and coupling
capacitors (see Figure 1).

The RF stages drive a Schottky de-
lector diode, with DC bias for maxi-
mum sensitivity and good linearity.
Detector output goes to a bar graph
LED driver. A separate biased diode
connects to the reference input of
the driver IC. The two diodes track
each other with temperature varia-
lions, so zeroing is a set-and-forgel
procedure.

With all LEDs lit, the sniffter draws
190 mA. That will drain the battery in a
hurry. You will want to use the switch-
selectable DOT mode instead of the
BAR mode for most situations, Save
the BAR mode for those pitch black
no-moon night hunts when you can’l
see the position of the single dot. Cur-
rent drain in the dol mode is 65 mA.

Experienced builders will have no
serious problems building up the Op-
toelectronics CCB board. But you will
need sharp eyes and steady hands.
You'll also need a pencil iron with a tiny
tip. A large illuminated magnifier would
be a big help, particularly if you have
“aver-forty'' eyes.

The etch and eyelets are tiny. Sol-
dering on the three surface mount chip
capacitors |s tricky. You also have to
carefully scrape away the green mask
in many places to make room to solder
down the RF components.

It Finds the Fox
| adjusted the internal zero control
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(R11) so that the leftmost LED is on
with no signal input. Minimum RF sen-
sitivity of the CCB sniffer is 600 to 800
microvolts, depending on the setting of
R11. That's the level at which the sec-
ond LED just comes on.

The CCB gives about the best sensi-
livity one can ask for in a wideband
sniffer like this. Sure, you could add
another RF siage or two, but it would
do little good. Just about anywhere you
go, there will be enough ambient RF in
this wide spectrum to give you a few
hundred microvolls from almost any
antenna. This ambient RF masks
weaker signals.

Although you could add internal
tuned circuits and more gain, you won't
need it for sniffing out most ham radio
foxes. With a quarter-wave whip anten-
na, the CCB detects a 2 meter 1 watt
handheld well beyond 500 feet away.
Connected to a low-output military sur-
plus loop, it got bearings on a 6 meter
mobile station from 200 feet.

Your FSM may also come in handy
while mobile, if the hider uses very high
power and “‘swamps out’’ your receiv-
er/attenuator combination. One night |
used it with a full-size quad and attenu-
ator to get bearings on a high power 2
meter fox from over a mile away in
open country. The signal was so pow-
erful that RF went around my altenua-
tor and through the mobile trans-
ceiver's case. But the sniffer worked
fine.

Advertised frequency range of the
CCB is 10 to 2500 MHz. Response is
fairly flat to 700 MHz, then it begins o
fall off. Full sensitivity on 10 ham bands
without tuning—that'’s pretty good!

Fixing the Glitches

There are a couple of minor design
problems with the CCB circuil. Zero
control R11 is a single-turn 5k pot. It's
far too touchy and too high in value,
The required resistance is about 250
ohms, so | removed the supplied part
and substituted a 500 ohm multi-turn
trimming pot. That made set-up much
easier,

A 6.5 volt regulator supplies Vec to
the amplifier and display, intended fo
give constan! sensitivity as the battery
ages. But the regulator is an LM317,
which has high offset voltage. It falls
out of regulation when the battery
drops below 7.9 volts. | want the unit lo
work with battery voltages down to 6.5
volts. There are low dropout regula-
tors, such as the LM2941, that shouid
allow it.

The bar graph readout is great at
night, but it washes out in the bright
sun. | added a hood 1o the front panel,
made from 34" wide strips of PC board
material soldered together. With this
shade, the LEDs are much easier to
see in daylight,

How Close Am I?

Ordinary field strength meters give
readings that are linear with input RF
voltage. The LM3915 bar graph IC is
different; it gives a logarithmic re-
sponse. Each successive LED in the
display represents 3 dB more signal
than the one to its left. All other factors

being equal, this means thal as you
walk toward the fox, the indication will
increase two LEDs each time you halve
the distance.

For example, lel’s say you get to the
end of the road and the beam on the
car indicates the fox is somewhere in
the cactus patch ahead. You get out,
pull up the whip, and the display shows
LED #3. You count your steps as you
gingerly walk in the direction that the
beam points. When LED #5 comes on,
you have gone 200 feel. Thal means
the hidden T should be about another
200 feet away.

LED #7 should come on when you're
100 feet away, and LED #9 at about
50 feet. Of course, this method won't
work if there are intervening obstruc-
tions or if the hider is varying the trans-
mitter power. The dislances given are
relative, and applicable only 1o this
example.

The logarithmic LED display elimi-
nates the need for a sensitivity con-
trol, but occasionally you will encoun-
ter a very high power hidden T that
“pins’’ the display before you find it. |
added S3 and R12 for thal condition
(See Figure 1).

Closing slide switch S3 reduces the
gain of the first RF stage by reducing its
supply voltage. It changes the “pin-
ning"” sensitivity from 30 millivolts to
300 millivolts. Keep the R12 leads
short.

OK, hunters, now you have no ex-
cuse when you are unable to walk up to
the fox at the end of a hunt. See you at
the hidden T! &}
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K80V WIDEBAND FSNM

Photo A. K@OV version of the Op-
loelectronics sniffer, with dual battery
power switch and test point on top. The
home-brew hood makes the LED dis-
play visible in sunlight.

Figure 1. First stage of the FSM con-
sists of the wideband amplifier and a
few additional parts. R12 and 53 are
added lo provide swilchable gain re-
duction,
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(steps through all four screens)
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ELKTRONICS ; . B
12536 T.R. 77 * Findlay, OH 45840 f‘:" Is "t'l“ ““"e.“: translate your =
(419)422-8206 winter’s dream into summer’s reality,
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* US Towers at truly competitive pricing.
* 40 to 89 feet; arrays up to 30 sq. ft.
e Complete packages available

Send For Catalog

= Toll Free: 1-800-HAM-TOWER

- (1-800-426-8693) e

35 Charlotte Dr. Y
Spring Valley, NY 10977 | TOWER

ELKTRONICS
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COMPUTERIZE
YOUR SHACK

Control up to eight digital radlos simultaneously from
your M5-DOS microcomputer! DataCom, Inc. offers a
series of software/hardware packages that interface
with many current synthesized rigs. These Include:

ICOM 735, IC-761,IC-T81, IC-RT000, IC-RT 1A
Yaesu 747, 7T57GX, 757GXI, 767, 9600

I'..:f‘

e
#

o,

| e

¥

%
X\

o
b

YT
X

N

18

| . P v |

’

b 1|
)

Kenwood TS-440, TS-940, T5-140, T5-680, 711,811, CIRCLE 26 ON READER SERVICE CARD
R5000
Datacom couldn't be simpler to install. The user
doesn’t need to know anything about M5-DOS—the s U PER PER FO H MAN c E BATTEHI Es
installation program does it all! After installation. the
user sets the parameters with menus.
These packages allow :nmplf;u :untm:;:'thﬁﬂ rigs UFDATE[' SU PEH 'CUM SUPER SEEHEFI!HYAESU
from the keyboard. and more! Datacom 82 . SUPER ICOM BP-78. 132 volts Y B-4SH. 12 volts,
*Scan functions added to radios that don't 1200ma triple the capacity of the 1000ma. doubile the capacity of the
siiohpad o gl e Icom BP-7, 5w output Yaesu FNB-4. 5 watt output Rapid
*Frequency and associated info memory limited SUPER II:‘HH EUFFE_ 96 volts charge only. $71.00
only by disk storage. 4 :
*Tabular screen display of all of the channeis 1200ma. 50% more capacity than ?ggrﬁa T;Eisg tfﬂuiails gltﬁ 1‘}0::15'
stored in memory, along with a full description of the lcom BP-8 Vomen FN EEE - F'a‘:t y of the
each, including: Both are rapid base charge only, or : [l; X S watt output.
—mode (LSB, USB, FM, etc.) slide in wall charger, 4 inches high. ﬂﬂrll or Wﬂi charge, 565.00
—elght character alphanumeric description BP-7S or BP-8S. $65.00 ooth are perfect for the 03, 09 and
—signal bandwidth SUPER KENWOOD | (27 series radios and are 4 inches
*continuously variable scan delay from 100 Exact replacement FNB-2 Nicad pack high.
milliseconds up SUPER KENWOOD PB-258/PB-268.8.4 for Yaesu FT-404R /207R/208R/708R  Inseris for:
*a full-featured logging utility ”?1';?{ HI;'EHEIIF?E%ET mﬂmﬂﬂi%%}: 22 50 FEHHEI;HEPBEE. 25H. 26 $25.00
of the PB- -26 for the . com BP- $18.95
DATACOM IV shipping—Many new features , .
PROGRAM WITH INITIAL LIBRARIES 129,95 the standard wall charger or drop Icom HM-8 $35.00 Icom BP-7 [500ma) $29.50
HS.232 1O TTL INTERFAGE ONLY (NEEDED IF DON'T HAVE in charger. 3 inches high $65.00.  Yaesu MH12A28 $31.00 lcom BP-8 $29.50
B S Full line for Yaesu 411/811/470. FNB-10/11/12/14 available
mng?WMHmm Egg: Add 54 00 shipping4 handling for first pack. CT residents add 8% tax
SPECTRUM ANALYZER MODULE (CALL FOR PRICE) Compiete line of NICAD packs for Icom. Kenwood, Yaesu, Tempo. Santec, Azden. Cordless Telephones.
COMPLETE SYSTEMS INCL RADIO, INTERFACE, COMPUTER, Akaline, Nicad & Gell-Cells. All NICAD packs include 1 year guarantee. Commercial Radio Packs available
AVAILABLE [CALL FOR PRICE) For all your battery needs. write or call today for a compiete catalog. Dealer inquiries invited
MADE BY HAMS FOR HAMS
DATALOM, INT- PCRIPHEX Inc
BOX 5205 = BNy . 2
HOLLYWOOD, FL 33083 VISA 149 Palmer Road « Southbury, CT 06488
(800) 780-9505 FAX (305) 9874026 BN (300) 634-8132 In CT (203) 264-3985 FAX: [203) 262-6943
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Engineering Consulting’s computer controlled Ham Shack
See system variables, control

reprogram all via packet!

Ultra Comshack 64 Repeater Controller

HF & VHF Remote Base*Autopatch*CW Practice*Rotor Control
*Voice Meters*Paging*Logging*Polite ID's*Packet Voice B.B.S.

TS 440; 840:140
1C 735; TH1

VHE

e i

FT 727R; 767; 736
TS 711 : B11 : BEO

Model CS64S
$ 359.95

s Includes: Interface,
' disk, cables, Manual

Ultra Options

Add duplex tel. Remote Base con-
trol & 3 way patch..TLCN.. $159.95

Controller Fealures
“*Change variables remotely
from touchtones or Packet
*“Unlimited voice vocabulary!
*Alarm Clock, auto execute

1*1000 (18 dlgl
*Quick dial

*Disk & Printer logging of
users, tel #'s, lapsed time
*18 Rotating Polite ID's
*16 External relay controls

“‘CW Practice with voice
*Securlty mode, T.tone mute
*Yoice announces each user

: Cé4 OR 1B Mini
| , =) Cat
{ Allows H.T. to scan 100

2"x3"
TSDQ

H.T. for field usel Digital "S"
Meter; comment fields; auto
resume & delay; Scan Lock-
outs; Loads FT727 in 15 sec.
Hardware, cables, & disk
included for C64 or IBM

‘Model 727  $49.95

-3
= wEOE T
W <--Minature Audic Amp.

1 watt audio amp | When it needs

police, fire!

583 CANDLEWOOD ST.
BREA, CA. 92621

| Module installs inside all H.T's;\g,

AMERICAN EXP
TELEPHONE: 714-671-2009 PRI R RIS

(v Sra B ot iR L . residents add 6%

Autopatch & Reverse
) tel #'s stored|Open Col. Trans. Sw....CS 8..589.95
quick answer
*Directed, general page
*Selected restricted patch
*Individual 4 digit user codes "Telephone control input
Dual Combined Remoles
*18 Macro/Scan memaories

*Scan up/down; 100Hz steps|.
Sl itibras & Took modes EPROM Autoboot CART....$109.85

* 2,5, & CTCSS Tone Paging "Operate splits, combine HF
|& VHF radios as Dual VFO's

i*Autumatic mode selection

‘Talking S Meter; Voltmeter
*Volce Beacon rotating m

Touchtone Decoder
4 digit sequence; & QUAD
expansion 4 relay option

External relays; 3 DPDT relays +5

*Rotor control D.C. to digital display
B Voice: for all rotors....HM1...$59.95
*2 Voice Meters & 2 Alarm Inputs;

8 Relay On/Off Control..PK8.$159.95
‘Reprogram & Control via Packet,
Packet io Voice B.B.S PK1....$89.95

*C64 & 1541 12V.Switching supply
crystal controlled ...DCPS...$129.95
*Digital Voice Rec/PB 32 or 64 sec.
voice Mailbox & ID Tail.DVM $179.95
*Manual (REFUNDED).MN1..$ 20.00

Decode-A-Pad

Touchtone to RS232
300 Baud lnterfe_!_-l_:_e .

8/20 V & audio in; Field Pro-

ram 50,000 Codes: Mom. &
FHAANE:S A Proghems ﬁatching; DPDT Relay; Wrong

digitreset; LED fordigit valid &
1E.tCh', inc. 24 Pin connector = 12 Volt CB4
QUAD option adds: four 2
Amp. relays; 5 digit master
on/off control for each relay.
TSDQ $89.95 QUAD $99.95
AUDIO BLASTER IS gr e i

204; 470; T3/23; U16; THEEJ{

to be loud! Installs in 15 Min. Used by

Model AB1S $2

4.95

[Einiu Mic & Spkr Jacks, vol. control; Req. 9 to
AEss |12V; Interfaces to Ultra Com Shack 64

M CabE - -
P £
A12Y) y LR L]
Use with all computers
Decodes 16 touchtones
Includes Basic program

DAP_§ 99.95

T

Crystal G0Hz
VAL SY. 2A,
] C64 & 1541

L DCPS $120.95

Voice Recorder|

*Records 32 or 64 Sec.
studio quality audio
*Use for auto CQ, ID
tail, Mailbox, Local or
I-:.-;;I:: contral; Up to 16
selectable messages!

Includes: 1 Watl audio amp;1 Meg RAM;

| ?!"Tlg
L

Ver 8.0; Provides Digital Voice CQ, 1D

tail, Mailbox, bulletins IFITTIEIFCES

OS50 Tutor

Study Aid for the Amateur Radio Exams

Program Features:
* Runs on 1BM Personal Computers and

compatibles with minimum 256K RAM or

Macintoshes with minimum 512 K.
» Programs are available for Novice,

Technician, General, Advanced and Extra
Amateur class exams as well as Commercial

Radio Telephone and Commercial Rada

Endorsement. Each program sold separately.
* Work with the entire question pool, selected
areas, or additional questions automatically
selected by the program from your weakest

areas.

» Includes full screen graphics, explanations

on appropriate questions and a pop up
calculator on the IBM version.
«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 written on Epson/IBM or
Macintosh graphics printers.

All you need to join the ranks of Amaleur radio operators.*
(btain your Novice license or upgrade to a higher class the L
easy way on your personal computer with D30 Tulor. MELC“ ®

r

£

$29.95 e cis

PA residents add 6%. Price includes shippimg
Pl 52 each for 3 12 " [BM Digks

INM Puablic Domain disk also available with excellent
morse code tutor as well as a contest logper,
propapation predectors, beam plotter and othérs,
Cost is $3 to cover materials and handling, $2 if

M 4 |

The most gdvy

Sy Wed program ['ve i
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Never Say Die

Continued from page 4

getting the League to provide the lead-
ership amateur radio desperately
needs right now. The cure is simple. . .
elect new directors who can bring busi-
ness expertise to running this $10 mil-
lion business instead of trying to
siphon off everything they can for
themselves.

Hey, even if you are so brainwashed
that you truly believe that I'm totally
wrong. . .that I'm lying to "'sell maga-
zines'' . . .what have you possibly got
to lose in helping to elect some new
directors? And why would you be
against their being experienced busi-
nessmen instead of old ARRL organi-
zation hams who have gradually
worked their way up the ladder to the
most prestigious level of all?

No sharp businessman (entre-
preneur) would waste his time with
such a trivial pursuit of power and
recognition as the League organiza-
tion offers.

Do we need to throw all the rascals
out? No, oddly enough there are a few
intelligent directors who would like to
help the League start providing leader-
ship for our hobby. Unfortunately, they
are greatly outnumbered.

Pressure Points

How can you, as one single amateur,
make your opinion felt at HQ? You can
do much more than you think. For in-
stance, if you are a member you can
make sure you vote in your next elec-
tion. You can look at the business cre-
dentials of the office seekers and avoid
anyone with a long list of League ap-
pointments.

You can make it your business to get
to know the hams running for director
and vice director and do what you can
over the air and at local club meetings
to bring about a change.

If you're not a member you have an
even stronger say. The League lives or
dies on your decision to join. If you pay
your money, that's your vote for the
status quo. Why should they change as
long as you're sending them money
every year anyway?

Your real power lies via the mail. In
this you have an enormous lever to get
the League directors to shape up. No,
not in writing to them and complaining.
Remember, most of 'em think you are
an idiot. But you wouldn’t believe what
an effect you can have if you start writ-
ing to the QST advertisers and telling
‘em that their supporting the League is
going to affect your equipment buying
decisions.

You see, power goes where the mon-
ey goes. Money is power, right? That's
not a new concept. Well, if you spend
the dollar and look at the ARRL's finan-
cial statements, even as laundered as
they are, you can see that a one-page
advertiser in QST brings in far more
money than a thousand members. So,
while they can afford to ignore your
individual complaints, you better be-
lieve they're nolt going to ignore any
unhappiness coming from their horn of
plenty.

You've got a powerful lever there, if

you'll use it. Advertisers, who are not
used to hearing this sort of thing, will
start getting nervous when they get
their first letter. By a half dozen they're
going to be on the phone to Newington.
If they get a thousand such letters,
even the most dim-witted directors will
be asking, ''How far do you want me to
jump?”

Yes, | know you're dreadfully busy.
You certainly don't want to have to
miss Twin Peaks or The Simpsons for
something as trivial as this. And be-
sides, your high school spiral notebook
is almost out of pages by now, so you
haven't any stationery. Further, sup-
pose the advertiser lets the League
know of your perfidy and they send
their goon squad to break your legs?
Maybe you'd better send your letter
anonymously, just to be safe. Sure,
that sounds silly, but I've met amateurs
who really believe it.

The League sure has managed to
instill fear in its members. I'll bet that
60% of the mail | get critical of the
League asks please not to mention
their name or call if | print the letter. |
can’t imagine what they think will hap-
pen to them. Has the ARRL got a KGB
branch with enforcers who make peo-
ple disappear? Have we got death
squads in our hobby? You'd certainly
think so to see the letters | get. . .and
lots of "em.

The Changes

| outlined the two basic changes the
League needs to make to get our ama-
teur radio hobby back into the biack.
We need to get our bands cleaned up.
We need to put good strong peer pres-
sure on the crazies and idiots who are
using bad language, jamming, and oth-
erwise making it less fun to be on the
air far the rest of us.

Then we must organize a public rela-
tions campaign to acquaint the general
public with our hobby. We must make
sure that kids are aware of amateur
radio and at least consider it as an al-
ternative to all those heavily advertised
computer games. We have lots to offer
kids, if we can get the leadership we
need to make it happen.

How much would it cost to set up and
fund the two teams | suggested? For an
organization the size of the League,
with millions stashed away for a rainy
day, any pleading that they don’t have
the money is absurd. It's already rain-
ing! Just take one look at their balance
sheet that you got when you bought
their annual report for a dollar and
you'll see that this is a matter of man-
agement, not money.

I'm not talking about hiring a big
bucks Madison Avenue advertising
agency and budgeting a million dollars
of ads. . .about what it takes for one
minute of TV during the superbowl
game. I'm talking PR, where the cost is
miniscule and the resulis king-sized.

I'm not talking about $100,000
videos extolling amateur radio. . .
extravaganzas which are mainly self-

congratulatory and do virtually nothing
to get across to the general public how
much fun we're having and how little
our hobby actually can cost.



If you want to sell a product you point
out the benefits to the customer, not
the technical specs. We should be
showing kids having a ball hunting hid-
den transmitters on foot. We should
show young hams swarming over ham-
fest flea markets, buying cheap used
equipment. We should show 10m
Novice DX QSL collections.

With a little editing the League could
put together one whale of a Field Day
video, made up from home videos sent
in by a couple hundred affiliated clubs.

The money is there. The resources
are there to do what needs to be done.
The only thing lacking is for the leader-
ship to make it happen.

You have the choice. You can, with a
couple dozen letters, change the histo-
ry of amateur radio. Or you can let it
continue to gradually slide into obliv-
ion. And there's just a chance that if
you do write and the League is pushed
into getting our hobby growing again,
that the kids we bring in will be the
American engineers, technicians and
scientists our country so desperately is
going to need in the future.

Making Some Money

Letters are still coming in from read-
ers complaining about being short of
money. When one considers how
much of it is out there and how easy it is
to get, | wonder why there isn't more
interest in improving the odds.

The Financial News Network (FNN)
Entrepreneurial Van stopped by to in-
terview me a few days ago. One of the
questions they asked, naturally, was
how |I'm able 1o spot so many potential
businesses. How was | able to figure
out ahead of time that cellular radio
would be big? That microcomputers
would be enormous? That compacl
discs would grow as they have?

I'm giving a talk in a few days to a
Mensa (high 1Q) group on the subject of
being successful. In case you are la-
boring under the mistaken idea that it
takes brains to be a success, | might
point out that there seems to be little
relationship between brains and suc-
cess. Ray Croc, the McDonald's chap,
wrote that in his book on how to be
successful. Even after meeting and
talking with several thousand Mensans
| have no reason to challenge the con-
cepl. They're a great bunch of under-
achievers.

As a ham, unless you chealted to get
your ticket, presumably you have both
a knowledge of electronic fundamen-
tals and an interest in learning more.
This gives you an edge. And that's
what you need to get more than your
share. Gelt without guilt, right?

If you think we're living in a techno-
logical age now, wait'll you see what's
coming. Technology is going 1o keep
right on growing, whether you are able
to cope with it or not. And the better
you're able to cope, the more polential
you have to make money.

Technology tends to bewilder older
people. Kids, who have no fear of com-
puters, jump right in. Of course they
make up for their ability to use comput-
ers by a growing inability to understand
them. Kids, abetted by their parents,

who are busy watching ballgames on
TV, opt for the easy. They are avoiding
math and science courses. Too much
trouble.

There | go grumbling about how par-
ents are allowing their chiidren to be
dummies. Encouraging them, really.
That isn’t going to help you make mon-
ey, is it? Well, not unless you take note
of the problem and keep it in mind so
that when something turns up which
might help solve the problem, you'll
look into it.

The easiest way o make money is to
find a product or service that is needed
and supply it. Find a niche and fill it.
There's nothing new about that advice,
but how seriously have you integrated
that concept into your own thinking?
Once you start applying the idea lo real
life, you'll start seeing all sorts of wide
open niches.

Okay, presuming that you have
some electronics skills, they will open
more and more opportunities to you as
the whole world goes high tech. Right
now there's a tremendous need for
people to fix electronic equipment. If
you start specializing in computer re-
pair in your spare time, you'll quickly
find your time filled up. One thing we
know for sure about electronics, every-
thing breaks. If you can fix "'em, you're
in business.

VCRs, which are in almost every
home, break. They break a lol. Has it
ever crossed your mind to find some-
one who fixes VCRs and see if he
needs some help? That comes down to
the most basic of common sense. . .
why spend your own money (o learn
when there are people who will be de-
lighted to pay you? Learn on other peo-
ple’s money. Once you're good at VCR
repairs you can open your own shop.

When you have more business than
you can handle, hire on someone and
train them. If they're entrepreneurially
inclined you'll be training a competitor.
If not, maybe you can open a second
shop a few miles away.

Audio equipment breaks. Radios
break. Ham gear breaks. Gelting
things fixed today is a major hassle, as
you well know. Heck, many families
throw out old VCRs instead of getting
'em fixed, Cheaper. Maybe you can get
'"em to throw their broken VCRs your
way. . .then you can fix 'em and sell
secondhand VCRs with your guaran-
tee.

Years ago | editorialized about get-
ting into the home security business. |
keep hearing from readers who took
me up on it and have done well. Some
have built multimillion dollar business-
es. There was a ham here in New
Hampshire who said my editorial got
him going, but alas he didn’t pay atten-
tion to my advice on smoking, so he
dropped dead in his 40s.

The latest Heathkit catalog got me all
excited. Their big new push is in gad-
gels to remotely control your house
lights and appliances. What a fantastic
opportunity, since you presumably un-
derstand how these things work, to
sell, install and service them.

I'd sit down at a Macintosh desktop
publishing system and put together a

The Radiokit DVR-60 Digital Voice Recorder

State of the art surface mount technology provides unequaled price/
performance benefits in a unit that measures only 2%. x 3% inches.

$149.95

Numerous Amateur/Commercial/lEducational Applications:

* Repeater |ID and Messaging * Simplex Repeater * Voice Mailbox

= Contester/DXER Voice Messaging, Interface with Popular Contest
Logging Programs.

» Missed or Busted Call Playback. Works on ANY Audio Signal

» Instant Replay of Emergency or Traffic Messages. = Home Security

* Talking Sign + Public Address System—Emergency Announcements

Specifications:

* Up to 16 Variable Length Messages

* 60 Seconds Recording/Playback Available as Shipped, User
Expandable to 4 Minutes.

* Message Buffers Completely Soft Sectored

* Handom Access Playback

» Seiectable Continuous Loop on Record Luﬁfn:nzlﬂ::‘; :::‘5 .

* Manual or Computer Controlable

» 32ZKBPS Sampling Rate for Natural Sounding Audio

» Selectable Input Gain Levels, 0, 20, or 46. 2V PP Max

» Message Select: Up to 4 Lines Binary Code

» Signal to Noise Ratio 55 dB * Power Requirements 9-15 VDC @ 50 ma Peak

» Distortion Less Than 2% THD +* Completely Wired and Tested. NOT a Kit.

The DVR-60 is provided with full documentation. Four holes are provid-
ed on the PC board for mounting convenience. All input/ioutput lines
and component designations are clearly silk screened on the board.

OEM and Dealer Inquiries Welcome
Custom Design and Production Facilities Available

RADIOKIT « P.O. Box 973-C » Pelham, NH 03076
(603) 635-2235
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CONTINUOUS COVERAGE ANTENNAS
FOR COMMERCIAL & AMATEUR SERVICE

Model AC 1.8-30

® SWR Max2:1, 1.4:1 average from 1.8 10 30 MHz
@ Can be installed in approximately 80 ft. space
@ |deal for commercial services for multi fre-
quency operation without the need for
antenna tunerns o additional antennas
® Handles 1 KW, 2 KW PEP ICAS
® Higher power models agvailable on
special order. Contact your
dealer or factory

BF TRANSFOEMY

e

.

1.8 to 30 MHz

$198.%

SHIPPING & HANDUING
ADD 5400

u
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— HEELCT O0AN FEED

US Potent No. 4511.698

Model AC 3.5-30

® SWR less than 2:1 from 3.5 to 30 MHz

® Complete assembled. Balun terminated with
standard 50-239 connector

® Powercapabillity 1 KW -2 KW PEPICAS, Higher
power model Is available on special order,

@ Designed for 50 ohm feedline

® Weather proof balun and balancing network

r- Only 90 feet long | -l

"

Us Pgtent No. 4423 423

3.5 to 30 MHz

$198.%

SHIPPING & HANDLING
ADD 5400
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catalog to spread around the neighbor-
hood, looking for potential customers
for these systems.

Heath also sells some nice home se-
curity products. . .plus there are sev-
eral mail order security product firms.

People love gadgets, but their igno-
rance of electronics makes them afraid
to even try to use them. I'll bet you can
find an endiess supply of people who
would love to have remole home con-
trol units, if only someone else would
install a system and teach them how to
use it.

While you're there you might also
show them how o program their VCR. |
forget the percentage of homes where
no one knows how to do it, but it's de-
pressing. They just use it to walch rent-
ed movies or to make instant record-
ings. When they get a new VCR you
can come in and show "em how 10 use
it. They're all different.

The opportunities to make money
are everywhere you turn, once you
tune your mind to that wavelength. The
primary obstacle to having all the mon-
ey you wanl is your own inertia. You
have, somehow, o develop your own
drive, 1o be different. Inertia. . . habil
patterns we're loo lazy to try and break.
It's the same inertia you face in making
other life changes, such as investing in
travel, getting your weight down to
where you know it should be, kicking
various drug habits such as beer and
cigarettes. . .things which will help
you live longer and enjoy your later
years more.,

There are two hard parts, Firsl is
making the decision to change. Sec-
ond is 1o stick to it when templation
comes. . .which it will. That's when
you face your mosl difficult test of char-
acter. Keep your goal in mind, whether
it be to make money, lose weight, or
kick a drug habit.

Yes, | know all about your not having
time. Sure. Tell me about time. I'm
writing this on my laptop computer
on a flight from New Orleans to Atlanta.
Sherry and | popped down to Mobile
and New Orleans for the weekend. |
got together with my old WWII sub-
marine shipmates for a reunion aboard
our old boat, the Drum S§5-228, which
is on display in Battleship Park in
Mobile. Murray Flanders K4RQQ has
a ham rig sel up on board. . .look
for him Saturdays at 1600Z on
14,243 XXX,

While there | gave a talk to the
Maobile ham club about the no-code
rulemaking proposal. They fielded
over 80 members for the meeting!

| also had an opportunity 1o meet the
new skipper of the battleship Alabama,
Fred Lovewood WA4JVA. | immediate-
ly came up with an idea for making the
Drum a lot more fun for visitors. How
aboul setting up speakers in each com-
partment which explain what wenl on
there during a war patrol? Then, may-
be every 20 minutes, break in on the
explanations with the battle alarm, dim
the lights and announce that the boal is
being attacked and is going to sub-
merge. The diving alarm would sound,
then the sound of air whooshing out of
the tanks, "'rig all compartments for
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QSL OF THE MONTH
To enter your QSL, mail it in an envelope o 73, WGE Center, Forest
Road, Hancock, NH 03449_ Attn: QSL of the Month. Winners receive a
one-year subscription (or extension) to 73. Enltries nol in envelopes

cannot be accepted.

depth charge and run silent,”" then
there would be the sound of screws
passing overhead, a series of realistic
depth charge explosions and more
lights flickering. Finally, a voice says,
““We've managed to evade them,
Captain.” “'Secure from depth charge,
secure from battle stations, surface.”
The surface alarm sounds and the
lights go back to normal. The idea is
o put some excitement into the visit
lo the Drum and make it more than a
look at a bunch of gauges and valves.
Take a cue from Disneyland and make
it an exciting visil. The whole thing
shouldn’t cost much to set up.

After the memorial services aboard
the Drum we drove to New Orleans o
arrange for pictures to be taken for the
second Scott Kirby album of Scott
Joplin music. Scott recorded it in our
Hancock studio, but we needed a pic-
ture showing him at his street piano
with a Mississippi river boat in the
background.

clubs started in local schools, 1o teach
ham classes and so0 on. There's mare
than enough for you to do, no matter
how old or young you are.

Good-Bye Ham Radio Magazine

It did not come as any big surprise
when HR announced ils demise.
They'd been up for grabs for several
years and we'd been dickering with
them recently to fulfill their subscrip-
tion obligations. Apparently CQwas in
more desperate need of a circulation
boost than 73 and oulbid us.

With amateur radio winding down,
the ham industry has less and less
money for advertising, so there just
wasn't enough to support four mag-
azines. | doubt there's enough to keep
three going, but we'll see, won't we?

HA blew away mainly because the
publisher didn't have anything else to
tide him over the tough times. My CD
Review is doing fine thank you, and is
quite capable of keeping us growing

“. . .there are a few intelligent
directors who would like to help the
League start providing leadership for
our hobby. Unfortunately, they are
greatly outnumbered.”’

Scott took a day off from playing
Joplin on Royale Street in the French
Quarter. We found just the right spot
for a photo for his new album...a
place where he would be abie 1o roll his
piano.

When you get to be my age (68), are
you going to be making money hand
over fist and having the time of your
life, or are you going to turn into a veg-
gie and stop all further contributions 1o
the world . . .other than helping main-
tain a QRM layer on the air?

In addition to getting your own busi-
ness going and making money. . .lots
of money . . .you're needed to help get
PR for amateur radio, to help get radio
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no matter what happens to the ham
industry. COR was one of the fastest
growing magazines in the country last
year and will be again this year. It's
growing right along with the music in-
dustry, buoyed up by the exploding
CD market.

I'm starting several new industry
trade publications 1o help the music
industry grow even faster. If you're
looking for a fun industry 1o get into,
you might consider the record busi-
ness. It's really just started in its
growth. For instance, Europe is way
ahead of us already. 40% of the Eu-
ropeans have CD players now vs. 20%
in the U.S. You only have to look at the

European record stores to see where
things are headed here.

Getting back to the HR debacle.
Publishers who don’t diversify can get
in trouble when their industry is de-
pressed. CQ is facing the same des-
perate dilemma. They ve got a couple
of other small new publications, but
they're not in growing industries either,
And their ham niche is awfully narrow:
contesting.

Contesting pretty much rules out any
great enthusiasm from Novice, Tech or
General Class licensees. This is why |
suspect they're going to be very disap-
pointed in the reaction of the HA sub-
scribers to the change. lf the sentiment
expressed at the 73 booth at Dayton is
at all indicative, they'll get very few re-
newals. We had the biggest year ever
for subscribers at our booth, with a
high percentage of them very vocal
about the HA disaster.

I've seen this happen before. A good
friend of mine, David Ahl, published
Creative Computing. He got sucked in-
o buying a subscription list from a dy-
ing computer publication and the
added costs put him out of business.
He had to sell for peanuts to Ziff-Dawvis,
where his magazine was evenltually
folded.

Buying the subscription list of a
failed magazine is a serious gamble.
The publisher is betting that the read-
ers will renew their subscriptions for
several years, thus eventually recoup-
ing his investment. Even if he only pays
a dollar for the list, which is the usual
price, he's slill got the enormous ex-
pense of sending his magazine every
month.

Of course, if he increases his adver-
lising rates to refliect the larger circula-
tion, he can benefit. Unfortunately, it
takes months before the new ad rates
take effect, so that's a long term bene-
fit.. .and only if the readers do actually
renew. | haven't seen any increased
CQ ad rates in effect yet.

What about all those nice construc-
tion articles which made HA so popular
with the more technically inclined
hams? We had a parade of HR authors
coming by the 73 booth at Dayton to
discuss writing for us. Where else
could they ga? We've gotten promises
of great material, so | think we’ll be
holding up that end of things just fine,

Hedy Lamarr—Inventor

Bet you didn't know that Hedy
Lamarr, together with composer
George Antheil (Warsaw Concerto),
got a patent on frequency hopping
in 1942. Her system used piano rolls
to change the frequencies, with the
original intent being lo provide an
unjammable signal to control tor-
pedoes. The system proposed 88 fre-
quencies . . .the number of keys on a
piano

it took the military twenty years be-
fore they started using her technology.

Today it's a staple of military communi-
cations

How much did Hedy and George get
for their idea? Zilch.

I you'd read Forbes, like you
should, you'd know about all this. [}
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Ampire
Mastmounted RF or Coax switched
GaAs fet Preamplifiers

Helical fitered preamps for out of band rejection

2 meter— 19db gain * 75db noise figure * handies 160
walls transmitted power

70cm— 16db gain « 75db noise figure » handles 100
walts transmitied power

Model 146 covers entire 2 meter band = RF switched
= 13-20VDC

Model 14605 covers a 3db bw of 1.4 mhz

Model 146CP, 1480SCP, and 160cp powered with
12Ved thru coax

Model 160 covers 149-174mhz = no helical filter

Model 440 tunable from 420-450mhz
= 10mhz bandpass » RF switched » 132vdc

Model 440cp powered with 12vdc thru coax
Models 148's and 160 $179
Models 440's $189

Shipping for 1 unit—$5.00 Each additional unit—$2.50

Ampire Inc.
10240 Nathan Lane
Maple Grove, MN 55369
(612) 425-7709

[PC SSTV V2.0 $149.95

Turmn your IBM PC or compatible into a complete
slow scan TV system You don't need another
com&ter o send and receve images in up 1o 64

of gray. Works with most popular graphics
cards and pnnters

Includes:
Demodulator Modulator 75 Page Manual
Software Tutorial Cassetle

Requires:

Ham transceiver PC with 640 Parallel Por
Graphics Card Tape Recorder Serial port
Slow Scan Formats: 8,12,17.24 36.48,72 sec

o i ..' r 2

Software S 5tems_Cnnsqltin8
150 Avenida Cabrillo, Suite

San Clemente, CA 92672

(714) 498-5784
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Two METER SPECIAL

Motorola Micors: 45 watt, B Freg, 132150 MHz, Drgwer Unit Only, 570
each. with all accessones. 4.or 2 F Scan Accessory Group; $125 each

GE Exec II: 138-155 MHz, 40 watt, Drgwer Uinit Only, $70 each; with 2 F
Scan Accessores, 5125 each

GE Exacll: £2-50 MHz. 50 waht. Drgwer Unit Only, S65 each, with acces-
sory group: $125each

GECentury[l: 1, 2 or 6 Freq 25 watt, 138-155/148-174, $30 each
Stondard HX-300 portables: 138-144 MHz, $89each

CALL OR WRITE FOR CURRENT FLYER.
ALL SALFS "CASH OR CERTIFIED FUNDS SMIPPED BY UPS

C.W. WOLFE COMMUNICATIONS. INC.
113 Central Avenue
Billings, Montana 59102

* FAX ® FAX & FAX *x
(406) 252-9617

* TELEPHONE » TELEPHONE *

(406) 252-9220
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SPY ON THE EARTH

See on your computer screen what 6 US,
Russian, and Japanese environmental
satellites see. Learn data acquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project. We manufacture and sell all the

equipment you need.
In business since 1956.
For complete details dial our electronic
bulletin board anytime.
300-2400 modem, 8 bits, 1 stop,
no parity: (718) 740-3911.
Voice 8 AM-1PM: (718) 468-2720.
Vanguard Labs, Hollis, NY
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LOGWRITE

Are you tired of wasting your time and money on sub-par
logging programs? Bring your station info the computer age
with LOGWRITE, the quality menu driven, user [riendly
logging program written by Ed Troy (NG3V). LOGWRITE is
the perfect accessory for the complete ham station. It simpli-
fies your operation and gives you the competitive edge in
contesting and DXing. LOGWRITE works with all IBM PCs

and compatibles.

LOGWRITE's unique split screen feature allows for simulta-
neous logging and text processing. Logging features include:

-Instant callsign or prefix scarch
Print, Edit, or View records
-Plenty of room lor notes &k addresscs
Automatic time/dale stamping
Text processor features automatic word wrap, backspace cor-
rect, and scrolling. Throw away your pen and paper’
To order your copy of LOGWRITE. complete with mstruction
manual, send $24.95 [Pa. residents add $1 50 sale< tax) to

Aerospace Consulting

P.O.Box 536, Buckingham, FA 18912 :
215 340~ 184
jPlease specify 3.5 or 5.25 inch Hloppy.)

30 day money -back guaranice
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# FINEST WARRANTY PROGRAM AVAILABLE
o LOWEST RETAIL/WHOLESALE PRICES IN L5
= DRDERS SHIPPED FROM STOCK WITHIN 24 HOURS

FOR FREE CATALDG ONLY 1-800-345-8927
FOR ALL INFORMATION 1-818-T16-5914
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Custom Embroidery
606-371-8200

Wear your name and, or call signs! Clothing with your club
insignia and name. Personal service and custom designs.

« Baseball caps—loam with mesh back. adjustable size

(calls only) $6.00
#* T Shirts—heaavywesght 50/50 blend $6.50
* Sweatsturts—50/50 biend $15.00

& Golf Shirts—S0¢S0 jersey knit with banded sleeve 514 .00

& Nylon Jacket—Mfannel ined

ke linec £30.00 |
L,
Specity color: white, black, navy, or red. %A 3

and size: S-XXLG and youlh
sizes (T shirts and sweat-
shirls) S-L. All
orders prepaid
Add $2.00 lor
shipping and
allow 2-4 weaks
for delivery. For
additional colors °,

and custom |nfor- -~

mation, call X
6068-371-B8200 a
Custom Embroidery \ Th
6591 Louise Court /k&& x =

S8 i
Florence, KY 41042 7
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™ AMIGA commodore™

o3I0 1225 ARS01 ROMS $1055
6567 $1585 B362(DENSE §39.95
6510 $1095 B354 PAULA) §49.95
6581 $1095 BS20A1 §1795
PLA §1295 L3INICKSTARTROM . $2795
6560 $1295 6802033 $139.50
6BBE1/16 $76.95
FEV IR NAAFATTER AN ] 25X anon $10.50
- . Onin
T Lo |l wesain $105 00
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Commodore Diagnostician 6

(UST OUT AMIGA-DIAGNOsTIciaN BookLer $10.95)

Send for our FREE catalog.

The
GRAPEVINE
GROUP 35 CHARLOTTE DRIVE
Ir2¢. WESLEY HILLS, N.Y. 10977

FAX 914-354-6696 914-354-4448 800-292-T445

Dealer Prices available. = | i OUR 10TH
YEAR

Prices subject to change
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SCARED OF THE CODE?

IT'S A SNAP WITH GGTE
MORSE TUTOR, THE CHOICE
OF THOUSANDS OF HAMS &

PROSPECTIVE HAMS, PRAISED
IN QST, 73 AND WORLD RADIO!
LEARN IN JUST 12 EASY LESSONS!

FEATURES OF THIS UNIQUE PACKAGE INCLUDE:
B Code speeds from 1 to over 100 WPM

BSiandard or Farnsworth modes

B Adjustable tone frequency

B Over a billion random conversalions

BLeatters, numbears, punciuation and pro signs
B Random characters & words for each lesson

B Display text while listening or after copying
BAIl paramelers remembered belween sessions
BParameters easily changed when desired

For PC-DOSMS-DOS computers. Available al deal-
ars, thru OST or 73 or send $19.95 lor 525" or $21.895
for3.5° + $2 SAH (CA residents add 6% Tax) to:
GGTE. PO Box 3405, Newport Beach, CA 828659
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LookiINg WEST

Bill Pasternak WAGITF
28197 Robin Avenue
Saugus CA 91350

No-Code or a Contest of Will

No-code will either be the FCC's
way or it will be the FCC's way.
That's the feeling | gotas | satinon a
presentation by commission repre-
sentatives to the Amateur Radio In-
dustry Association's April 27th
meeting in Dayton, and aiso at the
review of an audiocassetie of the
FCC's forum at the Hamvention.
The presentation was a sobering ex-
perience, one | want to share with
you.

The facts of life appear to be
these. The FCC has opened the no-
code Pandora’'s Box only because
the ARRL was willing to let it be
opened. But this time that box will
not be shut if the ARRL changes its
mind. In other words, some form of
no-code license will probably be a
reality within a year or so, with its
privileges to be determined from
comments. What appears to have
been determined already is that this
new code-free Communicator ticket
will be created, and it will replace the
current Novice and Technician
Class licenses as the singular entry
level to the United States Amateur
Radio Service.

For what they claim to be bud-
getary reasons, this is not a nego-
tiable point with the commission.
The only parameter we as hams can
help set—with emphasis on the
“help”’—is the difficulty of entry. If
my assumptions from all the forego-
ing are correct, then it stinks!

Hidden Motives?

A number of years ago, an FCC
official who will remain nameless
told me that ' . . . the ARRL is under
the mistaken belief that it is at
war with the FCC, only we at the
commission have notl noticed the
shells yet.” Could it be that this is the
government's way of finally saying
that they have taken nole of the ar-
tillery from Newington and that this
is their return volley? | say this be-
cause the proposal as outlined in
Docket 90-55 is so absurd as to
make me wonder if there is a more
sinister reason behind the latest no-
code move.

There can be one, and only one,
reason to abolish the code require-
ment for entry into amateur radio—
growth. Massive growth at levels un-
precedented in the history of the
service. Clearly, then, the way
to such expansion is through
simplification of the examination
and a lowering of the entry level
standards. Is crealing an examina-
tion with more than twice the tech-
nical difficulty level of the current
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license going to achieve this goal?
Only a blathering imbecile would be-
lieve that it would! | sincerely hope
that you are not the latter.

To grow, amateur radio does need
code-free entry. It needs what
amounts to a simple-to-attain li-
cense with mainstream operating
privileges. By dropping the code re-
quirement from the current Novice,
and deleting the 10 meter privileges
for anyone entering the service after
implementation, this is easily ac-
complished. Cost is minimal and
nothing much changes. This is the
obwvious solution to a tough problem,
and one that most hams would be
willing to live with.

But there is one fly in the ointment.
The FCC is living under a yet-to-be-
proven belief that rampant cheating
is taking place in Novice licensing,
and that they must do something
about it. | was amazed to learn that
they are convinced, or at least they
say they are convinced, that the lev-
el of those getting Novice tickets in
ways that violate federal law is so
high that they must look for a way to
violate federal law to abolish the [i-
cense! That's right, | say openly that
the FCC is looking to circumvent
Public Law 259!

A Bit of History

When US Senator Barry M. Gold-
water K7UGA sponsored the legisla-
tion that led to the creation of laws
permitting the FCC to use volunteers
for both amateur testing and regula-
tory enforcement, he threw in a kick-
er. Senator Goldwater clearly under-
stood that the survival of our nation
into the next century would depend
on our being able to have a top-notch
base of scientists and engineers, He
also realized that amateur radio has
always been a major route by which
youngsters reached for those ca-
reers. So, the legislation contained
wording to the effect that the Novice
license would always be given free
of charge.

This means that it cannot easily be
brought in under the VEC testing
system unless VECs are willing to
administer the test free of charge—
something very unlikely, given the
costs of operating a testing organi-
zation, So, the boys on “‘M Street”’
have come up with what they think is
a way to solve their perceived prob-
lem of Novice cheating and at the
same time save a few dollars for the
government.

Since the Novice ticket really can’t
be brought under the VEC testing
system, they propose to abolish
and create a new license that can
be tested by the VEC system. In
the process, they figure that they will
be giving much tougher technical
examinations for entry than ever

before, so why not kill off the next
step on the ladder as well?

This writer might be able to buy
the approach if not for a few small
items. First, let’s have proof that this
massive Novice cheating is taking
place! So far, | know of only two
cases that the FCC has publicized—
one on Long Island, New York, and
the other near San Juan, Puerto
Rico. Both of these occurred more
than two years ago, and nothing has
been publicized since. Probably
there is some cheating, but I'm will-
ing to bet that it's no worse than be-
fore PL-259. And | don't think you
can blame it on that farce called
“Novice Enhancement,”” because
the latter was of littlie benefit to
Movices. It brought in Technician
Class operators by the hordes, but
Novices? Who is kidding who? It
should have been called “Techni-
cian Enhancement.”” The commis-
sion is going to have to show me—
and | hope, show you—a lot of
documented cases of cheating and
abuse to where the viability of the
Novice license class is at stake be-
fore I'll buy that poppycock!

Second, there is the complexity of
the proposed written test element.
It would amount to a combination
of the current Novice Class element,
Technician Class element, and
an additional five questions that
the ARRL is demanding so as to
appease its doddering masses. |
don’t know about you, but to my way
of thinking, forcing someone to
memorize—and | say memorize be-
cause that's the way it's done—that
much knowledge just to talk across
town on 220 MHz is not going to
seem very enticing to very many. In
fact, it will probably have the oppo-
site effect. | seriously doubt if the
almost minuscule growth of today's
Novice can be attained with tomor-
row's Communicator. Those of you
who feel that “'no growth is good
growth" or that "‘our bands are too
crowded’’ should be happy. At least
until 20 and 40 meters disappear
from use.

If | had my choice of staying with
the current entry structure or going
to the Communicator in the way it
has been presented in Docket 90-55,
| would opt for the Novice—and | am
very much pro no-code! | feel that a
properly written set of regulations
creating a no-code license would go
a long way toward revitalizing ama-
teur radio. But what Docket 90-55
offers is not the needed '‘No-Code
for Growth"' that a good recruitment
campaign can be built on. It's noth-
ing but a trade-off between artificial
barriers for very ocbvious political
reasons.

Even with the 5 wpm CW test, the
current Novice ticket is a lot easier to
get—and that's apparently what the
FCC does not like to see. The Novice
also offers far more in the way of
privileges than this “fallacy” called
the Communicator. And maybe,
generating feelings like these
is the real aim of Docket 90-55. That

of creating an air of discontent in the
amateur community, and throwing a
barb at the American Radio Relay
League—the government’s long
awaited (and expected) return volley
north toward Newington, Connec-
ticut.

In my view, the FCC has put the
ARRL, and the rest of us, into a
no-win situation. If my assumptions
are correct, we are seeing the resull
of several decades of the adversarial
and sometimes confrontational
relationship between our national
society and the government body
that regulates us. It's a mini-war that
neither side will admit, but it started
some 20 years ago at a hearing
before the commission on a then-
proposed ban on CB linear ampli-
hers.

Reportedly, the FCC commission-
ers were very much disenchanted
with the way in which the ARRL pre-
sented its opposition to the ban, and
the relationship has been downhill
ever since. So is the amplifier ban
that keeps you from buying an all-
band linear that you don't have to
modify yourself for 10 meters. (Yet
the illegal CB amps are still available
at truck-stops nationwide. Some
ban!)

Who is the Communicator For?

And now we have the Communi-
cator. A putrid excuse for a code-
free entry level amateur license.
A proposal with so many new arti-
ficial barriers to getting new people
interested in amateur radio that
| cannot believe it to be anything
other than the aforementioned retali-
ation from the FCC to the ARRL.
The Communicator will not entice
youngsters to amateur radio be-
cause it offers them nothing they
cannot get for $49 at K-Mart in the
form of a CB set. It will make it more
difficult for the elderly to study the
material, retain it and join in, with the
number of questions more than dou-
bled.

As for the young adult busy
starting a family, just forget il.
The Communicator offers little.
And for those just passing into
middie age and with the greatest lev-
el of disposable income? People
who have traditionally been the
backbone of amateur radio? He and
she are already hard targets to re-
cruit. In this area, the Communica-
tor, as proposed, will be a “death
knell."" How many of these people
have left of their own accord after
getting in the so-called ""hard”
Novice way?

So, what really scares me is
the fear that many of the ““doom
and gloom’' predictions of the
publisher of this magazine will come
to pass well before we depart this
mortal world. More important,
what makes me angry is that you and
| really are a part of a “contest of
will"”" between the FCC and the
ARRL. Pawns in a chess game. |, for
one, don’t like being used! de
WABITF EE]



CAT-100 AUTOMATIC CONTROL OPERATOR

RN * Digital Voice Clock
T R S * 120 Channel Scheduler
* Five User Functions
* Control Authorization
* RS-232 Computer Interface
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01P22 » The Packet Radio
Handbook

by Jonathan L. Mayo KR3T

an excellent pece of work
Well wonth reading for both the
cxpenenced and the new packa-
teer. - the defintive gunde 1o ama-
teur packet operation, ™

—Gwyn Reedy WIBEL

Only $14.50

03C09 » Shortwave
Clandestine Confidential

by Gerry L. Dexter
Fascinating recading —new book
covers all clandestine broadcast-
ing., country by country —iells fre-
guencies, other unpublished infor-
matinn—spy—insurgents - freedom
highters—rebel —anarchisi radio—
secret radio—covers all. Current
publication. 84 pages, $5.50

(15495 » Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noll

Like 10 learn how to construct low-

cost, casy-to-erect antennas? Easy-

up Anreanas will help you, $16.50

RADIO

(11 B65 » The Beginner's
Handbook of Amateur
Radio—2nd Editon

by Clay Laster

Combines theory and practice inan

easy-to-understand format, and

provides information for choosing
and installing radio receivers and
transmitters, aniennas. ransmis-

sion lines, and test equipment. 400

pages, 291 illustrations.  S18.00
01040 = DX Power:
EHective Technigques for

Radio Amateurs
by Fugene B. Tilton K5R5NG
256 pages. 10 illustrations.  $9.50

Lanze Code Programs—({Available on 5% " disk.)
Inexpensive complete study guide code programs for both the C64/128
Commodores and the IBM compatibles. Programs include updated FCC

guestions., multiple chowce answers,

formulas. schemate symbols, dia-

grams, and simulated (VE) sample test

IBM Pant # Commodore Pant # Price
Novice IBMOI COMDI $14.95
Tech IBMO2 COMO2 $14.95
General IBMO3 COMD3 $14.95
Advance IBMO4 COMIM 19,95
Extra (New Pool) IBMOS COMOS $19.95

IBMO7 = Amateur Radio Part 97 Rules (includes upduted revised
Commission’s Rules September 30, 1989) 54" disk 1BM compatible

only .

$9.95

16542 » Shortwave
Propagation Handbook

by George Jacobs WIASK
and Ted Cohen N4XX
New revised adition Contains up-
to-the minute information and
chans, and guides you through pro-
ducing your own propagation data.
154 pages, paperhack. $9.95

01P044 » 44 Power Supplies
for Your Electronic Project
by Robert J. Traister and
Jonathan [.. Mayo
Wnuen at the basac level, perfect
for the begimner. The reader is
given enough clectromic theory to
understand the concepts explained
throughout the book. $15.95

10W020 = N6RJ Original 2nd
Op by Jim Raffertv N6RJ
A new edition in an casy-lo-use
“wheel™ format. Simply dial the
prefin and instantly have availabie
Beam headings. Continent identifi-
cations, Zone wenfication, Posial
rates. and more. $8.95

16PB6 = Packet User's
Notebook

by Buck Rogers KAABT
Over 90 diagrams show tnied and
true connections for popular
TNCs. transceivers. and compui-
ers. A genuine nuts-and bolts how-
to-do manual, Brand new! $9.95

(9P33 » The Pirate Radio

Directory 1990 Edition
by Gearge Zeller
Comains data on some 100 pirate
stations which were active duning
1989, Sections on how 10 tune in
pirate broadeasts and how to get
(QSLs from pirate stations,  $7.95

(9D22 = The World Ham Net
Directory by Mike Witkowski
New—second edition now over
600 nct listmgs. This book mitro-
duces the special micrest ham radio
networks and shows you when and
where you can tune them in. $9.50

01D29 = The MNustrated
Dictionary of Electronics
(4th Ed, 1988)
by Rufus P. Turner
and Ston Gibilisco
Over 450 detailed drawings and di-
agrams. Over 27 000 terms are ad-
dressed in 650 pages. Provides
clear, bnef, and casy-to-under-
stand definitions. An eaxcellent dic-
nonary for the hobbyist or pmﬁ::r

stonal.

15A002 « Scanner and
Shortwave Answer Book

by Bob Grove
Whether vou have difficulty calcu-
lating world ume roncs or are ory-
g to figure out kiloherz, mega-
hertz, and meter band, this book
will provide the answers. $13.95

10F090 = 1990 International
Callbook

Lists 500,000 licensed rudio ama-
teurs in the countries outside North
Amernica. Covers South Amenca,
Europe. Africa. Asia, and the
Pacific anca iexclusive of Hawan
and the U S, possessions), $30.00

07A66 » Aeronautical
Communications Handbook
by Robert E, Evans
An exhaustive and scholarly treat-
ment of shortwave aeronautical lis-
tening. This book is well organized
and up to date. 266 pp $19.95

02C30 = The Commodore
Ham's Companion

by Jim Grubbs KSE]
|60 pages of useful informanon on
wiccting 3 Commodore compuier
for the ham shack, where 10 find
specialized programs, the Com-
modore-packet connection, and
more! $9.50

(13511 » Shortwave Receivers
Past and Present

Edited by Fred J. Osierman
Concise guide to 200+ shortwave
receivers manufactured in the last
20 years. Gives key mmformation on
cach model including coverage,
display , circuit type, performance.
new value, used value, etc. Photos
on most models, The Blue Book of
shortwave radio value. 1987, 104
pages. 8'4 x 11 $6.95

(1 AT = The Shortwave
Listener's Antenna
Handbook by Robert J. Tralster

If readers are looking for ways o

beef up their shorwave reception

capacity and increase hisiemng en-
joyment, this handbook can show
how ta accomplish it easily and in-

expensively $12.00
07R25 « The RTTY Listener
by Fred Oxterman

This specialized book compiles is-
sues | through 20 of the RTTY

Listener Newsletter. It contains up
(o date, hard-to-find information
on advance RTTY and FAX moni-
toring techniques and frequencies,
| 56 pp. $19.98

10MO12 = Map Library
Includes

by Radio Amatenur Callbook Inc.

| Prefix Map of the World 4-color 407 x 287

| Map of North Amenca 4-color 30" x 157
| Great Circle Chart of the World 4-color 30" x 35°

| World Atlas 4-color 20 pages

$12.00

AR226 g An
Amateur Radio Station

Designed 10 answer the basic ques-

dures, $1.00

BOOKS

&mn.
m“m
engincers, technicians. Most com-

book written on using

prehensive
Smiﬂtﬂhminﬂlvin;hnpdm

Rpbeiny feabhaNa
mu-mmn;wm
with Ham Radio Kit (8th ed)

on Novice exams given on
November |, 1989 and later. Code-
seaching and code-practice cas-
settes included in the kit.  $19.00
AR2464 * Tune in the World
Book only, $14.00

AR2197 = Data Book
Valuable aid to the RF design engi-

neer, technician, radio amateur.

and experimenter. Commonly used
wbles, chans, and those hard-io-
remember formulas, $12.00
ARAM| » Interference
‘Writien from an RFI sleuth’s per-
spective. His experience in solving
interference problems,  $12.00
AR287| = W1FB's Help for
New Hams

by Doug DeMaw WIFB

Guides the newcommer through

a station and get on the air. $10.00
AR1250 » Log Book—
Spiral

$3.50

$15.00

ARI6T( = ARAL 1990
WMH.I

Over 1200 pages and over 2100
tables, figures, and chars. New
antenna projects include three
high-performanceYagis for 144,
220, and 432 MHz designed by
Steve Powlishen, KIFO.  $23.00

AR(M(2 = Solld State Design

Chaock full of good, hasic informa-
tion—circuil designs and applica-
tions. descriptions of reccivers,
transmitiers, power supplics, and
test equipment. $12.00

lhprnwms the beﬂtnd mast high-

Iy regarded information on antenna

huuh:mmhtﬂmmlhu
design, and comstruction of wire
aniennas $18.00

AR1086 » ARAL Operating
Manual

Packed wath information on how 1o
make the best use of your station,
including: imerfacing home ¢

| puters. OSCAR, VHF-UHF, con-

lesting, $15.00

AR(356 = Morse Code:

The Essential Language

by L. Peter Carron Jr. WIDKV
Tells of the evolution from straight
key 10 computers. Gives practical
advice on learning the code and s
modern-day uses. $5.00

Ing subjects

com- | Get the best

AR2286 » First Stepsin

Radio by Doug DeMaw WIFB

Series of QST articles. Basic expla-

Coverstypes of windings, core ma-
terials, [fraction-al-ratio windings.

efficiences, multiwinding and seri-
ol transformers, haluns, limitations.

at high impedance levels and test
equipment. $10.00

AR0I%4 = Antenna

Compendium Vol.1
Materizls on verticals, guads,

loops. Yagis. roduced size anten-

mpdmmwﬁmmuﬁﬁ
$1

AR2545 » Antenna
Compendium Vol. 2
42 papers covering verticals.
vagis. quads. multiband and broad-
hand sysiems, antenna selection,
and much more. $12.00
ARD4ER » W1FB's Antenna
Notebook _
by Doug DeMaw WIFB
ou of
unobtrusive wire aniennas and ver-
ticals. Buihl tuner and SWR
) $8.00

‘GHz.

2nd Ed.
1Lumrmwmhumuxmﬂuh1ﬂn

ARRAL License Manual

Beginning with Tunr in the World
with Ham Radio for the Novice and
progressing through the cnncally
sccluimed ARRL License Marmual
series for the Technician through
Extra Class; accurale lext explana-

“tioms of the material covered along
‘with FCC question pools and an-

swer keys,
AR2375 = Technician Class
ARIIEI » General Class
ARUI66 = Advanced Class
Each $6.00
ARZW| » ExtraClass $5.00
ARD4I0 » Yagi Antenna
Design
Material from a series of articles
published by Ham Radio , polished
and expanded by Dr, Lawson.
SI5.00

AR2073 = Novice Anlenna
Notebook

Novices: Learn how antennas op-

erate, what governs their effective-

ness for shor- and long-distance

communication, and more. 8,00

AR(M17 » ARRL Repeater
Directory 1990-1991

Almost 18,000 listings tin-.:hudacna,E

updated listings for MS, GA, SC,
NC. TN, KY, WV, and VA) with

‘over 2200 digipeaters. Band plans,

CTCSS (PL™) Tone Char. compi-
lston of m

‘| ARRL Special Service Clubs, and

beacon listing from 14 MHz to 24
$6.00

DX'er
by !i‘a”.#nhrﬁ’llﬂm

AR2083 * Co

Wmm $12.00

ms-nmm

by Doug DeMaw WIFB
Presents construction progects for
the QRP operator. from a simple |
wanl crysial-conrodied wransminer
10 more complex transcever de-
signs. 56.00

RFI problems.

‘cal devices,

'AR[500 » Radio Frequency

Interference
Comains information o help solve
Good wechmcal ad-
mﬁmhﬂﬂ..ﬂlﬂ'nﬂuﬁr
S5.00

ARIMTT » Low Band DXing
How to meet the challenges of the
different forms of 160, 80, and 40
meier propagalion with effective

amennas. cquipmeni, and q:ﬂi
ing sirategies.
AR2030 -"I'nurﬂlhmm

Packet Radio 2nd Edition
Filled with information for all ama-
teurs. Tells everything you need o
know sbout this popular pew
maode: how to get saned. equip-
ment you need. and more. $12.00
AR2456 « FCC Rule Book

(Bth ed)
This New Edition s almost S0%
fnter. The wtorial in the
front of the book are 0 magor up-
grade over the previous editons. A
must for every active madio ama-
feur. $9.00

AR2I7I » Hints and Kinks
Fisd the saswer 10 that tricky prob-

lem. Idess for setting up your gesr

for comforiable and efficient oper-
ation, 8.0

AR2103 = Satellite Anthology
The latest information on OSCARs
9 through |3 as well as the RS sutel-
lites. Information on the use of dig-
ital modes. tracking. antennas,
RUDAK. microcomputer. and
more! 5.0
AR » Satellite
I : . ¥ : 2

Under pne cover is what the Ama-
teur Radios Operstor needs 1o know
in order to communicate through
OSCAR sitellites, $10.00

AM*MAM

by Anthony R. Curtis KIKXK
Extraordinary book. Captures the
bresthiaking recent news from
space. Inchudes sbotit 30 pages on
Amateur Radio satellites. Find al-
most anything vou might want to
hu-rlhmmmipmﬂ:m
960 pages. $20.00

| L L ]
Kerirlm Yilssre
b TN S

01C80 = Master Handbook
of 1001 Circuits—
Solid-State Edition
by Kendall Webster Sessions
With this outstanding reference 1n
hand, electronics hobbyisis and
professionals will never have o
sedarch for schematics again. Com-
pletely updated, the book is thor- |
oughly indexed and all 1001 cir-
cutts are clearly illustrated. 420
pages. $19.50 soft cover

(5H24 » Radio Handbook,
23rd Edition

William I. Ohrr WoSAL
This book is (Tlled with 840 pages
of everything you wanted 1o know
about radio commumication. You
will get an indepth study of AC/DC
fundamentals. $5B, antennas, am-
plificrs, power supplics. and more.
$29.50 hard cover only

03R{(H » World Press
Services Frequencies
(RTTY)
by Thomas Harrington
WEOMYV
A comprehensive manual covenng
Radioteletype news momitornng—
contains all information—amenna,
receivers. lermunsl mnits. plas
three extensive frequency lisis.
Covers 65 World Press Services
broadcasting in English. *“The
Original Press Book ™" 84 pages.
$8.50

10D0%) » 1990 North
American Callbook

Lists over S(K.000 lcensed radio

amateurs i all countnes of Nonth

Amenca. Gives calls, names, and

address information. $18.00

(5C63 » Commodore 64

Troubleshooting &

Repair Guide

by Robert C. Brenner

This book will guide you siep by
ep through the complexilics of
making simple repairs 1o yous
Commodore 64 $19.50

N5C16 » C64/128 Programs
for Amateur Radio &
Electronics by Joseph Can

The clectronics hobbyist, pro

grammer. engineer, and wechmciar

will emjoy the wsk-onened pro
grams for amalcur radio and elec
rromcs in thas book $14.5

| ITEE = Tune in on Tnlnphnne

Calls by Tom Kneitel KZAE!
This book is formatted as a fre
quency list, with detailed descnip
nons of each service and s loca
non in the REF spectrum. [t provide
all the basic information for the ca
sual histener 10 pet started with ra
dio-telephone momitoring, ans
muny details for the ardent enthus
ast. $12.9




15E0 = Solid-State Projects
You Can Build

by Rudolf F. Graf’

George J. Whalen
Aave you séarched for challenging
nnovative projects, imaginatively
Jesigned and skillfully debugged to
stimulate your own creative think-
ng? If g0, this book was written for
fou! $10.50

13R0O2 » RTTY Today

by Dave Ingram K4TWJ
The new and only up-to-date RT-
I'Y hook in existence. Covers all
[acets of RTTY—RTTY and Home
Computers—most comprehensive
RTTY guide ever published. Fully
illustrated, A must for RTTY fans.
112 pages. $8.50

J2C30 = The Commodore
Ham's Companion

by Jim Grubbs K9ET
160 pages of useful informanon on
selecnng a Commaodore computer
for the ham shack, where 1o find
specialized programs, the Com-
nodore-packet connection, and
nore! $9.50

13M221 » US Military
Communications (Part 1)

104343 = All About Cubical
Quad Antennas

by William Orr WESAL/
Stuart Cowan W2LX
The ""Classic™ on Quad design,
theory, construction, operation,
New feed and matching systems.
New data, $49.50

104344 = The Radio Amateur
Antenna Handbook

by William Orr WESAL/

Stwart Cowan W2ILX

Yazi beam theory, construction.
operation. Wire beams. SWR
curves. Matching systems. A
“must’" for senous DXers. §11.50

10A346 » Simple, Low-cost
Wire Antennas for Radio
Amateurs
by William Orr WeSAL/
Stuart Cowan W2LX
All New! Low-cost, multi-band an-
iennas; incxpensive beams, ““ln-

national Morse code or improve
your capabilities. One disketie will
take you from begimner through ex-
tra class in easy self-paced lessons.
Standard or Farnsworth mode.
Code speeds from | o over 100

grammed instruction,. this book
teaches you the basics of electnicity
and electromics in a siep-by-step,
easy-to-understand fashion. $21.50

(1B033 » Talk To The World:
Getting Started In Amateur
Radio by James P. Dux K3JD

and Morton Keyser NIMK

Provades informaton and practical

lips on obtaining a novice license.

Stuart Cowan W2LX
Effective, low-cost verticals 10-
160 m. -DX. multiband; compact
verticals for small spaces; ground-

ing. test equipment; lightening.

Get the most out of your scanner
radio. Covers getting started , scan-
ners and receivers, antennas, coax-
ial cable, accessories, computer
controlled monitoring, more.

4M54 » GGTE Morse Tutor | 035208 = Radioteletype
Floppy disk for IBM PC, XT, AT, Press Broadcasts
and compatibles. Learn the Inger- by Michae! Schaay

This Press Book covers schedules
of many Press Services by time,
frequency, and country broadcast-
ing in English, French, German,
Spanish, and Portuguese, Detailed
Press Agency Portraits, 120 pp.

words per minute. $19.50 $12.95
05E94 » Crash Course in
Electronics Technology
by Louis E. Fremzel Jr. | 53305 « Guide to
With a proven format of pro- Radioteletype (RTTY)

Stations by J. Klingenfuss
Thus updated famous book covers
all Radioteletype Stations from
3 MHz-30 MHz. Press, Military,
Commercial, Meteo, PTT's, Em-
bassies, and more. 105 pp.

$12.95

T‘iiihlc:: :mc_nna;s ‘I'ur hams in Authors take the mystery out of | (SP67 E
‘ough”™ locations: New du | oo | technical and procedural aspecis of | Radio: The Hands-on
= ham radio $11.50 Guide
10A342 = All About Vertical (09542 » The Scanner by Dave Ingram K4TW]
Antennas Listener's Handbook Packet radio is the hottest, most
by William Orr WaSAL/ by Edward Soomre N2BFF | rapidly expanding area of amateur

communications, Written for the
amateur enthusiast, mastering
Packel Radio will put you on
the cutting edge of this digial
CchmmmcaEtions I'L'-‘\i"l.'ll'lﬂlﬂl'l,

TRANSMITTER 03504 * The Hidden Signals
lHUHTIHm@h on Satellite TV
_ANDEVG SIMPLEND by Thomas P. Harrington
and Bob Cooper Jr.

New book shows and wlls how to
tune in the many thousands of Tele-
phone, Data, Telex, Teletype, Fac-
simile Signals on most of the TV
Satellites, covers equipment,
hookups, where to wune. Only book

01T01 » Transmitter COVESAE HERC SECTEL SEANS ON The
Hunting: Radio Direction | **'cllites. plus all subcarriers, 234
pages. $19.50

Finding Simplified
by Joseph D. Moell K#OV and

Thomas N. Curlee WBSUZZ
336 pages, 248 illusts. $17.50

155003 » Communications
Satellites (3rd Edtion)
by Larry Van Horn
Includes chapters on channeliza-
tion band plans, transponder iden-
ufication, international satellites,
and more. $7.00

15050 = 1990 Shortwave (6557 » 1990 Passport to

Directory 6th Edition World Band Radio
by Bob Grave by International Broadcasting
An excellent reference for North Services, Lid,

American shortwave listeners, this
DXer's bible 1s crammed with up-
to-date, accurate frequency and
uscr information from I10KHz 10

You can have the world at your
fingertips, You'll get the latest sta-
tion and time grids, the 1990
Buyer's Guide and more. 384

Deals with US Military communi- $10.50 $14.95 $12.50 | 30KHz $16.95 | pages. $14.50
catwon channels on shortwave.
: 10A347 = All About VHF
Coen e, s THE WORLD $4.00 For Better QSOing
26 poing 1o point frequencies for t g _ ;
Philippines, Japan and Korea, Indi- ; by William Orr W6SAI | 1—= = e = e = | These arc books that our editors feel are excellent additions to every-
an and Pacific Oceans. and more. | P°¢ Propagation. VHF Yagi and %_:H*ﬁ - 3 . e S one s reading experience. Although they are not necessanly ham radio
102 pages. $12.95 Ql.l.ﬂi.l beams, repedlers i!'d how ::'::_'1-'-'.' o ‘r,.-{;--ﬁ\__h \" - ':._ - .'F-_-h-_. g a_._a-.._"' -k .-_ m. 'lhj' dlre “'m'ug'ﬂ Fﬂﬂ'ﬂﬂgm mij
LI‘:}E} work, OSCAR satellites and : 5 5 \ _.._. . __1:.-, o ¥ e : : < 2F| 18G01 « “*Surely You're Joking, Mr. Feynman!"”
w Lo use them. $11.95 # . . - i ; ':- =L by Richard P. Feynman
JIM222 » Milita = ik M e e T b . Richard Feynman, who won the Nobel Prize in physics, was one of the
gﬁmuﬂiﬂmﬁhﬂ 2) 16A24 « Vertical Antenna 3 i ey AELIT e world's greatest theoretical physicists and thrived on outrageous adventure.
Covers US C 5 NASA Handbook, 2nd edition ALy oS N =% % || Hetraded idess with Einstein and Bohr, discussed gambling odds with Nick
- ;r:: '-WFIE;I;T Jk Fnd+ by Paul H. Lee N6PL | 1~ - o - _"55?_'*5‘5,. e s ﬁ:‘__:—:k-‘-vﬁ-é ha the Greek, and accompanied a hallet on the bongo drums. This is Feynman's
—AP. FAA, Dept. of Encrgy, Fed- | 4 g Reprinted with updates, |1~ “~h . T RN ~ A astonishing life story—a combustible mixture of high intelligence. unlimiied
:ral Emergency Management mcluding an addendum on antenna | 1 g Al R - - Byl cuniowty, eternal skepticism, and raging chutzpah $K.95
Agency, Disaster Communica- design for 160 meters. Also. feed- | T o : - s
wons, FCC, Dept. of Justice. From | 0~ o i chort verticals. | o b L; - - ST 2| 19Ma2 « Chaos, Making a New Science By James Gleick
14 KC 109073 KC. 79 pages. £ cﬂn:u:f;j A > Sl - :;h_.‘lﬂ- Chaos records the burth of 2 new sowence. Ths new stwence offers a way of
$12.95 Eumqm'd . - $9.95 : ﬂ; ‘;.::'**- r ‘-} - 3= e =i scemng order and pantern where formerly only the random. the ermatic, the
PRES, PRpotiack, : a4 > I = e k- impredictable—in short. the chaotic—had been observed. Afier reading
OVile The < Guide t B, oioneer i o ne F | Chaos, you will never look at the world im quite the same way again. §9 98
Basic Gu o - ———————r——— —
)AM223 » US Military VHF/UHF Ham Radio How can the World's Best DX Map cost only $4.007 Obvi- 20M09%) » Computing Across America

Communications (Part 3)
“his part completes the vast overall
requency list of US Military ser-
ices, from 8993 KC 1o 27,944
+C. 78 pages. $12.95

by Edward M. Noll
This book provides a first rate in-
troduction to life on the 2.6 and
[.25 meter bands as well as 23, 33,
and 70 CM $6.50

CODE TAPES

{ing anin e o ive mo-code b -Ra-fa i5 [0 mole the code we simple o learm that o 3
o nom-prodlem, Heeewith the wordd s easien code cowrte— teni of thosoands of hams
Aave potten their licenaes 1l amasing new shorcw! way. [ty filure-proof Moy
necple are able to whip throwgh the Novice test afier spending fess than three howrs
sarch ot Genedds cond The Stickler, People whio kave given up an other codde coiirses
Tevad thx ome does the job in o fiffy. Goinge affer vour General 7 s about time. Uve the
Buck Breaker and vou 'l be there before vou know it. A week should do it, Warning.
20wprn code almost mvanably appears to cause irreparable, irreversable, perma-
wor! beain damage. Uncle Waware acoepis ao respomnibility whuarever for gnything

bad happens b Phose who gre foodich enoagh to we the Cosrapeoss g wape

¥ You may order by mail, telephone, fax, or our Bulletin Board. All payments are to be in US

TS  “"Genesis™ $5.95
wpm=—This is the beginning
pe. taking vou through the
y letiers, 10 numbers, and nec-
SArYy punctuation, complete
ith practice every step of the
3y, The case of learning gives
nfidence even 1o the faint of
irt

T13 *““Back Breaker' $§5.95
+ wpm—Code groups again,
a brisk 13+ wpm so you'll be
ily &t case when you sit down
front of a steely-eyed volun-
ot examiner who starts send-
: you plain language code at
Iy 13 per. You'll need this
ira margin to overcome the
ser panic universal in most
1 situstions. You've come
5 far, so don't get code shy
.I"'

73TO6 **The Stickler™ $5.95
6+ wpm—This ts the practice tape
for those who survived the 5 wpm
tape. and it's also the tape for the
Novice and Techmician licenses. It
15 comprised of one solid hour of
code. Characters are sent at 13
wpm and spaced at 5 wpm, Code
groups are entirely random charac-
ters sent in groups of five—defi-
nitely not memorizable!

TiTH) *“*Courageous’  55.95
20+ wpm—Congratulstions!
Okay. the challenge of code
i5s what's gotten you this far, s0
don’t quit now. Go for the exira
class license. We send the code
faster than 20 per. It's like wear-

ing lead weights on your feet § Card #

when you run: You'll wonder
why the examiner is sending so
slowly!

§ funds. Allow 3 weeks for delivery.
I item# Title Qty.| Price Total
gl
§
H
i
4
1
1
U.S. orders add $2.50, Canadian orders add $3.50 — Shipping
N
o TOTAL
g Street
§ City State Zip
Telephone: (603) 525-4201
TOTALS CJAE [OMC [IVISA [Check/Money Order

ously, a serious blunder which you should take advantage of
before we discover it. This is the only world map in black
and white so you can color in the countries as you work them!
Further, it has almost all of the official IARU 400 countries
on it, which no other map at any price has.

by Steven K. Roberts NANRVE
Steve Roberts has written articles for 73 Magazine about the technical nspects
of his LIS tour on his recumbent bicycle. This book covers his adventures,
people he met, and places he saw. If your lifestyle seems a little confining,
check this book out, $9.95

Uncle Wayne's Bookshelf Order Form

Mail: 73 Magazine, Attn. Uncle Wayne, Forest Road, Hancock, NH 03449

h---------_------------------‘

Expiration Date

FAX: (603) 525-4423
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Notes from the ELK

Foxhunting!. ..

In this issue we highlight a really ex-
citing part of amateur radio. This is one
area where home-brew equipment is
still king. Not only will you have a great
lime putting together your direction
finding system, you'll also be able to
join in the adventure of tracking down
hidden transmitters. Even if you don't
join in the hunt, it's fun just to gawk at
the incredible variety of mobile and
portable antenna arrays that show up
al these events. Many countries con-
sider foxhunting a true sporting event,
complete with international competi-
lion. These foxhunts sometimes have
hundreds of competitors starting out
with a footrace while homing in with DF
gear. You can bet the youth of these
counltries know thal a radio can be
used for something other than listening
to the latest hit sounds!

One thing for sure, foxhunting is nev-
er boring. Each hunt is usually good for
a few adventure stories that yvou're li-
able to hear on the local repeater for
some lime afterwards. Places to hide
the hidden transmitter are endless and
can be incredibly creative. During their
last hamfest, the Indianapolis Foxhunt
Club decided to hide the hidden trans-
milter on a mystery person who
roamed the flea market. In order to find
the quarry you had to wander up to
perfect strangers and say, “Are you
the fox?"”" This led o a nasty stare
in most instances and came close to
placing some participants in danger of
a punch in the nose! Some groups go
to incredible lengths 1o disguise the
fox. During a recent Florida hunt the
fox dressed up like a bag lady, com-
plete with a shopping cart filled with old
clothes and trash. The hidden trans-
mitter was placed in the shopping cart.
The bag lady fox sat on a park bench
for hours having a great laugh as the
hunters wandered past never once
daring 1o ask to look in the cart! The
Indianapolis group has slarted a new
twist with an Easter Egg style hunt.
They hide several low power two meter
transmitters scattered around a small
area, hidden in bushes and trees. Fu-
ture hunts will actually use plastic eggs
to house the transmitters. Wish I'd had
a way to find Easter Eqgs like this when
| was a kid!

Our cover photo shows Eb WD3I
bagging a five-point ELK (WBBELK
balloon transmitter with whip antenna).
Eb showed us that you don't need a lot
of fancy equipment to track down a
hidden transmitter. This balloon trans-
mitter (10 milliwatts on 2 meters) trav-
eled B5 miles to land in a field 20 miles
west of Eb's house. Beam headings
from tracking stations across the Mid-
west narrowed the search area down to
a 10-mile-square area. Using nothing
more than an HT on the windshield of
his car and a scanner on the front seat,
Eb headed oul 1o join in the search.
After scanning the area for an hour, he
heard the squeich break and the signal
quickly become full-quieting. After he
drove 100 yards further down the road,
his scanner came lo life. Jumping out
of his car, he saw a small white dot in
the middle of a plowed field and ran out
after it. He'd found the package! Eb's
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Propacgarion

Bill Brown WBSELK

now hooked on foxhunting and plans to
join in the many Indianapolis hunts.

Hopefully this issue will help stir up
some more foxhunting activity and
show our young people that amateur
radio can be really FUN!

Things to Come

Future issues of 73 will feature other
exciting areas of amateur radio such
as ATV, packet, high altitude balloons,
OSCAR & weather satellites, QRP, HF
operations, DXing, emergency com-
munications, SWLing, scanning, an-
tennas and lots and lots of construction
articles. Since the demise of Ham Ra-
dio we intend to fill the gap with as
many technical and construction arti-
cles as we can place between the cov-
ers. When possible, we'll include Ra-
dio Shack part numbers for the
components in our arlicles. If
the parts aren't available at the Shack
there are several excellent mail order
parts houses (Jamesco, Digi-key,
Mouser and Circuit Specialists, to
name a few) which should net you just
about any component needed for the
contruction articles published in 73. Al-
s0, when possible, we'll let you know
the source of any specialized part in
the article. To save you the trouble of
searching for parts we'll also be work-
ing with some of the kit manufacturers
such as Ramsey and A & A Engineer-
ing to provide a complete kit for select-
ed articles.

If you have a neat circuit or project
you'd like to share with 73 readers
please send it in! Please include a con-
cise description of the circuit and its
operation, a schematic diagram (can
be hand-drawn as long as it's read-
able), parts list with manufacturer
sources if possible, p.c. board layout (if
used), parts placement and some pho-
tographs. If you or your club has been
involved in an event that may prove
interesting to 73 readers (DXpeditions,
emergency communication, parades,
walk-a-thons, severe weather waltch-
ing, etc.), write it up, take some photos
and send it in! Not only will you gain
recognition and fame as a nationally
published author, you'll get paid for it!
If you're interested send for our “*'Writ-
er's Guide.”

We'll be featuring photos of radio
clubs and groups across the nation in
our future issues. Take a group photo
and do a short write-up describing your
club and when it meets. Also, if you
know a ham whaose efforts should gain
racognition, send us a photo and some
biographical info for possible use in the
""Ham Profiles’” section.

The 73BBS

We've added several new special in-
terest groups (SIGS) to the 73 phone-
line BBS. Look for the ATV, Packet,
Foxhunting, QRP and School SIGS.
This is a 73 service available to heip
you keep in touch and exchange infor-
mation with others of similar interests.
Drop us aline if you'd like us o add any
additional SIGs. You can reach the
BBS via (603) 525-4438, 300 or 1200
Baud, 8 data bits, no parity, 1 stop bit.

Till next month, 73s. . .the ELK il
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Jim Gray W1XU
210 Chateau Circle
Payson AZ 85541

Has Cycle 22 Peaked?

At the time this forecast is being
prepared, at the end of March, it
appears that the sunspot maxi-
mum for Cycle 22 is either immi-
nent or just passed. It also ap-

Jim Gray W1XU

and the Hawaiian Islands. Else-
where it will be partial.

For those who are interested,
the full moon occurs on July 18,
and the sun will be farthest from
the Earth on July 4. The worst
propagation days will probably be
centered around July 2 and again
around July 16.

Keep smiling—things can only
improve! g8

pears that Cycle 22 has
peaked higher than any pre-
viously recorded cycle ex-
cept Cycle 19, which set a
record. Because of the man-
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Performance. Yours and your radio’s. They go hand
in hand. To be a truly world-class competitor.
you've got to have a truly world-class rig. And it’s
here, now. The versatile new F1-1000 from Yaesu.

The FT-1000 will blow away your competition with
a spectacular combination of power and operating
flexibility with such features and options as:

* Direct Digital Synthesis (DDS), two ten-bat
DDS plus three eight-bit DDS for fast lock-up time
and lower synthesizer noise than other traditional
PLL systems.

* High RF Power OQutput, continuous adjustable
output from 20 to a full 200 watts.

* Dual Receive utilizing two tuning knobs for easy
spotting; with optional BPF-1 module allows cross-
band dual receive.

* Digital Voice Storage (DVS-2) option provides
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HF TRANBCEIVER
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instant playback of 16-second receive memory,
plus two 8-second “CQ Contest” messages on
transmit.

« Automatic Antenna Tuner built-in with fast ac-
tion and 39 memories for quick band changes.

* QRM Rejection Systems, including a variety of
cascaded filter selections, width control, IF shift,
|F notch filter, all-mode squelch. dual-mode noise
blanker and a CW audio peaking filter.

Additional Features: 108dB dynamic range * front
panel RX antenna selector * built-in electronic keyer
module * stereo dual receive * flywheel effect on
main and sub VFO tuning dials * twin frequency
displays * CW spot.

A product of three years of intensive research and
design. This HF rig will allow you to achieve a
position of competitive dominance.

See the exciting new FT-1000 at your Yaesu dealer
today. It’s the best of the best.

YAESU

Performance without compromise.

€ 1982 Yaesu USA, 17210 Edwards Road Cerritos, CA 90701 (800) 999-2070
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*75-950SD

“DX-clusive"HF Transceiver

The new TS-850SD is the first
Amateur Radio transceiver to utilize
Digital Signal Processing (DSP), a
high voltage final amplifier, dual
fluorescent tube digital display and

FLNCTION

&

digital meter with a peak-hold function.

®* Dual Frequancy Recelve Function.
The TS-950SD can receive two fre-
guencies simultaneously.

» New! Digital AF filter. Synchronized
with SSB IF slope tuning, the digital AF
filter provides sharp characteristics for
optimum filter response.

* New high voitage final amplifier.

50 V power transistors in the 150-watt
final section, resulting in minimum dis-
tortion and higher efficiency. Full-power
key-down time exceeds one hour.

¢ New! Builit-in microprocessor
controlled automatic antenna tuner.
* Outstanding general coverage
receiver performance and sensitivity.
Kenwood's Dyna-Mix™ high sensitivity
direct mixing system provides incred-
ible performance from 100 kHz to

30 MHz. The Intermodulation dynamic
range is 105 dB.

¢ Famous Kenwood interference
reduction circults. SSB Slope Tuning,
CW VBT (Variable Bandwidth Tuning),
CW AF tune, IF notch filter, dual-mode
noise blanker with level control, 4-step
RF attenuator (10, 20, or 30 dB), switch-
able AGC circuit, and all-mode squelch.

Complete service manuais are avaiabie for all Kerwood
franscaners and most aCCessores

Specifications, features and prices subject 1o change withou!
notice or obligation
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state-of-the-art technique that maxi-

mizes your transmitted RF energy.
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Without DSP

® High performance IF filters built-in!
Select various filter combinations from
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* Built-jn TCXQ for the highest stability,
* Built-in electronic keyer circuit.

* 100 memory channels. Store inde-
pendent transmit and receive frequen-
cies, mode, filter data, auto-tuner data

and CTCSS frequency.

® Digital bar meter.

Additional Features: » Built-in inter-
face for computer control * Program-
mable tone encoder # Built-in heavy
duty AC power supply and speaker
*Adjustable VFO tuning torque

* Multiple scanning functions

* MC-43S hand microphone supplied

Optional Accessories

» DSP-10 Digital Signal Processor *

» SO-2 TCXO * » VS-2 Voice synthesizer

* YK-88C-1500 Hz CW filter for 8.83 MHz IF*
* YG-455C-1500 Hz CW filter for 455 kHz IF*
* YK-8BCN-1270 Hz CW filter for 8.83 MHz IF
* YG-455CN-1 250 Hz CW filter for 455 kHz IF*
* YK-BBSN-11.8 kHz SSB filter for 8.83 MHz IF
* YG-4555-12.4 kHz SSB filter for 455 kHz IF *
« SP-950 External speaker w/AF filter

* SM-230 Station monitor w/pan display

* SW-2100 SWR/power meter

» TL-922A Linear amplifier (not for QSK)

# Built-in for the TS-950SD

T Optional for the TS-9508

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745, 2201 E. Dominguez Strest

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.

the front panel. For CW, 250 and 500 Hz, PO-BOX 1075, 858 Gana Court

2.4 kHz for SSB, and 6 kHz for AM.Filter
selections can be stored in memory!

® Multi-Drive Band Pass Filter (BPF)
circuitry. Fifteen band pass filters are
available in the front end to enhance
performance.

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio
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