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Nothing compares Lo the captivating

experience of operating the finest transceiver

on |
of 0
the

he market, the IC-781. The exhilaration

perating the 1C-781 is matched only by
uxury of its crystal clear communications.
Designed for rigorous operation, the

IC-781 is the result of extreme dedication,
exceptional craftmanship and precision
engineering. The 1C-781 fuses the perfect
blend of features such as driving power,
incredible clarity, a Multi-Function CRT
Display, Spectrum Scope and lcom’s
exclusive DDS Svstem Lo achieve unbeatable
HF operation worldwide.

Whether you aspire to DX, contest or
enjoy legendary performance, the IC-781

inspires countless hours of devoted

attention. Backed by a service commitment
second to none, four factory service centers
and a one-year factory warranty, the I1C-781
characterizes Icom'’s dedication to excellence.

CORPORATE HEADOUARTERS

ILOM America, Inc . 2380-1163h Ave. N E. Bellevoe. WA SR04

CUSTOMER SERVICE HOTLINE (206) 454-7618

CUSTOMER SERVICE CENTERS 18102 Sky Park South_ Ste 52-B Inine, C4 92714

1777 Phoenin Parkway. Suoite 201, Atlanta GA 349

3071 -*5 Road. Unit 9. Bchmond. BC. VEX 2T1 Canads

ZI0-116th Ave. N E. Bellever, WA 98004
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THE ICOM
IC-781
HF TRANSCEIVER
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First In Communications



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

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

PRIVATE PATCH V: Offers four user selectable operating modes:

1. Simplex VOX Enhanced Sampling 2. Simplex VOX

3. Semi-Duplex 4. Repeater Maker.

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

use worldwide.

\N MODEL CS-800: A low cost patch that operates either Full or Semi Duplex.

\\\E Plus has built-in Repeater Maker. Use with dual bander radios or connect to
your existing repeater for Full Duplex patch. Also turns your radio into a
powerful repeater system if desired. Other features include 9 Phone Number
Speed-Dialer and more.

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

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

Call or write for brochures and dealer information. B ————

CONNECT SyYsSTEMS INC.

2064 Eastman Avenue #113
Ventura, California 93003

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

Number 1 on your Feedback card

Ronald Schmidt WASQBA, Garland
TX Back in 1973, | paid $73 for a life-
time subscription to 73 Magazine. That
was one of the best investments | have
ever made. 'Nuff said.

Max Holland W4AMEA, Hixson TN |
really like hamfests. The first one | at-
tended took place in 1955 in Dayton,
Ohio, in the halls and lobby of the Bilt-
more Hotel. Leo Meyerson of World
Radio Laboratory played the electric
organ for entertainment.

| attend approximately 10 hamfests
per year. Sometimes | have found
some real bargains. Most of the bar-
gains are products manufactured by
the AS IS Company. As an example:
At the Dayton Hamfest | brought a
receiver that was clearly marked AS
IS. | only paid $2.00 for it. It didn't
work, and some of the components
looked burned, but it was a real bar-
gain. At another hamfest | bought
an AS |S printer for $5.00. When |
got home, it didn't work either. | be-
lieve | could fix most of these things if
| had the technical manuals. Does
anyone know the address of the AS IS

Company?

Kent C. Babcock, Arcadia MI I'm still
a no-call, as I'm waiting for the study
materials | ordered from 73. In the
meantime, |'m listening to hams on a
couple of communications receivers,
and | must admit to being somewhat
surprised at what I'm hearing, mostly
on 14.313 MHz. | hope | can be assured
that the vast majority of hams are as
offended by this juvenile foolishness
aslam.

This brings me to my point. As a

CBer, | have never heard anything
worse on 27 MHz than some of the crap
I've heard from supposedly legitimate
amateur radio operators. Wayne, keep
that rolled-up newspaper handy and
continue to swat those holier-than-thou
hams who insist on calling CBers
names over the back fence.
* You also have my promise that when
| do get my license | will do my best to
uphold the standards of good amateur
conduct on my part first and then worry
about the practices of others,

Thomas E. Durfee, Jr., WIS8W, Big
Rapids MI | really enjoy reading 73,
and | find that Wayne Green hits it right
on the head when it comes to telling it
like it is. He keeps telling me to get off
my duff and write something, and by
God that's just what I'm gonna do.
Keep up the good work.

Charlie NATDY, Raleigh NC | decided
to take some of your advice and do
something new and different for a
change over the past year. | have been
reading 73 for about four years, and
I've only been a ham for three years
and four months.

My first license was the Tech, and it
took me about a year and a couple of
months to upgrade to Extra. Hey,
would you believe | am yel to make a
code contact. Bet you the old-timers
hated to hear that statement.

Wayne, this is the first time I've writ-
ten any known public media. | am now
also taking a Spanish class, and |

From the Hamshac!-(

joined OMIK this year and went 1o its
convention in Charleston, South Caro-
lina. | have participated in a number of
| never took the time to do before. |
have gone out and bought fishing gear,
which is something | always wanted 1o
do, and would you believe that | am
writing this letter with a new computer,
Three weeks ago, Wayne, | did not
know what DOS was; look at me now, a
386 with the works!

Dennis D. Spreng KBOIRY, Lake
Crystal MN | wrote to you several
months ago about how | was dissatis-
fied with my job at the post office, and
how your editorials had convinced me
to change. For starters, | enrolled in an
electronic communications course,
passed my MNovice exam, and started
my own communications business. |
am still working at the post office for
now while | get things rolling.

This has not been easy for me to do.
| am typing this at 3:00 a.m. after
working eight hours at the post office.
| have spent money to get started, but
| believe it is worth it. You are ex-
actly right about how making money
means changing, and we are all basi-
cally lazy and begrudge those who do
work hard. People at work give me a
hard time about this, but that is their
problem.

My business is just getting started.
| am planning a direct mail program
for later this month. | am a dealer for
several antenna and radio lines. | also
carry emergency vehicle products. |
am even considering advertising in 73!
| am working hard at this career
change, and your editorials are what
got me started. | hope in a few years
you can put my success story in your
column.

Jerry Wetzel W3DMB, Butier PA |
have read your editorials since the ear-
ly 1950s, so | have a general idea of
your opinions as they have evolved
over the years. Do you “worry” if any-
one doesn't agree with what you write?
(Fat chance!) Recently, the following
editorial policy appeared in the local
club newsletter.

“It is very difficult for an editor o
print any news if he is afraid of having
someone disagree with his editorials.
Therefore, in the future, any BCARA
member who disagrees or is upset by
anything that is in the Tell-A-Ham can
bring his/her copy to the next regular
meeting. The editor will have a pair of
scissors and will cut out the offensive
article from that person’'s copy of the
Tell-A-Ham."

At 73, would you rather people who
disagree cancel subscriptions, write a
letter, or just steam (assuming they
won't change their mind)?

.. . Write, giving some rational reasons
for disagreeing. | do my homework be-
fore writing, so why shouldn't people
who disagree do theirs, too? I'm al-
ways open to new data and able to
change my opinions if the data dic-
tates. Wayne

Clark J. Evans WA4DLL, Tampa FL
WA4DLL asks us to print the following:
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Clark J. Evans, Sr., used amateur radio
operators around the world to trace
where the width (4'82") of the United
States train tracks came from. Clark
got interested in track gauge through
his father, John T. Evans, Sr., who
worked for the Pennsylvania railroad
for 47 years. It took over six years of
research to trace where standard
gauge (4'8'2") came from.

The United States got the gauge
from England because they built the
first steam engine. England got it from
the Roman chariot. The Romans got it
from the Celts. The Celts got it from
common horse sense. It is the width of
two horse rumps standing side by side
pulling a cart, wagon, or chariol. You
always made the wagon, cart, or chari-
ot a little smaller so it wouldn't get
stuck in a narrow opening.

Thanks to IKBHEP (italy), IKBDXX
(Italy), IKBBQE (ltaly), IKBBLM (ltaly),
and GWOMAW (Wales). Thanks also to
Joan and Betty Ruck of Altoona, Penn-
sylvania.

InSuk J. Granholm KA7TAG, Monett
MO You write wonderful and enthusi-
astic editorials! | especially enjoyed
your information on Amelia Earhart. Al-
though | have had my Novice license
since 1984, | have made just one con-
tact. | got the license because | hap-
pened to learn the code with my hus-
band who was studying for his Novice
license. Not being technically minded,
much of the ham magazines do not
make sense to me.

Since | started reading my hus-
band's 73 Magazine, your editorials
have me fired up, and | intend to study
and upgrade and become active. Like
you, | have numerous projects going
on. | have started writing and hope
o be published again. | have also
begun a book about my adoption and
life in Korea and in America. Thank you
for sharing your enthusiasm. May you
live another 30 years to continue
sharing it.

Stephen D, Goff NBIVX, Bellevue OH
This is in reference to a letter in the
November 1991 issue by Mr. Bovee
about repeater coordination. First and
foremost, the FCC DOES NOT assign
repeater frequencies. They also DO
NOT initiate nor approve band plans.
They authorize amateur frequencies in
blocks, and it is the responsibility of
amateurs to govern themselves in this
regard. In Ohio, the recognized fre-
quency coordination organization fol-
lows the ARRL approved band plan.
Not all states follow this same band
plan, and unfortunately for Mr. Bovee's

group, neighbors of Ohio do not follow
the same band plan, which renders
useless many pairs that would be
otherwise available. Different geo-
graphical areas require (or desire})
different uses of the available spec-
trum. The situation that Mr. Bovee's
group has encountered is purely geo-
graphic. The thought of one pair per
band per individual/club has merit,
with one exception: as more special
interest groups are formed and want
their “own’" pair, will the idea of one
pair per band PER CITY/AREA crop
up? The question will ultimately arise
as to why one city or area needs dupli-
cate coverage on one band. Who gets
to stay, and who goes? Should we ask
the FCC to sell spectrum to us so only
the groups with lots of members can
have repeaters?

Why DO we need so many re-

peaters? Is it because we can only as-

sociate ourselves with others who
agree with only us, who think like we
do? | believe it's time for amateurs
to work together, to coexist, and to
show the “newcomers’’ that we really
are a fraternity dedicated to the contin-
uation and extension of our unique
ability to enhance goodwill, locally
AND internationally. When that day
comes, we will no longer have need of
all the repeaters that are in existence
today.

James Dillon NOKWA, Rapid City SD
Could you please announce in 73that |
am trying to start a net related to as-
tronomy where fellow hams could dis-
cuss the technical and observational
aspects of astronomy? | think that such
a net could help make for some inter-
esting QS0s and teach amateur as-
tronomers about ham radio. My packetl
address is NOKWA @ WOBLK.SD. My
home address is 801 East Ohio Street,
Rapid City SD 57701.

Larry Junstrom KN4UB, Jackson-
ville FL | have started a Celebrity and
Entertainers Net, and the response
has been quite good, but | feel it needs
additional publicity. | am wondering if
you could put a plug in for the netl.
There are quite a few hams in the en-
tertainment business, and | would like
to get them together.

The net meets on Mondays and
Thursdays at 2300Z on 14.265 MHz,
+QRM. | travel quite a bit with my
band, but there are other guys who
will act as nel control in my absence.
The net is run in a civilized and gen-
tlemanly manner so as not to invade
the privacy of any truly famous per-
sonalities.

Gary N. Babcock WASBMN In re-
sponse to the letter submitted by
AASAN in the October issue of 73, re-
garding contesting on the amateur ra-
dio frequencies, | find his point of view
very parallel to mine. This contesting
has gone to the point of making the
amateur bands useless during many of
these marathon QRM sessions. | have
often wondered what the outcome
would be if another San Francisco
earthquake were o occur al the exact
moment that the famous SWEEP-
STAKES contest begins. | can assure
you it would not be for the benefit of
mankind, judging by what | have heard
during contesting operation over the
30-plus years that | have been in this
hobby. ‘

In regards to the editorial response
given to AASAN not to complain to the
FCC., | can assure you that contacting
the contest organizers will get you
nowhere fast. | have contacled many
of these arganizers over the years fo
suggest a sensible method of con-
lesting tha!l the general amateur pop-
ulation could live with, and | have
been told everything from ““Mind your
own business’ to "'Don’t complain to
us, we aren't the problem."” If the
organizers are not the problem, it
seems to me that some sort of FCC
regulation may be necessary (o correct
the problem of totally obscuring the
amateur frequencies with this sense-
less QRM. It seems that the amateur
community is unable to regulate itself
in this area. Perhaps the involvement
of the FCC isthe answer many of us are
looking for. | welcome any comments
from other amateurs who would like to
use their radio equipment on the week-
ends again.
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Number 2 on your Feedback card

Wayne Green W2NSD/1

Repeater Guides

Unless you've got moss growing on
your back, you at least occasionally get
away from your home town—in which
case you'll want to know what repeat-
ers are where. Well, having a list with
you beats the hell out of kerchunking
all possible frequency pairs to see
whai's around—particularly if you're
driving from one repeater area to an-
other. And let's see, are they using 15
or 20 kHz spacing between channels
around here?

When | was busy in the 1970s trying
to gel repeaters going, | used to pub-
lish a $5 World Repeater Atias. It soid
well and did the job. It had a list of every
known repeater with its in/outputs, plus
state maps showing the transmitter lo-
cations. We also had a cross-index by
frequency. By 1980 the Atlasran to 274
pages.

Then the League started handing
oul repeater lists for free al hamfests,
They weren't nearly as complete, but
they almost stopped my Atlas sales,
forcing it to be discontinued—where-
upon the League started charging for
theirs. It's $6 today, has only the re-
peater listings and no maps, and
doesn’t cover hundreds of repeaters
in Europe, Africa, Asia and Oceana.
Their list is handy if you know where all
the little towns are—which you proba-
bly don't—and don't travel abroad.

This need for maps got Bill Smith
NEMQS busy with his Macintosh. He's
publishing a U.S. Repeater Mapbook
(see the "New Products™ section in
this issue of 73) which sells for $10. It's
got the 50 state maps (plus Canada)
with the repeater output frequencies
shown. The larger cities have separate
boxed listings. It's a good book to keep
in your glove compartment, or to pack
when you're flying somewhere.

I've gol the cutest little quarter-wave
telescoping magnetic mount antenna
that | use on rental cars. Picked it up at
Dayton from the folks at Cellular Secu-
rity Group. It sure beats trying to use an
HT in the car.

The frustrating part for travelers is
the lack of response when we call in on
repeaters as visitors. | joke that we ap-
pear to have finally accomplished the
ultimate—one repeater for each 2m
ham. The sad fact is that in many cities
I'm able to raise several repeaters, but
seldom able to get any answer when |

NEevEr say piE

ask if anyone is there. And no, it isn't
that they don't want to talk with me in
particular. I'd say that maybe 10% of
the hams | contact ever connect my call
and name with me.

As I've mentioned in the past, | find
it irritating to call and get no answer,
then, seconds later | hear someone
call a friend to see if he's listening, just
to let me know that visitors aren't
welcome on this repeater. If you aren't
a paid-up member, keep the hell off
our channel. | guess that's the "'good
new'' ham spirit—as differentiated
from the “‘good old"™ ham spirit. Alas,
I'm still stuck in the past when amateur
radio used to be like a fraternity and
friendliness was the rule, not the rare
exception.

Speaking of friendliness, | was
amused to see that one of the Los
Angeles repeaters finally made the
newspaper headlines for being so out-
standingly awful. I'll bet | could do a
good business selling tapes of our
cesspool to CBers to show them how
good the CB channels are compared to
amateur radio these days. |'ve got
some interesting CB tapes, but nothing
approaching what we hams have been
able to produce. Right now L.A. is even
beating out New York for repeater ob-
scenity, but it's by a nose.

But what about the FCC, you ask?
Oh, come on. They've several prob-
lems—Ilike we're supposed to be sell-
regulating—like the FCC is under enor-
mous pressure from industry and
lobbyists to take away our frequencies
and put them to better use—like the
FCC's shortage of funds for trying to
cope with our seemingly unlimited sup-
ply of wackos (all excellent CW ops, by
the way). The FCC seems to feel that
it's our responsibility to police our
bands, not theirs, so where's our na-
tional organization which should be
dealing with this mess? And why do the
League directors remind me so much
of Congress? Well, | don’t blame them
for ignoring our messes. | blame you
for not cleaning house at election time.
We also need to do some house clean-
ing in Washington...and senate
cleaning too. But for some reason you
blindly re-elect the same do-nothing
turkeys every two years.

There | go bad-word processing the
League again? No, I'm putting you
down for not cleaning up the ARRL
at election time. The League is fine

4 73 Amateur Radio Today * January, 1992

in what it does. It's got some fine
awards—like the DX Honor Roll, which
has forced most amateurs from rare
countries off the air. And there's its
fantastic traffic handling system which
shuttles thousands of completely use-
less CW messages around the coun-
try, losing a few in the process and
delivering the rest late. | say give credit
where credit is due.

And what other national organization
do we have to represent us at ITU con-
ferences? Of course they haven’t both-
ered to do their homework, but then it's
a non-profit organization, so we can't
really expect it to be very effective,
right?

The part | liked the most was when
the League killed off 85% of our ham
stores and 95% of our American ham
manufacturers, thus opening our mar-
ket to Asia. It was hilarious as Halli-
crafters, Hammarlund, National, Mil-
len, Johnson, Centra Electronics,
Gonset, B&W, Multi-Elmac, Thordar-
son, UTC, Lakeshore, Webster, SBE,
World Radio and others paid the
League millions while it killed their
companies.

Ah, but that was a long time ago,
back in the 1960s with another bunch
of directors, now dead, far's | know.
But the loyal ARRL members, despite
anything | and other ham journalists
could write explaining what was hap-
pening, supported them to the hilt, re-
electing them like clockwork. A recent
Westlink editorial called these loyalists
“League Lemmings." | kinda like that.

Time Multiplex

How many years have | been sug-
gesting (pleading?) for some ham ex-
perimenters to tackle time multiplex
technology? And how about my touting
digital voice communications? Well,
wouldn’t you know that Motorola has
put the two together, calling it Time
Division Muitiple Access (TDMA). This
will make it possible to stack up to
six conversations, all on the same
channel.

Well, we can do that too! The next
time you hear anyone whining about
QRM, just keep in mind that the main
reason we have QRM is because we're
30 years behind in technology, not be-
cause we have (a) too many hams or (b)
too few freguencies.

As a matter of fact, if we can change
to digital voice transmissions we'll be

able to go full duplex, even when we're
in contact with someone on exactly the
same frequency. With digitized voice
and a multiplex system, six hams will
be able to talk with each other in full
duplex, all on one channel.

Perhaps, if we're all too old and too
tired to even try to develop the equip-
ment, we'll be able to get the Japanese
to do it for us. We're not talking about
anything terribly complicated here. . .
certainly nothing a clever 14-year-old
ham couldn't whip together after
school.

How much would such a technology
be worth if someone bothered to devel-
op it? Something like that is all it would
take for an entrepreneur to build a pret-
ty big business. Motorola says they'll
have it available commercially in an-
other year, so in a few years we'll be
able to put a dollar figure on the devel-
opment. If it's worth less than a few
tens of millions, I'll be surprised.

Liars Figuring Again

The Gettysburg licensing figures
can be interpreted to show a huge
growth in new licenses as a result of
no-code. Alas, | suggest you view
those who do this as charlatans. . .or
dummies.

The no-code tickel has boosted new
Tech licenses to a fairly steady aver-
age of 2,800 a month vs. a tenth that
in previous years. Wow! A ten-times
growth! Awesome. We're packing
'emin.

Well, sure, but when we look at
what's happened to the Novice new
licensees we see they've dropped an
average of 500 a month. That drops our
overall gains a tad.

The bottom line is that according to
the FCC's figures we've gained about
7.7% in total licensees since this time
last year. The eentsy problem with this
is that for the last three years the FCC
has stopped deleting deceaseds and
non-renewals. This has given us a
great-looking boost in our numbers. . .
kinda like a Chicago election, with vot-
ing gravestones.

Thus, the apparent 7.7% growth is
obviously somewhat inflated. Looking
at the FCC's figures for earlier years
suggests this is adding about 5% of
statistical bloat. The apparent growth
for the last two years was 6.1%, so
we’ve at least progressed 1.6% due to
no-coders.

| know the League Lemming hordes
won't forgive me for “‘Trashing the
League™ by bringing this up, but our
real growth from 1946-1963 was an
amazingly steady 11% per year. That
was before the ARRL's Incentive Li-
censing debacle almost killed the
hobby . . .and did virtually kill the ham
industry.

The no-code license has increased
our growth. . .about doubled it from
an actual 1.6% to 3.2%, and that's
good stuff. But we're still creeping
when we should be running. If your
club hasn't set up classes for newcom-
ers, if you don’t have a team scouring
the CB channels for youngsters, if
you're not sending club members into

Continued on page 80



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

You'll find a superior intermod-

lation dynamic range of 108 dB
roughout the entire 100 kHz to
0 MHz range.

Kenwood's optional DSP-100
pigital Signal Processor (DSP)
onverts audio signals to digital

ormation, where it is shaped
nd processed by a micropro-
essor. For SSB work, this means
cleaner signal, and for CW, it
[lows adjustment of the rise and

[l times for optimum waveshape.
he DSP-100 also works at the

receiver detector level for audio
shaping, in all modes.

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

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

Key options.
DSP-100 Digital Signal Processor.
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ENWOOD

Our new TS-850S just made the
competition obsolete

AT-300 160 -10 m external antenna tuner.
AT-850 160-10 m internal antenna tuner.
DRU-2 Internal digital recording unit.
IF-232C Computer interface. PG-2X

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

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

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O, BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2

.. . pracesetter in Amateur Radio



T H -7

Compact 2m/70cm Dual
Band HT

Here’s a radio that deserves a
double-take! The TH-77A is a
feature-packed dual band radio
compressed into an HT package.
The accessories are compatible
with our TH-75, TH-25, and TH-26
Series radios. Repeater and remote
base users will appreciate the DTMF
memory that can store all of the
DTMF characters (* #,A, B, C, and D)
that are usually required for
repeater functions!

® Wide band receiver coverage.
136-165 (118-165 [AM mode
118-136] MHz after modification) and
438-449.995 MHz. TX on Amateur
bands only. (Two meter section is
modifiable for MARS/CAP. Permits
required.)

¢ Dual receive/dual LCD display.
Separate volume and squelch con-
trols for each band. Audio output can
be mixed or separated by using an
external speaker.
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e Cross band repeat function.

¢ Dual Tone Squelch System (DTSS).
Uses standard DTMF to open
squelch.

o CTCSS encode/decode built-in.

® Forty-two memory channels.
All channels odd split capable.

* DTMF memory/autodialer.

Ten 15-digit codes can be stored.

¢ Direct keyboard frequency entry.
The rotary dial can also be used
to select memory, frequency,
frequency step, CTCSS, and scan
direction.

¢ Multi-function, dual scanning. Time
or carrier operated channel or band
scanning.

* Frequency step selectable for
quick QSY. Choose from 5, 10, 12.5,
15, 20, or 25 kHz steps.

¢ Two watts (1.5 W on UHF) with
supplied battery pack. Five watts
output with PB-8 battery pack or
13.8 volts. Low power is 500 mW.

¢ DC direct-in operation from 6.3-16
VDC with the PG-2W.

e T-Alert with elapsed time indicator.

* Automatic repeater offset on 2 m.

¢ Battery-saving features.

Auto battery saver, auto power off
function, and economy power mode.

Complete service manuals are available for all Kenwood transceivers and most accessories.
Specifications and features are subject to change without notice or obligation.

e Supplied accessories:
Flex antenna, PB-6 battery pack
(7.2 V, 600 mAH), wall charger, belt
hook, wrist strap, keyboard cover.

Optional accessories:

® BC-10: Compact charger ® BC-11: Rapid
charger ® BH-6: Swivel mount « B7-6: AAA
battery case ® DC-1/PG-2V: DC adapter

* DC-4: Mobile charger for PB-10 = DC-5:
Mobile charger for PB-6,7, 9 = PB-5:72 V,
200 mAh NiCd pack for 2.5 W output

e PB-6:7.2 V, 600 mAh NiCd pack = PB-7:
7.2 V, 1100 mAh NiCd pack = PB-8:12 V,
600 mAh NiCd for 5 W output » PB-9:

7.2 V, 600 mAh NiCd with built-in charger
e PE-11:12V, 600 mAh OR 6 V, 1200 mAh,
for 5W OR 2 W ® HMC-2: Headset with
VOX and PTT # PG-2W: DC cable w/fuse

» PG-3F: DC cable with filter and cigarette
lighter plug ® SC-28, 29: Soft case

e SMC-30/31: Speaker mics. e SMC-33:
Speaker mic. w/remote control ® WR-1:
Water resistant bag.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

P.O. BOX 22745, 2201 E. Dominguez Street
Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio



Number 3 on your Feedback card

EDITED BY LINDA RENEAU KATUKM

Spectrum Use Today

Private Radio Bureau Chief Haller of
the FCC spoke at the Spectrum Summit
for Emerging Technologies in Washington
last November. The W5YI Report printed
excerpts transcribed from on-site recordings.
Haller: ““The demand for spectrum is unpar-
alleled. Since 1968, there's been over a 400%
increase in the number of licensed land
mobile transmitters in this country. That is a
10% annual growth rate. In the last six years
alone, the total number of transmitters below
470 MHz has increased from 7.5 million to
11.5 million. And if that weren't enough, the
traditional users of land mobile radio are an-
ticipating even more advanced kinds of ser-
vices. More remote control. More digital. More
automation. All of these things place a heavy
demand on the spectrum.

“...1 don't know how to provide those
additional channels without some very diffi-
cult and perhaps expensive changes in the
way that we do our processes at the Com-
mission, and the types of systems we license.
It's a tough balancing act, and one that’s
not going to get easier for the govern-
ment generally or for the FCC in particular.
The tight budget under which our agency is
forced to operate this fiscal year, and next
fiscal year, will require us to do more with
less, notwithstanding the explosive use of
spectrum today.

""As a federal regulator. . .| think of myself
as sort of an acrobat on the high wire. On the
one hand, I'm charged with trying to ensure as
far as possible that new technologies can
come on line and have a place, a home in the
spectrum. Then on the other hand, with the
number of transmitters |'ve told you about,
there is a tremendous existing investment out
there. So we have to be careful that changes
we implement don’t, overnight, wipe out that
existing investment.

“It also means letting people try, so far as
possible, to bring new applications into the
marketplace. Section 7 of the Communica-
tions Act requires the Commission to encour-
age the provision of new technologies and
services to the public. One of the problems is
that we have no way of knowing what those
technologies are going to be. So very often our
rules are way behind the industry. A new idea
is presented to us, and we have to go through
a lengthy rulemaking process to get that tech-
nology on the air. By the time we've gone
through the process, the poor entrepreneur is
bankrupt and the technology goes away, and
we never see it.

““...the Commission recently adopted
rules to release the 220-222 MHz band for
narrowband technology. This provides for the
first time a home for very spectrum-efficient
narrowband voice and digital technology, us-
ing about one-fifth to one-sixth the spectrum

of existing two-way services. At a time when
spectrum availability is very scarce in the
large metropolitan areas, we have great
hopes that this new service at 220 MHz is
going to provide an expansion area for
systems.”’

Regarding Haller’s speech at the ARRL
National Convention in Saginaw, Michigan,
reported in last month's ""QRX,"" Haller
said that he was not sure if he used the
words ‘“‘excess capacity,” but he does not
have a problem with that term. “Excess
capacity means you can do something
more, and still get your basic communi-
cations through. In my mind, excess capacity
IS not a spectrum term. It doesn't mean
‘too much spectrum.” It means you have
capacity enough to do the basic commu-
nications and something else.” As to chang-
ing FCC Rule 97.113 on “Prohibited Trans-
missions’’: | have serious concerns about
opening up the Amateur Radio Service to
such an extent that it becomes a substitute
for other services. And yet, | think there are
things that can be done beyond what the cur-
rent rules permit that do not compromise the
Amateur Radio Service."” TNX WS5YI. For
more details, see Vol. 13, Issue #22 of the

W5YI Report.

WARC-92

The FCC has released the U.S. proposals
for WARC-92. Those with a possible impact
on amateur radio are: HF Broadcasting and
40M: The FCC recommends that 1325 kHz of
spectrum be reallocated from the Fixed and
Mobile Service to broadcasting. The new
bands would become available on June 30,
2007. By this same date, broadcasting would
have to be fully converied to Reduced Carrier
Single Sideband (RSSB).

In the 40m band, the Amateur Radio Ser-
vice would be allocated 6.9 to 7.2 MHz world-
wide. At 6.9-7.0 MHz, amateurs would share
spectrum with Land Mobile, amateurs the
primary users, and Land Mobile, secondary.
At 7.0-7.2 MHz, amateurs would have exclu-
sive access. Region 2 broadcasters would
gain exclusive access to 7.2-7.3 MHz, world-
wide. Other proposed, new HFBC allocations
(worldwide, non-shared, all adjacent to exist-
ing allocations) are: 5.900-5.950, 7.300-
7.525, 9.350-9.500, 11.550-11.650, 13.800-
13.900, 15.600-15.700, 17.450-17.550, and
18.900-19.300 MHz.

Mobile Satellite Service: The U.S. proposes
that the 137-138, 148.0-149.9, and 400.15-
401.00 MHz bands be shared between low
earth orbit satellite systems and other users.
The LEOs and as many as three other ser-
vices would all have primary status in these
bands. A 150 kHz segment at each edge of the
137-138 MHz band is proposed for the Meteo-
rological Satellite Service on a secondary ba-

sis. There had been concern among amateurs
in Regions 2 and 3 that the LEO proposal for
148.0-149.9 MHz would drop below 148.0
MHz.

The FCC has withdrawn its preliminary
proposal to allocate 420-421 MHz to LEO
satellite systems on a secondary basis. This
is welcome news to amateurs in Australia,
Jamaica, the Philippines, and the U.S., who
have secondary status at 420-430 MHz.

The FCC proposal would allocate 2390-
2430 MHz to the Mobile Satellite Service
(MSS) on a primary basis, for use as an uplink
to MSS geostationary satellites. Amateurs
would retain their current secondary alloca-
tion at 2300-2430 MHz in all three regions. (In
Australia, Papua, and the U.S., 2310-2390
MHz is reserved for aeronautical telemetry.)
The future of the amateur satellite program is
limked to the continued availability of the seg-
ment 2400-2450 MHz.

Broadcasting Satellite Service: The FCC is
not nearly as definitive in its proposal for allo-
cation to digital audio broadcasting (DAB).
Some spectrum would come from the 1429-
1525 MHz segment. In the U.S., this would
require moving aeronautical mobile test
telemetry to other bands, possibly to 2310-
2390 MHz. Further, the FCC proposal would
allocate spectrum for DAB from the 2300-
2390 MHz segment, most of which is currently
dedicated to aeronautical telemetry. This pro-
posal does not completely appeal to anyone,
and further consultations are scheduled. TNX
Westlink Report, No. 613.

SAREX STS-45 Hams

Ham astronauts Brian Duffy NSWQW,
David C. Leestma N5WQC, and Dirk
Frimout ON1AFD of Belgium are scheduled
to fly on the STS-45 flight of the Atlantis
this coming May 1992. Duffy will pilot the
Atlantis on the seven-crew, eight-day mission.
They will fly a high inclination orbit, much like
those flown by Owen Garriott and Tony Eng-
land (57 degrees, rather than the usual 28.5),
therefore passing over most of the populated
areas of the world, giving good coverage to
hams on all continents. Altitude will be 160
miles. The astronaut hams will be restricted
to battery powered FM voice operation on
2 meters.

As planned, this will be a CQ mission,
meaning that there will be several attempts
to work as many stations as possible. Some
school contacts will be arranged, too. The
SAREX Working Group plans to release the
timetable and frequencies as soon as they
are available. The mission’s prime objective
will be to use an Atmospheric Lab for Applica-
tions and Science that will be carried in an
igloo in the payload bay. TNX Westlink
Report, No. 610, and the OSCAR Satellite
Report, No. 232.
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The Dual-Combo
Field-Strength and

Number 4 on your Feedback card

Source Dip Meter

Versatile test instruments for all your RF projects.

ost field-strength meters described in

ham literature are coil-capacitor tanks
with a diode and a meter. These FSMs are
useful, but not sensitive enough for many
jobs where the RF is not very strong. I fre-
quently need something better, so I designed
the device described here.

The most notable feature of this FSM is that
instead of a DC amplifier, it uses an RF
amplifier: a grounded-gate FET. After RF
amplification, the signal is capacitively cou-
pled to a diode voltage doubler whose output
is fed to a 200 YA meter. For those who want
the ultimate in sensitivity, a simple bipolar
DC amplifier can follow the diode doubler.

More than 20 years ago I used such a sys-
tem, but it was all bipolar. I took it to the
annual Field Day operation of the W6LIE
radio club. During a break in operation, |
noted that my FSM's meter was reading up
and down, but no local signal was being
generated. I determined that the FSM was
reading 15 meter received energy being re-

radiated from a 15 meter yagi at about 40 or
50 feet up!

Construction Details

The device shown in Figure 1 uses three
““tricks.”” First, the FSM uses the same plug-
in coils as the source dipper described later in
this article. Second, the dipper uses the
FSM’s meter. Third, switch S1 not only
switches the meter from the FSM to the dip-
per, but also turns on the power for the
FSM’s FET when in the FSM meter position.
The FSM uses two extra plug-in hairpin loop
coils to extend its range a little bit.

Note that in Figure 1 the 365 pF air variable
capacitor C1 is not shown. This was for the
sake of clarity. C1 is on the opposite side of
the board. Two bolts hold it to the board. Any
broadcast capacitor will do (from a “‘junker”
AM radio, for example)—just use one sec-
tion. It does not have to be bolted to the
board, but a short heavy lead should be run
from its frame to the board. A thin brass strip
“-inch or wider is good for this. You can
often drill and tap a couple of holes for
mounting it to the board.

Note that in Figure 1, J2, 13, J4, and J5, as
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well as S2, are mounted on a plastic strip.
This is because these phono jacks must have
both “*sides’’ (i.e., both sheath and center
pin) above ground. The plastic strip is bolted
to the inside of the metal face plate and 0.375-
inch holes are punched in the face plate to
completely clear the phono jacks. The switch
just went along for the ride, as it could have
been mounted on the metal face plate.

Except for the meter, Cl, and the RF
choke, I bought all the parts at Radio Shack.
The RF choke came out of an AM radio.
Anything from 1 to 2.5 mH will do. The
chassis box is known to Radio Shack as a
“‘projectbox,”’ and isabout 72" L x4%4" W
x 2.375" deep. A metal chassis box could also
be used. The entire FSM is built on the metal
face plate. Simply turn the plate upside down
on the box and you will have a convenient
holder while you do the work.

For a dial, I used a piece of typing paper
held down by a piece of thin, clear plastic.
Since the FSM uses the source dipper’s plug-
in coils, you need an RF source for calibrat-
ing the dial. Some signal generators will

Photo A. The field-strength meter (left) and the source dip meter (right).

work. Other options are the use of a friend’s
dipper or, if you want only the amateur
bands, transmit into a dummy load and hold
the field-strength meter nearby. As a last
resort, you can wind a second set of plug-in
coils for the FSM and calibrate it with the
source dipper.

Since both the source dipper and the FSM
use the same meter, [ opted for a 200 A job.
You can use a Radio Shack 50 HA meter (now
discontinued), but it is so highly damped that
its response is too slow to suit me when using
it with the dipper. It does work, but a less
highly damped 200 pA meter is better.

Note that most of the circuit is built using
phenolic terminal strips. A printed circuit
could be equally good.

In Figure 1 you can see that there are both a
low band (J2 coil and J3 antenna) and a high
band (J5 coil and J4 antenna). Since brass
strips are used in conjunction with J4-J5, the
inductance is lower, and the FSM’s range can
be extended. Only the two hairpin loops are
used in the high band section. Either antenna
can be a two-to-three-foot *‘spike.”’



..1he Perfect Solution

f you're living in an area with

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

he IsoLoop 10-30 has been

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

he IsoLoop comes fully

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

his HF antenna goes where
few others have gone before!

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

or a complete specification
Fsheet on this or any other
AEA product, call the toll-free
AEA Lit-Line at 1-800-432-8873.

1961h St SW- Lyrnwood, WA 9803¢ t_'_is
206)775-7373 Office (2%}7?4—5554-
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Figure 1. The sensitive field-strength meter. Note: For clarity, parts and subassemblies are
shown only in approximate positions. J1 switches the meter to the source dipper. The shield lug
of J3 is grounded to the main PC board as shown. Please note that the ground lead marked L2B
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Figure 2. The RF sniffer (two options).
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Figure 3. Field-strength meter schematic diagram.

To make a “‘hot-sniffer’” out of the FSM,
make a simple adapter, as shown in Figure 2.
Using RG-174/U mini-coax, put a phono
plug on one end and a small one- or two-turn
loop from the center conductor to the braid on
the other end. A second option here is an
insulated probe that is capacitively coupled.
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Use a good high-voltage capacitor here! The
braid should have a lead soldered to it with an
alligator clip for a probe ground. Do not use a
diode in the probe.

Since the meter, the 365 pF air vari-
able, and the dial on my FSM were all
““scrounged’’ or homemade, you will have to

do the same (see the Parts List for a possible
source of the capacitor). However, if you
build the circuitry carefully on the plastic
strip, the rest of the wiring is not the least bit
critical. It 1s, of course, simply good practice
both electrically and cosmetically to use
short, direct leads whenever possible. Figure
1 does not show this, but that is because [ used
an exploded view for clarity. The 9-volt bat-
tery in Figure 1 is used only by the FSM; the
source dipper has its own battery. Using sep-
arate batteries facilitates less switching and
fewer interconnecting wires.

Make Your Tinkering Easier

Once you have the dipper and FSM built,
operating, and on your workbench, you can
investigate both active and passive circuitry.
Large or small tank circuits can be checked
with equal ease. Instead of repeatedly in-
stalling and removing a coil, you can get it
right the first time with the dipper. The sensi-
tive FSM will help you hunt down parasitics,
check oscillators for output, verify that multi-
pliers are working, sniff out RF leakage from
the supposedly shielded chassis and. ..
well—you will think of other uses, I'm sure.
At any rate, this dipper and FSM combination
will prevent a few gray hairs and add the most
important item of all: having fun with your
RF-oriented projects and/or troubleshooting!

The Source Dip Meter

A dip meter belongs on every ham’s work-
bench. Betfore you install that tank circuit, the
dipper will tell you what the tank’s actual
frequency is. A dipper will also ferret out
‘“hidden resonances’” for you. In a pinch, it
can even be used as a signal generator. It can
determine the frequency of antennas, and
even the lengths of coax. The list goes on,
making the dipper an extremely useful
device.

This dipper uses a common FET as the
active device and, aside from the variable
capacitor and coils, it uses only one pot and
six small parts. It uses the meter in the sensi-
tive field-strength meter discussed previous-
ly, and shares its plug-in coils with the FSM.
It is such a simple circuit that a beginner can
easily build it. The only tools required are the
usual ones: needle nose and diagonal pliers, a
drill motor and a soldering iron. Except for
the RF choke and the variable capacitor, all
parts or suitable substitutes are available at
Radio Shack.

If there 1s one glut on the market, it is the
defunct so-called stereo, and this is where
you can get the RF choke and variable capaci-
tor. In fact, except possibly for the 10K pot,
you will find all the other small parts in these
old clunkers from the Orient. These little
variable capacitors always have a number of
tapped holes, so they are easy to mount. Just
don’t lose the original nuts and bolts—they
are metric!

Some comments are needed regarding the
variable capacitor. First, use a magnifying
glass to determine whether the spacing of
plates (rotors and stators) is the same on both
sections. Take care because this difference in
spacing will be subtle. The capacitor I used



MEJ-949D Deluxe 300 Watt Tuner

Lets you tune out SWR on virtually any antenna 1.8-30 MHz . . . plus, you get dummy
load, Cross-Needle meter, antenna switch, balun, l-year unconditional guarantee . .

for only $149.95
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® Peak reading Cross-Needle Meter
e Full size dummy load
® Custom inductor switch

¢ Antenna Switch

® 4:1 Balun for balanced lines
® Covers 1.8 to 30 MHz

® ] year Unconditional Guarantee
* Made in USA

More hams use the MFJ-949D than any

More hams use the MFJ-949D than any
other antenna tuner in the world! |
Why? Because the MFJ-949D gives you
your very best value, first-rate performance,
roven reliability, unbeatable quality and the
st guarantee in ham radio — all from the
most trusted name in antenna tuners.

All the Features You’ll Ever Need

The MFJ-949D matches your rig to vir-
tually any antenna from 1.8 to 30 MHz.

You can tune out SWR on
dipoles, inverted vees, verticals,
random wires, beams, mobile
whips, balanced lines and coax.

A lighted peak and average
reading Cross-Needle meter shows
you SWR, forward and reflected
power -- all in a single glance.

A 6-position antenna switch lets
you se]léc:ot 2 coax lines (direct or
through tuner), random wire or
balanced line and dummy load.

Has 4:1 balun for balanced lires.

Special Inductor Switch

The inductor switch is the most
likely component to burn up n
your antenna tuner.

The inductor switch in the
MFJ-949D is specially designed to
withstand the extreme voltages and
currents that are developed in your tuner -
it’s not an underrated off-the-shelf switch
that can put you off-the-air.

The MEV-549D has a ful sice ¢

e - as a size dummy
load measuring 3/4 inch diameter by 5
inches. It easily handles 300 watts of
abusive tune-up power.

Watchout for midget size dummy loads --
marginal ones could burn up your rig and
put you off-the-air.

Unbeatable Quality

Each MFJ-949D aluminum cabinet is
chemically etched to strongly bond MFJ’s
tough d-on paint. You won't find a

MEFE]J Low Pass Filter

Plugs between your transceiver and
antenna. Suppresses TVI, RFI, telephone
and other interference by reducing unwanted
harmonics going into your antenna. 9
Chebyshev poles, teflon dielectric

capacitors, high-Q inductors, ground plane
sln%ding give you excellent TVI/RFI sup-
pression. Handles 1.5 KW 1.8-30 MHz
with low loss, low SWR. Made in USA.
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tougher, longer lasting finish anywhere.

Detailed logging scales and legends are
clearly silk screened on the front and back
panels with permanent black ink -- it’s not
mqraleihaa plastic decal or glued-on paper
strip that can peel off.

MF] uses a custom cabinet for each model.

Imitators may use the same cabinet for
different models using different decals and
leaving unused open holes that can be a
haven for bugs and other small creatures.

MF]J-948 Deluxe 300 Watt Tuner

MFI-948
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If you don't need a dummy load but want all the other features of
the MFJ-949D choose the new MFJ-948 for only $129.95.
The MFJ-948 features a peak reading lighted meter with a built-in
lamp switch, a one year unconditional guarantee and is made in the USA.
Remember, with MFJ you're getting proven performance and reliability
from the most trusted name in antenna tuners.

Continuing Service ]
MF]J Customer Service Technicians will
help you keep your MFJ tuner performing
flawlessly -- no matter how long you own
it. Just call our toll-free help line
800-647-TECH(8324) -- no other tuner
manufacturer gives you toll-free help.

No Matter What'"' Guarantee

You get MFJ’s famous one year No
Matter What™ unconditional guarantee.
That means we will repair or replace your
MFJ-949D (at our option) no matter what
for a full year.

Others may give you a limited warranty
on defects in material and workmanship.

Cross-Needle SWR/Watt-
meter covers 1.8-60 MHz

Cross-needle SWR/Wattmeter lets you
read peak/average, forward/reflected power
and SWR. 200/2000 watts forward and
50/500 watts reflected power ranges. Covers
1.8-60 MHz. Has meter zero adjustment.
71%4x4%x3% inch aluminum cabinet. Meter
lamp uses 12 VDC or 110 VAC with
MFJ-1312, $12.95. One year unconditional
guarantee. Made in USA.
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other tuner...why settle for an imitation?
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But what do you do if it burns up and
they say, “Sorry, your limited warranty
does not cover that?”

Why take chances?
There’s just no shortcut. MFJ is the
most trusted name in antenna tuners --
we've made more tuners for more years
than anyone else.

Why take chances with an imitation
when you can get the MFJ-949D -- the
world’s leading antenna tuner with years of
proven performance -- and a
no matter what unconditional
guarantee at an affordable
price?

Why Buy Made in USA

The MFJ-949D is made in
USA. You're keeping your
money here in the USA and
hellr?ing fellow Americans.

If you buy a foreign made
product, how do you get ser-
vice if there’s no service center
in the USA?

Are you willing to pay ex-
snive freight and duties to a
Fc?l?eign country for service?
Does a foreign co have to
honor their warranty in the USA?
Call your Dealer for
your Best Price

Call your favorite dealer for your best
price and order your MFJ-949 !

FREE MF] 12/24 Hour Clock
For your free MFJ-108 12/24 hour
clock, buy an MFJ-949D between
November 15, 1991 and January 31, 1992.
Then return your original receipt with
our request for a free MFJ-108 clock and
5 shipping and handling to: Free MFK]
Clm:kpgﬂ%r, MF] Enterprises, Inc., PO.
Box 494, Mississippi State, MS 39762.
Limit: One per customer. Must be
postmarked by February 28, 1992.

650 MHz Dummy Load

MFIJ-264

$ 5905

I yvear guarantee

i K

e

Made in USA Lot

DC-650 MHz 50 ohm load
handles 1.5 KW SWR below 1.3 to 650
MHz and below 1.1 at 30 MHz. 100
watts continuously, 1.5 KW for 10 seconds.
Nearest Dealer/Orders: 800-647-1800

Technical Help: 800-647-TECH (8324)
(601) 323-5869; TELEX: 53 4590

FAX: (601) 323-6551
MF MF] ENTERPRISES, INC.
MIE’d $5 each shjpprrulgﬂuqndlmg, @‘Y-EMFJ

Box 494, Miss. State, MS 39762
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Figure 4. The simple source dip meter. Notes: For clarity, the off-board components are only in
their approximate positions. The PC board is 3-9/16" Lx 1-% " W. The chassis box is 5-14 " x
3"x2-W" (L.M.B. #780). JI and J2 are Radio Shack phono types.
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SOLDER
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HOTE;
FOR C|, REMOVE PLATES FROM DUAL 3&5pF BC CAPACITOR UNTIL EACH
SECTION =i30pF. FOR APPROY|IMATE NUMBER OF ROTORS, SEE ROUGH
FORMULA BELOW, THEM LEAVE THE MECESSARY MUMBER OF PLATES
{ROTORS ONLY), LEAVE ROTORS ALOME.

REQUIRED NUMBER OF PLATES: SOLVE 365/#0F PLATES = pF PER PLATE

L (QR # TURNS) APPROY FREQ RANGE

A, 2 5/8" #28 ENAMELED 2.8-T.2 MHz

B | i/2" w22 6.0-15.5 MH1

G BT #22 14,5-42 MHz

0. 2T #2¢ 30-T5 MHz

E 2 3/8"L HAIRPIN #20 } NEASUHE 1N FEM

. | 38" L COVER & AND 2 MTRS

*USED DMLY IN FSM IN THIS ISSUE OF T3

Figure 5. Dimensions of the coil forms. Note that coils E and F are used only for the
field-strength meter. Use ¥4 " o.d. Acrylite tubing (2-% " long for coils A-E and 1-% " long for

coil F).

PULL THRU A GOOD &, SO IT IS
EASY TO FEED END DOWN THRLU THE CENTER PIN.
SOLDER CENTER PIN. PULL EXCESS BACK THRU a. WIND COIL.

-~ B

FEED END THRU b-b, AND SOLDER TO GROUND LUG OF PHONO PLUG AT c.
SOLDER

C

b a |

o, = == =]

Figure 6. Winding details of the

coil form.

anyway. Exact ranges can be ob-

— tained by adding or removing
1 5 turns on the plug-in coils. Have no

1 W

LAST TURM

SPOOL OF WIRE

HOLES b-b DRILLED TO FIT
EACH COIL LENGTH

fear—this is all very easy. By the
way, you can remove or simply
ignore the two small FM sections
of these variables. I just bend their
stator tabs down and solder them
to the PC board as a board mount-
ing method. If you remove those

required that only one plate be removed from
the wide-spaced section, but seven plates had
to be taken from the close-spaced section.
The thing then becomes a dual 130 pF vari-
able capacitor. If both sections are identical,
you can use the approximate formula in the
box in Figure 2. Above all, don’t be con-
cerned about hitting the 130 pF value on the
nose; anything in the range of 100 to 150 or so
will do just fine. [Ed. Note: If you use the
Antique Electronic Supply variable capacitor
# CV-471, you need only use two of the three
sections with no modifications; their model
CV-240, although smaller, requires you to
remove several plates in each section. ] This is
because you have to calibrate your own dial,
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outer FM rotor plates, there is
room on the front of the frame to drill and tap
mounting holes (in case you did lose those
metric bolts).

The plug-in coils use phono plugs, and both
sides of the plug must be above ground.
Therefore, I punched a 0.625-inch hole in the
coil end of the mini-box to clear the phono
jack. The latter 1s mounted ona 1%2" x 12"
piece of acrylite plastic. When bolting on the
plastic, be sure the phono jack is centered in
the 0.625-inch hole, so the outer conductor of
the jack is not grounded. Radio Shack’s
phono jacks come with a “‘grounding’’ lug. It
1s used here as a tie point for one side of the
wires from the two sections of the variable
capacitor, as is clearly shown in Figure 1.

i |

Cl=130pF PER SECTION.
SEE TEXT

I00pF A 100pF

J1, Pl = PHOND TYPES

j D
HDT
iI0k RFL

LIM. TAPER 2.5mH 150

! I 100 &
Fe
J1

/(L)\ TO METER ON ESM

21

1]
0.0l j_: EATTEH?I

Figure 7. Schematic diagram of the source
dip meter.

Wiring

For wiring the board, I used tiny insulated
standoffs (phenolic terminal strips could be
used as well) and a FET socket (optional). Of
course, the ultimate way to gois to justetch a
little printed circuit. The way I see it, you
would only need six ‘‘islands,’’ and they
could even be located where my standoffs
are! A small Z-shaped clip can hold the bat-
tery in place. See Figure 1 for details.

For the dial, I used a disc of %-inch thick
acrylite clear plastic. The original knob on
the capacitor had a brass insert with a
setscrew, so I shattered the plastic off of the
insert, then epoxied the insert into the plastic
dial. No knob is used; the dial itself is a knob
and offers superior control when tuning.

To achieve ‘“‘one-hand’’ operation, a %-
inch wide strip of coarse sandpaper is epoxied
to the edge of the dial. The dial has a pair of
4-40 nuts and bolts 180 degrees apart on the
outer rim, to hold on a piece of white poster
board for the actual calibration marks. Use a

friend’s dipper or your own receiver to cali-
brate the dial. Do not try for too many num-

bers, 1.e., 7.05, 7.06, etc. Use numbers only
on every 1 to 5 MHz, and suitable marks
between, for example: 7.0, 8.0, etc. Use
pencil lightly for calibration. Then remove
the poster board only—not the plastic dial.
With the poster board removed, it is far
easier to ink over the light pencil marks. If
you use India ink, here’s a little trick: Use
black for all frequency marks except the
amateur bands; use red for these bands. Then
when your buddy borrows your dipper (and
refuses to return it), he will find it easy and
quick to use.

Winding the Coils

I used '2-inch Acrylite plastic tubing for
the coil forms. See Figure 5 for dimensions
for each frequency range. Note that all coils
are used for the field-strength meter. Howev-
er, coils E and F are not used for the dip

meter. After cutting each coil form to the

desired length, I drilled a 3. 16«inch hole in the
side of each coil form about %-inch from the
plug end. Now drill 1/16-inch holes at **a’’
and through the tube at the points marked
““b,”” as shown in Figure 6. Holes ‘‘a’’ and



Don't Wait,
This Offer Can't Last!
Reg. Price, $259

*Limite « Full range -10Hz to 3GHz.
. LCD display (daylight visibility).

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

« NiCads & Charger included.
» Ultra-high sensitivity. + 4 gate times.
« Extruded metal case. - Compatible with MFJ207.

Suggested options

TA100S: Telescoping Whip Antenna.................... $ 12.
CC30 VIOVl Cany Cases. i canmeuinsiiiis $ 14,
BL10: LED BatkBghL. . ..s - wtimiomisismminssil 0
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5% Ship/Handling (Max. 5180} U.S. & Canada. 1 -800-3 2 7-5 9 ]_ 2

15% outside tinental U.S.A.
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CIRCLE 28 ON READER SERVICE CARD




“‘b"" mark the beginning and end of the coil
itself. Hole “*a’’ is drilled about a % inch
from the top E:I'ld of the coil form in each case.
See the chart in Figure 5 for the dimensions
for each coil.

Next, mount an RCA phono plug in the end
of each form. Use only the Radio Shack plug
(RS# 274-339) with the metal shield. Remove
the shield and toss it. Next, dab some epoxy
on the threads of the plug and place it securely
into the end of the coil form with the ground
lug sticking through the hole in the side of the
form as shown in Figure 5.

After the epoxy has set up, you’'re ready to
wind the coils according to the chart in Figure
5. First, route the wire down the center of the
coil form, through the center conductor of the
phono plug, and solder it in place. Figure 6
shows the winding procedure. The last turn
passes through the holes marked *‘b’’ and
pulled down to point ‘“‘c’’ and soldered in
place on the phono plug’s shield lug. Be sure
to cut off the excess grounding lug. Being
careful not to short the lug to the center pin,
push the lug in a bit until it is about flush with
the outside of the tube. It can be pried in and
out several times without breaking. Once the
coil winding is adjusted to the range you
want, you can slip some heat-shrink tubing
over the lower (plug) end, or for that matter,
over the entire coil. Once the wire is fed
through holes B-B, pulled tight and bent
down to the plug’s ground lug, the coil will
not unravel. The dipper coils are all close-
wound. You should use the #28 enameled
wire for the lowest band’s coil, but you can
substitute #22 enameled wire for the #21 1

Q1
D1,D2
51,52
R1

R2
J1-J5
RFC
TB1,TB2,TB3
TB4
BT1
L1

L2

M1

C1

c2
C3,C4,C5
Misc.

Q1
RFC
C1

Cc2,C3
C4

J1,J2
R1
H2
R3
S1
BT1

Misc.

Source:

Field Strength Meter Parts List

MPF102 FET (RS# 276-2062)

1N914 diode

SPDT switches

10k panel mount potentiometer

270 ohm resistor

RCA phono jacks (RS# 274-346)

1 to 2.5 mH RF choke (Antique Electronic Supply #PC-1535B)
2-terminal strips

4-terminal strip

9-volt battery

4 turns #20 bare wire with center tap (3% " diameter by %" length)
Va" wide brass strips mounted as shown in Figure 1

200 pA panel meter

365 pF variable capacitor

(from AM broadcast radio or Antique Electronics Supply #CV-230)
0.001 disc ceramic capacitor

0.01 disc ceramic capacitor

Case, mounting hardware, a % "W x 4% "L Acrylite support plate (%" thick)
and a 2"W x 4"L piece of single-sided PC board material for
mounting components

Source Dip Meter Parts List

MPF102 FET (RS# 276-2062)

2.5 mH RF choke (Antique Electronic Supply #PC-1535B)

Dual section 150 pF variable capacitor

(Antique Electronic Supply #CV-900 or #CV-240)

100 pF ceramic disc capacitor

0.01 yF ceramic disc capacitor

insulated standoffs

RCA phono jacks, RS# 274-346

100k resistor

10k potentiometer

150 ohm resistor

SPST switch

9-volt battery with clip

RCA phono plugs (for coils), RS# 274-339

Battery clip, PC board material for mounting components (134"W x 32 "L), small plastic
block (1.5" x 1.5") to support J2. ¥z inch diameter Acrylite tubing for the coil forms.
Lengths of #28, #22 and #20 wire for the coils.

C1 and the RF choke for both the Field Strength Meter and the Source Dip Meter are
available from Antique Electronic Supply, 6221 S. Maple Ave., Tempe AZ 85283.
Phone (602) 820-5411.

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW” Model 83000A. designed

to measure both FWD/RFL power in CW

and FM systems simply and quickly.
Then with a “FLIP” of a switch,
measure “PEAK POWER" in most
AM, SSB or pulse systems. Our

Model 83000A features a complete se- @

lection of plug-in-elements plus a2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead, take a
“PEAK", you'll like “WATT" you see!
Contact us for your nearest autho-
rized Coaxial Dynamics representa-
tive or distributor in our world-wide
sales network.

COAXIAL
DYNAMICS,
INC.

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

Fax: 216-267-3142

Service and Dependabmry
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CIRCLE 186 ON READER SERVICE CARD

used (because I had it). Note that, except for
the lowest band coil, a few extra turns should
be used as it is easier to remove than add turns
when adjusting frequency. Be sure that when
the coils are finished, there is overlap of the
ranges. For example, the lowest frequency of
coil C should be lower than the highest fre-
quency of coil B. I always try to keep all of an
amateur band on one range, to avoid having
to plug and unplug coils.

My dipper is stable, easy to use, and gets
more use than my old 110V Millen dipper.
The source dipper has its own *‘‘power sup-
ply’” and can go anywhere. Once you have
one, you will wonder how you ever got along
without it.

One note: Make sure you use the proper
size of Acrylite tubing (2" o.d.) that will
mate with the phono plugs. For the location
of an Acrylite distributor, you can call Cyro
Industries at (800) 223-2976.

If you can’t find a source of the tubing, I
can supply a full set of pre-cut and drilled coil
forms with phono plugs permanently in-
stalled (send to address at end of article).
These forms are suitable for many other pur-
poses than these two projects. The package
includes a pre-cut and drilled acrylite plate
with the coil’s jack permanently installed.
The set is $39.95, including postage. If you
can do your own drilling and epoxying-in of
the phono plugs, the set of coil form parts is
$29.95, including postage. [

Contact Martin Beck WBOESV at 1637 Hood,
Wichita KS 67203.




Regular SALE

2/$6395.00 5099

IE-TEi Kﬁurfpsﬂunerfsmpe * Speci;

IC-751A 9-band xcvr/.1-30 MHz rx... $1440.00 1219
PS-35 Internal power supply............. 228.00 209%
FL-63A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ....... 115.00
FL-53A 250 Hz CW filter (2nd IF) ...... 115.00
FL-70 2.8 kHz wide SSB filter ............. 59.00

IC-735 HF xcvr/SW revr/mic................ 1064.00 899%
PS-55 External power supply ........... 228.00 209%
AT-150 Automatic antenna tuner ...... 446.67 399%

FL-32A 500 Hz CW filter...................... 69.00
EX-243 Electronic keyer unit .............. 64.50

UT-30 Tone encoder...........c.cccvurnsverens 18.50

IC-725 HF xcvr/SW revr/mic........c...... $893.00 759%

AH-3 Automatic antenna tuner......... 488.33 449%
IC-726 10-band xcvr w/6m................. 1283.00 1089
HF Accessories. Regular SALE
|C-2KL HF sal d state amp w/ps ....... $2079.00 1719
IC-4KL HF 1 kw amp w/ps = Special., 727500 5799

EX-627 Automatic antenna selector ..... 314.67 279%
PS-15 20A external power supply ........ 183.00 169%
PS-30 Systems p/s w/cord, 6 pin plug 363.00 329%
SP-3 External speaker..........oooveeerennsnnesr 89,00
SP-7 Small external speaker................... 1.99
CR-64 High stab. ref. xtal; 751A, etc ..... 79.00

SM-6 Desk microphone............cccovuenec... $7.93
SM-8 Desk mic: two cables, scan .......... 89.00

AT-500 500w 9 band auto ant tuner ..... 589.00 539%
AH-2 8-band tuner w/mount & whip..... 780.00 6839%

Accessories for IE-HIHEE:‘?ESITIEHZ& « CALL

* Large Stocks

* Fast Service

* Top Trades
at AES

HF/UHF Base Transceiy Regular SALE
I['.' 275A 25w 2m w/ps = Llose $12§9 00 1129
IC-275H 100w 2m FMISSB!EW ............. 1455.00 1219
IC-475A 25w 440MHz w/ps = Closeout 1399.00 1329
IC-475H 100w 440 FM/SSB/CW ........... 1665.00 1399
IC-575A 25w &/10m xcvi/ps ............... 1455.00 1198
IC-575H 25w 100w 6/10m xcvr ............. 1564.00 1329

IC-1275A 10w 1.2GHz FM/SSB/CW ....... 1923.00 1618

' ' 3 Regular SALE
IL‘ ZZEA 25w Zrn FW!TP mic v $392.00 329%
IC-229H 50w 2m FW/TTP mic ................. 425.00 359%
IC-38A 25w 220 MHz PM xcvr..................409.00 349%
IC-448A 25w 440 FW/TTP = Closeout ... 599.00 379%
IC-449A 35w 440FM xevi/TTP ... 473.00 399%
IL‘ 12I]1 lﬂw l EGHE FMISSB!GW en831.00 T19%
Jers Rﬂgﬂfﬂr SALE
Il‘: Hlll E'Esw Ede{} FIW'ITF mic ...... $889.00 749%
IC-2410H 45w 2m/35w 440 FM/TTP mic 932.00 789%
IC-3220A 25w 2m/440 FM/TTP mic......... 685.00 579%
IC-3220H 45w 2m/ 35w 440 FM/TTP mic 727.00 609%
IC-2500A 35w 440/10w 1.2GHz FM .......1039.00 BEH“
Multi-band FM Transceive! Rﬂfﬂfar SALE
IC-901 50w 2m/35w 440MHz FM xcvr $1039.00 869
UX-R91A Broad band receiver unit ..... 405,00 359%

UX-19A 10w 10m unit.....c.ooiininnanns 311.00 279%
UX-59A 10w 6m unit. ..o.oovevvvenrecienees 363.00 329%
UX-S92A 2m SSB/CW module. ............ 623.00 549%
UX-39A 25w 220MHz unit ................... 363.00 329%

UX-129A 10w 1.2GHz unit........ccooevnnn. 071,00 509%
UX-49A 440MHz module for IC-900 .........363.00 319%

IC-970A& 25w 2m/430MHz xcvr/ps......... 2409.00 2029
IC-970H 45w 2m/430 MHz transceiver . 2567.00 2158

UX-R96 50-905 MHz receive unit........ 405.00 349%
I.II HT 1 EGHz hand umt ................... 1039.00 B69™

AH-32 /440 Dual Band mobile ant..... $39.00
Larsen PO-K Roof mount ... . 23.00
Larsen F[I MM Magnetlc mount ... 28.75

Repeaters Rﬂfm’af SALE
HP-152[I Em 25w repeatar .................. $2319.00 1949
RP-2210 220MHz 25w repeater ........... 1715.00 1448
RP-4020 440MHz 25w repeater. ........... 2392.00 2009

.. 2599.00 2189
2703.00 2269

RP-4020/50W 440MHz 50w repeater.
RP-1220 1.2GHz 10w repeater .............

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

Handhelds Regular SALE
IC-2AT 1.5w 2m HT/TTP....$247.00 209%
IC-02AT/High Power 2m .... 333.00 289%
IC-03AT 2.5w 220 HT/TTP....319.00 269%
IC-2SA 2mHT .......vennnn 345.00 289%
IC-2SAT 2m/TIP.................. 372.00 319%
IC-2SRA 2m/25-905MHz rx 600.00 509%
IC-24AT 2m/440MHZ/TTP... 452.00 419%
IC-3SAT 220MHz HT/TTP..... 351.00 299%

IC-4SAT 440MHz HT/TTP..... 351.00 299=

IC-4SRA 440MHz/25-905 x 600.00 509%

IC-26AT 2m HI/TTP ............ 372.00 319%

IC-4GAT 440MHz/TTP.......... 37200 319%

IC-126AT 1.2GHz/TIP ......... 381.00 329%

IL': \m Emfm | A 627.00 529%

dhelds Regular 552

A-Z SW PEF' th alrcraﬁ L S 525.00 479%
A-20 arrcraﬁ HT w/VOR = Closeont . 625.00 499%

A-21 Navicom Plus Aircraft HT ........... 660.00 599%

For info/prices on HT accessories * CALL

Regular SALE

Iit l l[lﬂkl-lz ISGHE AWFM handheld.$624.00 5?.!!'H

R-71A 100kHz-30MHz rcvr................. 1019.00 869=
RC-11 Infrared remote controller....... 70.99
FL-32A 500 Hz CW filter..................... 69.00
FL-B3A 250 Hz CW filter (Ist IF) ........ 59.00
FL-44A SSB filter (2nd IF)................ 178.00 169%
EX-257 FMunit ... 49.00
EX-310 Voice synthesizer................... 59.00

CR-64 High stablity oscillator xtal..... 79.00
R-72 30kHz-30MHz SW receiver........... 972.00 B29%

Accessories for
R-1/R-72/R-100/R-9000
CALL

R-100 100kHz-1.856GHz AW/EM. 12vdc 707.00 599¢

R-7000 25MHz-2GHz receiver............ 1221.00 1029
RC-12 Infrared remote controller....... 70.99
EX-310 Voice synthesizer .................. 59.00
TV-R7000 ATV unit.......coereeeeremnnee. 139.00 134%
SP-3 External speaker ........................ 65.00
CK-70 (EX-299) 12V DC option........... 12.99
MB-12 Mobile mount ........ccoveneennnee. .29.99

R-9000 100kHz-2GHz all mode rec... $5677.00 4699
All Prices are suhjeut to change without notice.

AES® Over 35 Years in Amateur Radio

HOURS  Mon-Fri 9-3:30; Sat 9-3

/") Orders/Trades * Call Toll Free

FAX: (414) 358-3337

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

AES BRANCH STORES

WICKLIFEE. Ohio 44092 ORLANDO. Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 ERICKSON COMMUNICATIONS

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-3394

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1317

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

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

1-800-634-6227

Associate Store
CHICAGO. lllinois 60630

5456 N. Milwaukee Avenue
Phone (312) 631-5181

1-800-621-5802




ASTRON

CORPORATION

9 Autry
Irvine, CA 82718
(714) 458B-7277

MODEL VS-50M

SPECIAL FEATURES

= SOLID STATE ELECTRONICALLY REGULATED

« FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output

» CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl RS-3A, RS-4A. RS-5A, RS-4L. RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

» HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE

* THREE CONDUCTOR POWER CORD except for RS-3A

e ONE YEAR WARRANTY = MADE IN U.S.A.

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY » RUGGED = RELIABLE »

PERFORMANCE SPECIFICATIONS

= INPUT VOLTAGE: 105-125 VAC

e QUTPUT VOLTAGE: 13.8 VDC * 0.05 voits
(Internally Adjustable: 11-15 VDC)

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

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

SL SE Colors  Continuous Ics* Size (IN) Shipping
MODEL Gray Black Duty (Amps] {Amps) HxW=xD Wt. (Ibs.)
* LOW PROFILE POWER SUPPLY
SL-11A . . Y 1 2% X T x P 11
- Continuous Ics* Size [IN] Shippin
HS'L SEB‘ES MODEL Duty (Amps) [Amps) HxW=D "HLF bs.
« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3 x6%x 7% 6
RS-5L 4 5 Jhaxb6%x 7% 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) Shlp[rlnq
MODEL Duty (Amps] [Amps) HxWxD WL [ibs.
RM-12A 9 12 5% x19x 8% 16
RM-35A 25 35 5% x 19x12% 38
RM-50A 37 50 5% x19x 12% 50
RM-60A 50 35 71 x19x12% 60
* Separate Voit and Amp Meters
RM-12M ] 12 5% x 19 x 8% 16
RM-35M 25 g g‘eﬁ x :g X E'ﬁ %
! iy, ,
H“ SE l“Es MODEL RM-35M gﬂ_%ﬂ g 55 }-‘:1-9 qu?:r 60
Colors Continuous IC§* Size [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi, [Ibs.)
RS-3A . 2.5 3 3 X 4% X 5% 4
RS-4A . . 3 4 3% x6%x9 5
RS-5A . 4 5 3% x 6% X T% 7 L
RS-7A . . < 7 3% X 6% X 9 9
RS-7B . * 5 7 4 X 7% x 10% 10
RS-10A " . 7.5 10 4 X 7% x 10% 1
RS-12A d " 9 12 4% x8x9 13
RS-12B E 9 12 4 x T% x 10% 13
RS-20A . . 16 20 59 x 10% 18
RS-35A . . 25 35 5% 11 X% 11 27
RS-50A . 37 50 6 x 13% x 11 46
Continmous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi. (Ibs.)
» Switchable voit and Amp meter
RS-12M 9 12 4'% %8x8 13
= Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
RS-35M 25 35 ExtIix1l 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M
VS-M AND VRM-M SERIES = Separate Voit and Amp Meters » Qutput Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
g, Continmous ICS* Size [IN) Shipping
: e MODEL Duty (Amps) (Amps) HxXWxD WL (Ibs.)
[ @13.8VDC @10VvDC @5VDC @13.8V
18 L VS-12M 9 S 2 12 4% x8x9 13
AL 2 VS-20M 16 B 4 20 5x9x 10% 20
At VS-35M 25 15 7 35 5x 11 x 1 29
o VS-50M 37 22 10 50 6 X 13% x 11 46
T'T; e Variable rack mount power supplies
VRM-35M 25 15 7 35 5% X 19 x 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 ol X 19 X 12% o0
RS-S SERIES * Built in speaker
ke e Colors Continuous ICs* Size (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi. (Ibs.)
i RS-7S . . 5 7 4 x T x 10% 10
RS-10S . . 7.5 10 4 x TV x 10% 12
RS-125 B . i 12 4% x8x9 13
RS-20S . . 16 20 5x 98 x 10% 18

MODEL RS-12S

‘IS —Intermitent Communiratinn Sendcs (S Nutv Curcle Smin nn 8 min aff




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 article/column and
are also listed here. These numbers corre-
spond to those on the feedback card oppo-
site this page. On the card, please check
the box which honestly represents your
opinion of each article or column.

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

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss in
a damning or praising letter to the 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 29 centsl!

Feedback# Title

Never Say Die
QRX
Letters
Dual-Combo Field-Strength and
Source Dip Meter
5 Safety Power Breaker For The Test
Bench
Improved Crystal Tester
Book Review: Secrets of RF Circuit
Design
8 Review: The Standard C168A
Handheld
9 Build a Function Generator
10 Review: The Ventenna
11 One Desert Storm MARS Experience
12 A Direct-Reading Linear Inductance
Meter
13 Use Those Surplus Meters
14 Hams with Class
15 Homing In
16 Ask Kaboom
17 Special Events
18 73 International
19 ATV
20 Updates
21 QRP
22 Dealer Directory
23 1991 Annual Index
24 New Products
25 Looking West
26 Above and Beyond
27 Barter 'n’' Buy
28 Random Output
29 Propagation

W N =

~ O

NextDay

r---------_

Budget QSLs
$39/1000

hnhl. 'H'ilul- We Sh,p \r:r e
100 29.95 §$24.95 S§19.95

KQZE 200 $39.95 $34.95 $19.95
. 400  $49.95 $44.95 $39.95
500 $54.95 $49.95 $44.95

plus $3.75 Shipping in U.S.

* RAISED PRINTED *
BEAUTIFUL, GLOSSY INK

Thought you couldn’t afford really good
QSLs? These high quality RAISED
PRINTED cards can be in your hands for
only 4¢ each! Your choice of 4 colors of 67
Ib. bristol stock: Gray, Yellow, Blue, Ivory.
We print in blue ink in the format shown. If
you don’t want the state outline, we can
remove it and make the callsign larger to
balance the card. NO EXTRA CHARGE
for ARRL logo, or extra wording if we have
the room. Order with confidence, these
are the best value in Ham Radio today!
Your satisfaction is guaranteed. Send
your check or call us if you have Master-
Card or Visa.

Need a custom card? Call (318) 443-7261.

Infs $1 1000  $99.95 $89.95 £79.95%
AntennasWest Adgrdesppd 2nd day sic/ priority mail.

For ow v
(801) 373-8425 B‘-u:: iﬂﬁﬂﬂaﬂ# An0S

CIRCLE 5 ON READER SERVICE CARD

A Wide Selection of
ARRL BOOKS

are available from
Uncle Wayne's Bookshelf.
See pages 86-87 of this issue
and order the best of ARRL today!

BATTERIES

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

YOU NEED BATTERIES? 4 DENNIS
WE'VE GOT BATTERIES! @\ N _'!E,EEHD WASQMM
CALL US FOR FREE CATALOG TN et | ETWORK

R i = T;Ii QSL CARDS
P.0. Box 13200, Dept. 73

E.H.YOST & CO.

---------—------—----------JI

r--_-------_---_-

SA?S ;ETEEE 255'33 Alexandria, LA 71315-3200
(608) 643-3194 (318) 443-7261 or FAX your order to:

EiHELEHWHEADEHSEE?EEM

CIRCLE 114 ON READER SERVICE CARD

MEASURE PEAK POWER OF SSB AND AM

_SIGNALS WI TH THEMODEL 43P WATTMETER

simple to operate. Or

. ¥ add this capability to

=  your standard Bird Model

43 Wattmeter with retrofit

kit Model 4300-400. Simple, im-

mediate installation — no solder-

ing, no holes to drill or modifi-

cations to make. Contact your Bird

distributor or the factory

for details on the Model

43P Wattmeter or the
retrofit kit.

Get all the measur-

ing capability of our

standard Model 43 Watt-

meter, PLUS true peak

power measurements of SSB,

AM and limited pulse signals
with the Bird Model 43P. The 43P
measures peak power at +=8% full

scale accuracy, without who else but

affecting CW operation or ﬁm

accuracy. And standard
plug-in elements make it

30303 Aurora Rd., Cleveland, Ohio 44139 » (216) 248-1200  TLX: 706898 Bird Elec UD
Western Sales Office: Ojai, CA (805) 646-7255

© Copyright 1890 Bird Electronic Corp.

CIRCLE 176 ON READER SERVICE CARD
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Number 5 on your Feedback card

Safety Power Breaker

For The Test Bench

Avoid a shocking experience.

hen setting up a test and service

bench, safety often gets short shrift.
Most of our equipment, both test and work-
ing, operates from potentially lethal 117-
VAC. To coin a cliche, “*familiarity breeds
contempt.”’ Even neglecting the hazard to life
or limb, the only way to limit further damage
to equipment in a memorable minority of
failures is to remove all power from the cir-
cuit RIGHT NOW. Yet, many service bench-
es are cat’s cradles of power and signal con-
nections with a maze of switches and
controls—certainly not conducive to fast, ef-
fective emergency action when something
unpleasant starts.

The Big Three

The most important attack on this problem
is forethought. As in defensive driving, you

must tinker defensively. Observe the follow-
ing three rules:

1) Set up hypothetical danger situations and
come up with responses to them ahead of
time. ‘“What do I really need to do fast if
something happens?”’

2) Know who plugs into what in a specific
test setup, and how both AC and DC are fed
to the various units involved.

3) Know the location of the *‘most defini-
tive”” OFF switch; how to reach it; and, en-
sure a clear path to it. Check this often, par-
ticularly when working with new, partially
defective, or questionable equipment.

The Added Edge

This thinking is more valuable than any
hardware, but there is a hardware device to
help—a safety-wired 117-VAC relay or
“‘contactor’’ whose coil is powered from
its load side with several normally-closed
(NC) *‘panic’’ switches in series (see figure).
With this configuration, opening any one
(or more) of the panic switches, even just
momentarily, will turn off the current solid-
ly, and you have to intentionally reset the
system to restore power. (Of course, this
will not disable such sources as batteries or

18 73 Amateur Radio Today * January, 1992
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big capacitors on the bench. . .)

To get the benefit from this device, be sure
that it is the sole power source for all equip-
ment on the bench, especially for any dubious
units you are working on. You don’t want it
to serve any room lighting. All you need is to
have something exciting happening with,
perhaps, a small fire starting, and then find
yourself in total darkness!

The panic switches can be any normally
closed types, either momentary or sustained
(I prefer momentary so I don’t have to check
them to reset), rated for 117 VAC at the coil
current. Suitable examples are some nice big
red-button industrial ones that sometimes
show up on old equipment in junk yards.

Where To Put the Switches?

Give thought to where and how to mount
the switches. One or two should be easily
accessible but slightly protected on the test
bench. I'd put one—large, obvious, and com-
pletely unprotected—just inside each door to
the room. It's also possible to have a switch
on a hinged pipe “‘kick bar’" along the length
of the bench. Don’t forget to explain the
system to family, co-workers, or technical
guests, so they can activate it if they witness a

problem while you have your hands full of
probes. The reset switch, on the other hand,
can be in an obscure place, perhaps on the
relay box, and well protected.

Because of the cost of new contactors, you
may want to look for a used one at a hamfest
or tag sale. There’s nothing critical about it.
but if you have a choice of several, energize
the coil of each and pick the quietest. Some of
them make quite a buzz. To determine the
required current capability, add up all the
loads you might ever want on-line at once and
double the figure to find a reasonable mini-
mum capacity to look for.

When you find a unit, check out the con-
tacts for pitting, and check the coil voltage on
the label. If it’s not 117-VAC, you'll need a
small transformer to power it. There are
many nice little solid-state AC switching
modules that would work nicely here. In this
application, however, it’s a good idea for the
power circuit to be physically broken by an
air gap.

Both for safety and to conform with the
National Electrical Code, mount the relay in
a sturdy metal box (called a **“NEMA"" box),
available from your local electrical supply
outlet. The input power can be taken from

OPTIONAL
117v AC RELAY 17v NEON
ICONTACTOR) PILOT LIGHT
HOT (BLACK] b 4 X BLACK Y
1
NEUTRAL (WHITE] r :
—" o Jf | r % WHITE
GROUND (GREEN OR BARE) | - P
T | To
il PROTECTED
RESET SWITCH ! :'DUTLETS
DOUBLE POLE / .
SINGLE THROW (DPSTI- S e
MOMENTARY, '\ |
NORMALLY OPEN (N.O) + GROUND
= GROUND TOBOX  \__ panic swITCHES i
AS MANY AS REQUIRED- SINGLE POLE
SINGLE THROW [SPST)
MOMENTARY. NORMALLY CLOSED INC)

The safety-wired 117-VAC relay or “‘contactor.’’ Opening any one (or more) of the panic
switches, even just momentarily, turns off the current.



'/'_ WE SHIP WORLDWIDE ®
Barry Electronics Corp. rraer
WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment! y, 106 EYCION N8 M08 06 NuwVe York

WE SHIP WORLDWIDE!

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

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

FDRSH e

b B Gty ' S A
‘ . y . ?%m belts-in stock IC-2410A/2500A, R-1, R-72, R-100
ing in the New Year
With the best of Barry's New Gear YAESU
FT-767GX, FT-757GXIl, FT-747GX, FT-990,
FRG-8800, FT-736R, FT-1DD-I:IIJ |
I(ENWOOD FT-5200. FT-2400, FT-470
YAESU ICOM Ehcaag 191 9 CES
FT-23R/26/76 IC2/AMSAT | (COM W18 i Lo Ueoe Simplex Autopatch SDI-50 Will Patch FM
FT411E-811-911 IC02AT/2S YAESU: FTH 2008/7008 Transceiver To Your Telephone. Great For
2 | EMNCY, KIM z '
FTH-2008/7008 lci;uﬁrt?:“T n’:gﬁg lgg‘; ':S vy fmu Telephone Calls From mobile To Base. Simple

AVIATION ICOM: A20 H.T., TAD To use. SDI-50, SSI-68.

TS450S/AT, R-5000, TS-850S, TM 241A/ Prverm P W e
441A, TR-751A, Kenwood Service . EE S B LS
Repair, TH225A, TM-631A, TS140S, Connect Eyﬂm (CSI)
TS690S, RZ-1, TS-7T90A, TS950SD, PRIVATE PATCH V, Duplex 8200,
TH-77A, TH27/4TA, TM-941A, TM-T41A. CS700
. TUNERS STOCKED:
STOCS o N AADIOS NYE MBV-A 3 Kilowatt Tuner
RF Concepts AVIATION PORTABLE ICOM A-21
Mirage KING KX-99
TEEVEIMS. g ANT, Priccs HOTOROLA RADIUS
. Produ IC-H16/U16
COMMERCIA! TH-77A
FLUKE 77, 83, 85, 87 Multimeters IC-W2A e i3
GEOCHRON —ee PAnasonic
World Time Indicators : g=a Shortwave Radios/Marine el f; |
VoCom/Mirage/Alinco ; o =32 I
VoCom/Mirage/TE SYSTEMS oawa | | OTGEM KAM, KPC I, 2
ﬁ.mpliﬁﬂrﬁ & 5/8\HT Gain Computer Interfaces uﬁ'# ?:EATEE KPC IV, Data Engine, STOCKED ;E
Antennas IN STOCK Stocked: MFJ-12708, METERS WRITE FOR DVR22 JRC 1S
MFJ-1274, MFJ-1224, AEA QUOTES NRD-525, ’
GlEGlELEGTHDNIGS ART1, PK-88, MFJ-1278T, PK-232 MBX moTOROLA AUTHORIZED DEALER g < JST135,
Air Disk, SWL, Morse Coach W/FAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER NRD-535
ADH—AFIE, 1Dﬂﬂﬂ. 2800, AUTHORIZED s
: 3000—wide range ners COMET
Fm'EI it e e S ONY Radios for Business, STOCKED
Publications Gov't, 2-way, etc.
:‘:Z“u S DEA;E:FI Stocked & serviced, | HEIL
$79 e mu%ﬁzﬁm 1m: 0-1300MHz Gl or gt N EQUIPMENT {
2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 IN STOCK
e Lﬂng-rangﬂ Wireless Media Mentors—
AlGa Dok EIMAC Telephone for export in stock Amateur Radio ERNER T BHAKE
pha Lella 3-500<Z Hv-Gain T |
e 5728, 6JS6C S e Y 5 b
Stocked 12BY7A & b T A T b | direct o you
| . E-Id_EE I oS T ULK :I?EE of
ipping cost.
AEA Isopoles BIRD MIRAGE AMPLIFIERS
(144, 220, 440 attmeters & ASTHDH POWER SUP?UE.S New TEN-TEC 'mﬁ‘tﬁm N
“Hzl, ]mlmp_ Elements Belden Wire & Cable, Int’'l Wire PARAGON. OMNIV stocked. Call. |
In Stock OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FouR BLOCKS NORTH OF CANAL ST., BETWEEN SPRING AND BROOME §T.)

We Stock: AEA, ARRL. Alinco, Ameco, Ameritron, Antenna Specialists,
Astatic, Astron, B&K, B&W, Belden, Bencher, Bird, Butternut, CDE, CES,
Cushcraft, Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM,
Kantronics, Larsen, MJF, Mirage, Nye, Palomar, RF Products, Saxton,
COMMERCIAL RADIOS | Shure, Tempo, Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, | |

New York City!! LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB ON PREMISES

i - B
| Aqui Se Habla Espanol STOCKED: ICOM, Motoro- | Scanners, Radio Publications, Uniden, Kenwood, Maxon, RFC.
BARRY INTERNATIONAL TELEX 12-7670 la, MAXON, Standard,
Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS | |
palities, businesses, Civil HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

Defense, elc. Portables,
mobiles, bases, re- COMMERCIAL RADIOS stocked & serviced on premises.

peaters... Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped immediately. TELEX 12-7670

Monday-Friday 9 A.M to 6:00 P.M.
Saturday & Sunday 10 A M. to 5 P.M. (Free Parking)

|| IRT/LEX-"Spring St. Station''. Subways: BMT-

“Prince St. Station”. IND-"F" Train-Bwy Station”’ ALL |
Bus: Broadway #6 to ing St. Path-9th St./6th Ave. SALES :
sm:mn, bt Spring FINAL Technical help offered upon purchase FAX: 212-925-7001

#
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Throw away your
magmfymg glass...

Fmd W2NSD '

§ Wayne Green Il
1 WGE Center
i Peterborough NH 03458

Born: 1922
| Class: Advanced

database software

Contains over 500,000 US calls.
Instantly retrieves to screen or file.
PC and Macintosh versions.

Runs with or without a hard disk.
Edits and prints address labels.

Exports data to ASCII format.
WHamBase for Windows users.
HBPopup TSR pops up with user
selectable hotkeys. Transfers name
and address to keyboard buffer.

Demo disk $5 (refundable with order) or download demao
from CompuServe: GO HAMNET (library 12)

Macintosh 800K disks
PC 1.44 Meg 3.5" disks
PC 1.2 Meg 5.25" disks
WHamBase (program only) 19,95
HBPopup (program only) 19,95
UPS Shipping included.
CA residents please add sales tax.

HamBase Canada $US 19.95
Database of 30,000 Canadian licensees.

79.95
79.95
69.95

POBox 194 T : Ben LLomond -
(408) 335-9120

CA 95005
*FAX 335-9121
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7/ ECTORITINDER

ZERO=~IN
THE SIGNAL!

HAND-HELD
PHASE SENSE

ANTENNAS FOR
VHF DIRECTION
_=%| FINDING. USES
W% ANY FM XCVR.
V| compass cIves
A DIRECTION.
ARMS FOLD FOR
STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR
A MORE INFO.
$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) $129.95 619-

j\fnnmn ENGINEERS 565-1319

3841 MT. BRUNDAGE AVE.
SAN DIEGO CA.82111

=iy
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100 PAGE

H U G E CATALOG

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

Send : r

st Universal Radio

= 1280 Aida Dr. Dept. 73
Reynoldsburg, OH 43068
Tel. 614 866-4267

BEAM INDICATOR

* BriGHT LED INDICATORS WITH
5% RESOLUTION

* ADJUSTABLE BEAM WIDTH AND
LONG PATH INDICATEON

* CUsTOM GREAT CIRCLE MaP ON
your QTH

* DecoRaTivE 16" X 16" x 1" FRAKE

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

$189.95*
GREAT CIRCLE MAPS

Four color maps centered on your QTH

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

*5 & H included | continental U.S.)
CA Residents please add 7.25% sales tax

Call or write for more information.

VECTOR CONTROL SYSTEMS

1653 M. Mountain Ave., Suite 104-45 (S5l
Upland, CA 21786 = {?14] 985-6250 NN
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any unswitched 117-VAC outlet (or hard-
wired) and goes only to the the relay input
contacts and the reset switch. Connections
from the relay output contacts fan out to the
protected outlet boxes and other equipment,
as well as back to power the relay coil.

In doing this wiring, preserve the color
code (black and white) through the relay con-
tacts. In other words, when the relay is
closed, make sure that the black wire going in
connects to the black wire (and not the white)
coming out. The ground wire (either bare
copper or green insulation and connecting to
the round ground pin on the power plugs) is
never opened by the relay. It connects sohidly
to the relay box as well as to the ground
connections to the outlet boxes.

There are several other enhancements you
can provide for your power distribution sys-
tem. The cheapest and simplest would be
three GE Metal Oxide Varistors, MOVs, that
will peak-limit damaging high-voltage tran-
sient spikes on your household power line.
The next enhancement would be line filter-
ing—reducing some of the high-frequency
(but lower voltage) garbage on the line.

Another safety enhancement would be a
ground fault interrupter (GFI) that would dis-
connect the power if it found current return-
ing through the green or bare ground wire.
The last enhancement is to fuse- or circuit
breaker-protect, according to the dictates of
your conscience. Fuse and breaker protecting
is another whole subject, but there’s a small
tip I'd like to insert here: Most of the breakers
available from local electrical suppliers are
thermal with large ampacities, intended to
prevent fire in the household wiring. Elec-
tronic and surplus sources are apt to have
magnetic breakers (faster acting) in smaller
ampacities. I devote an individual fuse or
breaker to each major piece of equipment that
normally resides on my test bench.

Unless I don’t want the unexpected shut-
down of a piece of equipment, I'll fuse- or
breaker-protect it at about 110% of its current
rating, rather than the more customary 150 to
200% . That way, in the event of a problem in
the protected equipment, the fuse or breaker
will pop as a warning before the smoke starts,
and there may be less secondary damage.

The “‘self-fed’’ contactor scheme outlined
here has one additional benefit: Most modern
electric power distribution systems (electric
companies) use ‘‘reclosers.”” These are so-
phisticated circuit breakers that, on experi-
encing an overload and opening, automatical-
ly *““try again’’ several times, reapplying
power to see if the fault might have cleared.
The problem with this for us is that the repeat-
ed switching of the electricity off and on can
be stressful to many kinds of electro-mechan-
ical devices. With the self-fed contactor,
your equipment will not be subjected to the
retry switching; it will go off on the first
failure, and stay off until you reset the contac-
tor.

Safety may not be an interesting or exciting
topic as ham radio endeavors go, but along
with increasing our ranks by selling ham ra-
dio to new converts, it pays to protect the
hams we already have. 8
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An Improved Crystal Tester

Check out those surplus crystals with this portable circulit.

ayne Green’s book Practical Test

Instruments You Can Build [currently
out-of-print] contains a very useful circuit for
a crystal tester developed by Mike Kaufman,
It’s a good, simple, portable and very handy
test item. But with a few modifications it can
be made better.

Modifications
See Figure 1 for the original circuit. If you

by Larry G. Ledford KA4J
F'”E:_ETEET @GE #2180

| +

H

TEST J;

S N ZMN360T 2N360T
— ay l
1I000pF| 1000pF INSI4
CRYSTAL }E
UNDER == S S
IIDDPF Ik il INDI4 g; 1

Figure 1. Original crystal tester circuit.
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(OR TEST SOCKET)
TD CRYSTAL Eﬁgﬂ.t i W
UMDER TEST s BNC" JACK
€ —0 | TO FREQUENCY COUNTER
OR SCOPE

Figure 2. The improved crystal tester.

are building this from scratch,
be advised that plastic 2N2222s
(the ten-for-a-dollar at any
hamfest variety) will work very
well in place of 2N3607s.

The first change 1s to replace
the incandescent bulb used for a
go/no-go indicator with a light-
emitting diode and current lim-
iting resistor. When I did this,
the LED switching transistor
would “*latch’” on so I added a

SVAC 800mA
WALL CHARGER

| E : R7
:D=|ﬁ“l I - + M emarr P

| & J_ ce 27040

s d |

<V

] I000uF ADdJ

S0PV | AMP 35V ay
BRIDGE Ra p=

Hh il

ADJUST 5k POT FOR SVDC AT
TERMINAL QUT BEFORE
CONNECTING TO CRYSTAL TESTER

A0 ouT

CRYSTAL TESTER

Figure 4. PC board foil pattern.

10k resistor from base to
ground for a cure. Apparently
the transistor had sufficient bias
to turn off the higher current of a bulb, but
would allow a lower current LED to stay on.

The next mod is to add another LED and
resistor to act as a very simple battery indica-
tor. If the battery were low (or dead), you'd
never get a “‘good’’ crystal indication and
you might discard a non-defective crystal. If
the power LED lights but the crystal’s
“‘good”” LED doesn’t, you can assume the
crystal is bad! Although you could mount
several different crystal sockets on your
tester, [ used two alligator clips on short leads
that will fit any crystal.

The last modification is to add a capacitor
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Figure 3. AC power supply for the crystal checker.

and BNC connector so that a counter or scope
can be hooked to the oscillator for rough
frequency checks. Bear in mind that this cir-
cuit will not be the same as the circuit that the
crystal will be used in, so the frequency will
be different. However, 1t will give you an
idea of where you are.

Due to the lack of any tuned circuits, third
overtone crystals will oscillate on their funda-
mental frequency. It may take some work
with pencil and paper to see exactly what
frequency a receive crystal is on. You can
also plug a short antenna or wire into the BNC
jack to loosely couple it to your receiver,

CRYSTAL TESTER

Figure 5. Parts placement.
Continued on page 26
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73 Book Review

by Brian Robinson N3GDE

Secrets of

Secrets of RF Circuit Design

by Joseph J. Carr

First Edition, 1991

TAB Books

Blue Ridge Summit PA 17294-0850
Hardcover, 405 pages

Price Class: $20

he name Joseph J. Carr should be a

familiar one for any frequent reader of
electronics magazines. Mr. Carr has a new
book out that is an excellent introduction and
reference for anyone interested in radio.

Secrets of RF Design was written to remove
some of the mystery from a field that has
often involved a lot of ‘‘black magic.”” Mr.
Carr has documented many of the practical
design and construction practices required to
make circuits work at RF frequencies. The
book is full of the required theory, but it also
includes many practical hints and procedures
that can mean the difference between a circuit
operating or not operating.

The book begins with an introduction to
RF electronics, and starts with explanations
of the factors that cause circuits to operate
differently at RF frequencies, such as stray
inductance and capacitance, the skin effect,
and stray coupling. There is plenty of ma-
terial on variable capacitors, varactors, and
inductors, as well as design and construc-
tion information for building your own induc-
tors and RF/IF transformers. Hams and
shortwave listeners will be especially inter-
ested in the mechanical filter IF amplifier
project.

There is ample information covering re-
ceiver and preselector circuits. This informa-
tion is especially suited for people who want
to design and build their own receivers, but it
is also appropriate for anyone who wants to
learn more about how receivers work, and
the advantages and disadvantages of various
features. As the author states, the material
presented will allow you to successfully “‘roll
your own’’ designs.

Not Just Circuits

The title of the book is somewhat mislead-
ing. While there is plenty of the circuit-level
material as described above, there is also a lot
of RF systems-level material, including
chapters on propagation, interference, anten-

RF Circuit Design

na design and construction, emergency an-
tennas, frequency drift problems, and lots of
information on test procedures and equip-
ment. Those interested in older equipment
will find several chapters on choosing and
rehabilitating old receivers, transmitters, and
signal generators.

There is a great deal of information orient-
ed towards service and troubleshooting, in-
cluding simple build-it-yourself signal gener-
ators and an RF noise bridge, and a whole
chapter on alignment techniques.

Plenty of information is included for UHF
and microwave fans. Three chapters are
devoted to microwave diodes and negative
resistance devices, UHF/microwave transis-
tors, and UHF/microwave ICs.

The level of the material spans a wide
range. Some of the material 1s presented
on a very basic, introductory level, and
much of the text is very straightforward and
practical. However, other sections, particu-
larly those covering negative resistance
devices and propagation, are quite advanced.
Readers will encounter a pleasantly wide
variety of both practical and theoretical infor-
mation.

Interesting historical information is pre-
sented both on its own and to illustrate vari-
ous technical topics.

The book also devotes a separate chapter to
the W4UCH “‘Poor Man’s Spectrum Analyz-
er,”’ and provides useful information for any-
one who has or is considering one of these
interesting pieces of equipment. There are
also chapters on building your own time-do-
main reflectometer, and on a frequency coun-
ter module that the author finds especially
useful.

The book presents a broad range of useful
material. It is appropriate for anyone who
wants to design and build his or her own radio
circuits, repair and refurbish old equipment,
or who just wants a better understanding of
the circuits, features and systems used in ra-
dio communications.

The book includes a chapter of BASIC an-
tenna programs for antenna design. The pro-
grams are also available on disk from the
author. E&

Secrets of RF Current Design is available
from Uncle Wayne's Bookshelf.

RF POWER

TRANSISTORS

We stock a full line of Motorola,
Toshiba & Mitsubishi parts

for amateur, marine, and
business radio servicing

=¥ ".';-'.I;r ;

Partial Listing of Popular Transistors in Stock

BFRY9G 2 2.75
CD2664A 24.00
Set/d Matcheo 11000

ECG340 3.40
MRF134 16.00
MRF136 21.00
MRF137 24.00

MRF138 35.00
MRF150 68.75
MRF1T1 34.50
MRF172 60.00
MRF1T4 80.00

MRF207 4.75
MRF208 18.95
MRF212 20.40
MRF224 17.75
MRF237 3.70
MRF238 16.00
MRF234 17.00

MRF240,/4 17.75
MRAF245 32.00
MRF247 24.75
MRF248 35.00

MRF261 14.50
MRF262 13.00
MAF264 14.00

MRF309 79.75
MRF314 29.00
MRF317T 68,50
MRAF327 64.25
MAF412 22.00
MRF421 24.00
MRF422 36.040
MRF422me  B1.50

MRAF433 12.75
MRAF450 13.50
MRF453 16.00
MAF434 15.50
MRAF454A 17.00
MRF435 11.25

MRAF455A 12,75
MRAF458 20.00

MRF475 6.75
MRAF476 4.00
MRF477 12.50

MRF479 15.00
MRF4BSmr  23.75

MRF4%2 16.75
MRF437 18.75
MRF515 3.00
MRF5535 3.50
MRF557 5.50
MRAF559 2.25
MRAF&O7 2.50
MRFB29 .50
MRFB30 3.75

MAF&41 20.50
MRAF&44 23.00
MRFB46 26.00
MRF&48 31.00
MRAF&60 14.00
MRF846 44.00

25C2509mr 524.60
2502538 19.75
25C2559 35.25
25C2630 24 25
25C2640 17.00
2502641 17.70
25C2642 28.25
25C2694 46.75
2502695 J1.75
25C2782 ar.7s
2502783 59.85
25C2879 21.90
25C2879 e 49.50
2502904 32.50
25C29%05 34.50
25C3101 12.25
40582 10.95
LOW NOISE FIGURE
MGF1302 7.95
MGF1402 17.95
MRAF301 1.50
MAF311 & 966 3.50
NE25137T35K1 T4
NE41137735K124 3.50
U309 & U310 1.75
2N4416 & J310 1.50
OUTPUT MODULES
{Partial listing only - call
lor numbers not lisied)
SAUS qaouin 49.50
SAVE 158 43.50
SAVT 144 45.50
SAV12 1aa Hr 27.50
SAV15222 59.75
SAV1T144 50w 68.50
MATTOALM'H 49.90
MaTTI0A 38.70
M57T19N 49,95
M57726 143 B7.75
M4TT27 132 £9.50
M5TT29 440 £9.95
M57729H 72.95
M5TT32L 35.70
M57T3T 108 57.75
M57739C ceL 53.25
M57741L'M'H 59.00
METTAS v B89.95
M57759 17.50
M57762 1296 76.60
M57TT64 sos  74.00
M57788M 104.85
M5TT96HMA 3570
M57797 MA  35.70
METTOSLM 4290
METT27 10w 109.95
M67728 .k 119.95
MB7T42 109.85
MHW591 42.00
MHW3552 44.75
MHW710-1.2,3 63.00
MHWa20-1 83.00
MHWa20-2 92.00

TRANSMITTING TUBE SPECIALS

GE 'PENTA /ECG
6CAT PL 351495
6CLE 13.75
6GKE ECG13.95
6HF5 °“GE 17.95
6J56C 'GE 18.95
6KD6 *ECG 19.85
6LFB 19.95
6LQ6 °*GE 19.95
BMJE Bk Cap Pr. 59.95
12BY7TA NAT 11,75
6550A °“PL 16.95
8950 ‘GE 20.75
M2057 °"GE 24.95

MRF1946  515.00
PTGG19 19.75
PT9847 21.00
RF120 21.90
SD1229 12.00
sD1272 12.00
SD1278-1 15.75
sD1407 29.90
SD1428 34.00
SD1429-3 37.70
SRF2072 13.75
SHF 3662 28.50
SRF3T75 14.75
SRF3800 18.30
2N1522 11.95
2N3553 3.00
2N3ITT 2.95
2N3B66 1.25
ZNan4a 11.95
2Na4z2y 1.25
2N5109 1.75
2N5179 1.25
ZN55HS 19.95
2N5591 14.50
2N5641 17.90
2N5642 18.90
2N5643 20,90
2N5944 12.00
2N5945 12,00
2N5046 15.00
2NB08D 8.90
2ZNGOB1 12.25
2NG60B2 3.4 1475
ZNEO9T 20.00
258754 2.50
25C730 4.50
25C1307 4.75
25C1729 18.25
2501945 8.1
25C1946,'4 18.75
2501947 9.75
25C1955 9.00
25C1957 1.25
25C1969 2.90
25C1971 4.80
25C2028 1.95
2502029 3.50
25C2075 1.75
25C2094 21.80
25C2097 26.00
25C2097me  62.00
25C2089 29.50
25C2166C 1.90
25C2221 B.25
2502237 B.40
25C2284A 2475
25C2289 15.15
25C2290 14.75
25C2290me  39.50
25C2312C 5.40
2502379 31.25
25C2508 10.85
PENTA LABS
5728 §50.95
g11A  ° 12.95
813 36.80
8334 79.95
B33C B9.95
5894 42.95
61468 12,95
3-5002 99,95
4CX2508 T4.75
4CX350A 148,50

ACX1000A7 369.95

4CX1500B

465.50

ACX5000A  730.00

MATCHED & SELECTED TUBE & TRANSISTOR FINALS IN STOCK
Eimac/Penta 1 yr. lim. wty.

Tube Socket/Caps avail.

EIMAC
BaT4 5324.75
BETS 409.95
B30 MIL  288.00
JCXBOOAT 328.95
JCX1200AT 424.50
ICX1200D07 444,50
JCX1500A7 624.50
JCXI000AT 694.50
4CX2508 98.80

4CX350A  199.50
4X500A 399.95
3-5002 142.95
4-400C 159.95

Prices/availability subject to change without notice.
Foreign Small Packet Air/10 oz. postal $5.50
UPS Ship/Hand. 1 Ib. Cont. U.S. VISA/MC or prepaid $3.50

C.0.D. ORDERS add $3.75

NEXT DAY UPS DELIVERY AVAILABLE
ORDERS RECEIVED BY 1:30 PST ARE SHIPPED UPS SAME DAY
« SERVICE

orpers onLy > (B00) 854-1927 < No TECHNICAL

« EXPORT

« 0.E.M.

- R&D

QUANTITY PRICING AVAILABLE
MINIMUM ORDER 520

* AMATEUR

. A LINE * INFORMATION
X EFE?IIE&I'EEEE E'E"FIUIEE = TECHMICAL

(619) 744-0700

FAX 619-744-1943

RF PARTS

1320 Grand Avenue
San Marcos. CA 92069
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by Gordon West WB6NOA

Number 8 on your Feedback card

Standard Amateur Radio Products, Inc.
P.O. Box 48480, Niles |L 60648

Tel. (312) 763-0081

Price Class: $345

The 200-Channel Standard
C168A Handheld

L ots of options in a small, small package.

tandard VHF and UHF transceivers are

back. The ""Standard’ name may be new
to you, but Standard Communications, a Divi-
sion of Marantz Japan, Inc., has been building
quality VHF and UHF ham, land, and marine
transceivers for over 25 years.

In fact, it was 22 years ago that this author
introduced the ham community to the world’s
first Japanese-built, 2-meter, 5-channel, crys-
tal-controlled handie-talkie. What a weekend
to remember—everybody with a Motorola HT-
220 thumbing their noses at this Japanese rig.
Few hams felt that the 2-meter band wouid
ever be popular, and even fewer professional
radio operators dreamed that Japan could
ever produce any type of equipment compara-
ble to good ol’ U.S.A. gear.

How times have changed. Standard Com-
munications Corporation in Salt Lake City,
Utah still continues to be the leader in land
mobile and marine VHF and UHF equipment,
and well-known entrepreneur Roger Wayman
WOTYT heads up Standard Amateur Radio
Products in Niles, lllinois. The Standard line
originally re-debuted under the Heath label;
now Roger has brought back the VHF and

UHF hand-held, mobile, and base units under
the Standard label.

Just as Advertised

The Standard C168A (the A" stands for
the “American’ version) 2-meter handheld is
advertised as the “world’s smallest full-key-
board handheld.”” Smaller than some of the
other brand-new micro series 2-meter hand-
helds? Yes, it is. Yet this scaled-down size
handheld still possesses all of the features
found on larger equipment plus reasonably
sized, rubberized keypad buttons for soft-
touch commands.

The 2-meter set comes with a long-life, 700
mA battery pack, and a little overnight wall
charger that lights a red LED when it's
plugged into the pack. The wall charger feeds
the battery direct, so if you're dealing with a
reasonably full battery, you can run the unit
and charge the battery at the same time. It's
about “push’ when it comes to getting the
battery charged with the unit on, but turn the
unit off and by daybreak your pack will have a
full head of steam.

Controls include volume, squelch, remote
mike and ear jacks, along with the BNC con-
nector for the antenna and a frequency and
channel-changing knob. They have a nice
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rubberized feel to them, and they're far
enough apart to make knob-twirling a breeze. |
also liked the recessed LED that glows red on
transmit, and green with open-squeich activi-
ty. This is handy when a radio goes off at a
hamfest—you can look down and see whether
or not it's yours.

The LCD display on the front is small, like all
other pint-sized handhelds, but it's completely
readable at an oblique angle. If you hold your
head just right, you can also read it with polar-
ized sunglasses, too!

Audio, Power Usage, and Heat

Audio output was tested at 200 mW, which
is okay for normal operation, and about "stan-
dard” for other small handhelds. The speaker
gave us reasonable audio output, and its full
fidelity made listening to the recovered audio
pleasant. There are other handhelds with
slightly louder audio output, but the audio
tends to be a bit tinny, and at low volume not
as pleasant as the Standard audio. But in a
crowd, sharp, tinny audio output is sometimes
desirable.

Standard has a variety of headsets and
speaker microphones to take care of operat-
ing in a crowd. Two different models of head-
sets let you walk around in a crowd and look
like a goon—but for good, solid communica-
tions, the goon-look is really one of the best

ways to go to hear and be heard.
One interesting feature allows you to re-

mote the battery via a curly cord down to your

..........

e

Photo B. The 40- or 200- memory-channel
board simply plugs into the bottom of the HT.
The memory is always retained.

Photo A. The Standard C168A.

belt, and you wear the actual transceiver on
your shoulder. This gets that antenna up out of
your gut, and makes you look like a New York
cop with great sounding audic right next to
your ear. It also gives you the capabilities of
complete control of your handheld at eye level.

If you plug your Standard C168A into 12
volts, you can get a little over 5 watts out of the
antenna jack. This is a good way to boost your
power for mobile use for a quick conversation.
Real quick.

Anytime you run a micro-sized portable at 5
waltts, it's going to get real hot fast off of 12
volts. Real hot, and real fast—after about four
minutes of key-down. But Standard did its
homework, and the power output begins to
fold back, protecting the output transistor from
thermal meltdown.

Selectivity and rejection of out-of-band
pager, weather, and taxi cab calls, was judged
adequate. On an outside antenna, it gave us a
few more squawks than some larger hand-
helds with (probably) more band pass circuitry
in the RF section. But with its reasonable se-
lectivity, the Standard 2-meter handheld turns
out to be a dandy AM/FM full-sensitivity scan-
ner from the air band at 115 MHz to FM narrow
band frequencies to 175 MHz. And for those of
you who are members of the Civil Air Patrol,
MARS, or the U.S. Coast Guard Auxiliary,
word has it that modification capabilities for
transmit are available WITH PROPER CRE-
DENTIALS.

The Standard also contains all those neat
bells and whistles that not many hams use,
but every ham wants—such as DTMF paging,
DTMF group calls, tone burst for European
repeaters, and seven different types of scan,
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Al COMMUNICATIONS

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

NEW! Shinwa SR001-B

List price $799.95/CE price $479.95/SPECIAL
Continuous coverage from 25.000 through 999.935 MHz.
If you're looking for an excellent synthesized scan-
ner designed for mobile surveillance use, the new
Shinwa SR001 scanner offers fealures never be-
fore offered at such alow price. When you purchase
this wide band scanner from CEI, you'll get a free
infrared wireless remote control that allows you lo
conlrol your scanner from over 20 feet away. Se-
lectable frequency steps of 5.0/10.0/12,5/20.0/25.0/
50.0 or 100.0 KHz. are available. Dual antenna
inputs terminating in an "N-type" and "BNC" con-
neclors are included. Other fealures include 200
memory channels groupedin 10 banks of 20 chan-
nels, easy 1o read multi color LCD display, lithium
battery for memory back-up, 35 channel per sec-
ond high speed scanning, priority, timer and even
an alarm 1o alert you to transmissions on your
choice of one special frequency. We even include
a mobile mounting bracket. The SR001 can be
used for base station use with the purchase of the
ACS-B 12 voit DC power supply for only $34.95
each. A greal sounding exlernal speaker #SPE-B
is available for only $24.95.

SHINWA POCKET PAGERS

The fire department hazardous materials response
teams and police department SWAT crews that need
reliable radio alerting systems, stake their lives on
Shinwa. We offer a two-tone pocket pager with monitor
feature and even a voice storage option at an afford-
able price. To order, we need your paging frequency as
well as tone reed frequencies. For other configurations
or tiwo-way radio information, please fax us your speci-
fications 1o 313-663-8888 or phone 313-996-8888.

NEW! ICOM ICR1-B

List price $799.95/CE price $519.95/SPECIAL
Conlinuous coverage from 100 kHz through 1.300 GHz.
The ICOM ICR1 keeps you in touch with the world

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

NEW! ICOM ICR100-B

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

SCANNERS/CB/RADAR
UNIDEN

PRO310E-B Uniden 40 Ch. Portable/Mobille C8 .........§72.95
PRO330E-B Uniden 40 Ch. Remote mount CB ........$99.95
GRANT-B Uniden 40 channel SSB C8B mobile ..........$152.85
WASHINGTON-B Uniden 40 Ch. SS8 CB base ....... $229.95
PC122-B Uniden 40 channel SSB CB mobile ......... -$113.95

PCE6A-B Uniden 40 channel CB Mobile .....................$78.85
PROS510XL-B Uniden 40 channel CB Mobile ..............$39.85
PRO520XL-B Uniden 40 channel CB Mobile .............. $54 95
PROS35E-B Uniden 40 channel CB Mobile ................ $68.85
PRO538W-B Uniden 40 ch. weather CB Mobile ......... $78.95
PROB10E-B Uniden 40 channel SSB CB Base ........ 3174.95

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

RD2400ZX-B Uniden 3 band radar detector ............. $1098.85
RDB80-B Uniden 2 band radar detector ..........c.cceeeervnns $64.95
CARD-B 2 band credit card size radar detector .......... $689.95
RAD3XL-B Uniden 3 band radar delector ... ...5109.95
RDAOXL-B Uniden "micro” size radar ﬁﬂn:lu! eecensssscsees 36895
HDET~E Uniden visor mount radar delector .............. $39.95

( bra?
19 F'LUS-E Cobra CB radio ..
18AV-B Cobra CB radio .. ....!54 95
41PLUS-B Cobra CB rndn E?E 95
70LTD-B Cobra remote mnl.rnt CE rw:lin . " X * .
18LTD-B Cobra Classic series CB radio ...........reeeeee.. 544 .95
21LTD-B Cobra Classic series CB radio ..................... $564.95
25LTD-B Cobra Classic serles CB radio .........ccceennrr, $89.95
20LTD-B Cobra Classic series CB radio ........ ...$109.95
146GTL-B Cobra AM/SSB CB radio........... ..$1298.85
14BGTL-B Cobra AM/SSB CB radio... ....Hltdﬂ.ﬂﬁ
80LTD-B Cobra Base station ... .,5&99:5
142GTL-B Cobra AM/SSB Bm ﬂul-un ................. $199.95
2000GTL-B Cobra Deluxe AWSSE Base station ......$379.95

COBRA RADAR DETECTORS

RD3163-B Cobra 3 band radar delecior .........cccoee $109.85
RD3175-B Cobra 3 band radar detector ............... - 5120985
RD3173-B Cobra 3 band radar delector ...................$139.95
RD3183-8 Cobra 3 band radar delector .................... $139.95
Bearcat 200XLT-B

List price $509.95/CE price $239.95/SPECIAL
12 Band, 200 Channel, Handheld, Ssarch, Limit, Hoid, Priority, Lockout
Frequency range: 29-54, 118-174, 406-512, B06-956 MHz.

Excludes 823,9875-849.0125 and B68.9875-894.0125 MHz.
The Bearcat 200XLT sets a new standard for handheld scanners in
perormance and dependability. This full featured unit has 200 pro-
grammable 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 BC100XLT-B for only $179.95. Includes antenna,
carrying case beh loop, ni-cad battery pack, AC adapter and ear-
phone. Order your scanner from CEl today.

Bearcat 800XLT-B

List price $549.95/CE price $239.95/SPECIAL
12-band, 40 Channel, Nothing exciuded in the 800 MHz. band.
Bands: 29-54, 116-174, 406-512, B06-956 Mhz.
i you do not need the 800 MHz. band, order the Bearcal
210XLT-B for the special CEIl price of $§139.95.

Magnavoxs Satellite Phone

CE price $48,880.00/Special order - allow 45 days lor delivery.
When war broke out in Irag, you heard all the action because
CNN had a sateliite telephone. When a disaster such as an
earthquake or a hurricane strikes your community and commu-
nications are disrupted, you can depend on instant reliable
communications, just like CNN did using your Magnavox
MagnaPhone. Inmarsat communication satellites are In geosta-
tionary orbit along the equator. They beam two-way voice and
dalatransmissions between your satellite phone and lixed sarth
stations. In most instances, ltelephone calls are dialed directly
once you have selected the satellite serving your location. No
mafter where you are on the planet, the MagnaPhone automati-
cally selects the Land Earth Station (LES) nearest the deslina-
tion called. This makes placing acall as easy as using astandard
telephone. Dual ID numbers permit a separate Inmarsal lele-
phone number o be used 10 route calls to one of the extermal
telephone ports which could be used for a fax machine or a
computer data fine. For telephone, lelex, fax and data commu-
nications anywhere in the world, the new MX2020P MagnaPhaone
is the most compact Inmarsat-A, Class 1 terminal available
today. Like a celiular phone, airtime will be billed 1o your
account. The new MagnaPhone weighs just 47 lbs (21 kg),
including the antenna. Add the optional ruggedized case (only
$950.00) and it can travel as airfine baggage on commercial
carriers. When you arrive at your destination, installation can be
done in less than five minutes. For more information call our
Emergency Operations Center at 313-996-8888.

RELM UC202-B 2 Watt transceiver on 154.57 MH2.$114.95
RELM RH258NB-B 25 Wall VHF transceiver .......... $299.95
RC12950-B Ranger Comm. 25 Watt 10 Meter xcevr, $234.95
MR8100-B Uniden surveillance scanner . CALL FOR PRICE

BCS5XLT-B Bearcal 10 channel scannef ................ $114.85
AD100-B Plug in wall charger for BC55XLT ............. 14.95
PS001-B Cigarefte lighter cable for BCSSALT ........ - 514,95
VCO001-B Carrying case for BCSSXLT ... - $14.95
BC70XLT-B Bearcat 20 channel sr.alm .............. 1139 a5

BP70-B Ni-Cad battery pack for BCTOXLT scanner .. $39.95
BC142XL-B Bearcat 10 channel 10 band scanner ....3$84.95
BC147XLT-B Bearcat 16 channel 10 band scanner ..H-I.BE
BC172XL-B Bearcatl 20 channel 11 band scanner ..$124.95
BC177XLT-B Bearcat 16 channel 11 band scanner $129.95
BC590XLT-B Bearcat 100 channel 11 band scanner$1984.95
BC760XLT-B Bearcat 100 channel 12 band scanner$254.95
BCO02-B CTCSS tone board for BC590/760XLT ......$54.95
BC0O03-B Switch assembly for BC530/760XLT ..........5$22.95
BCB55XLT-B Bearcat 50 channel 12 band scanner $174.95
BCS60XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BP205-B Ni-Cad battery pack for BC200/100XLT .....$398.95
TRAVELLER2-B Grundig shortwave receivef ............ $84.95
COSMOPQLIT-B Grundig shortwave receiver ......... $179.95
SATELLITS00-B Grundig shortwave receiver .......... $499.95
SATELLITES50-B Grundig shortwave receiver ..
ATSB00-B Sangean shofMwave reCeiver .........e.usus 1-39.95
ATS803-B Sangean shonwave receiver .................$158.95

74102-B Midiand emergency weather receiver ..........$34.95
77116-B Midiand CB with VHF weather & antenna ... $66.85
77118-B Midland CB mobile with VHF weather .........$62.95
77913-B ummc&mmmwm ..... $79.95
76300-B Midland CB base station ... PRSI, - - X
NPD-B Uniden National Police Dluctur}' rennes $19.95
FBE-B Frequency Directory for Eastemn U, ATt $14.95
FBW-B Frequency Directory for Westarn U.S.A. .......$14.95

RFD1-B M, IL, IN, KY, OH, WI Frequency mrmnry.sm.ﬂs
RFD2-B CT, ME, MA, NH, RI, VT Directory ......ccouer. $14.95
RFDA3-B DE, DC, MD, NJ, NY, PA, VA, WV Directory $14.95
RFD4 AL, AR, FL, GA, LA, MS, NC, PR, SC, TN, VI.$14.95
RFDS AK, 1D, IA, MN, MT, NE, ND, OR, SD, WA, WY$14.95
RFD& CA, NV, UT, AZ, HI, GU Frequency Directory . $14.95
RFD7-B CO, KS, MO, NM, OK, TX Freq. Directory ...$14.95

PWB-B Passport to World Band Radio . $16.95
ASD-B Airplane Scanner Directony ... $14.95
TSG-B "Top Secretl” Registry of U.S. Govt. Freq. ...... $16.95
TTC-8B Tune in on Telephone Calls .........iiinn $14.95
CBH-B Big CB HandbooW/AM/FM/Freeband .............$14.85
TIC-B Techniques for int Communicatons ..$14.95

EEC-B Embassy & Espionage Communications ....... $14.95
SMHV1-B Scanner Modification Handbook/Volume 1$18.95
SMHV2-B Scanner Modification Handbook/Volume 2$18.95
LIN-B Latest Intalligence by James E. Tunnell
AB0-B Magnet mount mobile scanner antenna .......... $39.85
AT70-B Base station scanner antenna ...

USAMM-B Mag mount VHF ant. w/ 12 cable ... .$39.95

USAK-B 3/4° hole mount VHF antenna w/ 12 cahlu $34.95
Add $5.00 shipping forall accessories ordered al the same lime.

Add $15.00 shipping per radie and $6.00 per anlenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your
lax I.D. number. Written purchase orders are accepled
from approved government agencies and most well raled
firms at a 10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verification. Prices,
lerms and specifications are subject 1o change without
notica. All prices are in U.S. dollars. Out of stock items will
be placed on backorder automatically or equivalent prod-
uct substituted unless CEl is instructed differantly. Ship-
ments are F.0.B. CEl warehousa in Ann Arbor. Michigan.
No COD's. Not responsible for typographical errors.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 L1.S.A. Add $15.00 per radio for
U. P.S. ground shipping and handling in the continental
U.S.A. For Canada, Puerto Rico, Hawail, Alaska, or APO/
FPO dslivery, shipping charges are two times continental
U.S. rates. Ityou have aDiscover, Visa, American Express
or MasterCard, you may call and place a credit card order.
5% surcharge for billing 1o American Express. For credit
card orders, call toll-free in the U.S. Dial 800- USA-SCAN.
For information call 313-996-8888 FAX anytime, dial 313-
663-8888. Order from Communications Electronics loday.
Scanner Distribution Center™ and CEl logos are trade-
marks of Communications Electronics Inc.

Sale dates 12/2/91 through 531/82 AD #121591-B
Copyright € 1992 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U.S.A.
For orders call 313-096-8888 or FAX 313-663-8888
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with three modes of scan and multiple scan
speeds. Very good news—CTCSS encode
AND DECODE is “'standard” with Standard.
With more repeaters going over to PL, it's
hard to understand why their competition
would still make CTCSS an option.

Programming

Programming the Standard is unlike pro-
gramming any other 2-meter handheld. With
the Standard equipment, you program in lay-
ers. For example, first you punch in the re-
peater output, and program it into any one of
40 memory channels. Then you go back and
program the offset and the PL. This is layered
on top of that original simplex frequency entry,
and stays in memory until you go back and
change it. And you don’t need to worry about
accidentally erasing a memory already pro-
grammed—a unique set of keystrokes makes
accidental write-over impossible; you must
deliberately write over what you want to
change.

Once you master the concept of layering in
the information for each memory channel, it
programs up just as fast as any other hand-
held out there. But it is different from what you
might be used to, when you first start poking
away at the rubberized keypads.

Memory Unlimited

But here’s the neat thing with the Standard
C168A—you can pull out the plug-in 4K EEP-
ROM memory cartridge, and plug in a 16K
EEPROM memory cartridge for 200-channel
storage! Or, if you're like me and can’t remem-

ber what you've stored in 200 channels, you
could have: several sets of 4K EEPROMSs for
different geographic regions of the country, or
plug-in EEPROMS for 40 air scanner, marine,
or repeater channels in different cities. Each
PROM retains its memory after you unplug it.
When you travel, you can just pick the appro-
priate PROM and plug it in. But you have to do
the initial programming yourself. No one has
cloned the ARRL Repeater Directory yet by
geographic areain the standard or 16K PROMs.

| run the 200-channel PROM and divide up
my frequencies by banks of 20 for different
cities. This gives me 10 different banks of 20
channels each, and if | need more, I'll simply
buy another $30 200-channel EEPROM from
the factory. They are readily available.

Ham radio dealers should cash in on this
feature by offering preprogrammed EEP-
ROMS. It takes a maximum of two minutes to

clone from one Standard set to another. Just
think, Mr. Dealer, of all the time you can save
when selling that next 2-meter transceiver—
you won't have to stand there for 20 minutes,
programming in some popular frequencies for
your particular area on this new hand-held set.
Standard has a 440 MHz UHF model, the
C468 (for about $370), which | got my hands
on. It's also a good performer. Like the 2-me-
ter set, the big advantages are ultra-compact
size, reasonably good audio out, out-of-band
scanning capabilities, and the incredible
memory expansion EEPROM capabilities.
So, welcome back, Standard. We look for-

ward to some of that exotic equipment we see
advertised in some of the Japanese maga-

zines. The new dual-band mobiles look good,
and that triband base station, along with the
scanner spectrum analyzer, is also a long-
awaited product here in the U.S.A. i

Second harmonic: —92 dB
Frequency accuracy: +094 Hz
Peak deviation: 4.8 kHz

Selectivity (+ 15 kHz): 32dB
Selectivity (+20 kHz): 60.4 dB
intermodulation rejection: 63 dB
Image rejection: 73 dB

memory sequence.

The Standard C168A HT
Test Bench Report
TX power output (High, with included battery): 2.2 watts at 850 mA.

In-band receiver sensitivity: 12 dB SINAD, 0.102 pV

Heat sink capabilities: Good, using diecast aluminum frame.
Best feature: Ability to plug in EEPROM for 200-channel capability.
Least desirable function: Must read instruction manual several times to figure out how to program a

Distribution: Available from leading amateur radio dealers throughout the United Siates.
Availability: Off-the-shelf, including 27 different accessories.

CAN YOU SPOT THE ANTENNA?

Neither can your neighbors.

At last a solutmn to antenna
restrictions. The Ventenna ™

is so simple, it installs in less
than 10 minutes. Yet it's so
unique that a patent has been
applied for it. The Ventenna
simply slips over the existing
vent pipe on your roof and is
virtually undetectable . . . yet

performs! Orderyour 2m Ven-
tenna by phone or mail.
$39.95; specify 112" or 2"

vent pipe.
NEW: 220 & 440 MHz Versions

F". P.O. Box 445, Rocklin, CA 95677
Orders: 1-800-551-5156

Please add $4.00 for shipping and handling. Dealer inquiries invited.
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An Improved Crystal Tester
Continued from page 22

See Figure 2 for the improved circuit. If
you power the tester with a 9-volt battery, it
will make a very handy portable test instru-
ment. It's especially useful when rummaging
through those bins of surplus crystal at a
hamfest or surplus store.

For a more permanent setup, you may
wish to run the tester from 110 volts AC. I
built the power supply shown in Figure 3 for

mine. ]
Contact Larry G. Ledford KA4J at 553-4th

Street S.E., Cleveland TN 37311.
Parts List
Q1,Q2 2N2222 transistors
D1-D4 1N914 diodes
LED1&2 Red LEDs
R1,R3,R4 1k, YaW resistor
R2 33k, YaW resistor
R5 10k, YaW resistor
C1,C3,C5 0.001 uF capacitors
c2 100 pF capacitor
C4 0.005 uF capacitor
S SPST swilch
Misc: XTAL sockets (optional), 9V battery, mini
alligator clips (2), PC board, case, battery clip.

A blank PC board for the XTAL lester is available
for $3 + $1.50 shipping/handling per order (the
optional power supply board is $3.50) from FAR
Circuits, 18N640 Field Court, Dundee IL 60118.




OCEAN STATE ELECTRONICS

DELUX CODE KEY

MAKE CIRCUIT BOARDS

THE NEW, EASY WAY WITH Adustable heavy duty brass base with ball
bearing pivots. Designed for hard
TEC-EM F"'"“ usage, 3AMe" plated contacss
.14.:;; :15:5:‘;?15 The perfect cods key for the
- ¥ i e TImBer i
on TEC-200 Him beginner or experienced operatns
using any plain paper $10.75
m [ =
= Iron Bim on 0 Coppe x &
clad board . COAXIAL CABLE
* Pes! off lim and sich Low Loss, High Quaiity 50 OHM Cable
Comenen 8 12 x 11 =e
With Complete Instructons e
1 SHEET $1.55 :
5 SHEETS $6.25 RGaU $.59FT
10 SHEETS ;1 0.75 RGEX [ BGEL s 30FT
: R34 S.16/FT
Must order in multiples of 25 feet,
CODE PRACTICE OSCILLATOR KIT 25 foot minimum purchase required

Aadeo Fun AL oowmdnesty
angrmnal nEtieare &t echer

As appeared « precwer e of 't:_ = s
o I fﬂw_
ant rdes PC bows e = =

ANTENNA CENTER CONNECTOR
= « Sl rugged, hph-weegit

encionure | @ _ W AT el
Copy of artecls inciuded weth ot $9.95  Fmplaces cemer insulator
THE PUBLISHERS OF RADMD FLININ NO WAY - Haredes Ll ecal powsr
ENDORSE THIS PROJECT KIT 2nd mors
= With 50 228 comneciy
0.25
AFFORDABLE ____ "
DIGITAL MULTIMETER
19 RANGES ANTENNA INSULATOR
3 1.2 DGl LED DeSPLAY Lt ey’ cirable moiced lere's
DCY = 1000 piaabs [hectns 3ira gt o COrmoa sl C
i: TS0 o Sy CerTaC DrecheceEnor wiih J
LA = T0A Ertraplisity 1S oAty of Bresaage AL
RES - 2 MEG unDe MOaCt o Lavers mperat e

eonE CEcx §$24.95 change  Wealheroroo!

$2.00/pair

TO ORDER

Call 1-800-866-6626
OR WRITE

ANTENNA WIRE

The el wers for m3kung anternas. Strength is acheved
weil copper coated stesl wre | sranded for greafes
Manhity and sase and hanthng Ths COpDE S35uNEs
scadent conductwity and good soldenng properties. The
wire 4 114 copperwsid made up o T sirands of #£27 wre

OCEAN STATE ELECTRONICS

? P.O. Box 1458
W . R.I 1
AL astarly 0289

£. 15700t

Mimmum order $10.00 - Include $4.00 S/H Must order in multiples
H. |. Residents add 7% Sales Tax ol 25 feet,
50 foot minimum

ORDERS RECEIVED BY 1:00 PM EST-
SHIP SAME DAY!

CALL 401-596-3080 OR WRITE FOR OUR FREE 96 PAGE CATALOG.

purchase required
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2948 1

N ]

B RAINSTORM ENGINEERING
PHONE (818) 249-4383 FAX (818) 248-0840

MULTI-MODE § R 4
SIMPLEX REPEATER

NO DUPLEXER NEEDED!

THE SR4 IS A FULLY SELF-CONTAINED, MICROPROCESSOR EASED, REMOTE PROGRAMMABLE
CONTROLLER, CAPABLE OF OPERATING ONE OR TWO RADIO TRANSCEIVERS IN SIMPLEX
REPEATER, SPLIT SIMPLEX REPEATER, DUPLEX REPEATER CONTROLLER, VOICE MAIL AND

VOICE Der MODES SEPARATELY OR SIMULTANEOUSLY.

= ONE RADIO SIMPLEX REPEATER - DUAL RADIO SPLIT SIMPLEX REPEATER
* DUAL RADIO SIMPLEX REPEATER « DUPLEX REPEATER CONTROLLER
= CROSS BAND SIMPLEX REPEATER = BI-DIRECTIONAL DUPLEX REPEATER
« CROSS BAND DUPLEX REPEATER - REPEATER BACK-UP SYSTEM
» CROSS BAND SPLIT SIMPLEX / DUPLEX REPEATER - REMOTE LINK
« 2 MINUTES & 48 SECONDS OF TIME = MOB!LE EXTENDER
» VOICE MAIL - AUTOMATIC VOICE IDENTIFIER - AUXILIARY OUTPUT

/2 HONOLULU AVE. LA CRESCENTA, CA. 91214

”ULTIHMGDE qR-'I- BramnsTorw

ExcinEERING |,

SIMPLEX REPEATER

FR % | E &

$399.99 zup

*mo duplexar neaded lor simplex repaater flunchons
** for “one radio simplex repeaier”

M

ASTERCARD « VISA - AMERICAN EXPRESS - DISCOVER
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1992 Charlotte

HAMFEST AND COMPUTERFAIR
March 7 & 8, 1992 - Charlotte Merchandise Mart, - Charlotte, NC

Dealer Booth
INFORMATION

Robert Starling

N4GVF
7921 Holly Hill Road
Charlotte, NC 28227
(704) 568-7611
(Mon.-Fri. 9-5 EST)

® Over 180 commercial exhibit booths

® All major manufacturers will be here

® Over 500 swap tables by pre-
registration only

® 104,000 sq. ft. of indoor space

® Parking for 3,500 cars

® Largestindoor HAMFEST in the

Southeast
® ARRL SANCTIONED HAMFEST

For more ticket information, write to:
Charlotte Hamfest and Computerfair
P. 0. BOX 221136, CHARLOTTE, NC 28222-1136

Or call: (704) 536-7373
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Number 9 on your Feedback card

Build a Function Generator

An inexpensive way to generate useful waveforms.

unction generators provide a number of

different waveforms over the audio frequen-
cy range and, if you pay enough, up to about 2 MHz
or more, Commercial units are priced well over
$100, a very high price for what can be a very
simple instrument.

Hams do not need a broad frequency range, nor
do they have to spend big bucks for a perfectly
adequate function generator covering the most im-
portant audio frequencies, at least 300 to 3,000 Hz
or a bit higher. But they may need a number of
different waveforms, depending on the tests they
require.

The function generator described in this article
covers from below 300 Hz to above 7,500 Hz in
two ranges. It provides positive pulses, negative
pulses, square waves, triangle waves, and sine
waves at all frequencies within its two ranges. Best
of all, it requires only a single inexpensive IC and a
general purpose NPN transistor. It can be con-
structed for less than $5, not including an enclo-
sure, even if all parts must be purchased new (sur-
plus).

The Circuit

Figure 1 shows the schematic diagram. Ul is a
TL-084 quad FET op amp that is connected with
external components to generate square, triangle
and sine waves at frequencies controlled by fre-
quency potentiometer R4. Positive and negative
pulses are derived from the square waves.

There is a minor drawback resulting from trying
to do so much with so little, but this is eliminated by
adding QI, a 2N3904. Triangle and sine waves
generated by Ul vary inversely in amplitude as
frequency is changed. Q1 amplifies sine and trian-
gle waves with the input level controlled by
gain potentiometer R18. Lowering the frequency
reduces their amplitude; raising the frequency pro-
vides more gam. This allows you to keep these
waveforms at a constant amplitude and eliminates
distortion at low frequencies.

Although this circuit requires both positive and
negative voltages, the total current drain is so
low—a few milliamperes—that a simple voltage
doubler consisting of diodes D3 and D4, electrolyt-
ic capacitors C7 and C8, and voltage equalizing
resistors R16 and R17, does the job. A small wall
transformer, or any small low voltage transformer
with a secondary voltage between 6 and 12 volts
AC, is used to power the function generator. One
side of the secondary is the center tap of the voltage
doubler circuit and is grounded, thus both positive
and negative DC voltages referred to ground (com-
mon) are provided, eliminating the need for a com-
plex positive and negative power supply.

Construction

| recommend a small printed circuit board, such
as Radio Shack 276-150. All parts except jacks and
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Figure 1. Schematic diagram, function generator.

controls are mounted on the PC board. The layout
is not critical, despite the rapid rise and fall times of
the square waves. You don’t need any shielded
wire.

The PC board can be mounted in a small metal or
plastic enclosure, or one made from printed circuit
board material. Both the potentiometers and the
toggle switches can be mounted on the panel, along
with the four waveform output jacks. The AC con-
nector can be mounted wherever desired. It must
match the low voltage AC connector from the wall
transformer.

If desired, a small step-down transformer with a
secondary of 6 to 12 VAC can be mounted in the
enclosure if a wall transformer is not used. If you
do this, an SPST toggle or slide switch should be
used in series with the primary to serve as an on/off
switch. If you want a pilot light, connectan LED in
series with approximately 12,000 ohms, 2 watts,
across the transformer primary. Two-watt resis-
tors are scarce today. If you do not have one in your
junk box you can use a pair of 27k, 1W resistors;
four 47k, AW resistors; or eight 100k, %W resis-
tors, wired in parallel to substitute for the 12k, 2W
resistor.

Although calibrations can be marked directly on
the panel, it will look better if you use a circular
calibrated dial. You can make an excellent dial
using an aluminum or steel circle left over from
cutting a hole for a meter or small speaker. (You do
save these in your junk box, don’t you? If not,
you’ll have to cut one the correct size.)

Paste white card stock to one side of the circular
dial. Allow it to dry thoroughly before trimming
the excess card even with the dial plate. Enlarge the
center hole 1f neces sary so the dial will just clear

the shaft of R4. Fasten the dial plate to a knob,
using super glue or epoxy. Place the dial over the
shaft and tighten the setscrew(s) in the knob.

All parts except the printed circuit board and
transformer are available from Short Circuits, PO
Box 285, Barnegat NJ 08005, at unbelievably low
prices. Small inexpensive power transformers are
available from Micro-Mart, 508 Central Ave.,
Westfield NJ 07090. (Cat. No. T-11 provides 10.6
VAC at 175 mA for $1.50.)

Calibration

A frequency counter is recommended for cali-
brating the frequency dial. It must be capable of
measuring frequencies below 300 Hz. Some of the
frequency counters which have very broad mea-
surement ranges require use of a low-pass probe
for frequencies below about 20 kHz. Figure 2
shows the schematic for a simple low-pass probe
which will work with any frequency counter.

Rotate the dial (R4) fully counterclockwise to
maximum resistance. Set RANGE switch S1 to
LOW. Connect the square-wave output (J3),
through a low-pass probe if used, to the frequency
counter. Set the frequency counter to a one-second
gate period. Apply power to the frequency counter
and the function generator.

Note the frequency displayed. It should be a bit
below 300 Hz. If the frequency displayed is higher
than about 500 Hz and you are not using a low-pass

22k

TIP < e T0
_I_ FREQUENCY
,1\ Qi COUNTER

Figure 2. Low-pass probe.
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TWO NEW MODELS

ULTRA HIGH SENSITIVITY

FIND FREQUENCIES FAST

LOCATE RF SOURCES

CALIBRATE EQUIPMENT,
ANTENNAS, CIRCUITS

e 2 INCH LED BAR GRAPH
BRIGHT RED DISPLAY SHOWS

THE RELATIVE RF SIGNAL
STRENGTH OF INPUT SIGNAL

(NO BACK LIGHT REQUIRED)

® SWITCH SELECTABLE
DOT OR BAR GRAPH

e ALL MODELS COMPATIBLE
WITH MFJ ANT ANALYZER

® 9-12 VDC AUTO-POLARITY
POWER INPUT - WILL
ACCEPT DC POWER PLUG
CENTER NEG. OR POS.

STARTEK
(BAR GRAPH - COUNTERS)

TWO NEW MODELS

1-1500 MHZ &
1-3200 MHZ

® 3-5 HOUR PORTABLE

OPERATION WITH
STANDARD FACTORY
INSTALLED NI-CAD"s

® 3 GATE TIMES
¢ 1PPM TCXO TIMEBASE

® DISPLAY HOLD SWITCH
WITH INDICATOR

® FULL YEAR
LIMITED WARRANTY

® BRIGHT RED LED DIGITS
(NO BACK LIGHT REQ'D)

® DESIGNED & 100%

® WHILE CHARGING NI-CAD
BATTERIES- COUNTER
CAN BE USED OR

SWITCHED OFF ASSEMBLED IN USA
e StarCab™ i :
MODEL 15-BG
ALUMINUM CABINET 1 MHZ - 1.5 GHZ. . . .$220.
ALL PRICES

INCLUDE FACTORY
INSTALLED NI-CADs &
110VAC ADP/CHARGER

MODEL 35-BG
| 1MHZ -3.2 GFE...SEEEU

#1500A
1-1500M
#1500HS
$118. 1-1500MHZ
$158. #15BG $220. #358BG $265. $250.

FREE CARYING CASE & TELESCOPING ANTENNA WITH PURCHASE OF MODEL 35-BG, 15-BG OR 3500

FREE CARRYING CASE WITH PURCHASE OF MODEL 1500HS OR 2500
LIMITED TIME OFFER - YOU MUST MENTION THIS AD WHEN ORDER IS PLACED

= ANTENNAS = PROBES

#fTA80 Telescoping BNC antenna ... 12.00 #LP-22 Probe, Low Pass/Audio. $22.00
¥TA-80-L Telescoping-elbow BNC ... .. 15.00 use with 2500 & 3500,
#RD-160 150 MHZ Rubber Duck BNC. . .16.00 Attenuates RAF noise.
#¥RD-2760 27 & 50 MHZ 11" RD-BNC . . .28.00 #P-110 Probe, freq counter or, . . .39.00
#RD-450 450 MHZ Rubber Duck-BNC. . .18.00 scope use, 1X, 10X.

#RD-800 800 MHZ Rubber Duck-BNC. . .29.00 200 MHZ scope use.

= MISC ® BNC INTERFACE CABLE

#CC80 Black vinyl zipper camry case . .12.00 #BNC-18 18" 50 Ohm cable. . . ... 6.50
FOC-690 12VDC Auto adaplor/charger . . .9.00 male BNC ea. end

#BNC-RCA Adaptor, ......... 2.00

ORDERS & INFORMATION
305-561-2211

ORDERS ONLY - TOLL FREE

STARTEK inreanaTionaL inc 800-638-8050
TERMS: Shipping-handling charges for Florida add $4 + tax, US &

398 NE 38th ST., FT. LAUDERDALE, FL 33334 Eﬂm&a ;dd 5%t ($4 mﬁ: sth?c ma[%tl}s gg x?él'ﬁamc%dg :ﬂsq{& fsﬁtal, aﬂg
. . : ; or M.O.
PHONE (305) 561-2211 FAX (305) 561-9133 Prices & :p}:acm'r.}i’lalpgm subject 1o change without nnti;a or obligation.
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igure 3. PC board foil pattern,
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Figure 4. Parts placement.

probe, both the positive and negative edges of the
square wave will be counted, displaying double
the actual frequency. If this occurs, either divide

- DEALERS -

Sell
7= Amateur

Radio Today

and watch it make money for you.

Consider the facts:

® If you carry 73 Amatenwr Radio Today it will
increase your store traffic—and our dealers tell
us that 73 is the hottest selling amateur radio
magazine on the newsstands today.

® Increased store traffic means increased sales for

you. Hams will come into your store to pick up
the latest 73 and end up buying the latest all-
band, all-mode transceiver (or at least a few feet
of coax).

® 73 Amatenr Radio Today guarantees cach i

1ssue—you pay only for the copies that you sell.
We pay for all shipping.

For information on selling 73 Amateur
Radio Today, call Phil Martus at
800-722-7790, or write to:

/s Amateur
Radio Today

WGE Center, Forest Road,
Hancock, NH 03449
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by two or use a low-pass
probe.

Rotate the dial until a fre-
quency of 300 Hz is dis-
played. Mark the dial at this
point. Continue calibrating
the dial as described until
the entire low range has
been calibrated. Then move

the range switch to HIGH

and calibrate the high fre-
quency range.

The dial will not be linear
with frequency. Lower
frequencies on both ranges
will be spread out and high
frequencies compressed.
However, these ranges
overlap so the compressed
high frequencies on the
LOW range are spread out
on the low end of the HIGH
range.

Operation

Apply power to the func-
tion generator. Set the dial
and RANGE for the desired
frequency. Pulses and
square waves are available
at all times. A choice of tri-
angular or sine waves at J4
1s controlled by S2, and

their amplitude controlled by gain control R18.
Both triangle and sine waves should be observed on
an oscilloscope when setting the gain control. Too

high a gain at low frequencies can result in greatly
distorted waveforms.

Conclusion

The function generator is a general purpose in-
strument. A few of the more common uses are:

®Pulses: External triggering of oscilloscope.
Checking electrical length of coaxial cables. Mea-
suring carrier lifetimes of diodes.

®Square Waves : Checking low frequency limits of
amplifiers. Vertical amplifier voltage calibration
of oscilloscope. Output can be keyed into a speaker
or headphones for code practice. Signal injector in
receiver tests,

®Triangle Waves: Bi-directional sweeping of a
voltage controlled oscillator.

Sine Waves: Checking bandpass or bandstop
characteristics of active and passive filters. Mea-
suring frequency limits and insertion losses of
active and passive filters..A known modulation
source for transmitter testing.

The methods and techniques for using various
waveforms for testing and evaluating circuits and
equipment are explained in a number of textbooks,
and detailing them here is far beyond the scope of
this article. When you become familiar with the
function generator you will discover many more
uses for it in the shack. &

Contact J. Frank Brumbaugh KB4ZGC at 1812
Marilyn Ave., Bradenton FL 34207-4743. Please
enclose an SASE.

C1

Cc2

C3, C4
C5

C6
C7,C8
C9, C10
C11,C14
C12,C13
D1, D2
D3, D4

J1,4J2, J3, J4

J5
Q1

R1,R2, R7, R11, R12
R3, R6, R8, R13, R14

R4

RS

RS9, R10
R15
R16, R17
R18
R19
R20
R21
R22

S1

S2

U1

Ablank PC board is available for $6.25 + $1.50 shipping per order from FAR Circuits, 18N640

Parts List

0.01 uF 5% mylar or polycap

0.003 pF 5% mylar, polycap or monolithic
0.001 pF ceramic disc

0.1 uF ceramic, polycap, mylar or monolithic
0.0022 uF mylar, polycap or monolithic

1000 uF 25 VDC electrolytic

0.1 pF disc ceramic or monolithic

3.3 yF 16 VDC electrolytic

470 WF 25 VDC electrolytic

Silicon switching diode (1N914, IN4148, etc.)
Silicon rectifier diode 1N4001

RCA or phone jack

AC connector to match wall transformer output
NPN small signal transistor (2N3904, 2N4124, etc.)
100k 5% VaW resistor

10k 5% YaW resistor

100k potentiometer

100 ohm 5% V2 W resistor

33k 5% VaW resistor

27k 5% Ya W resistor

470k 5% VaW resistor

20k potentiometer

39k 5% VaW resistor

5.6k 5% VvaW resistor

2.7k 5% YaW resistor

330 ohm 5% Y4W resistor

SPST toggle or slide switch

SPDT togygle or slide switch

TL-084 quad FET op-amp

Field Court, Dundee IL 60118.




GaAs FET ACCESSORIES

PREAMPS

at a fraction of the cost
of comparable units!

ggﬂ EI:IFJEEHAUWELE TDHEIDECDDEH.I
Adjustable any tone.
Designed especially for repeaters, with

ony $59

wirgd Tested

FEATUHES.
I;Hnnhu 0.7dB vhf, 0.8dB uhf
. n: 13-20dB, depends on
WI?:I«: dynamic range »rasiamvﬂ?ﬁd
-Stlhrlu Inwfaudbauhﬁual—gateFET

*Specify tuning range: 26-30, 46-56, 137-150,
150-172, 210-230, 400-470, BO0-960 MHz.

COR-3 REPEATER CONTROLLER.
Features adjustable tail and time-out
timers, solid-state relay, cuurtesy beep,

and local speaker amplifier ..........kit § g

CWID. Dinda programmed any time in
the field, b?a tone, speed and
timer, to go with COR-3 .. .. kit $59

MINIATURE
PREAMP

ONLY $29 kit, $44 wired /tested

* GaAs FET Preamp similar to LNG, ex-
mﬁ for low cost & small size.

L x 3/4"H. Easily
mounts in many 4

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

LNS-(*)
IN-LINE PREAMP
ONLY 389 10 $T 719 viesresses

-GaAsLHGFEr with features simiiar
to series, excepl automatically
switches out of line during transmit.
Use with base or mobile transceivers up 1o
25W. Tower mounting brackets incl.

*Specily tuning range: 120-175, 200-240, or
400-500 MHz.

HELICAL RESONATOR
PREAMPS

GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band Interference in critical appli-
cations. MODEL HRG-(*), $80 vhf,
$110 uhf. *Specily tuning range: 142-150, 150-
162, 162-174, 213-233, 420-470 MHz.

TD-2 TOUCH-TONE DECODER/CON-
THOLLER kit. Full 16 digits, with toll-call
restrictor, programmable. Can turn 5
functions anfoff. Great for selective call-
ing. too! .......... kit $89, wired/tested $149

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse patch
ﬁ'iﬂ remote control are std

... kit $89, wired/tested $149

and
AP- SIHPLE! AUTOPATCH Timing
Board kit. Use with above for simplex

RECEIVING
CONVERTERS

Low noise converters to receive vhif and
uhf bands on a 10M receiver. Choice of
kit with case & BNC kit less case
$49, kit w/case $74, w/t in case $99.
Request catalog for complete listings.
- I'II'I?I avail: 136-138,
144-148, 145-147, 146-148 MHz
= UHF ranges avail; 432-434,
, 435.5-437.5 MHz.

111111111

DE-202 FSK DEMODULATOR I-r.n. For

TRANSMITTING receive end of fink. ......kit $49, w/t $79
CONVEHTEHS g-ggtu E.EI;EHQIGIT_IAL HZiLINKSé?ﬁL:::

XV2 for vhf and XV4 for uhf. Models to | consisting of new MO-96 em and

convert 10M ssb, cw, fm, etc. to 2M, 432,
435, and for atv. 1W output.

Kit only $89. PA's up to 45W available.
Request catalog for complete listings.

special versions of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC’s. Fast,
diode-switched PA's output 15 or 50W,

For complete info, call or write for free catalog.

Send $2 for averseas air mail.
For casual imerest (U.S. only), check reader service, allow 3-4 weeks

Order by mail, fax, or phone (s-12, 1-5 eastern time).
Min. $5 S&H charge tor tirst pound plus add| weight & insurance.
Use VISA, Mastercard, check, or UPS C.0O.D. (ss51ee).

If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN!
could easily spend this much just for a controller.

A premium repeater with
control features at less than

R144 Receiver, for instance: GaAs FET front-end,
resonators, sharp crystal filters, hysteresis squeich.

Other models available:

REP-200V Economy Repeater Kit. As above,
except uses COR-4 Controller without DTMF control or autopatch. Kit only $795.

REP-200N Repeater with no controller. For use with external controller,
such as those made by ACC. Kit only $695, w/t $995,

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

* Rugged exciter and PA,
* Power out 15W (25W option)143-174 MHz; 15W 213-233; 10W uhf or 902-928MHz.
* Accessory add-on PA's available with power levels up to 100W.

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

* AUTOPATCH: either open or closed access, toll-call restrict, auto-disconnect.

* Reverse Autopatch: two types, auto-answer or ring tone on the air.

» Pulse (rotary) dial option available.

* DTMF CONTROL: over 45 functions can be controlied by touch-tone. Separate

* Owner can inhibit autopatch or repeater,

high band & uhf.

You

REP-200 REPEATER

and many
for a bare-bones
on rf nmduhs,mmﬂtluﬂ Check the WHMTH

We don

Kit $1095; w/t only $1295!

FCC type accepted for commercial service (vhf and uhf).
designed for continuous duty.

enable either open- or closed-access for
repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter, site

* The cwid message, dimf command codes, and owner-specified default parameters

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

* Cw speed and tone, courtesy beep and tail timers, and courtesy beep type can all

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

* Auxiliary receiver input for independent control or cross linking repeaters.
* Many
* Color coded led's indicate status of all major functions.

* Welded partitions for exciter, pa, receiver, and controlier. PEM nuts hold covers.
* 3-1/2 inch aluminum rack panel, finished in eggshell white and black.

built-in diagnostic & testing functions using microprocessor.

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

FM EXCITERS: 2w continuous
. TCXO & xtal oven options.
FCC type accepted for com’'l

* TAS1: 143-174, 213-233
MHz ..kit $109, w/t $189.

* TA451: 420-475 MHz
...Kit $109, w/t $189.

* TAS01: S02-928 MHz,
(0.5W out); w/t $219.

= VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Ouitput levels from
10W to 100W. Several models starting at $89.

FM RECEIVERS: T
* R144/R220 FM RECEIVERS for 143-174 ' /
or 213-233 MHz. GaAs FET front end,

0.15uV sensitivity! Both crystal & ceramic
if filters pius helical resonator front end

for exceptional ity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof elch; afc

hysteresis

tracks drift. ...kit $149, w t$219.

* R451 FM RCVR, for 420-475 MHz.
Similar to above. .. kit $149, w/t $219.

* RS01 FM RCVR, for 802-928MHz.
Trip!a-cnnversmn GaAs FET front end.

.$169, w/t $249.

« R76 ECONOMY FM RCVR for 28- 30, 50-54, 73-76, 143-174, 213233 MHz,
w/0 helical res or afc. ...Kits $129, w/t 5219,

+ R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w/t $219.

CUR 30TH YEAR!

Iwamronics, inc.

65 MOUL RD. - HILTON NY 14468-9535
Phone 716-392-9430 — FAX 716-392-9420
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73 Review

by David Cassidy NIGPH

The Ventenna

The ““no antennas’ antenna.

Number 10 on your Feedback card

The Forbes Group
P.O. Box 445

Rocklin CA 95677
Tel.: 1(800) 551-5156
Price Class: $40

ne of the biggest problems faced by
many hams is how to operate from an
apartment or condominium. There are entire

communities that restrict all outside antennas,
and even a simple dipole or 2 meter vertical

could be a violation to restrictive zoning laws
or deed covenants.

Of course, hams should check out this kind
of stuff before renting or buying a home, but
let's face it—amateur radio isn't always the
prime factor in choosing where to live. There
are thousands of amateur radio operators who
find themselves with very limited options: in-
door antennas (TVI problems and often poor
performance), mobile operation (fun, but limit-
ing) or going QRT (yikes!).

The Forbes Group has come up with an
ingenious way for those in a “no antenna
zone"' to get around restrictions, and still get

SWISSLOG

NUMBER ONE IN EUROPE
FORA GOOD REASON. IT IS
THE BEST YOU CAN GET
ANYWHERE.

“it is Iimpossible to describe the
capabilities of SWISSLOG in the space
allocated here. | can say with absolutely
no reservations that it is the best logging
program that | have ever seen, and am
now using SWISSLOG myself".

Dick Goodman, WA3US

(73 Magazine, June 1991)

“| have 9500 QSO’s logged. | sure don't
know what | would do without SWISSLOG.
The QSL’s are coming in stacks from the
bureau, even thou | have a QSL
Manager. SWISSLOG is worth it just for
that, let alone all the nice record keeping
| for DXCC and WPX etc".

Paul Wyse, SZ4FO Kenya

SWISSLOG DOES IT ALL. Log, Sort
Print QSL's & labels. Award tracking, MUF
map with grayline. Go resident for packet.

Conversion from K1EA, DXLOG efc. Too
much to describe. IBM, 512K, HD reqd.

MONEY BACK GUARANTEE

TO ORDER: SEND $78 ($75 +$3 shipping).
Include disk size, Call and phone #,
N.Y. Stiate include 7.5% Tax

Frank Greenhalgh, KD2LL
10 Robbins Ave. Amityville
New York, 11701

(516) 598-0011
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out a decent signal on the UHF/VHF bands.
It's called the Ventenna.

What’'s a Ventenna?

As it comes from the manufacturer, the Ven-
tenna is a strange looking thing—until you
understand how it goes up. When you take it
out of the box, what you see is about 3 feet (2
meter version) of ABS pipe with a coax tail
sticking out 6 inches from the bottom.

That's whal you see. What you've got is an
efficient 2 meter (also available in 220 and 440
MHz versions) antenna that looks exactly like
a common vent pipe. These vent pipes ( or
“stink pipes,”’ as they are sometimes referred
to) grace the rooftops of millions of homes all
over the world—even homes that have restric-
tions against any outside antennas.

Installing the Ventenna

The first thing you want to do is take a walk
down your street and notice what the vent
pipes in your area look like. Are they “raw”’
ABS pipe (with the manufacturer’s stenciling
still showing), painted black, or are they paint-
ed to match the house or roof color? If the
pipes in your neighborhood are raw ABS,
you're all set, because the Ventenna comes in
this form.

If the pipes in your area are painted, visit
your local hardware store and buy a can of
spray paint in the right shade. While you're at
it, pick up a can of paint that matches the color
of your roof. Are the shingles gray, brown or
blue? Take a sample with you to the hardware
store and try to find the best match possible.

A couple of quick coats with fast drying
spraypaint should be sufficient. If you want to
get really sneaky, sprinkie some sand on your
freshly painted coax so it resembles the tex-
ture of your roof shingles even more. For truly
cloak-and-dagger type installations (if you
own your home), drill a small hole in your roof
next to your vent pipe, placing the hole so that
it is hidden by the pipe when viewed from the
street. Run your coax into this hole and seal
with a waterproof sealent.

The inside diameter of the Ventenna is
slightly larger than the outside diameter of
your vent pipe, so it slips right over your exist-
ing pipe. Tighten the three set-screws on the
bottom of the Ventenna (a dab of matching
paint helps hide the shiny screws), run your
coax, and you're on the air.

On the Air
| found that this clandestine antenna gives

Photo. Vent pipe or antenna? Only the person
who put it there knows for sure.

great performance all across the 2 meter
band. It is broadbanded enough to use on the
packet frequencies at the low end of the band,
and it can jump up for FM repeaters at the top
of the band. | measured SWR less than 1.6:1
from 144-148 MHz.

The Forbes Group has come up with a very
clever solution to what is becoming a bigger
and bigger problem in amateur radio. If you
live in a restrictive area, or if you are simply
trying to keep your rooftop from turning into an
antenna farm, the Ventenna could be the an-
tenna solution for you. il



HF-VHF VHF-UHF _

(MR1000) (MR2000)

Power & SWR Meter R —

MR1000 ....... e....$109.00 | Trunk/Hatch Mount N _

MR2000 ............ $129.00 BM1.........$29.00 | Speaker Speaker

Freq. Range: 3.5-200MHz/130-512 MHz Matte Black Finish HSP6000........ $29.00 | HSP7000......$37.00

Meas. Pow. Ranges: 0-50W/0-200W CW
Input Impedance: 500
Insertion Loss: Less than 0.5dB
Residual SWR: Within 1.2

145MHz (MR1000)/435MHz (MR2000)
Connector: S0O239 (MR1000), N (MR2000)
Size: 2.75" x 6.22" x 4. 41" (HxWxD)

Zinc Die-Cast

Adjustable Mounting Angle
Weight: .76 Ibs.

Features: Inserts for the
protection of your vehicle while

4 Inch fixed cone speaker with high
quality noise filter

Max. Input: 15W

Impedance: 8(1

Weight: .94 Ibs.

Connector: 3.5 mm plug

Size: 4.33" x 5.32" x 2.13" (HxWxD)

2.75 Inch fixed cone speaker (high
quality, deluxe magnet mount type)
Max. Input: 8W

Impedance: 812

Weight: .67 Ibs.

Connector: 3.5 mm plug

Size: 3.51" x 4.06" x 1.42" (HxWxD)

Weight: 1.25 lbs. mounted.
Handy Whip |
Antennas
144/440 MHz
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Hs7ore | 144/440/900MHz
(144MHz)  (440MHz) | HG600B ..$37.80
HS2RB ....$12.80 | rreq: 144/430/900MH2
Gain: -- (144MH2z)
HS70RB ..$12.80 | 6o ;- (14iz
Material; Silicone Rubber 3.6dB (900MHz)
Max. Input: 5W (FM) Max. Input: 10W (FM)
Length: 4.33"/110mm Lan_gm: 12.5 "/320 mm
Weight: .05 Ibs. Weight: .16 lbs.
Connector: BNC- Male Connector: BNC- Male

10 Meter Horizontal Beam

28 MHz
. 28HS2HB..................$99.50

Max. Input: 500W (SSB), 250W (FM)

Gain: Better than 6.0 dB

FBR: Better than 16 dB

Element Length: 5,400 mm/17 8"

Boom Length: 1,340 mm/4’ 5°

Shipping Weight: 7 lbs., 13 oz.

Connector: S0239 Jack

Watch for our comprehensive range
of Amateur products from "Maldol",
one of the world's leading
manufacturer's of communications

| antennas and accessories.

'HSVK5JR

Adjustable Radiator & Radials

-:--lll-$287-00
Max. Input: 500W SSB, 250W CW,

3.5 MHz - 200W SSB
Height: 20', Radial: 10' 2"
Shipping Weight: 17 lbs., 8 oz.

Connector: S0239 Jack
UPS Shippable
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HS790WP HS790D/DN
Frequency; 1.6-150MHz (LPF)/410-460MHz (HPF)
Power: 1.6-30MHz 500W(F3) 1kW (A3J)

30-150MHz 300W (F3) S00W(A3J)

410-460MHz 300W(F3) 500W (A3J)
Insertion Loss: 1.6-150MHz 0.15dB

410-460MHz 0.25dB

VSWR: Less than 1.2
Isolation: 60dB more
Size: 1.2" x 2.5" x 1.9" (HxWxD) (Excluding Protuberance)
Input Connectors: S0O239

2917
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[V]uses  [V] ups

EASYIECH

Bayview Drive
Fremont, CA 94538

Easy Order:  1-800-582-4044
Easy Fax:  1-800-582-1255
International Fax:  1-510-770-2346
Customer Service:  1-510-770-2345
Monday-friday, 7am - Spm (PST)/100m-8pm (EST)

COD-No personal checks, US funds ($5.00 Surcharge)
l-l Federal Express

,\I

Airborne

[I}-_IESEITDQPWP. ..$58.00 L—Igﬁkﬂn ...... $47.50 Add 5% of total for shipping UPS Ground ($3.00 min.).
ir n ir P
Output: SO239 x 2 Output: PL259 x 2 m shipping based on woight.

All Maldol products are $4 Call or write today for your free copy of our catalog.
covered by EasyTech's 30 day HS?QODN __SA47. 50 m residents, -.I.i - sales tax.

retumed products mustbe  Drecl W o g ke i

complete in original packaging.
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Prices subject to change without nofice.
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One Desert Storm
MARS Experience

MARS readiness and support needed!

n November of 1990 not one community

MARS (Military Affiliate Radio System)
station existed in the Nuernberg Military
Community. The 1st Armored Division’s
MARS license (Ansbach) was revoked for
failure to meet the 40-hour week manning
requirement. Only one active amateur club
station, the Erlangen, Ferris Barracks Ama-
teur Radio Club, DA2SF, existed in the area.
It owed its existence in large part to the Ger-
man amateur community and the Iron Land
Amateur Radio Association (ILARA).

Enter the Gulf War, and of course, the 1st
Armored Division’s (1AD) deployment.
There was a sudden shift of priorities. Second
Brigade 1AD’s new commander, Col. Mont-
gomery Meigs, received a copy of our
ILARA newsletter. It indicated our potential
and willingness to be a MARS station. This
time there was interest.

The newly arrived chaplain of the Division
Support Command (DISCOM), Rabbi Ken
Leinwand, had started several MARS sta-
tions in the past. He also had one amateur
among his support battalion commanders.

Dan Pasomoto, whose German call had
been expired for two years, joined forces
with the rabbi. Dan is the Director of the
Learning Centers for the Nuernberg Commu-
nity, but with all the soldiers leaving for
Desert Storm there would be little need for
the usual learning center activities. Dan was
able to convince the right people to divert
money (27,000 DM) from the Learning Cen-
ter budget to buy amateur radio equipment
for the deployment, and to encourage our
Community Commander, General Wesley B.
Taylor Jr., to request additional equipment
from the Amateur Radio Relay League
(ARRL).

With letters of commitment from General
Taylor and Col. Montgomery Meigs, Sth
Signal Command granted two MARS licens-
es to the Nuernberg Community. One station
was established at Monteith Barracks, and the
other at the Fernis Barracks Amateur Radio
Club Station. A full-time operator was com-
mitted to each. By the end of deployment
more personnel were added to the Erlangen
(AEMIELN) station, and many volunteers
contributed hundreds of man hours to both
operations. The ARRL came through with
two radios: One TS-1408S and one IC-735.
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Getting the Equipment

The real difficulty was spending the Learn-
ing Center money. Army Contracting was
swamped, and suffered drastic loss of person-
nel at a very inconvenient time. When push
came to shove, there was not time to order the

equipment from the States. Doing so would
have made the available money go much far-
ther, as equipment is generally more expen-
sive in Germany. But there was no time, so it
had to be locally purchased.

In Germany, too, when Christmas ap-
proaches, most amateur distributors close

SE el P
: 1

T

Photo B. A well-equipped Desert Storm mobile.
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DAIWA

DAIWA

Professionally engineered Coaxial
Switches offering unsurpassed quality!
Switches offer SO239 or N conn., fre-
quency range of 600MHz, 800MHz
1.3GHzor 2GHz, depending upon model

DAIWA

Full featured, reliable, easy to use Cross

Needle SWR/PWR meters for all brands.
The CN101 and CN103 are the newest

meters offering three switch-selected
PWR ranges, PEP monitoring and more!

operation,

DAIWA

Proven reliability in Cross Needle meters
offenng infoutdoor remole sensor capa-
bility. Convenient peak reading in SSB
NS660A

NS663BM 140-525MHz, SO239 or N.

1.8-150MHz,

DAIWA

Daiwa offers high quality compact Cross
Needle meters for mobile and base use.
Easy 1o read forward and reflected power
shown simultaneously with VSWR,, at your

| fingertips.

DAIWA

The DP80O series, the latest advances in
SWR/PWR meters! LCD, forward pwr.
and VSWR by digital readout, bar graph
and beep tones. (Avg. or PEP) DP830
features 4 zone clock, 1.8-525MHz

DAIWA

Full line of Lincar Amplifiers for base or
mobile use. 144-148MHz coverage, 1.5-
10W in, 30-150W out, depending on
model. Daiwa Quality Continues, Proven
Reliability for Today's Amateur!

PS120MII provides reliable regulated
power, 3-15VDCvanable. 12A max. with

0.2A continuous.

DAI

WA

P h

Designed for Efficiency!
The PS304 is compact
and lightweight, yet sup-
pliesthelatestin Hi-Tech
circuitry and protection.

DAIWA

1-
30A max., 24A
continuous. The i
new standard for
Power Supplies.

DAIWA

;

15VDCwvariable, | |

ELECTRONIC DISTRIBUTORS CO. = 325 MILL STREET, N.E. - VIENNA - VA - 22180 * Ph 703-938-8105 « FAX 703-938-6911

EDCO

Contact Your Favorite Dealer or EDCO for Additional Information

PS140II is 13.8V fixed , 14A max., 12A
conlt., and cig. plug. The same high quality
component used in all Daiwa supplies.




down until the new year. Much of what we
needed could not be found at any price, but
we managed to obtain six TS-440Ss, a few
antennas, and some hardware. Most of the
ham/MARS operators spent their own
money, some over $500, to help make up
shortages.

Two groups from Monteith, the Non-Com-
missioned Officers Wives and the Officers
Wives Clubs, granted an additional $1,500.
These funds were added to ILARA club dues
to purchase little things like microphones
(that don’t come with radios when you buy
them in Germany), coax cable, insulators,
antennas, baluns, a power supply, and other
important items like phone patches.

When this equipment was combined with
that sent by the ARRL, we were able to equip
both the Erlangen and Monteith stations as
well as four deployed stations to Saudi
Arabia.

Some of the hams in the division deployed
with their own personal radios as well. All of
us had planned to take our own rigs. Fortu-
nately, it was not necessary for a few of us.

The equipment was purchased just a few
days prior to our departure, and we had to
work out the distribution. We learned that
only licensed hams were to be granted
Saudi MARS licenses, and some of the
units originally slated to receive equip-
ment had no one with a license. Unit calls
were later issued allowing our battalions
without licensed hams to have their own

MARS call. We did the best we could given
the time and information available.

In addition to the two community stations,
equipment was divided up among: Chaplain
Ken Leinwand, 1AD DISCOM; Headquar-
ters Second Brigade, AEM3XC, SSG Mike
Warner (NX7T/DA1YH); 6-3 Air Defense
Artillery (ADA), AEM3XK, CW2 Denis
Puls (DA1PV); and Alpha Co 94th Field Ar-
tillery, AEM3XF, SPC Warren Fitzsimmons
(DAZ2FI). Later 1st of the 35th Armor Battal-
ion, Chaplain Richard Davis (KB2MAX) al-
so obtained his MARS call, AEM3XG, and
the IC-735 provided by the ARRL.

AT&T Mops Up

We had the equipment, and troops who
wanted desperately to talk to home. In an
adjacent sector we heard the 18th Airborne
Corps and others phone patching to their
loved ones in the States and to Germany. But
VII Corps was under restriction. In order to
operate we had to go where no troops could
find us. But we could and did send message
traffic.

For difficult cases commanders would
transport their soldiers out to us. Sometimes
phone tents were available, and you could
call Germany with an AT&T card, but if you
didn’t have one you were out of luck. If you
did have an AT&T card, your wallet was out
of luck. Originally, phone calls were costing
$27 for 10 minutes. I must ask you to bear in
mind that the AT&T equipment at the Saudi
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DURA-FLEX"
shock mgunts silence
spring-genérated RF noise.

DURA-FLEX

elastomer

significantly advances antenna shock
absorption technology.

Eliminates RF noise in duplex radio
systems from metal-to-metal contact in
conventional steel springs.

Drastically cuts whip vibration which can
damage or break antennas with steel
springs on high-vibration vehicles.

Solid brass adaptors molded into neoprene;
braid totally isolated through center cavity.

Field-proven against heat, cold, humidity
and abrasion extremes.

Models for roof, trunk or magnetic
mounting. 2 meter, 220 MHz or UHF.

-

i J the antenna specialists co.

216/349-8400, Telex: 4332133, Fax: 216/349-8407

helping the world communicate™*
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end was set up and maintained by soldiers,
not AT&T personnel.

Many soldiers will be dealing with their
phone bills for months to come. The Interna-
tional Red Cross helped some of these
soldiers with grants to help pay the bills.
Stll, many soldiers’ combat pay and their
family finances dissolved before their eyes.
Some soldiers experienced bills in the
order of several thousand dollars. MARS
provided a free service. When permitted, we
operated, and we were able to do so long
before the AT&T system could arrive and
long after they shut down. Often AT&T was
not there at all.

For whatever reason, in the 7th Corps in
general and 1st Armored Division in particu-
lar, MARS could not really operate until after
the war was over! The reason given was, of
course, fear of Sadam DFing us, while at the
same time Air Force Liaison (ALO) and 141
Signal operated HF/SSB and teletype (key
down for long periods) not only in the area of
our troops, but inside our perimeter.

MARSgram Problems

One of the worst and most demoralizing
logistical problems at Operation Desert
Storm was the mail. Before the war, no one
questioned the need to transport bulletins
over mail, but nothing changed after the war!
Normally MARS is a good alternative to the
mail for service members overseas. Since
MARS was an afterthought, the plan for de-
livery of MARSgrams to soldiers in the Gulf
was a disaster.

The plan was for all incoming MARS-
grams to be dumped in the “‘Military Postal
System, MPS’’ at Daharan. Many of the mes-
sages sent to soldiers were never received.
Those that made it through were often re-
ceived months after being sent. A number of
fixes were instituted to allow message dis-
semination down to unit level through the
MARS system if there was a MARS station
nearby. But no one really had an accurate list
of where the units were, not even the Red
Cross! Had there been a MARS station active
in each brigade-sized unit, this could have
been avoided. By the ime the system really
started to work, most of the soldiers and
families had lost faith in it.

MARS Success, Nonetheless

Still, our MARS operators both in the
Gulf and at home saved soldiers in the 7th
Corps alone some $250,000 in personal
and official communications costs. Had re-
strictions not been placed on us for operating,
and had a plan been in place and working
rather than thrown together, I am convinced
it could have been four or five times that
amount.

Stateside stations like AAR4CSS 1n Ocala,
Florida; AAR5NSF in Minnesota; and
AAR2USI at Ft. Monmouth, New Jersey,
supported us throughout our deployment.
They often operated 24 hours a day using
only volunteers from the amateur communi-
ty. We take our hats off to you! Why none of

Continued on page 59
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Early Reservatlon lnformatlon

« (Jeneral Chairman, Ross Brown, WASDQH

e Giant 3 day flea market » Exhibits
* Free bus service ¢ License exams
e Activities for the non-Ham

Flea Market Tickets

A maximum of 3 spaces per person (non-
transferable). Tickets (valid all 3 days) will be sold
IN ADVANCE ONLY. No spaces sold at gate. Vendors
MUST order registration ticket when ordering flea
market spaces.

Special Awards

Nominations are requested for “ Amateur of the
Year.” “Special Achievement” and “Technical Excel-
lence” awards. Refer to the Hamvention Program for
nomination form or contact Hamvention Awards
Chairman, Box 964, Dayton, OH 45401-0964.

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only, Send FCC form 610
(Aug. 1985 or later) - with requested elements shown
at top of form, copy of present license and check for
$5.40 (payable to ARRL/VEC) to: Exam Registration,
8830 Windbluff Point, Dayton, OH 45458-2855. No

FAXes or Express Mail pleasel

» Asst. General Chairman, Dave Grubb, KC8CF

1992 Deadlines
Award Nominations: March 1
License Exams: March 23

Appointments will be mailed by April 13
Advance Registration and Banquet:

USA - April 3 Canada - March 27
Flea Market Space:
Spaces will be allocated by the Hamvention committee
from all orders received prior to February 1. Express
Mail NOT necessary! Notification of space assignment
will be mailed by March 15, 1992.
Checks will not be deposited until after the selection
process is complete.

Information
(General Information: (513) 454-1456
FAX: (513) 890-5464 Attn: Hamvention
or, Box 964, Dayton, OH 45401-0964
Lodging Information: (513) 223-2612
(No Reservations By Phone)
Flea Market Information: (513) 767-1107

Lodging

Please write t0 Lodging, Dayton Hamvention, Chamber
Plaza, 5th & Main Streets, Dayton, OH 45402-2400 Or
refer to our 1991 Hamvention program for a listing of
hotel/motels located in the Dayton area.

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.

Advance Regbtraﬂon Form

Dmn Hamvention 1992
Reservation Deadline — USA-April 3, Camda-l"larch:’:-‘

Flea Market Reservation Deadline: February 1

mCluaecheckornmneyorderformuntlmmd _

.mdtypenrpﬂnzyuurnm andadtmmm'iy

*$14.00 at door

Admission @ #.-iﬂ;sa* $
(valid all 3 days)
Grand Banquet ﬁ$22m*' B, IR
Alt. Act. Luncheon B
.-  @$8.50 3.....___ |
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A Direct-Reading
Linear Inductance Meter

Check out your coils with a digital voltmeter.

he meter described here allows you to

use an inexpensive digital voltmeter
(DVM) to directly display inductance in mi-
crohenries. The basic principle of operation
is that the width of a pulsed voltage is directly
proportional to inductance. The DVM reads
the average (direct, or DC) value. Inductor
resistance degrades the linearity (stray capac-
ity has minimal effect), but the circuit con-
stants are such that if measurements are limit-
ed to about 250 mV (and 250 pH), the
linearity is excellent.

One integrated circuit chip is used for the
circuit. One 9-volt transistor radio battery
and a 5-volt regulator make up the power
supply. A line-powered supply could be
used. There are no special construction
problems.

The main component is a 14-pin integrated
circuit (IC) chip, 74HC132 (the 74HC132
and the RF choke coils are available from
Mouser Electronics, 2401 Highway 287
North, Mansfield TX 76063, phone (800)
346-6873). The IC consists of four two-
input NAND gates. The IC also has what are
called Schmitt inputs. The Schmitt circuits
trigger the NAND gates at precise voltage
levels.

The complete circuit for the inductance
meter 1 shown in Figure 1. NAND 1 gener-
ates the square wave. NAND 2 is an isolation
stage. NANDs 3 and 4 produce the desired
output pulsed voltage. One input of each
NAND is connected to +5 volts. The
NANDs operate as inverters. The pulse
width is equal to the time it takes the voltage
across the unknown inductor to fall from 5
volts to the lower triggering level (about 1.8
volts at room temperature).

Construction

The only construction caution is to try to
keep the internal leads to the inductance ter-
minals as short as possible. In my unit, the
combined length of the two leads to the termi-
nals 1s about four inches. I selected 5 uH as a
minimum reading. These leads do not cause
much unwanted inductance compared with
the minimum.
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Figure 1. Direct-reading inductance meter.

Calibration

Known-value inductors (5% tolerance) are
available from Mouser Electronics for about
$1 each.

To calibrate, connect a known-value in-
ductor that has a value close to 250 pH (220
HH inductors are available). If a 220 pH part
is used, adjust R1 for an output reading of
220 mV. No other adjustments are needed.
If you have other known-value inductors
less than full-scale, check the linearity. Don’t
forget that your inductors have, at best, a
5% tolerance. If you have measured the in-
ductance of an inductor using the inductor in
an oscillator circuit, the error in measure-
ment is related to the ratio of fixed external
capacitance to the inductor’s stray capaci-
tance. The value found by that method is the
APPARENT inductance. The value 1s higher
than the true self-inductance. The measuring
method used in our unit measures closer to
the true self-inductance. (Capacitive effects
are minimal.)

This unit will measure inductances from
5 UH to 250 pH. While readings greater than
250 mV are possible, the linearity becomes

poor.
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Figure 2. Voltage waveforms for the induc-
lance meter.
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Better Service - Lower Prlces

Call Us and Save on All Yaesu
Products...

YAESU
FT470

Compact Dual Band

2m/70cm FM
Transceiver
-Tough and Powerful — '
A |CiI'Gl.l'[[IY mrn,muHamDpnr:tnrltm mmmmm-tmnmﬁp
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oHi P S equipmen our overhead outstand-
High Performance Scanner ing service aﬁu:i selechmpn:gham grown and gmwnprl.;til today we are

«Built-in 10-Memory DTMF Autodialer  a major supplier for Ham operators.

*Remarkable Built-in CTCSS Features People do make a difference, and at Ross Distributing you are
assured of personal service, from the time Ross answers the phone

$ 4 5 0 0 0 through the sorting, packing and shipping, all is handied carefully with
; you the customer in mind, Give us a call today.
Under Call (208) 852-0830

All Orders
Promptly
Shipped

FOB Preston, Idaho
We Are Stacked With
All These Name Brands
*Kenwood *Alinco
*lcom *Cushcraft
+| *Yaesu *JSC
| "AEA *KLM
*Astron *Kantronics
*MFJ *Larsen
*Nye Viking *Mirage
*Telex Hy-Gain "Palomar Engineers
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*Bencher *Alliance
*Bird *Heath Kit
*Butternut *Diamond
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rpc | Ross Distributing Company
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FOR THE PROFESSIONAL AMMATELR

(shown) YWy

Base/Repeater Anfenna
GAIN: 46MHz8.5dB 5/8 Wove x 3
HEH'H 11.9¢8
IMPEDANCE: 50 Dhm
SWR: l'—a’*ﬂ”] 3: |
144-148 MHz
440-450 MH:
MAX POWER: 200 wotts
LENGTH: 1778
WEIGHT: 5lbs. 12 oo
MOUNTING MAST DIA.: 1'4-2%"
CONNECTOR: UHF {50-23%)
... CONSTRUCTION: Heavy Duty Fibergloss
- SCREW-TOGETHER ABS JOINTS

Cig Bsa = 19
yowoverx i
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Figure 4. Parts placement.

Theory of Operation

Figure 2 indicates the waveforms of the
voltages present. At the instant the input
square wave goes positive (5V), so does the
voltage across the inductor. The NAND trig-
ger level is about 3 volts, therefore the
NAND 3 output goes LOW (inverter action)
while NAND 4 output goes HIGH. When the
voltage across the inductor decays to the low-
er triggering level (1.8V), NAND 3 goes
HIGH and NAND 4 goes LOW. In other
words, an output pulse is formed. We will be
show that the pulse width is directly propor-
tional to inductance.

Examine Equation 1 and Equation 2 to see
the linearity, in spite of the fact that the induc-
tor voltage dies exponentially.

Assume no coil resistance. R = external re-
sistance
Equation 1: V, = 5eRTWlL = 1.8V

Tw is the time it takes the inductor to go from
5to 1.8 volts. Re-arrange Equation | and take
the natural log.
Equation 2: Tw = (LUR) LN (5/1.8)

L is in microhenries, R is in ohms, Ty, 1s In
microseconds, and LN is the natural log
1.022.

All the terms in Equation 2 are constants.
Therefore, the pulse width, Ty, is a linear
function of inductance.

The equation for the average (DC) voltage

of a rectangular pulse is: (Tp = time of
square wave)

Equation 3: Vayg = (Tw/Tp) = height of puise [SV]

Equation 4: fiMHz) = 1/T,
(T in microseconds)
Equation 5: Vavg =5 * Tudh

(T in microseconds, f in kHz, Vg in mV)

From Equation 5, if Ty is a linear function
of inductance then average voltage is also a
linear function. Experimentally (using a

scope), we found that
the effact of stray ca-
pacitance is greaﬂy re-
duced if the resistor,
R3, is about 250 ohms.
Values of R3 much
higher than 250 ohms
prevented the inductor
voltage from reaching
5 volts due to stray ca-
pacitance. As a result,
linearity suffered. I
used a 220 ohm for
R3. If R3 is much low-
er than 220 ohms, the
battery current is too
high and linearity be-
comes poorer due to
the longer time con-

Parts List
C1 0.001 uF, 16V or higher
Cc2 0.47 uF
C3 0.1 yF capacitor
C4 1.0 pF/35V tantalum or
electrolytic
R1 20k pot
R2 22k
R3 220 ohm VaW
R4 10k ohm Ve W
R5 22k ohm YW
u2 74HC132 integrated circuit
U1 7805 5-volt regulator
A blank PC board is available for $3 +
$1.50 shipping per order from FAR Cir-
cuits, 18N640 Field Court, Dundee IL
60118.

stant (L/R). The time constant must be short
enough so that the inductor voltage falls to
nearly zero every positive half cycle of the
square wave. I added an RC filter on the
output so that the frequency response of your
particular DVM won’t matter. (My DVM isa
Micronta 22-188 from Radio Shack.) The
DVM should have about 1 megohm input
impedance.

There are many possible variations in the
value of R3 and the frequency of the square
wave. However, due to the wide variation
in the stray capacitance and DC resistance
of inductors in the mH range, linearity is
seriously degraded. Consequently, no at-
tempt was made to include readings above
250 pH.

Readers will probably determine that the
same circuit, with only a few minor changes,
could be used to measure capacitance. True,
and I have already built one, but there are so
many capacitance meters out there that I de-
cided to drop that feature and reduce the
complexity by not adding more adjustment
pots and switches. ]

Contact Arthur C. Erdman W8VWX at 224
Chaucer Court, Worthington OH 43085.
Please enclose an SASE.
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The Miniature VHF/FM
Handheld Transceiver

A super-compact handheld about
half the size of a regular HT, the
tiny DJ-F1T is a powerful com-
munications station which fits
literally in the palm of your hand.

The Ni-Cd battery is an innova-
tive design, made to charge with
the AC desk top, drop-in charging
stand.

Standard on the unit are 40
memory channels, 3-stage power
settings, pager and code squelch
functions, several scan options,
and full size illuminated keypad for
easy operation and programming.

Ask to see ALINCO pro- | i
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become familiar with our
quality line and acces-
sories. We've always been
here, and now we're ready
fo go wherever you do.
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ALINCO ELECTRONICS INC.
438 Amapola Avenue, Unit 130
Torrance, CA 90501
Tel. (213) 618-8616 Fax (213) 618-8758

ELECTRON'CS lNC_ Two Year Limited Warranty.

Specifications and features are subject to change without
notice or obligation.
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Number 13 on your Feedback card

Use Those Surplus Meters

Find out what’s inside that meter, and how it can be used.

unk boxes all over the world hold panel

meters with all kinds of scales, most of
which provide no clues to the characteristics
of the internal movements. If the capabilities
of these meters could be determined easily,
many would be dusted off and placed in use-
ful service in power supplies and test gear.
This article will describe some simple and
easy methods that any ham can use to identify
the electrical parameters of most types of
panel meters, and show how to tailor them to
his or her exact requirements.

Meter Varieties

Disregarding the oddball meters which
were originally intended for use in military
equipment for exotic purposes, most com-
mon panel meters are of two basic types:
iron-vane and D"Arsonval. Typical of the
iron-vane movement are the small, black
metal-cased meters such as those manufac-
tured by Shurite and a few other companies.
The D’Arsonval movement is a moving coil
movement and is used in the more expensive,
and accurate, panel meters, as well as in

analog VOMSs and other types of electronic
equipment.

The iron-vane meter is neither very sensi-
tive nor very accurate, and in most cases its
function is clearly indicated by the scale on
the meter. This meter is often used on auto-
motive battery chargers and in AC line volt-
age measurement.

The d’ Arsonval—moving coil—movement
is usually found in meters which at least look
expensive, in black or white or clear plastic
cases. Occasionally the case may be metal,
usually painted black, and a few may be her-
metically sealed. Almost every such meter
can be identified and placed in service to
measure either voltage or current or both
(with switching) of practically any value.

Some surplus panel meters, especially
those made originally for WWII and more
recent military equipment, and many more
removed from commercial gear and manu-
factured under such well-known names as
Simpson, Westinghouse, Marion, etc., con-
tain essential information on their faces. For
now, ignore the main scale and look at the
very small type at the bottom of the meter
face, usually on one or both sides of the
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movement, visible through a cutout in the
center. Either the DC resistance, the full-
scale DC current, or both may be printed
there.

The many small square and edgewise panel
meters in plastic cases now available from
mail order parts dealers for about $2 are
usually 100 gA, 200 gA, 500 gA, or I mA
movements. However, be aware that these
ratings are nominal, not exact, and these in-
expensive meters may not have a linear re-
sponse, regardless of any scale printed on
them. These meters are available in left- or
right-handed zero and center zero. They were
made originally as tuning meters in commer-
cial AM/FM and stereo equipment for home
use, and as power and S-meter service In

citizen band transceivers.
UNKNOWN
METER
* f'{'\' *
Nt | omm
L 1.5vDe
FTEATTEHT
OFF 50401
4 [}
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Figure 1. Test setup for measuring full-scale
current.

f<

1oV 500048

) —
13.8vDC +
INPUT

SmA METER
S <

Figure 2. Suppressed zero, expanded-scale
voltmeter.

Even if the DC resistance and/or full-scale
current is printed on the meter face, there
may be internal shunts or multiplier resistors.
Therefore, | recommend that the actual full-
scale current be measured before doing any-
thing else. This is covered later in this article,
as 1s the easy way to measure the meter’'s DC
resistance.

Meter Disassembly

CAUTION: If you have to make any inter-
nal modifications, the meter must be partially
disassembled. Use extreme care and the

proper tools in taking the meter apart. Equiv-
alent care must also be used in reassembly.
Be very careful not to lose any tiny screws!
Replacements may be impossible to locate.

Surplus military and commercial meters in
black metal or plastic cases are usually held
together by three small flathead screws
around the circumference of the rear portion
of the meter case, near the rear panel. Surplus
commercial meters in white or clear plastic
cases are usually held together with strips of
cellophane tape, but a few may be cemented
together with plastic adhesive. Hermetically
sealed meters, easily identified by the glass-
to-metal seals around the rear terminal studs,
cannot be disassembled without destroying
them. However, these meters are very accu-
rate, and the printed scale(s) are indicative of
their intended use. Use them as-is, or sell
them at the next hamfest.

If the meter is held together with screws,
use a jeweler’s screwdriver of the proper size
to remove them, being careful not to distort
or burr the screw slots. Put the screws in a
safe place so they will not be lost. With one
hand, grasp the terminal posts on the rear of
the meter and, holding the case firmly in the
other hand, gently pull the meter movement
from the case.

If the meter is in a plastic case held together
with strips of tape, carefully strip the tape off
and discard it.

If the meter case has been glued together it
may be possible to break the seal by carefully
cutting through the joints with a sharp knife.
This may or may not work, and cutting or
prying with a knife may cause the plastic case
to crack or break, rendering the meter unus-
able. However, if you have to disassemble
this type of meter, it must have been unusable
as-1s and thus would not be a great loss.
Attempting to take this type of meter apart is
not recommended, except as a last resort.

Modifying the Meter

The only internal modification that I
suggest for panel meters is the elimination of
shunts and series resistances so that the basic
meter movement is available at the external
terminals.

Shunts will be connected between the posi-
tive and negative terminals. Usually they



look like a coil of wire, a resistor, or, in some
cases, a piece of printed circuit board. This
latter shunt is generally found in very large
DC ammeters.

Multiplier resistors may resemble ordinary
resistors or small coils of wire. These nor-
mally will be connected from the positive
meter terminal to an insulated tie-point near
the meter coil at the base of the needle. The
simplest way to eliminate the effect of the
multiplier resistor is to shunt it with a fine
wire (AWG 30 or finer), very carefully sol-
dering this shorting wire to both ends of the
multiplier resistor. If there is room to clip the
resistor out, it can be replaced with a short
piece of fine wire. Note: In some meters it
may be necessary to remove either the meter
face or the rear panel to gain access to internal
components.

If the meter face must be removed, use a
small jeweler’s screwdriver of the proper size
to extract the two tiny screws holding the
meter face to the internal structure. Save
these screws, and any small meter needle
stops which were attached under the screw
heads. Then carefully, without bending the
needle, slide the meter face towards the top of
the meter and off.

When a new or modified scale 1s to be
placed on the meter to replace the original
scale, removing the face first will make this
modification easier.

To remove the rear panel of the meter,
carefully remove the nuts from both terminal
studs passing through the rear of the meter.
Save these nuts and any washers or solder
lugs that come off with them. Very carefully
remove the rear panel from the terminal
studs. Note: If you anticipate using shunts or
multipliers with the meter, I suggest that you
use them externally, nor placed inside the
meter case. Used externally, meter shunts
and multipliers can be trimmed or changed at
any time if you want to use the meter for a
different function.

Meter Reassembly

If the meter face or rear panel has been
removed, replace them in the reverse order to
that used in removing them. Use the same
hardware and tools, and be extremely caretul
not to bend or break anything. If needle stops
were found under the face mounting screws,
be sure to replace them in the same positions
they had previously occupied.

Meters held together with screws must
have the movement 1nserted into the case so
the screw holes match perfectly and the meter
face is positioned properly when viewed from
the front through the protective glass. Cau-
tion: Make certain that the slot on the front of
the movement slides accurately over the stud
on the zero adjust, if the meter is equipped
with one.

Before fastening the screws holding the
meter together, hold the meter in one hand
while adjusting the position of the zero adjust
screw on the front of the meter. It must be
possible to move the needle both above and
below scale zero with less than 180 degrees
movement of the zero adjust screw.

If the needle cannot be moved as just de-

MOTOROLA RADIUS l

e For the discriminating amateur involved in
commercial communications as well. Meet
significantly tighter commercial specs!

* Up to 40% discount.

¢ 3 year warranty by Motorola, an added year

2 provided by Procomm.

—dlsscc; * Mobiles/handhelds and accessories to meet

8 your amateur/commercial needs
simultaneously.

Motorola Catalog $10—
i refundable with purchase.

T T ™S [ gel [ PROCOMM
HENEEE = { o "o [TH TN 1948 Coventry Ct.
R R e ke B B 1 cand Oaks, CA 91362

Phone: 805-497-2397

RF EXCITED
LASERS

Use your ham experience
to enter a new and exciting field!

Experiment with eight or more watts of laser power to cut, weld,
engrave and solder a wide variety of materials including, plastics,
wood and anodized aluminum. Communicate or image in the far
infrared.

With Synrad’s 8 to 10 Watt output laser tubes, available for ohly
$700, we make it easy for you to start your own laser business.

These CO, laser tubes, energized by 100 Watts of 45 MHz RF are
the same type of lasers used by industrial plants and the military.
Synrad will supply the circuit diagrams and instructions to build the
simple oscillator required or you can purchase all the parts from us
you need to build the laser.

With thousands of Synrad lasers currently being used for marking,
soldering, engraving, machining, and laser surgery, we manufacture
more CO, lasers than any other company in the world. We've got
lasers with powers up to 240 Watts.

Isn’t it about time you used your ham know-how to start your own
state-of-the-art business? Call or send for details.

STOCK ITEM \i’%\mn @JAGCEPTED CALL FOR MORE DETAILS

(206) 483-6100
FAX (206) 485-4882

SYNRAD e

11816 North Creek Pkwy. N., Suite 103, Bothell, WA 98011-8205
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NOW YOU cCAN

OPERATE
the

LOW BANDS

with the

VOYAGER DX-IV

The first antenna
designed primarily for

160m, 80m, 40m and 20m!

Ilﬂc' \-IGYAG ER DK'["J
utilizes the same GAP technology
tound in the Challenger DX-VI. The

same technology that eliminates:

e TUNING e TRAPS
¢ BALUNS e EARTH LOSS
¢ GROUND PLANES
e TUNERS e COILS
e RESISTORS

while dramatically improving
PERFORMANCE with an elevated
GAP feed

The VOYAGER DX-IVis 45" tall

with an 80” capacity hat at the top

The VOYAGER DX-IV comes
with a hinged base and 2 sets of quy
clamps for mounting. Three 57’
insulated wires are required to
establish a counterpoise at the base
of the antenna

The VOYAGER DX-IV has 90
KHz of bandwidth at less than 2:1
on 160m TOTAL bandwith under
2:1 from 3.5MH:z - 4 OMHZ
Halfwave performance across the
band on 40m. Complete coverage
of the 20m band as well.

TO ORDER CALL:
(407) 778-3728

LOW BAND PERFORMANCE
FORA LOW $389.00.°

GAP

ANTENNA PRODUCTS INC.
6010 Bidg. B, N. Old Dixie Hwy.
Vero Beach, FL 32967

£=J coo fuun]

Florida Add 7% sales tax * Plus Shipping
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scribed, remove the movement from the case.
Look into the case from the rear and rotate the
zero adjust screw to position its stud at the
bottom of the case and on the vertical center
line. Then, carefully align the slotted exten-
sion on the bottom front of the movement into
a vertical position so it will slip properly over
the zero adjust stud when the meter is again
put together.

Slide the movement back into the case,
making sure that the screw holes on top of
both components match up when the move-
ment is fully seated into the case without
rotating either component in a way that will
affect matching the screw holes.

Check proper seating by again rotating the
zero adjust screw so the needle can be moved
both above and below the scale zero. Then
replace the three screws holding it together
and set the needle to scale zero.

Commercial plastic-cased meters seldom
have zero adjust capability, and thus are sim-
pler to reassemble. Replace the face if it has
been removed, and the rear section, as de-
scribed above. Finally, use cellophane tape to
hold the meter case together.

Many small, square plastic meters don’t
come with a means of mounting them to a
panel. There is sufficient space near the low-
er corners of these meters to drill small holes
from the front panel through the rear of the
case to clear 4-40 machine screws. Caution:
Drilling these holes will leave plastic shav-
ings and chips inside the case. These must be
removed to prevent them from lodging in the
movement or under the needle and preventing
the meter from operating properly. Use great
care when removing these chips and shavings
so the moving coil and needle are not bent or
broken.

Table 1. Copper Wire Table
AWG Ohms Per Inch
14 0.0002
16 0.0003
18 0.0005
20 0.0008
22 0.0013
24 0.0021

Table 2. Fractions of One Inch

Decimal Linear
0.0625 116
0.1250 1/8
0.1875 3/16
0.2500 1/4
0.3125 516
0.3750 3/8
0.4375 716
0.5000 112
0.5625 9/16
0.6250 2/8
0.6875 1116
0.7500 3/4
0.8125 13/16
0.8750 7/8
0.9375 1516

Determining Meter Resistance

Although the methods for measuring the
DC resistance of meter movements described
in the ARRL Handbook and other publications
are guite accurate, they are rather complex.
The advent of the digital multimeter (DMM)
has made such involved methods obsolete.
With the DMM on the ohms scale, meter
resistance can be safely and accurately mea-
sured directly, as simply as measuring an
ordinary resistor.

Fortunately, the voltage and current avail-
able at the test prods of a DMM set to mea-
sure resistance are too low to damage even a
50 pA meter. While most DMMs will pin the
needle on a 50 HA movement, the meter will
not be damaged. Usually, a 100 4A meter
will indicate about three-quarter scale when 1t
is being measured with a DMM. Caution:
Use only a DMM to measure meter resistance
directly. An analog VOM measuring ohms
can provide enough current to destroy a valu-
able meter.

The range of resistances to be expected will
probably be between about 50 and 5,000
ohms. Higher resistances are usually, but
not always, found in more sensitive meters.
Resistances outside this range suggest in-
ternal components such as shunts (very low
resistance) or multiplier resistors (high re-
sistance). In these instances, first check the
primary scale printed on the meter face. It
may indicate the range of current or volt-
age for which you have an immediate or
future use. If this 1s true, no further action
1S necessary.

Determining Full-Scale Current

If full-scale current in microamperes or
milliamperes is not printed along the lower
edge of the meter face, you will have to mea-
sure this. Because of the very fine wire used
in the moving coil of d’ Arsonval meters, ba-
sic movement current is limited to about 25
mA, although most surplus meters are usual-
ly 1, 5, or 10 mA. This makes these meters
more valuable for use as DC voltmeters and
ammeters, as well as in ham-oriented equip-
ment of all kinds. |

Refer to Figure 1, which illustrates the test
setup for measuring the full-scale current of
unknown meter movements. Although a
DMM is preferred because of its accuracy, an
analog VOM can be used for this measure-
ment. Set the meter to indicate DC current,
and the 50k ohm potentiometer to maximum
resistance. Apply voltage—I suggest using a
flashlight battery—and slowly decrease the
resistance of the pot until the needle on the
unknown meter is at full scale. Read the cur-
rent on the DMM or VOM. This value is the
full scale current required by the unknown
meter. Note: Both the DC resistance and full-
scale current should be marked on a label
attached to the meter. This information will
be needed when calculating shunts or multi-
pliers.

Calculating Voltage Drop Years ago it
was almost always safe to assume that any
basic meter movement of the d’ Arsonval type
was a ‘*50 millivolt movement.'” No longer.



To discover the amount of DC voltage re-
quired to produce a full-scale indication on
the meter, you'll have to make a very simple
Ohm'’s law calculation. The full-scale current
and DC resistance have already been mea-
sured so you can determine the voltage drop
by the formula: E = IR, where E = volts
across the meter; I = full-scale current in
amperes; and R = DC resistance in ohms.
This value should be marked on each meter.
It will be required in making shunts to allow
greater current to be measured.

Voltage Multiplier Resistance

A DC current meter in series with a resistor
becomes a voltmeter and the scale is calibrat-
ed in volts. It 1s necessary to know the full-
scale current of the meter in order to choose
the proper series resistance. Because the
voltage drop across the basic meter move-
ment is only a few millivolts, it can be ig-
nored and the value of the multiplier resistor
determined from the full-scale current re-
quired by the meter and the maximum voltage
required to be measured. Again, a simple
Ohm’s law calculation will tell you what you
need to know: R = E/I, where R = multiplier
resistor in ohms; E = maximum voltage to be
measured in volts; and [ = full-scale current
of the meter in amperes.

A special application is a suppressed zero,
expanded scale voltmeter. This allows
spreading a narrow voltage range over the
entire meter scale, a voltage range which is
referenced to a point above ground. For
instance, you might want to monitor the
+13.8 VDC from a regulated power supply
which powers a modern transceiver. If an
ordinary voltmeter, which measured from
zero to, perhaps, +15 VDC were used, any
voltage variation around the +13.8 volt
point would hardly be visible on the nor-
mal panel meter. An expanded scale volt-
meter, which would measure only the 5
volt spread between 10 and 15 volts, would
enable even small variations of the +13.8
VDC to be seen.

The properties of zener diodes, available
from a few to a few hundred volts, form the
magic ingredient which allows such a narrow
voltage range to be easily monitored. The
zener diode establishes the voltage equivalent
to scale zero on a low voltage meter, and the
meter will not indicate a voltage lower than
the conducting point of the zener diode cho-
sen in each application.

Figure 2 illustrates a typical suppressed
zero, expanded scale voltmeter which moni-
tors only the range between +10 and +15
VDC. The values given are for a 5 mA meter
and uses a 10 volt zener diode to establish the
voltage at which the meter (which, with its
multiplier resistance, becomes a 5 volt meter)
starts to conduct. This example illustrates the
simplicity of the application and you can ad-
just for just about any voltage monitoring
application that most hams might need. Cau-
tion: Be sure to consider both the current-car-
rying capacity and power dissipation maxi-
mum of the zener diode used in any
application where this type of voltmeter is to
be used. If the zener diode should develop a

short, it 1s likely that the meter movement
would be damaged and the needle “‘wrapped
around the pin."”’

Current Shunts

A DC current meter shunted by a small
resistance becomes an ammeter capable of
indicating greater current than the basic
meter movement. The new scale is cali-
brated in amperes or milliamperes, depend-
ing on the application. A shunt to allow the
meter to measure higher current is very sim-
ple both to calculate and to make from com-
mon copper wire. The voltage drop across the
meter, the maximum current to be measured,
and good old Ohm’s law again are all that are
required to calculate shunt resistance: R =
E/I, where R = reputed shunt resistance
in ohms; E = voltage drop across the meter,
in volts; and I = maximum current measured
in amperes.

Table 1 gives the value of ohms per inch of
copper wire sizes from AWG 14 through
AWG 24. These values have been rounded
off to four decimal places. These values are
very small so I suggest using a calculator to
determine the length of wire in the shunt.

To determine the length of copper wire
needed for the shunt, choose a wire gauge
that seems reasonable for the maximum cur-
rent to be measured. As a guide, remember
that AWG 22 is suitable for 5 or 6 amperes,
and AWG 16 is sufficient for 20 or 25 am-
peres. Smaller wires (higher AWG numbers)
may be used for lower current values, and
vice versa. Larger wire sizes make shunts
self-supporting. Smaller wire sizes for shunts
should be wound on forms such as 1 watt
resistors.

Calculate the shunt as follows: L = RS/
RW, where L = length of wire in inches and
decimal fractions; RS = required shunt resis-
tance in ohms; and RW = resistance of one
inch of chosen gauge wire (from Table 1).
The required length of shunt wire will seldom
be in an exact number of inches. Use Table 2
to convert decimals to fractional equivalents.

As an example, assume that the meter
movement has a voltage drop of 50 mV at full
scale and that 20 amperes is the maximum
current to be measured, the current equiva-
lent to full-scale on the meter. In this case,
AWG 16 wire will be used to make the shunt,
Therefore: L = 0.0025/0.0003, so L =
8.3333 inches (8-1/3 inches).

Referring to Table 2, 0.3333 inches is clos-
er to 5/16 than 3/8, so this is added to the
eight inches, giving a total length of wire of
8-5/16 inch for the 20 ampere shunt.

Now all those meters gathering dust in
junk boxes can be easily revived and given a
purpose in life. Don’t let them hide in dark
corners. Clean them up, check them out,
and put them to work in the ham shack. And,
be sure to bypass the terminals of each me-
ter with a 0.01 YF disk capacitor to prevent
stray RF from causing erroneous meter indi-
cations. &

Contact J. Frank Brumbaugh KB4ZGC at
1812 Marilyn Ave., Bradenton FL 34207-
4743. Please include an SASE.
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CHALLENGER DX-VI

A unique multiband
vertical that utilizes
GAP technology.

The Challenger DX-VI
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over 130KHz on 80m
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Media Mentors, Inc.
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Staten Island NY 10313-0006

Moonbase America

At the Dayton Hamvention, | was
privileged to have then-10th-grader
Lenny Mack KBBKTC speak at my
Youth Forum about his participation in
the famous Moonbase America pro-
ject. Lenny was the command con-
troller in charge of the entire project
from his school. He spoke enthusiasti-
cally to the youngsters and adult hams
in attendance at the forum.

In recognition of 1992 as the Iinterna-
tional Year of Space, Moonbase Amer-
ica provided students across the coun-
try with an opportunity to participate in
a national educational project. Differ-
ent schools had varied levels of in-
volvement, but all the schools that par-
ticipated benefited from the unique
perspective on learning.

need. The project was networked
throughout the United States. Eigh-
teen schools were chosen as major
participants, dedicated to one critical
area of the program: hydroponics, fish
hatchery technology, robotics, space
science experiments, and space sci-
ence medicine.

These satellite schools reported di-
rectly to Moonbase America with their
experimental results and solutions to
planned and unplanned problems. The
scope of participation was unlimited
because all other interested schools
foliowed a general coinciding curricu-
lum and were offered the opportunity to
participate in national PBS satellite
broadcasts aired during the occupancy
of the Moonbase.

The national curriculum was devel-
oped through the support of nationally
recognized high school and college
instructors. This project gave students
experiences which are not available
in the normal classroom setting—in-

Photo A. Aerial shot above Moonbase America.

In April 1991, B4 students from the
Copley-Fairlawn Middie and High
School participated in a week-iong
simulation of a moon base. During this
time, 17 Copley-Fairlawn students
manned the Command Center outside
of the structure. The students lived
in a self-enclosed city consisting of
nine geodesic domes and conducted
all aspects of survival on the moon.
Students from 15 local schools assist-
ed. The project incorporated many
fields of study: science, computers,
electronics, math, English, history,
government, restaurant management,
business, physical education, commu-
nication, technology, music, library sci-
ences, and foreign languages.

Moonbase America was developed
lo encourage students to actively par-
ticipate in their own education. Stu-
dents were asked to project them-
selves into the future to discover the
technology and environment they

teracting with their peers in other
states, discovering the importance of
sharing ideas, designing their own
courses of action, and working closely
with professionals from the business
community.

Through the assistance of NASA,
corporate sponsors, civic organization,
and national student and teacher par-
licipants, Moonbase accomplished its
goal: students permanently interested
in becoming involved in the sciences,
space, and learning. Lenny was kind
enough to forward the following write-
up 1o me. For further information,
Lenny can be contacted at 3400
Ledgewicke Circle Fairlawn OH 44333,
or KBBKTC @ WBSBII . OH.USA.NA.

KB8KTC: Ham Radio Highlighted

“Houston, Tranquillity Base here,
the Eagle has landed."” These were the
first words transmitted from the moon
by Neil Armstrong on July 20, 1969.
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Billions of people back on earth
watched the ghostly images of Arm-
strong take the first steps on the dusty
lunar surface. Yel, by the end of 1972,
the Apollo program had been terminat-
ed and no one has set foot on the moon
again—until last April when B4 stu-
dents from Copley, Ohio, spent one
week on the lunar surface in a Moon-
base. Well, not really, but we came just
about as close as you can and still stay
on our own planet.

The simulation Moonbase America
enabled 84 students to live in a moon
city for seven days. The city, consisting

tained the Novice license for use dur-
ing the simulation. Some students opt-
ed to upgrade to Technician for further

Once the simulation began, amateur
radio played a major role in its success.
Some events involving amateur radio
could have been lifesaving if we had
really been on the moon.

Located inside the 50-foot dome
were: a communications console con-
sisting of a full HF station for special
event operation; two dual-band 144/
440 MHz base station radios for com-
munication to ground crews; one 220
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ft) on top of the main dome of

Moonbase. To the right is a 3-element triband HF beam on a 40-foot tower.

of a geodesic structure of nine domes,
included everything needed for sur-
vival: a fish hatchery, food preparation,
government, communications, and
waste management, with specialists
in all areas. Each student spent an en-
tire year in a space science class, a
state accredited science course, and
many after school and weekend hours
training for their positions for the simu-
lation.

Qur training in ham radio began ear-
ly in the school year. Members of the
Cuyahoga Falls Amateur Radio Club
donated several hours of their time dur-
ing the day to come in and teach the 84
students the fundamentals of ham ra-
dio and prepare them for the Novice
code and theory tests. Sixty of the 84
students passed their tests and ob-

3
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MHz base station radio for internal
communications, one 1.2 GHz base
station radio for communications to the
ground; an ATV transceiver for video
link to ground; a VHF packet station; a
complete satellite tracking system, in-
cluding a 386 computer running satel-
lite tracking software; a satellite 144/
440 MHz all-mode transceiver; and 10
220 MHz hand-held radios located
throughout the base for internal com-
munications.

Al the command center on the
ground, there was a similarly equipped
station. Also, for external moonwalks,
there was an ATV transmitter located
on the Moonrover for live video. This
entire system enabled us to keep in
contact with the command center back
on ground (located in the high school

Photo C. Lenny Mack KBEKTC, sitting at the communications console, is operal-
ing the special event station.




auditorium), throughout the domes,
and with moonwalkers during their
walks.

Some might ask, “Why amateur ra-
dio in a moonbase?’’ Amateur radio, as
most hams know, is a reliable source of
wireless communications for video,
voice, computer, and other modes.
One evening during the simulation, the
electricity failed, and all other means of
communications with it. But our 220
MHz battery powered handhelds pro-
vided a link to the ground.

Each day two students exited Moan-
base for the daily moonwalks with
hand-held radios and VOX headsets
for communications to each other, the
ground crew, and people inside Moon-
base. In everyday activities, we used
ham radio for internal communication
between pods. Specialists in each area
used the radios to keep in contact with
other people throughout the base. We
also used it as entertainment, talking
third party to friends and relatives back
on the ground.

Moonbase was a milestone in edu-

cation here in the United States. It
not only taught the students at Copley
High many things on topics such as
government, space, environment,
computers, living together in a closed
area with 83 other people for a week,
and many other things too lengthy to
list, but it also taught teachers and stu-
dents abroad that education can be
fun, hands-on, and rewarding for the
student and teacher.

| would like to extend a special
thanks to ICOM of America for the
donations of equipment used during
the simulation, the Cuyahoga Falls
Amateur Radio Club for technical
support before and during the project,
with special thanks to Mike Young
WBBCXO and Rich Burgan WCB8J,
without whom none of this would have

been possible.

Please send write-ups on interesting
classes, recruiting ideas, youth club
activities, or individual children’s expe-
riences, along with photos, to Carole
Perry at the above address.

JDAY'S THE DA

Stop Smoking.

&
0 American Heart Association

MULTIPLE REPEATER - LINK - REMOTE BASE
CONTROLLER

Finally a controlier that has solved control and audio interconnect problems between
muitiple radios. Your radio system can grow to multiple sites and stretch for hundreds
of miles - and yet any radio can be fully controlled from any designated input.

Port 1 Port 2 Fort 3 Port 4 Port 5 Port 6 Port 7
Duplex Duplex Duplex Hemote Remaot Remot
e I.;.Iﬂh 1 \_I.%lﬂl 2 Link 3 Buse 1 Base ; Hase ;
Il I T S )
+ 12w RBC-700 Repeater Controller
God (boced TXY shusn)
1 1 T1 [
Autopatch Voice Tebemetry ASCTI Interiace Froet Pancl
p—, S oot TR DTMF Pad

The RBC-700 Repeater Controller is designed to support Repeater systems that require
multiple radios connected together at a site. The RBC-700 utilizes a true 7 x 7 audio matrix
switch which allows several conversations between ports at the same time. In the illustration
above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3
Remote Bases. Using simple commands, a user could tie the Repeater and a Remote Base to
one Link, while the other Links are commumcating through your site, holding separate
conversations, Or, connect all of the poris together - like a big party line !!

Several models are available and are software configurable to support up to 3 Repeaters, 5
Duplexed Links, and 4 Remote Bases. A group or club can start with the basics and expand their
controller anytime by simply adding boards and software. Free software upgrades for one year
after delivery, Finally, a real controller for the Linked system operator |

Easy servicing
Interprated Autopatch

Multiple Independent Repeater control
Up to 5 Duplexed Links

Up to 4 different Remotes Expand at any time
Recorded Natural Speech Telemetry Programmable Scheduler
Programmable Macros +10v to + 14v Supply
Connect / Disconnect multiple Ports Standard 525 Rack Mount
Internal Receiver Squelch processing Card-Cage design

Palomar Telecom, Inc.
300 Enterprise SL Suite E o Escondido, Ca. 92025 ¢ (619) 746-7998 » Fax (619) 746-1610

CIRCLE 264 ON READER SERVICE CARD

CRE

CLP51 30-1\““

50-1300MHz
This high gain, wide-band
VHF/UHF antenna is excellent for

DXing, amateur radio, FM broadcast,
scanners, VHF/UHF television, government, cellular
and business band use. The forward gain is 10-12dB,
front to back ratio 15dB, 23 elements, transmit power o 500

walts. Boom length 5.8 ft., VSWR 2.0:1 orless, max. Longest element
9.8 ft., weight 11 1bs., wind survival 90 m.p.h. also available. CL.P5130-
2: 105-1300MHz, 19 element boom, 4.6 fi., element 4.6 fi.

-
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CREATIVE DESIGN CO.

CREATE is serious about long term reliability, The CREATE Family of Rotators, Roof
Top Towers and High Gain Antennas were designed with the serious DX'er in mind.

* Preset (on 3 models)

« Worm drive brake gearing
* Auto. mast clamp guides
* Reverse Delay Control (RDC)

= Water tight connector

» Circle overlay available for
U.S.A. (west - central - cast)

* Long term reliability

i

<

High grade aluminum Roof Towers =

for your antenna requirements. Guy- =

ing is recommended to insure safety. -

=

Max. Wind Max. Vert ELECTRONIC DISTRIBUTORS CO.

Model Height Base Width Load FF Load be. Weight EDCO 325 MILL STREET -~ VIENNA » VA 22180 s
CR1S 5100 iz 21@90mph 440 18 v Ph 703-838-8105 ‘:d
CR30 910" 3% 27@90mph 1,322 33 FAX 703-938-6911 =

CR4S 149" 3¢ 23@90mph 881 57 Contact your favorite Dealer or EDCO for additional information.
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Homing IN

Joe Moell, P.E., KBOV
P.O. Box 2508
Fullerton CA 92633

Up, Up, and Away

For the past three years, | have en-
couraged you 1o send me news of your
local radio direction finding (RDF) com-
petitions (often called foxhunts or T-
hunts). Some have, but most of you are
apparently too busy hunting and build-
ing to write. Luckily, I've had the
chance to visit some of you and take
photos. This month, ““Homing In"' goes
T-hunting in New Mexico.

Albuquerque is probably best known
for its annual Balloon Fiesta. It's hard
to describe adeguately: hundreds of
hot air balloons in the air, all shapes
and sizes, all immensely colorful.
Where they will land is quite unpre-
dictable, so each balloon’s pilot needs
lo communicate with its chase crew.

Balloonists and crews use every
possible radio service, from business
band and cell-phone (legal) to marine
band (illegal) and ham radio (illegal
when unlicensed or commercial). The
Fiesta is a scanner owner’s dream and
an FCC field engineer’'s nightmare.
April and | didn't see the feds there, but
there were plenty of rumors.

The morning balloon ascension was
just a prelude to the afternoon’s fun—
an Albuquerque-style T-hunt. There is
a hunt almost every Sunday afternoon
on 146.565 MHz, starting from the Uni-
versity of New Mexico campus. Typical
boundaries are determined by the Al-
buquergue AAA city map. To win the
hunt, you must have the lowest
elapsed mileage. Occasionally, time
determines the winner instead.

Photo A. Bob Lindsey KF5

meter hunting.

W had little hesitation
about taking a big punch to the roof of the family car,
He uses a commercially available quad for his 2

Radio Direction Finding

High-Tech RDF in 5-Land

Competitive hunting is new to most
Albuquerque hams, so they aren't sel
in their ways. They are eager 1o try out
various RDF methods, and they don't
fear failure. Some have already put a
big hole in the car roof for a 2 meter
quad (Photo A), or arranged another
semi-permanent mounting method for
a rotating gain antenna (Photo B).

Most use some sort of compass rose
at the bottom of the mast to indicate
direction. Jerry Boyd WBBWFK has
gone a step further. He mounted a pre-
cision linear 360-degree potentiometer
to the bottom of his mast (Photo C), and
connected it to a meter readout atop the
dash. Now he can see which way the
beam is pointing without looking down.

There are endless possibilities for
enhancements to this scheme. The di-
rection indicator could be directly tied
into a laptop computer for real-time tri-
angulation. (Substituting a sine-cosine
pot would probably simplify the soft-
ware design.)

Correction for vehicle heading to
give true (relative to north) bearings
could be done by adding the output of a
vehicle-mounted flux-gate compass.
Who will be the first to do all this, and
put the readout into a “"heads-up™ dis-
play? I'm waiting for your photos.

The terrain within the Albuquerque
hunt area is fairly level, although there
are mountains outside the boundaries
that can provide some interesting sig-
nal reflections. To add an extra chal-
lenge, most hiders put their fox trans-
mitters well away from driveable
surfaces, forcing hunters to get out of
their vehicles and scout around as they
close in.
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Photo B. Joe Riggs WA@TWG mounted a beam and
mast to the driver’s side of his pickup. Left-side over-
hang restrictions in your state’s vehicle code may
limit your antenna size using this method.

Fox hunters do this electronic on-
foot “sniffing’ with a variety of tech-
nigues, ranging from “‘body fades"
with hand-held radios, to field-strength
meters on their beams, to special hom-
ing RDF units (Photo D). The WSDUU
design, which uses time-difference-of-
arrival (TDOA) technology, has been
well received in Albuquerque.
(W3DUU's RDF unit is described in 73
Amateur Radio Today, July 1990,
page 9. More information on commer-
cial and home-brew TDOA sniffers can
be found in “Homing In"' for Septem-
ber 1989 and November 1989, and in
Transmitter Hunting—Radio Direction
Finding Simpilified, a 323-page book by
K@OV and WBEUZZ, published by Tab
Books, and available from Uncle
Wayne's Bookstore.)

These hunters have come a long
way in a short time, and are still think-
ing big. At the post-hunt barbecue, a
(nameless for now) hunter took me
aside to covertly show off a new
“‘secret weapon'' antenna system he
was working on. It was temporarily hid-
den in the back of his vehicle. | hope he
has revealed it and given it a couple of
battle tests by now.

Albuquergue T-hunts have garnered
some nice publicity. They were fea-
tured on a local TV news report recent-
ly. My thanks to the T-hunters of Albu-
guerque for a greatl hunt experience.
The barbecue, hosted by Kevin
N6QAB and Susan Kelly, was equally
fun.

Support Your Local Sheriff

Evening Shade is not just the cre-
ation of a whimsical TV writer. The
name comes from a reallife town of
450 souls in northeast Arkansas, at the
eastern end of the Ozark Mountains.
(Actually, there are two Evening
Shades in the state, but that's another
story.) The hams of Evening Shade
and vicinity aren’t regular T-hunters
(yet), but they knew enough about RDF

Photo C. Mount a precision 360-de-
gree or sine-cosine potentiomeler to
the bottom of your antenna mast, and
you can have remote indication of your
mobile beam heading. Jerry Boyd
WBBWFK installed his mast to the driv-
er-side door.

lo perform a valuable public service
last September.

Monty Haley WJ5W, who broke the
story, lives in Evening Shade. It all
started when a strong unmodulated
carrier appeared on the sheriff's 150
MHz repeater in nearby Walnut Ridge,
jamming all other signals. Walnut
Ridge, the county seal for Lawrence
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Photo D. Most Albuquerque T-hunts require an on-
foot “'sniff’’ at the end. WB8WFK says his WODUU-
design homer works great.



County, is about 35 miles east of
Evening Shade.

The QRM started early Thursday
morning. Communication was quite
difficult for the sheriff without the re-
peater. ""They were forced to use one
of the simplex frequencies that the
city of Walnut Ridge had for police
use and was programmed into all
the county cars,”” said WJ5S5W. "It
worked, but there were a lol of dead
smm+li

Authorities believed the interference
was malicious, and suspected a local
ham. ""He wants to become a police
officer and has a car with lots of anten-
nas like a police car. He told us on 2
meters that the sheriff was blaming him
for this, that they were calling in the
FCC from New Orleans to be there
Monday morning, and that he was or-
dered to be at the sheriff's office when
the FCC came there. As soon as |
heard that, | said, "We're going to find
this,” "' Monty reported.

Using extended frequency coverage
on his 2 meter rig, WJ5W could hear
the carrier on the sheriff's repeater in-
put at his location. He put out a general
packet message and called some
hams on the phone and local repeaters
to see if they could get base station
beam bearings.

“It took a couple of hours to do all
this," he said. "'Once we got the beam
headings and figured out the general
area, three of us took off in our cars. It
was six o'clock Saturday when we de-
cided to do something about it, and it
was just after ten that night when we
found the problem."

The sheriff's personnel had checked
all their own radios, but other agencies

have equipment with the sheriff's re-
peater frequencies. "“I'm a volunteer
firefighter,” WJ5SW related. “So I'm
pretty familiar with fire departments in
the area and | knew that a fire radio was
a likely cause of the problem. | thought
it might be the mike on the seat of a fire
truck keyed up.

“That was the reason | was looking
for a fire station in the area. There were
three of us. We were driving in the gen-
eral direction—one from the west, one
from the south (me) and one from the
east, all going to where the beam head-
ings converged and talking to each oth-
er on 2 meters."’

Sure enough, a failed radio relay
unit at the fire station in the town of
Strawberry was the culprit. Monty was
proud that hams' efforts resulted in
some favorable PR: “The sheriff put
something in the local paper thanking
all the hams who had helped. The guy
that they suspected earlier was promi-
nently mentioned as being one who
helped find the problem.”

“In some statles what we did would
have been illegal due to restrictive
scanner and mobile receiver laws,”
WJ5W pointed out. “| think if some-
thing like this happened again, they
would contact us early on. Now that
they know we can do it, and we know
we can do it, they should be a lot more
apt to get us involved from the begin-
ning."

Congratulations to Monty and to
the other participants: Larry Allen
KBSECV, Carl Duckworth KB5TI,
Neison Bailey KSTML, and Kenneth
Thompson KG5KS. Are you prepared
to use your RDF skills to assis!t agen-

cies in your area? i
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SUPER

7S 13.2v@ 1200 MAH
8S 9.6v @ 1200 MAH
(base charge only—1" longer)

AMATEUR TELEVISION

% only $89
SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. if it is
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch 2, 30or4and a70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-t8am-5:30pmpst.  Visa, MC, COD

P.C. ELECTRONICS Tom (WEORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

Announces
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7.2v @ 500 MAH
10.8v @ 500 MAH

CUSTOM MADE BATTERY
PACKS & INSERTS

Made to your specifications
Introductory Offer!

KENWOOD INSERTS
PB-25 PB-21

PB-26 PB-24
ICOM INSERTS

Look For February’s Special Of The Month BP-3 8P.7

ICOM CHARGERS AVAILABLE
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| NYS residents add |
| 8% % sales tax.
| Add $2.95 for postage
and handling.
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Ask kaBoom

Michael J. Geier KB1UM
%73 Magazine

Forest Rd.

Hancock NH 034489

Flavors of Amplifiers

Continuing our discussion of gain
(my, there's a lot to tell, isn't there?),
we turn now to the various types of
amplifiers. It might seem intuitive that
an amplifier is an amplifier is an ampli-
fier, but it just ain’t so. There are many
types, called ‘‘classes,” of amplifiers
and each has its own characteristics,
Consequently, each also has unigue
advantages and drawbacks. Let's look
at the various applications and which
kinds of amps are best suited to them.

Know Your Limits

Oops, perhaps | spoke a bit too soon.
Before we can do that, we must have a
basic understanding of the limits of an
amplifying device. These are simple:
The amplifier cannot produce an out-
put voltage lower than its lower power
supply voltage (usually ground or zero
voits), and the amp cannot produce a
voltage higher than the voltage of the
power supply system feeding it. Note
that | say power supply ‘‘system’ be-
cause the inductive tank circuit of a
tuned amplifier can be considered part
of the power supply (because it stores
power), and in such an amplifier a
voltage higher than the DC voltage
feeding the amp can appear at its out-
put. In essence, the tank inductance is
acting like an autotransformer, con-
verting power supply current into a
higher voltage just like any step-up
transformer.

Any attempt to drive an amplifier
past its limits will result in *“clipping,”” in
which the output will stay at its limits as
the input continues past them. If you've
ever seen it on a scope, you know
where the name comes from, and if
you've turned your stereo up to the dis-
tortion point, you know how ugly it
sounds. By the way, in transmitters we
call it “flattopping,” but it's the same
thing: The amp just can’t go any fur-
ther, so the tops and bottoms of the
waveform are clipped off.

Speak Into the Linear, Sonny

Audio is linear in nature. That is, itis
represented by a changing voltage
whose changes correspond to the fluc-
tuations in sound pressure, Thus, what
comes out of an audio amp must be a
replica of what goes in. Any change in
the signal will cause an untrue sound,
and that is by definition distortion. Ac-
tually, there is one exception: The sig-
nal may be completely inverted without
being damaged, such inversion is not
readily detectable by ear, and re-inver-
sion is easy to accomplish anyway, as
no information has been lost.

I'd Give itan A"
There are several types of linear am-

The Tech Answer Man

plifiers. The simplest, and perhaps the
“cleanest,” is the type A. This design
biases the active amplifying element
(the tube or transistor) in the middle of
its linear region. In other words, the
element’s resting voltage is set half-
way between the points of complete
saturation and complete cutoff. This
biasing arrangement permits the in-
coming audio signal to swing up and
down (audio is an AC phenomenon)
without forcing the amplifier out of its
linear region. The amp's output will be
a replica (or inverted replica, depend-
ing on the design) of the input signal,
only bigger. Naturally, if the input sig-
nal gets too big, the output will slam
into its limits and the amp will clip.

This works great, so why not use it
for everything? Well, it has some dis-
advantages. First, the output is not
true AC because it is not centered
around zero volts. Rather, it is cen-
tered around the bias point, so it never
changes polarity with respect to
ground. To restore the true AC nature
of the input signal, it is necessary to
pass the amp’s output through a ca-
pacitor or a transformer to block the DC
component of the wave. That works
fine but it, too, has drawbacks, includ-
ing distortion and frequency-depen-
dent actions.

Actually, there’s a far greater prob-
lem with class A amplification. Be-
cause the amp is biased midway, it is
always dissipating current. In fact, at
any moment, it is burning half the total
supply current! As the audio signal
bounces up and down, the current de-
mand follows it, but it all averages out
to the same amount as the resting cur-
rent, which is at the halfway point.
Wow, that's a lot of heat! Not to men-
tion the waste of power. Still, a class A
amp has the lowest distortion of any
type, and some ultra-hi-fi audio sys-
tems still use the design despite its se-
rious drawbacks. Such amplifiers will
have very large heat sinks for their
power transistors and will have hefty
power supplies as well.

B Is For Better

Although the class A amplifier
reigned supreme for many years, de-
signers were always looking for a bet-
ter, more efficient way. It was reasoned
that if the bias point were set to zero,
then the amp would draw no resting
current and would run cool. True, but it
would also cut off the bottom of the
input waveform (which would now be
below the amp's cutoff point), turning
the amplifier into a rectifier. Now that’s
what | call distortion! But wait a minute,
what if there were another amplifier of
opposite polarity hanging under the
first one, so that each amp worked on
one half of the input signal while the
other one loafed? Son of a gun, it
works. Two amplifiers connected in
this way are called a class B, comple-
mentary or push-pull, amplifier.
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(There's a variation on this called a
quasi-complementary, but the ar-
rangement is basically the same.)

This technique has lois of advan-
tages. It draws no resting current, so it
runs much cooler than a class A and
does not need as big a power supply.
Also, its output is truly bipolar, so it
needs no capacitor or transformer. Of
course, a bipolar power supply is re-
quired for this amp.

Class B amplifiers seem perfect,
don't they? Well, they would be if the
amplifying elements themselves were
flawless. Alas, they are not. In particu-
lar, the elements begin to exhibit non-
linearity when they are very near their
cutoff and saturation points. In other
words, the amount of gain changes
with the signal level, causing distor-
tion. And, unlike the class A design,
which keeps the signal safely away
from the cutoff point, the class B hits it
each time the input signal changes
polarity and shifts to the other half of
the amp. The result is called crossover
distortion, and it has a particularly
nasty sound.

This is one area where tubes beat
transistors hands down. The nonlin-
earity in tubes is very small, permitting
class B designs to sound reasonably
good. Semiconductors, on the other
hand, have such poor linearity near
their cutoff points that transistor class
B amps are just plain horrible. In fact,
this problem was the reason hi-fi
purists rejected transistors in the early
days. Some still do.

Whenlisa"B" Nota''B"?

Fortunately, there’s an easy way out.
If we bias each half of a class B amplifi-
er so that it is turned on just a little, we
can keep it away from the ugly cutoff
points and the signal will remain clean.
Of course, the amp will draw some rest-
ing current, but far less than would a
class A, because the bias point is so
low. This is called a class AB amplifier,
and it is the design used in most hi-fi
audio amps today.

But We're Hams

So why am | going on and on about
audio amps anyway? After all, we're
hams, not audio purists, right? Well,
these same designs are used in RF
power amps too. In fact, there's anoth-
er type, the class C, employed as well.
Let's look at the requirements of RF
amps and how they are filled by the
different types.

In radio, the type of amp chosen de-
pends upon the signal you are trying to
amplify. Yes, you could simply go with
a class A or AB and call it a day. But
there are drawbacks. The class A is
very inefficient and wastes power. And
a class AB is tricky to accomplish at
very high frequencies because small
differences in capacitance between
the two halves can cause mistracking
and distortion. Ultimately, the design
used will be matched to the modulation
method of the radio signal.

FM and CW

In FM, the power output is constant
and the frequency of the carrier wig-

gles back and forth a little, in step with
the modulating signal’'s amplitude. We
all know that what goes out the anten-
na must be a nice, clean sine wave, but
it sure doesn't have to start out that
way! Because the amplitude of the car-
rier doesn't change, we don't have to
worry about linearity at alll We can
make an ugly, distorted pulse and filter
it into a sine wave (by filtering out all of
its harmonics) after amplification. Re-
member what | said would happen if
you biased a class A at the cutoff point?
It would amplify one half of the signal
and cut the other half off like a rectifier.
Well, if you don’t care about that, you
can make an extremely efficient, sim-
ple amplifier. If you feed it sine waves,
the result will be half waves. |f you drive
it all the way to saturation, the output
will be clipped into pulses. The amplifi-
er will also be running about as effi-
ciently as any could, because it will
spend most of its time all the way on or
all the way off, and it's the "in be-
tweens' that waste power. Such an
amplifier is called aclass C, and it’'s the
kind you will find in your walkie or mo-
bile FM rig. It's also great for CW
which, like FM, has no amplitude
changes within the carrier. The output
filter cleans the mess up and sends
nice, shiny sine waves to the antenna.

AM

There are two ways to make AM.
One is to modulate the carrier at a low
level and then amplify it later. This
technique, common in multimode rigs,
requires a true linear amplifier because
any significant distortion will ruin the
modulation’s amplitude changes. But
there's another way. You can make
pulses and amplify them via class C,
the same way as in an FM rig. Then, by
feeding the class C stage with DC pow-
er modulated by the audio (instead of
pure DC power), you can make its out-
put follow the modulation, creating AM.
This is called high-level amplitude
modulation. In the tube days, it was
known as plate modulation. Most AM-
only rigs, such as CBs and older trans-
mitters, use this technique precisely
because it avoids the need for linear
amplification, which is much harder to
do.

S5B

Single sideband is a special form of
AM. But, because of the need to filter
out the carrier and one sideband, it is
not practical to generate SSB via high-
level modulation. (If you did, you'd be
generating and then discarding large
amounts of power.) Thus, virtually all
S5B rigs use low-level modulation and
linear amplification. The amp may be
class A or AB. Naturally, it won't be as
efficient as a class C, but that is made
up for by the nature of SSB: Large
amounts of power are drawn only dur-
ing voice peaks, since there's no carri-
er. On average, an SSB transmitter
with a class AB amp is the most effi-
cient for voice service.

Well, we're out of space. See you
next month! Write to me at the above
address with your questions on trou-
ble-shooting. [l
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I WIMPY! WIMPY!!

If you've become accustomed to the same featherweight, thin-
walled, high cutoff low pass transmitting filters sold by many
manufacturers to the Amateur Service for decades, then you'll
appreciate I.C.E.'s musclebound high performance harmonic
choppers for use with rigs up to 6kw from DC to 30mhz.

Models 420 (400W PEP) and 421 (GEW
PEP] feature the lowest cutoff (-3db at

odb Th 32mhz.) of any filter ever bullt for this
10 ‘x application, and their sharp attenuation
z0 \ slopes go to work on spurious products
\
i
i
| 1 | F 75 e
T 20 3B0mhks 40 BO GO

PERFORMANCE CHARACTERISTICS

30 immediately sbove the 10 meter band,
40 reaching a near block before the TV LF.
50 frequency of 41mhz. Most filters made in
60 the past 30 years that we have sweep
0 5 tested don't even begin to attenuate before
45mhz, making them nearly useless for
some of the most delicate forms of
interference caused to consumer services.

Better yet, the brute-tough, robust

construction of 420 serles units mean long
SPECIFICATIONS: term dependability for serlous operators
and station owners. Both filters are bullt

In split rectangular chassls, mill-finished
1/8" thick aluminum with 1/4" thick RF

L LA L

50110 LINE
DOTTED LINE

MODELS 420, 421
AVERAGE OF MOST FILTERS
MADE IN THE LAST 30 YEARS

POWER RATINGS: AD0W PEP, 2000C (420)

&KW PEP, 3KW DC (421 containment walls. Feed through fittings
IMPEDANCE: 50 OHMS (o are machined from teflon TFE. Capacitor
INSERTION LOSS: Adb - 4db gections sheared from brass Plﬂt’ﬂ stock,

smoothed & finished, and also Teflon
Insulated (421)., Through colls wound from
1/8" copper tublng.

Both units feature all stainless steel
ground fittings and construction
hardware, have extended bottom plates for
mounting, and are indlvidually boxed with
mounting screws, slip-off connector

MODELS, PRICES:

420{S02308) $29.95
420B{BNC;) 29,95
4200 (RCA PIN)  29.95

421(50230s)  $39.96
421M (N CONNS) 4195
(1 YEAR WARRANTY ON

420N (N CONNS) 3195 | ALL MODELS) covers, and 4-page manual.
1-BOO-ICE-COMM
Order Li 1-800- 28656
.. INDUSTRIAL COMMUMICATION 7, | Matn ofsice (317) 8458412
Fi[ T Customer Servics 3x 547-1308
ENGINEERS, LTD. o o ot g
FENLENTH - (AOIMIENIHE - GOSN - TEMECNTION - Wi DI FEn F_n-_| h IH‘E

Indisnapata, Indisns 48218

Townsend Electronics

"RIG SAVER"

Mount

10" tall for
radios up
o 15 #

Commercial

EAX Mount

1-219-594-5580

or write
Townsend
Electronics, Inc.

P.O. Box 415

Pierceton, IN 46562
Visa/MC accepted

for heavier radios and for
more than one radio with
optional ams
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MOBILE MOUNTS
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PECIAL EVENTS

Ham Doings Around the World

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 January issue, we should receive il
by October 31. Provide a clear, concise summary of the essential details
about your Special Event. Check /HAMFESTS on our BBS (603-525-
4438) for listings that were too late to get into publication.

JAN 11

MILWAUKEE, Wl The West Allis RAC will
hold their 20th annual Midwinter Swapfest at
the Waukesha Co. Expo Center Forum from
BAM-2 PM. Directions: -84 to Co. J, south to
FT, west to Expo. Admission $3 in advance,
$4 at the door. Table space: First 4 ft. $3 in
advance, $4 at the door; additional 4 fi. $4 in
advance, $5 at the door; electrical outlet $5,
as available. Advance reservation deadline
Dec. 31, 1991. Amateur exams given at Red
Carpet Lanes across the street, starting at 8
AM. For tickets or info, write with SASE to
WARAC Swapfest, PO Box 1072, Milwau-
kee Wi 53201.

JAMN 18

MONTEREY, CA All persons are invited to
participate in the free public service event,
Winterfest 1992, which will be sponsored by
the Naval Postgraduate School ARC at Mon-
terey Peninsula College Armory, rain or
shine. There will be an indoor Flea Market
and an outdoor Tailgate Market, as well as
commercial vendors. Demonstrations in-
clude Voice and CW, ATV, Slow Scan TV,
Computers, Satellite, Packet, MARS and
ARES. Contact Pat KAGIRS at (408) 649-
4444, Ext. 20, days, or Doug KC3RL at
(408) 663-6117, eves.

YONKERS, NY Metro 70cm Networks will
spaonsor a Giant Electronic Fleamarkat at the
Lincoin High School on Kneeland Ave., from
9 AM-3 PM, rain or shine. Free parking. No
tailgating. Indoor Flea Market. VE Exams 10
AM-2 PM. Free frequency check. Sellers:
$15 1st table, $10 each additional table. All
tables 30" x 5' or bring your own table at
$1.80 per ft. minimum. $10 full payment is
due with registration. At the door, $20 all ta-
bles, and $2.50 per ft. No paid reservations
will be held past 9 AM. No refunds unless
notification of cancellation has been received
72 hours in advance of the event. Admission
$4, kids under 12 free. Set-up at 7 AM. Regis-
ter with Otto Supliski WB3SLQ, (914) 969~
1053.

JAN 25

CRYSTAL RIVER, FL The 12th annual Cit-
rus County Hamfest, sponsored by Sky High
ARC, will be held at the New National Guard
Armory on Seven Rivers Dr., just off US19
south of Crystal River Airport. Admission $4
before Dec. 20th, $5 thereafter. Indoor tables
$10, (wall tables $12). Outdoor Fleamarket
spaces $6. ALL exhibitors and helpers MUST
purchase admission tickets. Talk-in on
146.355/.955. Call Ed Gaudet K4BRC, (904)

746-2371, or write SHARC Hamfest, 9 S.
Davis St., Beverly Hills FL 32665.

GALLATIN, TN The Tenn Valley AR Net-
work, Gallatin Section, will hold its 2nd annual
Winter HamFestival in the National Guard
Armory on Highway 25 east of Gallatin, from
7 AM-3 PM. Set-up Fri. from 12 noon-5 PM;
5:30 AM-7 AM Sat. Register for VE Exams
at 8 AM, take the test at 10 AM. Tables
$5. Admission $4. Talk-in on 147.30+,
443,300+, 145.31 repeaters. Buy, sell, trade.
New and used gear. Contact Bill Ferrell
N4SSB, 1120 Douglas Bd. Rd., Gallatin TN
37066. (615) 452-3962 after 5 pm.

VILLA PARK, IL Wheaton Hamfest 92,
sponsored by Wheaton Community Radio
Amateurs, will be held at the Odeum Expo
Center from 8 AM-3 PM. Tickets $5 in ad-
vance with 2 drawing stubs; $6 at the door
with 1 stub. All tables reserved—free for clubs

(no selling at club promo tables). Info: (708)
629-8006; Flea Market (708) 231-2428;
Commercial vendors {708) 629-8889 or FAX
(708) 629-7098.

MILFORD,CT The Coastline ARA, will hold
VE Exams at 12 noon at the Fowler Bldg., 145
Bridgport Ave., Milford CT. All classes. Con-
tact Gary NB1M, 933-5125, West Haven or
Dick WA1TYQE, 874-1014, Milford. Walk-ins
welcome.

SOUTHFIELD, Ml The Southfield High
School ARC will sponsor their 26th annual
Hamfest/Electronics/Computer Swap & Shop
at the Southfield High School, 24675 Lahser,
from 8 AM-3 PM. Set-up at 8 AM. Admission
$4, children 12 and under free. Reserved ta-
bles $13 for each 8 foot table. Paid admission
required. All profits from the Swap & Shop go
toward Electronic Scholarships and to sup-
port the activities of Southfield High School's
ARC. Make checks out to Southfield High
School: Robert Younker, Southfield Senior
High School, 24675 Lahser Rd., Southfield
M! 48034, For info call (313) 746-8675 or
(313) 746-8658.

JAN 28-30

SAN JOSE, CA The Windows&0S5/2 Con-
ference will be held at the San Jose Conven-
tion Center Jan. 28 thru 30. Tutorials will be
on Jan. 27. Over 250 leading software and
hardware vendors will be exhibiting their
products. Contact Stan Politi, Show Direc-
tor, CM Ventures, Inc., 5720 Hollis 8t,,
Emeryville CA 54608. (510) 601-5000.

SPECIAL EVENT STATIONS

JAN 5

DAVENPORT, IA The Davenport RAC will
sponsor the 1982 Zero District QS0 Party
from 1600Z-2400Z on these suggested fre-
quencies: CW-60 kHz up from the low band
edge; Phone-3.900, 7.270, 14.300, 21.350,
28.360; VHF-146.52 (no repeater QSQO’s);
Packet-145.01. Certificates will be awarded.
Mail logs by Mar. 1 to /WBBXR, Zero District
QS0 Party, 2131 Myrtle §t., Davenport
52804, :

JAN11-12

KIMBERLING CITY, MO The Kimberling
ARC will operate Station NQ®G 1400-2000
on Jan. 11 and 12, in conjunction with the
Festival of Lights of The Ozarks. Operation
will be in phone 30 kHz up from the bottom of
the General portions of the 15, 20 and 40
meter bands, 28.330 and in CW 30 kHz up
from the bottom of the bands, plus Novice
portions of the 15, 20 and 40 meter bands.

For certificate, send SASE to The Mayor,
Kimberling City MO 65686.

JAN 28

SAN DIEGO, CA Challenger Jr. High
School's Technology Club will operate Sta-
tion KIBYG to commemorate the 6th Anniver-
sary of the Challenger Space Shuttle tragedy.
Operation will be 1500-2400 UTC on the
Novice phone portion of the 10 meter sub-
band. For a special commemorative QSL
card, send QSL and SASE to Challenger
JHS, 10810 Parkdale Ave., San Diego, CA
92126.

4
r

JAN 29

SIDNEY, ME The James Bean Elementary
School ARC will operate N1IFP from 1200~
2100 UTC to commemorate Sidney's Bicen-
tennial. Operation will be on 7.265, 14.265,
21.365 and 28.465 MHz. For certificate, send
QSL and SASE to N1IFP, Bean School, RFD
3, Augusta ME 04330.
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P.O. Box 567 « Van Nuys, CA 91408
Rechargeable Batteries

SUB-C 2 PACK

2 Sub-C

nickel-cadmium
batteries with

solder tabs.
Connected in series,

This size battery is

typically found in

power tools, remote control modals,

electric shavers and other home appliances.

Each batlery measures 0.87" diameter X 1.66" long.
CAT# NCB-2C $3.50 per pack

20 AMP RFI/EMI FILTER

Corcom# 2086 8
20 amp RFIVEMI general purpose
common-mode fiter. Controls
line-to-ground noise. Small size, L%
low leakage. 3.46° X 1.16" X 2.81", ;
UL and CSA listed. CAT# RF1-201 38.50 each

PUSHBUTTON SWITCH
SMK Manutacturing
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open. 4 p.c. pins for mounting. Ideal for low current
switching applications.
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HIGHEST QUALITY METAL

CASSETTES (ERASED)

Premium guality metal tape in B
C-60 cassattes (30 min.or more

per side). One of the finest OLLIO
“brand-name” tapes on the

market, in durable, clear plastic ¥ ¥

transpon mechanisms. Recorded

and bulk erased, the record-protect tabs have been re-
moved and therefore, need to be taped over o re-
record. Audiophiles will appreciate the wide dynamic
range of this tape. If your cassette deck has a “metal”
setting you will hear the difference. A real bargain|

60 min. tape - CAT# C-800M $1.25 each +10 for $10.00

CASSETTE

STORAGE CASE

Black, unbreakable plastic
audio casselle storage case.
CAT# CBOX 5 for $1.00
100 for $15.00

OPTO SENSOR

TRW/Optron # OPB5447-2 = T
IR emitter/sensor pair in Nl A
rectangular package with

28" color coded leads.
CAT# OSR4 2for$1.00

PHOTORESISTOR

1K ohms bright light.16K ohms dark.
0.182" dia. X .08"high. 0.18" long leads. fﬁ’
CAT# PRE-7 2for $1.00
100 for $45.00 « 1000 for $400.00

gg;;gg;g""‘IQLL-FHEE ORDER uugsz:?éééé‘?*f'

TEHMS M:mmum nrdﬂr 5 10.00. Shppmg ﬂnd hand!mg
for the 48 continental U.5.A. $3.50 per ordar. All others
including AK, Hi, PR or Canada must pay full shipping.
All orders delivered in CALIFORNIA must include state
sales tax (7 1/4%, 7 1/2%, 7 3/'4%, 8 1/4 %) Quantilies
Limited NO C.0.D. Pnces subject to change w/out notice.

Call or Write For Our

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 » Van Nuys, CA » 91408
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AMATEUR RADIO EQUIPMENT
CALL .1 800-942-8873

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,

ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts, Hustler, Kantronics, Wilson, Diamond,

Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873
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Sell your product in 73 Magazine Call Dan Harper
& Louise O’Sullivan today 800-225-5083

TRANSVERTERS for 144, 220 and 222 MHz
12 VOLT POWER SUPPLY

2-WAY and 4-WAY COAXIAL POWER DIVIDERS

COAXIAL JUMPER CABLES
WATER COOLING JACKETS
VHF and UHF YAGIS

HF, VHF and UHF MOBILE ANTENNAS and MOUNTS

OMNIDIRECTIONAL VERTICAL ANTENNAS

50 ohm LOAD TERMINATIONS

LIGHTNING PROTECTION PRODUCTS

MOUNTING CLAMPS

CALL OR WRITE FOR OUR LATEST CATALOG

Sinclabs Inc., Specialty Products, 85 Mary Street,

Aurora, Ontario, Canada L4G 3G9
Phone: (416) 841-0624 Fax: (416) 841-6255
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Number 18 on your Feedback card

Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

As | am writing this, face-to-face
communication between Israel and
Palestinian representatives is taking
place in Madrid, Spain. You might
have noticed that | did not say that they
were just talking, | said that they were
communicating. Is there a difference in
what the two words mean?

There very definitely is a difference!
Talking means thal there is one-way
movement of information. It does not
mean that anyone is really listening or
understanding on the other end. But
communicating means (hat there is a
sender and a receiver, and if true com-
munication takes place the receiver
understands the sender and gives
feedback to the sender. Of course, just
because they are communicating
doesn’t mean that a settlement will be
reached that will be acceptable to all,
but this type of communication is cer-
tainly better than face-lo-face looking
down a rifie barrel,

During the past few months we have
been watching meaningful communi-
cation take place in the Soviet Union.,
People are not just lalking, they are
also listening. Communication is lak-
ing place, just like hams have been
doing for years and years! But hams
also have their problems. Hams are not
perfect either.

As we end 1991 and enter 1992, let
us all attempt to truly communicate
with each other and make 1992 the
best year ever for world peace and
prosperity. It's the only world we've
got.—Arnie N1BAC.

Roundup

IARU Information downloaded from
the US packel radio system, distribut-
ed by Clark Campbell VE3KSQ for
Tom Atkins VE3CDM, Secretary, IARU
Region 2.

The Union of Swiss Short Wave Am-
ateurs (USKA) has developed many
agenda items, including four that are of
interesl to amateurs: (1) The possible
extension of the frequency spectrum
allocated exclusively to broadcasting
which should come from the bands al-
located to the fixed service; (2) & (3)
The consideration of the allocation of
frequency bands lo broadcasting-
salellite and mobile-satellite service
and the associated feeder links; and (4)
To develop new recommendations and
resolutions in relation to the agenda of
the conference, including meteorologi-
cal aids service in frequency bands be-
low 1,000 MHz and present allocations
to space services above 20 GHz.

The Radio Amateur Society of Thai-
land (RAST) recently met with officials
of the Thai Post and Telegraph Depart-
ment regarding Thai participation in
WARC-82. The Thai delegation will not

be represented by an amateur but by
Mr. Rienchali Reowilaisuk, Director of
Frequency Management at the Post
and Telegraph Department. Mr. Reow-
ilaisuk attended the April 1991 Ama-
teur Radio Administration Course in
Tokyo and will hopefully champion the
amateur efforts.

Mr. Alon Bar Sela, representing the
Israeli Ministry of Communications,
spoke to approximately 400 members
of the Israel Amateur Radio Club
(IARC) at their annual general mem-
bership meeting on May 9, 1991. He
gave assurances that the Israeli dele-
gation to WARC-92 will be a staunch
supporter of amateur radio and will do
all it can to defend the amateur bands.

Amateur radio was well represented
at the 20-21 May 1991 WARC-92
preparatory meeting of the Association
of Southeast Asian Nations (ASEAN),
in Kuala Lumpur. Attending at the invi-
tation of the Director-General of Tele-
coms, Malaysia, were the Director of
the IARU Region 3 Association, Mr.
D.D. Devan @9M2DD, and the WARC-92
liaison officer from the Malaysian
Amateur Radio Transmitters Society
(MARTS), Mr. Sangat Singh 9M2SS.
Present at the meeting were 31 repre-
sentatives from Brunei Darussalam, In-
donesia, Malaysia, Philippines, Singa-
pore, and Thailand.

Al the request of the Telecommuni-
cations Department of Malaysia, both
Devan and Singh presented a paper,
“The Case for Amateur Radio in View
of Possible Revision of Frequency Allo-
cations at WARC-92," which was sub-
sequently adopted as part of Malay-
sia's position and distributed to all
delegates as an official document. Oth-
er amateur presentations followed.
The head of the Malaysian delegation
asked the meeting to take the interests
of amateurs into consideration during
their deliberations.

Two papers from IARU Region 1
have been presented to the European
Conference of Post and Telecommuni-
cations Administrations (CEPT) Work-
ing Group "WARC-92"" meeting in
Sweden in mid-June 1991. One of the
papers covered the 7 MHz issue. The
IARU fully supports the CEPT ap-
proach, which proposes lo separate
the issue of harmonization of alloca-
tions in the vicinity of 7 MHz from the
total HFBC package. The CCIR Report
to WARC-92, Chapter 4.2, states that
“‘the sharing of frequency bands by the
amateur and the broadcasting service
is undesirable and should be avoided”
and is an “existing undesirable com-
patibility situation.™

The other paper discussed the
sharing arrangements thal now exist
between the amateur service and other
services, and the proposed spectrum
rearrangement. This paper offers solu-
tions which will protect the interests of
all the services involved [too lengthy
for inclusion here].
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From IARU Region 2 News Service,
Tom Atkins, VE3CDM, Secretary IARU
Region 2. Address inquires to: Clark
Campbell, VE3KSQ, 10-101 Kent St.,
London.ON.CAN NE6A1L2 or VE3KSQ
@VE3KSQ.ON.CAN.NA.

Israel/USA Downloaded from pack-
et radio: An electronic issue of the Is-
rael Ham News is available on the
K2UK packet BBS. The issues may be
secured by the REQFIL @ K2UK.NJ.
USA technique. Please be SURE that
you spell the file name absolutely
correctly. The example Ed used was
for the October 1991 issue: ISRAEL-
NEWS1091.PT1, .PT2, .PT3, .PT4,
which has 4 parts, each approximately
2K or less in length, and each part must
be reguested separately. If you have
any questions contact Ed at K2UK
@K2UK.NJ.USA.

gust 1991, is available. The contents
are broken down into eight sections:
Listening Guides, Mass Market Period-
icals, Books and Pamphiets for the
MW/SWL, Broadcast Related Books
for the SWL, Tape Recordings, Ama-
teur Radio, Vintage Wireless, and Spe-
cialist Addresses. If you wish a copy of
the Booklist contact Jonathan Marks at
the previous address, or FAX: +31 35
724352; Tel: +31 35 724211,

Ukraine (USSR) The following re-
port was received from Alex Shestakov
UTSUNX: The DXpedition organized
by the Karelian DX Club * Kivach *
(Photo A) took place on the island of
Kizhi from July 25 to August 8, 1991.
The island is one of the most wonderful
islands on Onega Lake. Kizhi is well
known for its wooden temples, the
most marvelous one being Precbra-

Photo A. The EK1NWB DXpedition bunch on the Island of Kizhi.

The Netherlands From Radio
Netherlands Program Information Re-
lease, Septl.-Dec. 1991: Hi, we're
back. This bulletin was suspended dur-
ing some internal reorganisation at Ra-
dio Netherlands English department.
This publication will continue until
March 1991 when we shall replace it
with a full-colour newsletter designed
to improve our contact with listeners
still further,

For any who are presently on or wish
to be on our mailing list, please send
your name and address to: Els van den
Tempel, PIR List, English Department,
Radio Netherlands, P.O. Box 222,
1200 JG Hilversum, The Netherlands.
If you have recently moved, please
send the old address and ask forit to be
deleted.

Our new booklist, Edition 13—Au-

|

il ————
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zhenskaya Church (Photo B), which
was buiit in 1714. There are 22 aspen
domes in five levels on the top of the
church.

Time is very damaging to the tem-
ples, and they are getting dilapidated
without proper care. Bul restoration re-
quires much money. All money which
was received by us from selling em-
blems, pictures, and photos was sent
to the 1Bth century architecture resto-
ration fund. Previous help was re-
ceived from Finnish colleagues who
were here in 1990.

This was the second DXpedition on
Kizhi. The stations which participated
were UATNDR, UATNEG, UATNEQ,
UV3VJ, UA3SDT, UASSET, UTSUNX,
4K4QQ, and others. EK1NWB was the
base station of the Karelian DX Ciub,

working almost every day.

Photo B. The Preobrazhenskaya Church on the Island of Kizhi.



SRC-10
REPEATER/LINK
CONTROLLER

DTMF muting
intelligent ID'er
Auxiliary outputs
Easy to interface
Alarm monitor input
Telemetry response tones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmabie COS polarities
Repeater & link courtesy lones
Synthesized link /remote base capability

s 1 49 o An-nbhdl
CREATIVE CONTROL PBIHII.IETS

3185 Bunting Avenue
[ Grand J CO 81504
' (303) 434-9405

Hn:' same ,-‘mfuru as the

"BIG RIGS"

* 30 Memory Channels
* Automatic Repeater Offset
* Programmable Transmit Timeout
* Programmable Seek/Scan (5 Khz,etc)
* Programmable Mike /Channel Buttons
* Programmable Transmit Freq. Limits
* Extended Frequency Range (1ot 12 meters)
* Priority Channel S
. 5 lit Frequency

y More Features

All these features by lacing
your radio’s existin u” L‘hl)p

(Priority Channel requires optional hardware

$59.95 (Optional Chip Socket 57.50)
Includes Operator's and Installation Manuals

CHIPSWITCH:

4773 Sonoma Hwar. Suite 132
Santa Rosa, CA 95409-4269

Write or cnll (707) 5339-0512 for free information
ntit

CIRCLE 265 ON READER SERVICE CARD

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

*12 VDC Operation

*Instant Video ID

*Video Relay for switching in Live
Camera Video

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

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840

(419)422-8206

WaRSK ELKTRONICS
— EE?&? T'Hﬁlﬂsﬂqn
indlay,

“ {418 4220208
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KE2AM's
VOICE ID'er/
REPEATER CONTROLLER

CONTAINED-just ada rados, power
have a repester Hecord any vosce inlo

vioigtile HAM CUn-Doard imers take
jusich tail, and tme-oul trming. Miser for
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welch actvated. All butfered VO

VER B FEATURES

J/ VOICE ID'er

v/ AUDIO MIXER 2v p-p

v 400ma TX DRIVE

/' +B TO 15v OPERATION

/ TIME-OUT, ID, TIMERS

/ SMALL SIZE 3.2° X 3.4

/' SQUELCH, COR KEYED

v MADE IN U.5.A.

v/ HIGH QUALITY

J/ LDW PRICE

/' BATTERY BACKUP RAM [
v SCHEMATICS INCLUDED [ eacaas
SEE REVIEW OF {'!‘EFI .I-I T3 MAG JUNESH

599 IJO

MICHOWAVE TRANS‘VEHTS

SHF 1240 Complete Transverter
SHF SYSTEMS Notune linear transveriers and transverter kits for
902, 1260, 1296, 2304, 2400, 3456 MHz. All use 2m 1.1.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include LF.JD.C. swilchboard, conneCtors and compact low
profile housing. Ohher frequency options in amateur band avaidable.

SHF S00K 902-506 MHz SOmW Kit$139 Bult 3265
SHF 1240K 1296-1300 MHz 1omW Kit§149 Bult 5265
SHF 1269K 1268-1272 Oscar Model 10mW Kit$140 Busit $255
SHF 2304K 2304-2308 MHz 10mW K $205 Built $325
SHF 2401K 2400 MHz Mode S rcv Conv Kit §155 Bt $255
SHF 3456K 3456-3450 MHz 10mW Kit$205 Built $325

SHFLOK 540-580 MHzL.O. SOmW Kit§ 66
CALL OR WRITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE
Bill Olson, W3HQT '

(207) 948-3741 FAX: (207) 948-5157

Box 2310, RR1 Troy, ME 04987 ~_]

ICOM BATTERY INSERTS

BP-2 7.2v 500mah $14.00
BP-3 B.4v 270mah $15.00
BP-5 10.8v 500mah $21.00
BP-7 13.2v 500mah $23.00
BP-8 B.4v B0Omah $21.00
BP.22 8.4v 270mah $22.00

KENWOOD BATTERY INSERTS

PB-21 7.2v 200mah $12.00
PB-21H 7.2v 600mah $15.00
PB24 Tabs 9.6v 600mah $15.00
PB-25/26 B.4v 500mah $18.00

YAESU BATTERY INSERTS

FNB-3/3A 10.8v 500mah $28.00
FNB-4/4A 12v 200mah $27.50
FNB-10 7.2v 600mah $15.00
FNB-11 12v 600mah $30.00
FNB-12 12v 500mah $30.00
FNB-17 7.2v 600mah $18.00

MORE BATTERY INSERTS

Tempo S1 Early 270 mah $19.95
Tempo S2/4/5 Late 500mah $21.00
Standard BP-1 270 mah $19.895
Ten-Tec BP1 500mah $19.95
San-Tec #142#144 Tabs 600mah $22.00
Azden 300 Tabs 600mah $15.00
Bearcat 600mah $20.00
Regency MT1000 Tabs 600mah $15.00

ICOM PACKS 2/4SAT & 24AT

750mah $38.00
BP-84 T2v 1000mah $50.00
BP-85s 12v B0Omah $60.00

* Add $3.00 Shipping FREE Catalogue
mwr The Battery Store
279 Douglas Ave., Suite 1112
Altamonte Springs, FL 32714

1-800-346-0601

BP-83S 7T.2v

CIRCLE 62 ON READER SERVICE CARD

THE RF CONNECTION

“SPECIALIST IN RF CONNECTORS AND COAX"

Part No. Description Price
PL-259/USA UHF Male Phenolic, USA made $ .70
83-15P-1050 PL-259 Phenolic, Amphenol 89
83-822 PL-259 Teflon, Amphenol 1.75
PL-259/5T LIHF Male Silver Tefion, USA 1.50
UG-175 Reducer for RG-58

UG-176 Reducer for RG-59 & MINI B

UG-21B/U N Male RG-B, 213, 214, large body
9913/PIN N Male Pin for 9913, 9086, 8214
(now in goid) fits UG-21D/U & UG-21BUN's
UG-21D/9913 N Male for RG-8 with 9913 Pin
UG-218M9913 N Male for RG-B with 9913 Pin
UG-146A/U N Male to S0-239, Teflon USA
UG-83B/U N Femnale to PL-259, Teflon USA

“THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

g8l 8 RN

THE R.F. CONNECTION
213 North Frederick Ave. #11W
Gaithersburg, MD 20877

ORDERS 1-800-783-2666
INFO 301-840-5477 FAX 301-869-3680

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%
UPS C.0.D. ADD $4.00 PER ORDER

CIRCLE 115 ON READER SERVICE CARD

SCARED OF THE CODE?

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

Morse Code teaching software from GGTE is the
most popular in the worid—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
Import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses lo create
their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours

today.

For all MS-DOS computers (including laptops).
Available at dealers, thru @ST or 73 or send §298.95
+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,

Newport Beach, CA 92659 B
Specity 5% or 3%a inch disk

(price includes 1 year of free upgrades)
CIRCLE 193 ON READER SERVICE CARD



Equipment used was Soviet and
foreign, including UW3KI, FT-270,
UA1FA; and RTTY was produced by
the Tula radio amateurs. Antennas
used were 9 meter ground plane, 2-ele-
ment quad for 14-21-28 MHz, and in-
verted Vs for 1.8 and 3.5 MHz.

We plan to do one more DXpedition
to the Isle of Kizhi and other islands of
the Solovetsky archipelago. You might
remember that Mr. Solzhenitsin has
written about some in his book, Archi-
pelago Gulag. 73 from Alex A. Shes-
takov UTSUNX, P.O. Box 15 Kiev 91,
253091 Ukraine, USSR.

From Boris “Bob" Grebenichenko,
UBSUCH: There is a Jubilee Medal
available commemorating the 65th an-
niversary of the first radio contact be-
tween the USSR and the USA. "'Radio
Amateur Ilvan Nikitin for the Kiev
Province was the first to have taken the
signals of ‘WOC’ American radio sta-
tion from the state of lowa and received
official confirmation about it."" Radiolu-
bitel Magazine, July 1926.

This big ceramic medal is awarded
for working 10 USSR stations and 10
USA stations. One QSO with Obl 065
and the state of lowa must be repre-
sented. All stations in Obl 065 will use
the following prefixes: UB5U, UB4U,
RB5U, RB4U, and the special callsign
for this celebration, URQUCH. QSO
valid for any time, mode, and band. No
QSL cards, only GCR list with US$5 or
15 IRCs. Send registered mail only to:
UBSUCH, P.O. Box 1, Obukhov-1,
255400, Ukraine, USSR. SWLs use the
same rules, USA stations should send
the same information to: Bill Aspin
WIBR, 188 N. Mieliens Rd., Munger MI
48747,

Taras Zima, UB5SLSL has sent a let-
ter to explain his QSL card service. His
address is: P.O. Box 43, Komsomol-
skig, Kharkov obl., 313750 USSR. His
rate is US$1 per three cards.

PORTUGAL

Mike Lazaroff KB3RG/CU3LF
PCS 76, Box 1687
APO AE 09720

Hello once again from the Azores
Islands! The Azores are a group of is-
lands located in the North Atlantic,
about 2,200 miles east of New York
City and about 850 miles west of Lis-
bon, Portugal. Their total land area is
about 922 square miles. The islands
range in size from seven square miles
(Corvo—CUS) to 297 square miles
(San Miguel—CU2).

The islands are of volcanic origin
and are quite mountainous, with
numerous extinct volcanic cralers.
There are many varied wild flowers
mixed in with the vegetation, which
gives the islands a very pleasant ap-
pearance.

The climate is semitropical. Sum-
mer, which extends from June through
September, is very pleasant. There is
little rain, and temperatures com-
monly range in the mid-70s F. The win-
ter is rainy and damp; however, the
temperature seldom drops below the
mid-50s, so we don't worry about dig-

ging out from under massive snow-
storms.

In my next column, I'll write on the
history of the islands and pass along
some interesting statistics. Meanwhile,
I'm sure the DXers out there will find
some callsign and license information
interesting. There are nine major is-
lands in the Azores, and each is a sepa-
rate call district. They are: CU2—Santa
Maria, CU2—San Miguel, CU3—Ter-
ceira, CU4—Graciosa, CU5—San
Jorge, CU6—Pico, CUT7T—Faial,
CUB8—Flores, and CU8—Corvo. CUD
is reserved for special event and com-
memorative calls. | had the callsign
CUSWPX during the CQ WW WPX
contest last March.

Temporary 30-day reciprocal operat-
ing permits can be obtained for a small
fee from offices of the CTT (the local
licensing authority). They can be re-
newed for an additional 30 days. These
permits allow you to sign the Azores
prefix/your call. Local callsigns are
granted to hams living here or on as-
signment to the air base on Terceira.
That procedure is somewhat compli-
cated and unfortunately involves a bit
of red tape. | will be happy to assist
anyone coming here who wants to ap-
ply for a license.

Until next time, 73 de Mike, KB3RG/
CU3LF.

SPAIN

Woodson Gannaway EAB/N5KVB
Apartado 11

35450 Santa Maria de Guia

(Las Palmasde G.C.)

Islas Canarias

Espana

After receiving the September issue
of 73 and seeing the photo of our club-
house, imagine my surprise when, on
my following visit, | found the club-
house undergoing extensive changes!
A second story is being added, the
main meeting room enlarged, etc.
Plans call for everything to be finished
by the end of the next year, a tall order.
But, with the prospect of a very exciting
event taking place there next spring, it
is worth it! And it helps keep us from
getting bored.

In addition to the Spanish replicas
of the Pinta, the Nifa, and the Santa
Maria, the Japanese have commis-
sioned a copy of the Santa Maria which
is now under sail, making the voyage
that Columbus had intended to make.
They left port here at Las Paimas two
weeks ago [the middle of August—
Arnie], and expect to be in Japan in
about 10 months. Curious as always,
| went down to look at her. Dinky!
That's the first word that comes to
mind when | see those ships (there is
a full-size copy in Santa Cruz de
La Palma, on land). Crowds kepl me
from going on board this one, but
my eye found a small antenna for
around 2 meters, certainly for commu-
nicating with its mother ship. The moth-
er ship, Yaiza 2, had plenty of anten-
nas but | was unabile to find out if there
was any amateur radio activity in addi-
tion to its official ship radio communi-
cations.
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Old Ben Franklin
really comes to
mind often; for in-
stance, "'Ifwedon't
hang together we
will surely hang
separately.”” While
we were in Madeira
(in the mountains,
not in Funchal) a
friend caught the
first uncertain
news about the at-
tempted coup in
the Soviet Union on
his shortwave ra-
dio, in Arabic! The
next day he found a
fading Spanish sta-
tion and we gol some details. Here we
were, people from half a dozen differ-
entl places gathered to help
celebrate the first Baha'i Summer
School of Madeira, all being affect-
ed by what was taking place in the
USSR! The Russian teacher at the
Translators and Interpreters School
speaks fluent Spanish and | enjoyed
talking with her about her native Arme-
nia, the smallest Soviet Republic. We
have no business meddling, but we'd
sure better learn to cooperate. It
doesn’t take too much imagination o
see us hanging separately, and soon, if
we don'l.

So until next time, 73, Woodson
EAB/NSKVB.

ITALY

Mario Ambrosi I2MQP
Via Stradella, 13
20129 Milano

ltaly

It's been a long time since | have
sent something to "'73 International.” |
hope that what | have sent is worth the
wait.

Expedition to IL4

Island hunting is becoming more
and more popular. There are several
awards in Europe, apart from the very
popular IOTA. You can find the Htalian
Island Award, the French Island
Award, and now the Spanish Island
Award.

The best season for an expedition
o an island is summer. The weather
is nice, propagation is still reason-

IZDMIK / iY1TTM
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Photo D. The QSL card for Torre Marconi.

Photo C. The group of expeditioners on Piallazza Island,
with antennas and accommodations in the background.

able in this period of the cycle, and
it is holiday time. So, what better idea
than to take a lot of radios and anten-
nas and go somewhere with your
friends.

This is what we do from time to time.
Photo C is a picture taken on the trip we
made to Piallazza Island, IL4.

Photo D shows the QSL card of
IY1TTM, the call for Torre Marconi in
Sertri Levante, about 50 km from
Genova, Liguria, on the top of a hill 70
metres above the waters of the Golfo
del Tigullio, Ligurian Sea. The tower,
10 metres high, was built in 1200 as a
sighting point. Since 1971 it has been
looked after by the radio amateurs of
Sestri Levante who belong to the
Italian Amateurs-Radio Association.
TTM is the acronym for Tigullio-
Torre-Marconi. I12DMK is the primary
operator and I2MQP is the QSL man-
ager.

Guglielmo Marconi (1874-1937)
used this tower for his studies on ultra-
short waves (UHF) and on the mi-
crowaves, his third discovery after the
broadcasting aerial of 1895 (complex
radiating earth-aerial) and the short
waves for communicating over large
distances. Marconi also executed tests
of broadcasting studies on television
and on radar at the tower.

A contact with IY1TTM is valid as a
commemorating station, as required
by the regulation of DGM, Diploma
Guglielmo Marconi. It is fascinating
to work from the very point where
the “Father of Radio” executed some
of his great inventions devoled to

humanity. Bl

S



Computer Controlled Ham Shack for personal or club station

Ultra Comshack 64 Duplex/Simplex Controller
HF & VHF Remote Base & Repeater *Autopatch *Rotor Control
*Voice Meters Pagmg*Luggmg*Fullte ID's*Voice Packet B.B.S.

—win S6is v z Model CS64S
J‘i‘%@l =% : Al EE%E@A\? | REV 8...$5379.95 !

FT 757; 767;080;738;747 _ 5‘“"'“ OF CUPRX Includes: C64 Interface,
FT1000-TS 240: $40;140 > ; 1
IC 735 761.781 VHE] [T : v.—.~.-.-:1= :.-‘-5"""13:. disk, cables, Manual
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GET THE ATV BUG

Transceiver
Only $329

with 50 Watt
D26 Amp $539
Value + Quality
from over 25years
in ATV...WBORG
With our all in one box TC70-1d, ATV Transceiver,
you can easily transmit and receive live action color
and sound video just like broadcast TV. Use any
home TV camera or VCR by plugging the composite
video and audio into the front VHS 10 pin or rear
phono jacks. Add 70cm antenna, coax, 13.8 Vdc and
TV set and you are on the air - it's that easy!
TC70-1d has 1.5 Watt p.e.p. with one xtal on 439.25, 434.0
or 426.25 MHz & properly matches Mirage D15, D26,
D100 amps for 15, 50, or 70 Watts. Hot GaAsfet downcon-
verter varicap tunes whole 420-450 MHz band to your TV
ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ 5A
Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447-4565 m-t Bam-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS Tom (WEORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WBEYSS)

New Expanded Low Level —
ELECTROMAGNETIC FIELD

Measure potentially hazardous Exira Low Frequency
(ELF) AC electromagnetic field radiation from any 40 -
400 Hz AC source generating fields from 0.1
milligauss to 20 gauss.

Features include audible output, analog output for data
logging and an optional AC adapter for extended use.

Rockdale Street
Worcester, MA 01606 U.S.A

Telephone: (508) B52-3674 / B53-3232
WALK E R S I['F:;-H Free: 1-800-962-4638

SCIENTIFIC INC. FAX: (508) 856-9931
Code Name: “WALKER SCI'

CIRCLE 292 ON READER SERVICE CARD

PERFORMANCE KRP-5000

AND VALUE

WITHOUT COMPROMISE HEPEATER

2 METERS-220-440

The first choice in
Transmitters - Receivers
Hepeaters
Repeater Controllers
Fower Amphhiers
Voice Mail Systems

CIRCLE 144 ON READER SERVICE CARD
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Number 19 on your Feedback card

Bill Brown WBBELK
%73 Magazine
Forest Road
Hancock NH 03449

ATV Touch-Tone Controller

Last month we took a look at the ATV
jet system designed by Bill Walker
WB1ADF and Bill Kinton NX1D. This
time we’'ll show you how they remotely
controlled the jet's ATV transmitter by
touch-tone commands via a VHF up-
link.

Bill Kinton NX1D designed the
touch-tone controller for this project so
that it would fit neatly inside a PC Elec-
tronics TC70-1 ATV transceiver. A 44-
pin card-edge connector (RS# 276-
1551) was installed inside of the
TC70-1 with connections to the *'push-
to-look™ switch, the audio and the mi-
crophone inputs, as well as to the two
camera inputs (see Figure 1 for edge
connector pinouts). The final controller
circuit, as shown in Figure 2 (see page
60), is capable of selecting between
two video and audio sources and can
turn the ATV transmitter on and off. In
addition, the controller can key a relay
to activate an external power amplifier.

The Circuit

Audio from a VHF HT is routed to
both the microphone input of the TC70
and the input of the SSI202P touch-
tone decoder chip. This way, ground
statiors can actually use this system

Ham Television

as a remote audio repeater (2 meters or
220 MHz in—ATV audio subcarrier
out). When a valid touch-tone com-
mand is decoded by the 5SI202, a
unigue 4-bit output results. This is
hooked into a 4-to-16 line decoder IC
(4514) which gives you an output corre-
sponding to the number you pressed.
This is only active as long as you hold
down the touch-tone pad, so a few
4013 flip-flops latch the outputs either
on or off until reset, The video and au-
dio paths from the two TV cameras are
routed through a 4066 analog switch
which is controlied by the output of one
of the flip-flops. For example, touch-
tone #3 will cause the video and audio
from camera 1 to be selected. When #4
is pressed, the 4013 flip-flop (U2A) is
reset, which selects camera 2.

In & similar manner, touch-tone com-
mand #1 keys the TV transmitter on,
and touch-tone #2 turns it off. Com-
mands 5 and 6 key a relay on or off to
control the external power amplifier (if
used). There are a number of unused
outputs which can be used for addition-
al features.

Installation

In order to fit inside the TC70 and be
easily removed, Bill built the controller
onto a Radio Shack protoboard (RS#
276-154). The nice thing about this par-
ticular protoboard is its built-in 44-pin
edge plug. With the front panel of the
TC70 facing you, mount the edge con-
nector inside along the left panel. Re-

ferring to Figure 1, the top row of the
connector is numbered from 1 to 22,
and the bottom row is labelied Ato Z. In
addition to the four optional LEDs,
mount a %-inch phone jack and an
RCA phono jack as shown. Wire con-
nections to the various controls and
switches inside of the TC70 also as
shown in the diagram.

Once you've completed your con-
troller board, just plug it into the con-
nector inside of the transceiver. Hook
up your video and audio inputs to the
TC70 as you normally would. Attach an

ceiver and plug it into the new audio
input jack on the side of the TC70. Ad-
just R14 for reliable touch-tone decod-
ing and R15 for proper volume into the
TC70 microphone input. You now have
a remotely controlled ATV transmitter.

Next Month

In my next column we'll show you a
complete circuit board pattern along
with a parts placement for the touch-
tone controller which should make as-
sembly a real breeze. i}

audio cable from your HT or VHF re- Continued on page 60
Parts List
IC1,2,3 4013 CMOS flip-flop
IC4 4514 CMOS 4-to-16 line decoder
IC5 S$51202P touch-tone decoder
IC6 4066 CMOS analog switch
IC7 7805 5-volt regulator
Q1,2 2N3904 transistor
C1,2,479,11,13,15 1.0 yF tantalum
C3,8,10,12,14,16 0.01 uF
C5,6 680 pF
R1 47k
R2 3.3k
R3,4,5,6,10 4.7k
R7 10 MEG
R8,13 10k
R9 6.8k
R11,12 1k
R14,15 5k potentiometer
LED1-4 Green or red LEDs
XTAL 3.579 MHz colorburst crystal
PCB Radio Shack protoboard with edge connections

Misc

Field Court, Dundee IL 60118.

(RS# 276-154) or PC board as described in note below.
44-pin edge connector (RS# 276-1551).

MNote: An etched and drilled PC board designed to fit a 44-pin edge connector is
available for $9.50 + $1.50 shipping per order from FAR Circuits, 18N640

DTMF DECODER/REMOTE-
CONTROL PC BOARD

PC ELECTRONICS
ATV XCVR BOX

/8" PHOME JACK OM LEFT SIDE OF ATV BOX
—

TO 4066 PiIM-10

&

FROM RD

LEDI,ﬂ\
-

AUDID OUT FROM 4066 PINS 4 B 11 =
FROM RO

=

LEDZ LINE-&UDI0 GAIN POT

_|
PRI

e

TO 4066 FIN-3 =—

)

FROM RE

CONTROL - REVR AUGIO INTD BOARD = | @ ot
—_— p
CONTROL: RCVR AUDID DUT TO ATV MIKE (MPUT —e > 2> = TO "MIC-IN JACK ON FRONT PANEL
»> g o> OF ATY BOE
> 35
—
— > 4
> 0>
FROM QI COLLECTOR > 5 3 TG PUSH-TO-LOOK" SWITCH CIRCUIT
z W ATV BOX
* E =
e RCA PHOMNO JACK
b OMN LEFT SIDE OF ATV BOX
> F > FOR CONTROL OF FOWER AMP
FROM Q2 COLLECTOR > T > @ o &
— H o
FROM 401% 34 PiN-| = g =
— | e
FROM 4013 38 PIN I3 > g >
> K >
> 10 >
.f';? L :;.__._._] !':J7
—_—
I2W0E TO TAOS REGULATOR Mo =— CWITCHED 12%DC FROM ATY BOX
el POWER ON /OEE SWITCH
= I >
= f
> |5 >
P i |
= |4 >
>R >
5 >
» 4 GREEN LED:s ON ATY BOX
—> 5 >—
c
>
>
>
E
3

@
W

FHROM Ra
TO 40E6E FIN-B =—

VIDED OUT FROM 4066 PINS 2 B 9§ —

TO 4066 PIN-|

44-PIN EDGE CONNECTOR
(RADIO SHACK #2T76-1551)

=— FROM FRONT PANEL CAM ALDID INPUT

448-FIN EDGE CONNECTOR MOUNTED ON INSIDE
| OF LEFT WALL ABROVE LED-HOLDERS

\\\.

H'I:A PHOMD JACHK
FOR REMOTE ON-OFF
OF FOWER aMP

. AUDID OUT TO HIGH SHOE OF FRONT PANEL

i~ =—FROM CUTPUT (COMMON | OF FRONT PANEL

774" VIDEQ-2" FROM "CAMERA VIDEQ" OM FRONT PANEL

2 205

AT CAMERASYVIDED SWITCH

> 2] > —= VIDED OUT TO HIGH SIDE OF FRONT PANEL VIDEQ-GAIN POT
> Y >

> = =—"VIBED-" 1N [FROM OUTPUT OF FROMT PANEL

!2:':' VIDEOSCAMERA SWITCH

-E:::::‘_*'—“—--—__“————:_—_-_______ j‘ —_-::IEB
—-—::=:::_____._:::__:‘_‘_H _________——'——"_ I:I__} 18]
: e aa®
D@ o = Q\\_/ @:@’.
.EH

é A8 MING JACK CONTROL

RCVE AUDID INPUT

Figure 1. Edge card connections (mounted inside the PC Electronics TC70-1 ATV transceiver).
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MARS Experience

Continued from page 36

the full-time post MARS stations didn’t help
is still a mystery.

MARS provided much more than savings.
It was often the only communications our
unit had to home base. Essential communica-
tions were made over MARS that would
not have been accomplished without it. There
is not a single battalion commander or staff
section who did not use, and use frequently,
the MARS system. Normal communica-
tions were so poor that even the Red Cross
sent messages through MARS to get them
delivered after failing through all other
means.

One case 1n particular was very bad. A
young soldier’s brother had died, and the
family had been attempting contact with him
for over 10 days. He got his message just the
day before his brother was to be buried. This
was not an isolated case.

Similarly, MARS stations in Germany and
the States stayed on many hours without be-
ing used. Lower level (battalion) MARS sta-
tions could have been instituted from the be-
ginning had systems been in place. But the
Army in general, and armor (tank) units in
particular, seem to be very shortsighted when
it comes to communications.

Our brigade and community stations are
both on the verge of being shut down. We
have only one last chance. . .if the new
Nuernberg Community Commander, Gener-
al Wilson, will agree to man it, one station
may remain on the air. If not, we will not only
lose the licenses but quite likely the equip-
ment as well. Even though it was purchased
with community funds, 5th Signal Command
may take it away from us just as they took the
entire Ansbach station only a year ago. And
that equipment was purchased by the Officers
Wives Club!

I should be happy . . . we went to war . . .we
survived . . . we helped many soldiers. . .. So
what’s the problem? I don’t know. . .I just
have this sinking feeling that won’t go away.

Many wonderful things happened on the air
with MARS. Marriage proposals, experi-
ments with antennas (have you ever had an
entire desert to set up as much antenna as you
wanted?), re-unions, marriages saved. All
because some hams were committed to
putting 1t all together. . ..

A very special thanks to those who kept the
home fires burning and their end of the
MARS system open: SSG Scott Hoffman
DA2SC/N4SXP, without whom AEMI1ELN
and AEMINBG would never have succeed-
ed; Nancy Tilton DA1KS/KA3NDB; Don
Goff DAIDD; and Helmut Boehm
DLANDK/AATFS. Most of all thanks to my
lovely wife Pat DA2WP/N4ROC/
AEMIWP, who never ceases to amaze me
and continues to be my inspiration day by
day. We did good! EE

SSG Michael R. Warner NX7T, Box 5961,
Headgquarters Second Brigade, 1st Armored
Division (3rd ID) APO, NY 09066.

UppDATES

Number 20 on your Feedback card

Parts Placement Error

See 'Microprocessor Repeater
Controller, Part |,"" starting on
page 28 of the October 1991 is-
sue. The author, John Bednar
WRB3ESS, writes: "'l discovered
an error in the parts placement
diagram on page 34. Jumper J3
should connect the common end
of U10 to 12 volts. The jumper end
near R20 should go to the pad
connected to diode D2, as shown
in blue in the figure.

48 HOUR
SHIPPING

Hitachi RSO Series

{Portabla Real-time Digital Storage Oscilloscopes)

YC-6023 - 20MHz, 20MSis 51,695

VC-6024 - 50MHz. 20MSis $1,885

VC-8025 - 50MHz, 20MS/s £2,195

VWC-6045 - 100MHz, 40MS/s £2.905

VC-6145 - 100MHz, 100MS/s $4,4895

ASO's from Hitachi fealse ol mode, avereging, save
mamory, smoothing, merpolaiion, pretriggenng, cursor
maaswrements. These scopes enable more accurabe,
aimphier obsanvation of comples wanelorms, m addfion 6
such funclions as hardcopy wia a ploar imeariace and
wavetorm transier via the RS-2320 interace. Enjay 1he
comiort of anaiog and the power 1o dsgaal,

25MHz Elenco Oscilloscope
$349

S-1325
: » Dual Trace
- = 1mV Saensitivity
« 6" CRT
= X-% Oparation
= TV Sync
{2] 1x, 10x Probes included

TR T

ELENCO & HITACHI PRODUCTS
AT DISCOUNT PRICES

SPECIAL BUY
V-212 - 20MHz Scope $425

Hitachi Portable Scopes
bDC to SO0MHz, 2-Channel, DC offset func-
fion, Alemate magnifier funclion

V-525 - CRT Readoul, Cursor Meas. $9895
V-523 - Delayed Sweep $475
V-522 - Basic Modal $875
W-422 - 40MHz 3775
V-223 - 20MHz delayed sweep 5695
V-222 - 20MHz deluxe 2525

PRICE BREAKTHRU
20MHz Digital Storage Oscllloscope

= Analog/Digital Scops

» 21 word per channel memary D5203
= 10MEs sampling rate ?95
» State-ol-ari iochnology $

# Inchidas probas

TO ORDER

CALL TOLL FREE
1-800-292-7711

HITACHI COMPACT SERIES SCOPES

This senes provides many new funclions such as CAT

Feagout, Cursor measurements (V-

10851 065A/EE5A), Fre-

guency Cir. [V-1085), Sweeptime Auvioranging, Dalayed
gwaap Bnd Tripper Lock using a B-inch CAT.You don feel
the compaciness in lenms of perormance and opam@son,

V-B60 -

60MHz, Dual Trace

V-685A - GOMHz, DT, wicursor
V-1080 - 100MHz, Dual Trace
V-1065A - 100MHz, DT, wicursor _
V-1085 - 100MHz, QT, wicursar _____
Y-1100A - 100MHz, Quad Trace
V-1150 - 150MHz,. Quad Trace

§1.,149
§1,345
§1,395
$1.649
£1.995
$2.185
$2.695

Elenco 40MHz Dual Trace

G

i . 10Ky

= Includes

codto  £495
S0MHz - 5.1340

= High |luminance 6" CRT

= 1MV Sensitivity
Accaleration Voltage
= 17ns Rise Time

« X-Y Operation

(2) 1x, 10x Probes

All scopes incisde probes, schematics, operators manual and 3 year (2 yis for Elenca scopes) world wide warranty on parts & labor. Many accessaries available for all Hitachi

scopes. Call or wiite for complate specilications on these and many other line osciloscopes.

Ix, 10x Scope Probes: P-1 65MHz $19.95, P-2 100MHz $26.95

B+K
TEST EQUIPMENT
All Models Available

Call for special price

o

Soldering Station

Temperaturs Controlled
SL-30 599
5 Digital Display
Temp Ranga:
300F-300F

HT-200
$55.95

Tails you if
YHS nead
iz defectiva

S

Dig i!-:r! Eupncﬂm‘r:a Metar

Taro cantral wi Caze § |

e Grounded Tip

A Owarneat Protect o

.' A must for

Quad Power Supply XP-580
$59.95

220V @ 2A
12¥ @ 1A
5V @ 34
Y@ 5A

Fully regukated and sher circuit protected

ﬂigﬂci LCR Meter
— LC-1801

$125
Meazures:
Calls 1uH-200H
Caps 1pl-200uf

CM-15508

$58.95]8
4 Ranpes S

1pl-20,000uid § 1S

5% basic accy.

Big 1" Desplay

. Multimeter with
:F' Capacilance &
- Transistor Tesier

| $55 cm-15008 | F
i FReads Volis, Ohms § F
Current, Capacitors, | g
Transislors and Al
Diodes { with case

\'ideu Head Tester I Four-Function Fraquency Counters

F-100 120MH
(ﬂﬂi@:a $179
s | F-1000 1.2GH

$259
Fregquency, Period, Totalize,
Sell Check with High Stabilized Crystal Oven
Osciliator, B digit LED display

Digital Triple Power Supply
XP-T65

$269

0-200 @ 1A
0-200 @ 1A
5V @ 54
Fully regulatec, Shor circuit protecied
with 2 lmit control, 3 separale suppaes
XP-660 with Analog Meters $195

GF-80146 Function Generator
with Freq. Coumer

$249

Sine, Sguare, Trangle

Blox
#9600
$28.95

Color Convergence Generator

Triggered Sweep
Calibrated Vioitage input
Single Ghannel

ldeal for awsdio work

AM/FM Transistor
Radio Kit
with Training Course

Model AMFM 108

$26.95

14 Transistors « 5 Diodes
Makes a greal school project

STANDARD

FLUKE

MULTIMETERS

All Models Available

uke TO-I $65
uka T 5145
ke 78-I1 5169

uke 87 5289

Call for special price

| CELLULAR
3000 I TELEPHONE
ACCESSORIES

Avallable for most phones
Call or write for detalls

True RMS 4 172
Diglt Mullimeter

M-T000

$135

05% DG Accuracy
1% Resistance
wilh Frag. Coundar
and Dahize Case

AMATEUR RADIOS

5G-250

Pulse, Ramp, .2 to 2MHz
Frag Counter 1 - 10MHz
intExt oparation
GF-8015 without Freq. Meter 5179

Provides sine, Inangle, sguare
wave lrom 1Hz 1o 1kMHz
AN ar FM capabdify

Learn to Build and Program
Computers with this Kit

Includes: All Parts, Assembly. and Lesson Manual

Wide Band Signal

Generators |

Model I
MM-8000

$129.00

SG-9000 $128

AF Frag 100K-450MH: AM Modula-

Snarting o scraich you build a complete sysiam. Ous tion af 1KHz Vasiable AF cutpid

i cro-Masias tiner ieaches you o write n FAMs,
AOMe and ren & BOBS microproosssos, which uses | S0-9500 w/ Dightal Display &

sirmilar maching lenguisge as IBM PG, 150 MHz bullt-in Counter $£249
WE WILL NOT BE UNDERSOLD!
UPS Shipping; 48 Stales 5% - l.l.\
53 Min 410 Max) Shipping
ILRes., 7.5% Tax FAaX: TOB-520-0085

[ RIHN 292 T 708

Finest in the industry
10 rock steady patterns
RF & Video output

High Current Power Supply

Fully requiated, 0-122VAC @ 2A, O-
40VAC @ 10A or 0-30VOC @ 104, Fully
variable, Sheort circust protected.

> SALES INC.

I"nl-'~ htlhu'nml-i Deerfield. 1L h”l'l"
41007 H

$79.95

Mow available - The worlds finest
amateur radios. Unsurpassed qualily
and fealurss makas STANDARD the
worlds most popular fine of amateur
radios.

Mini Deluxe HTs:
C168A 2 meter
C46BA 450MHz

Twin Band HTs
Co28A 2M/220MHz
C520A 2M/440MHz

Twin Band Mobile
C5608DA 2M/440MHz  CALL

We also have many accessoras for
thase radios and most heath radios.
Call for details.

Kit $59.95

CALL

CALL

15 Day Money Back Euﬂrr:miee

2 Year Warranty

WRITE FOR FREE CATALC}G
CIRCLE 184 ON READER SERVICE CARD




A TV Continued from page 58
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PC BOARD [RADIO SHACK #2T76-154 ) PLUGS INTO 44-FIN
EDGE CONNECTOR (RADIO SHACK #276-1551), MOUNTED
INTERNALLY TO LEFT WALL OF PC-ELECTRONICS ATV BOX.

Figure 2. Schematic diagram of the touch-tone controller.
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OM-3, the world's most popular low-cost sarvice moni-
r. For shops big or small, the COM-3 delivers advanced
ipabilities for a fantatic price—and our new lease pro-
-am allows you 1o own a COM-3 for less than $3.00 a day,
2atures *Direct entry keyboard with programmabie
emory *Audio & transmilter frequency counter *LED bar
-aph fraguancy/error deviation display #0.1-10.000 uv
Jtput levels =High receive sensifivity, less than 5 uV
100 kkHz to 999 88085 MHz «Continuous frequency cover-
72 *Transmit protection, up to 100 waftts «CTS twone
woder, 1 kHz and external modulation.

amssy Electronics has been manufacturing elec-
anic test gaar lor over 10 years and is recognizad lor
; lab quality products at breakthrough pnces. All of
Jr counters carry a hull one-year warranty on parts
d labor. We lake great pride in being the largest

anufacturer ol low-cost counters in the entire Telescopic ship antenna—BNC plug, WA-10 . . .. £11.65
.S.A Compare specifications. Our counters are full- High impedance probe, light Inldlng. HP-1 ... 318685
atured, from audio to UHF, with FET high Low-pass probe, audio use, LP-1 . .. vennarse ST0.98
ipedance input, propar wave shaping circuitry, and Direct probe, ganeral purpose use, DG-I AR G LA & | 6"

Jrable high quality epoxy glass plated-thru PC Tile

sard construction. All units are 100% manufactured Rechargeable inlernal baliery pack, BP-4 . ... 59.95

the U.5.A. All counters feature 1.0 ppm accuracy cT-

ALL COUNTERS ARE FUL

RAMSEY ELECTRONICS

FREQUENCY COUNTERS
1-70 7 DIGIT 525 Mz CT-90 9 DIGITG00MHz  CT-125 8 DIGIT 1.2 GHz

SIGNAL GENERATOR

Finally, a low-cost lab quality signal generalor—a true
alternalive 1o the $7,000 generators. The RSG-10 is a
hard working, but aasy lo use generator ideal for the lab
as wall as for production \est. Lease it for less than $3.00 a
day. Features * 100 kHz to 899 MHz 100 Hz resolution to
500 MHz, 200 Hz above = =130 (o + 10 dBm output range
+0.1 dB outpul resolution =AM and FM modulation =20
programmable memories «Output selection in volts, dB,
dBm with instant conversion batween units *RF ocutput
reverse power protecied *LED display of all parame-
lers—no analog guesswork!

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

bail, elevates counter lor easy viewing, TB-70 ... 59.95

80 oven timabase, 0.1 ppm accuracy, cw-n : 5985

LY WIRED & TESTED

MODE! FREQ. RANG SITIVITY  DIGITS |  RESOLUTION
CT-50 20 Hz-600 MHz < 25 mV 10 500 MHz a8 1 Hz, 10 Hz
CT-TO 20 Hz-550 MHz < 50 mV 10 150 MHz 7 1 Hz, 10 Hz, 100 Hz $139.95
CT-S0 10 Hz-600 MHz < 10 mV 1o 150 MMz 9 0.1 Hz, 70 Hz, 100 Hz 516895
< 150 mV to 600 MHz
CT-125 10 Hz=1. 25 GHz < 25mVy 1o 50 MHz 9 D.1 Mz, 1 Hz, WO Hz $189 95
< 15 mV 1o 500 MHz
<100 mV 10 1 GHz
CT-250 10 Hz-2.5 GHz < 2% mV 10 50 MHz g Q1HE THE. 10 HE 235
typecally 3.0 GHz < 10mVio 1 GHz
<S50 mVio 2.5 GHz ;
PsS108 10 MHz-1.5 GHz, < 50 mV Convert your existing counter £ 1$89.85
Prescaler divide by 1000 o 1.5GHz -

e [ —

't complete kit '
sﬁ-? Boost those weak signals to ?m.ﬁ'-

scanner, TV, shortwave radio.or fre-

quency counter. Flal 25 dB gain; 1 to

w low-cost microwave Doppler | 1000 MHz. 3 dB N BNC conneciars.
lar kit “clocks'' cars, planes, boats, | Runson 12 VDCor 110 VAGC.

-ses, bikes or any large moving ob- | PR-2, wiredt, includes
L. Operates at 2.6 GHz with up o e da £

FM-3
: SHOWN

Picl tha unit thal's right for you. All
units transmit stable signal in 88-

' 108 MHz FM band up to 300° axcep
for hi power FM-4 thal goes up 1o Ve
mia.

FM-1, basic unit — .

FM-2, as above but with added mike

At:idaptar
o $5995

- mile range. LED dightal readout

plays speed in mies per hour. ki | tlmmm

ﬁmpﬂwrﬂurwhmpnrm

rphane output allows for listening '5_1 bulld powee times
ual goppler shift umu:l-hm-l: o Wi :Twmmhffaw
POWEr Gain, i, n,
jm:‘?mEfﬂ;m 16W out, 5W is for 40W out. Same
uns VDC. Easy i buid- amp as featured in many ham

- - wery small, 1
mrﬂmmw:BI.’smm' azine aricies. Complede with al FM-IWT uh{m mw-tnﬂﬁ
APERLY PRGNS Tf 8 o Rain: PA-1 40Wpwramp kit ... $2995 | gurc miniature sensitive mike car-

ook A very usetul and tull-of-fun lat TR-1 RF ssnsed T-A

MUSIC MACHINE
Neat ot that will proguce 25 differ
&l classical and popular lunes,
plus 3 doorchime sounds. Lots of
fun for doornedls, shop, or store an-
frances, car Nom, music boxes, elc
Rune on 8V baitary or wall irane-
former. Excellent speakar volume
and adjustabie tempo and pitch
Add our case set for a handsome
finished look.

Complete ki, MM-5 £24 95
Case + knob set, CMM-5  §12 85

FROWAVE

FRUSION ALARM

real microwave Doppler
1=or that will detect a hu-
n as far as 10 feel away.
erates on 1.3 GHz, and is
| affected by haal, light, or
rations. Drives up to 100
 output, normally open or
sed, rung on 12 VDC.
mplate kit MD-3 . §$16.95

VOICE ACTIVATED § TELEPHONE
SWITCH

Voice actlivated
swilch kil provides
switched outputl with
curment capabeiity up
10 100 mA. Gan drve
relays, ights, LED, or
aven A fEpe recorder
motar. Auns on 9
vDC

V5t ..

‘NE DECODER
ompists 1o GeCOoe
i zingie PC boand Fea-
v £00=-5000 Hr ag-
aths tangek v 20-wm
vorage Teguiaton. SE7
Usfil for fouch-iona
T oehei PR #c
i 350 be =i i 4 B
ONE ahcis Agsy ot
12 wolls
npets o, TD-1  §555

up W0 Y mile

phong!

£695 | PB-1 kit

LIGHT BEAM FM RADIO
COMMUNMICATORS
Transmits audio over
infrared beam uwp 10
30 —use simpie lens-
85 10 go up to Ya milal
Humn free, uses 30 kHz
carrier, Great for wire-
less earphones oF un-
detectable “'bug.'’
Transmittar + receiv-

erset, LB56 . $19.95

ALESTIK
ihocking kit! Blink-
LED aftracts wvic-
5 1o pick up Inng-
ni-looking can—
4 walch the fun!
al for office desks,
Ties, nosey Know-
st
-4 kit . . . . $60.85

MHz IF. Tun
FM broadcast

FR-1 kit .

PACKET RADIO

Commodore CE4/128 packet
radic interface. Uses famous
German Digicom software. Faa-
tures EXAR IC chip sel for ridi-

VHF lones. Includes FREE disk
software. PC board, all neces-
sary parts and full documenta-

lion.
Complate kit, PC-1 $49.95

TRANSMITTER

Mimi-sizind with profes-
gional performance.
Sell-powered from
phong ling, fransmits
in FM broardcast hand

gasily anywherg on
phone ling or inside

Full-Redged superhel,
microvoll sensitivity,
IC delector and 10.7

wall as large portions
on each end. ldeal for
“"bug' receiver, hob-
by axperiments or
aven as FM radio!

preamp $7.95
FM-4, long range, high power with
very sensilive audio section, picks
up voices 10" away $14.95
FM-3, complete unit includes case,
baftery, switch, antenna, and built-in
concansor mike. Excellent fidelty,

relay kit $895 1 riage for FM-1,2. 4 $295

LO NOISE PREAMPS
Make that reciever come
ALIVE! Smail size for easy
installation with H-Q tuned
input for peak performanca
Excellent gain and noise fig-
ure—guaranteed 1o improve
reception! Specity band.
2M—PR-10, 220 MHz—PRA-
20, 440 MHz—PR-40,

Each kit ... vow BT S

ble operation—runs HF of

SPEAKER PHONE

Talk on the phoné hands-iree, great 10 put in
shop of shack, press the bufton 10 anSwer—no
actusgl phong needdd Works same 25 COMMer-
cial units Talk from anywhere in room, phong
ine powered—no baftery needed. Super for
family and conference calls or buy two for
hands-fres ntercom’ Add our case set for a pro

ook
SP-1 §29985 Case-CSP_._ . $1285

Inetajic

£14.95

SUPER SLEUTH BROADBAND
plifigr which will pick
up a pin drop at 15
feat! Greal for moni-
toring baby's room or
as general purpose
ampilifier. Full 2W rms
output, Runs on B 1o
15 volts, uses B-45
ohm spaakar,

BM-B ki 55.85

Very popular sénsilive
all-purpose preamp,
ideal for scannar,
TVs, VHFIUHF rigs,
counters. Lo noisa, 20
dB8 gain, 100 kHz-1
GHz, 9V-12 VDC op-
aration,
SA-7 kit .

es Std.
band as

$14.95

§14 95

2 MTR & 220 BOOSTER AMP

Here's a greatl booster for any 2 meter or 220 MHz hand-held unit.
These power boosiers deliver over 30 watts of outpul, allowing you fo
hit the repeater’s full quieting while the low noise preamp remarkably
improves reception. Ramsey Electronics has sold thousands of 2 meter
amp kits, but now we ofter complately wired and tesied 2 mater, as well
as 220 MiHz, units. Both have all the features of the high-priced boos!-

ers at a fraction of the cost

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & tested
anzmmmmnm:mgu;
Fully wired & tested

20, 30, 40, 80Mm
CW TRANSMITTERS

Join the fun on GRP| Thousands of these mini-rigs have: -

been sold and tons of DX contacls have been made.

Imagine working Eastern Europe with a $30 transmit-
ler—that's ham radio at its best! These CW rigs arg.ideal
mates 1o the recelvers at right. They hdve wo-position
variable crystal control (one popular ORPXTAL inclued-
ed), one wall oulpul and bulll-in.anjenna swiich. Auns on
12VDC. Add our maiching.case and knob salior a hand-
some finished look. ¢

Your choice of bands . ", 22095

(Specily bana OQRP-20, 30, 40 or BO)
Maiching case & knob set, CORP

E-ZKEY CMOS KEYER

$1295

Easy-io-build kil has sdetone oscillator, speed control
and keys most any ransmier Auns for months on a 8V
battery. 28-page manual gives ideas on making your
own key for extra savings. Add our matching case set
for complete station look

CW-T it _....._.. .-- 524 95
Mmuhlngcasekrnbm COW .. $12.95

ACTIVE ANTENNA

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

AA-T R . - .. 8 -]
Matching case & knob set, CAA $1285

SPEECH SCRAMBLER

Communicate in total privacy ower phone or raso. Kil
foatures full duplex OPEralioNn using frequency Mver-
s0on. Both mike and speaker of ine infout connechons
Easy hookup 10 any radko, and telephone use raquires
no direct connection! Easy to build 2 IC circust. Can also
be used o descramble many 2-way radic signals. Fin-
ish your kit off with the handsome case & knob set

SE-Tkit . £29.95
Matching casa & knob set, C55 . $1205

SHORTWAVE RECEIVER
/Iv"'—l.ﬁ&_

Fantastic receiver thal capiures the world with just &
12" antenna' Can receive any 2 MHz portion from 4-11
MHz. True superhel has smooth varactor luning, AGC.,
RF gain control, plenty of speaker volums and fruns on a
9V battery. Fascinating Scoul, school or club project
prowdes hours of fun for even the most serous DXer.
For the car, consader owr shorfwave converier. Two
swilchable bands (in 3-22 MHz range), sach 1 MHz
wide—tunable on your car radio dial. Add some interest

o your drve home!

Shortwave racedver l, SHI . $2785
Shorwawe convener kot, SCI . - AL .
Matching case set for SRI, CSR - 1 -
Maiching case set for SCI.CSC . $1285

EH Catretacte

= /16-924-4560

tumd -1 d 7oy _|_" & rmasimum af $10) tor ship __
ping. hanghreg and nsurance. *For Tofeign onders -'I—J'ﬁ
aod 15% lor surface mml, «=C00 (WUSA anly). add

S 50, =rgers undor S30. 00 53 H), s NY fEEi

fenis: add 7% sales tas, *H-gay ports warranty

merkits, =1 oyear parts & abaor warranly on wired

Wnits

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Ramsey breaks the price barrier on 2 meder rigs! Here's the ideal
rig for fiedd days. hamiests. vacations, second cars and packet (it
even has dedicated packet connechons). Six expandabie diode-
programmed channels, SW RF output, sensitive dual converson
recever and EASY assambiy Why pay more lor a secondhand
old rig when you can make your own for less. Have some fun with
your own truly AMERICAN-MADE FM rig! This kit comes com-
plete axcapt for the case, mike and spaaker—ICOM or equal
speaker-mikes plug right in. Aod our own beautiful case set for a
professional factory look.

FTR-188 Kt ..... ... ......uius M R 1 f L
FTR-146-C matal case & knob set .

3M9.895

$79.95

% 20,30, 40, 80M
All Mode RECEIVERS

-
g
tErE

"Build your own minl ham station. Sensitive all-mode
AM, CW, S5B receivers use direcl conversion design
wilh NEB02 IC as featured in QST and ARRAL hand-

' books, Very sensitive varactor luned over antire band.
Plenty of speaker voluma. Runs on 8V battery. Very
EASY 10 build, lots of fun and educational—ideal for
beginner or old pro. New 30-page manual. Add the case

sat tor wellk-fitted professional look

Your chosce ol bands . ... 52795
[SWnIrham.HH-zn HR-30, HR-40, p-ln.am

Malching case & knob sel, CHR $12.95

2,6, 10 MTR, 220
FM RECEIVERS

Keap an aar on the local repealar gang, monitor the cops,
chack out the weather or just plain listen around. These
sensilive superhet recelvers are jus! the tickel. They tune
any 5 MHz portion of the band and have smoath varactor
tuning, dual conversion with ceramic IF filtars, AFC, ad-
|ustable sgueich and plenty ol spaaker volume. Runs on
@V batlery and performance that rivals the big ngs! For a
complete finished pro look, add our maiching case and

nmhmmhmnrm

FM receiver ki I . L

Specity band: FR 146 (2m), FR6 (Bm), FR10 (10m), FR-
220 (220 MHz)

Maiching case & knob sel, CFR ... 51295

FM STEREO TRANSMITTER

Aun your own sterso FM statoon' Transmit a stable signal
in the standard FM broadcast band throughout the house,
dorm or nesghborhood. Connects easily io kne outputs on
CD player, lape decks, etc. Runs on 9V baftery, has

internal whip anlenna and external antenna jack. Add our
case set lor a “station" look!

FM-10 kit 11T .. 52995
Mnt-chlngcmset,cﬁul ekl -$12.85

AIRCRAFT RCVR

=

Hear exciting aicraft communications—pick up planes
up 1o 100 mies away! Recerves 110-136 MHz AM air
lots of speaker volume_ Runs on 8V baftery  Great for air
shows or just hanging around the airport! New 30-page
manual details pilot talk, too. Add case set for “pro™
ook

AR-1 kit i .$24 95
lhtfwmmﬂlﬂ ... 51295

FAX 716-924-4555

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564

G e A . . il . i e e
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Number 21 on your Feedback card

Mike Bryce WB8VGE
2225 Mayfiower NW
Massilion OH 44646

Mike’s Rules of Twenty?

With the cold days of winter upon us,
many hams turn to the bench for some
winter projects. Getting all the parts for
your latest project can sometimes be
more of a hassle than getting the pro-
ject running. Some time ago | de-
scribed Mike's "rules of ten."” Since
the mail has been running heavy on
obtaining small parts, it's time to up-
date the rules,

In a nutshell, Mike's “‘rules of ten"
are very simple. You order in lots of 10
to meet the minimum order amount
(ten bucks) and wait 10 days for the
parts to arrive.

Since this first came out in the Octo-
ber '86 "QRP" column, things have
changed. First, it is almost impossible
to find a part supplier with a minimum
order of ten bucks. Nowadays, the min-
imum is closer to twenty bucks.

Jameco Electronics

Some of the suppliers since 1986
have gone almost entirely to comput-
ers and computer accessories, drop-
ping most of their line of electronic
parts. This seems to be the current

" Low Power Operation

thrn. A hamfest bargain: a penny a
microamp meter!

trend at Jameco Electronics. With a
minimum order of $30, which most of
us can't afford to generate for a few
parts, Jameco is no longer a good
small parts supplier.

Circuit Specialists

A real old-time supplier of parts,
Circuit Specialist, is stocking more
and more computers and computer
paris, but they're also still hanging on-
lo the pieces and parts home-brewers
need. They have a minimum of $20
for plastic money, or $10 for checks or
money orders. They offer fast service
and a large array of parts, from transis-

tors and FETs to resistors and pots.
They're one of my favorite suppliers—
best price for resistors anywhere
around! Phone: (800) 528-1417 or
(602) 966-0764.

Mouser Electronics

Then there's Mouser Electronics. |
was a bit leary of ordering from this
company; somehow, | had this idea in
my head that you had to have a letter-
head and a Dunn and Bradstreet rating
to place an order. Whoa! Was | wrong.
Mouser could become the standard in
part ordering, and perhaps mail-order
in general. I'm serious!

Mouser has a minimum order of $20.
Just about every credit card you can
think of is honored. A toll free number
is available for orders as well as for
customer service.

With four regional distribution cen-
ters, Mouser can give you next day
service just about anywhere. All orders
are shipped the same day. When | or-
der by phone, one of the very helpful
phone operators takes my order, then
checks for availability of the parts | just
ordered. No surprises when the order
arrives. The operator lets you know if
any of the parts you have ordered are
out of stock, and when they might
come in. | have had parts orders
shipped from three different distribu-
tion centers, all to arrive on my door
step the very next day (using UPS next
day shipping).

Mouser stocks just about everything
you need. Is there a down side 1o all
this? Well, some of the parts are a bit

higher in cost, compared lo what some
of the other suppliers charge. But the
difference is not overwhelming, con-
sidering all the service you get. Mouser
gets my highest rating for QRP parts.
Phone: (800) 346-6873.

KA7QJY Components

Here's a vendor that was not on the
list in 1986: KA7QJY Components,
P.O. Box 7970, Jackson WY 83001.
Danny supplies a fine line of parts for
the home-builder. There is no formal
catalog, but rather a large sheet of
components available and their prices.
This list changes all the time, and Dan-
ny runs a lot of specials on transistors
and other parts the QRPer uses. There
is no minimum order, and you can't use
your plastic. There is a shipping charge
of $2.50 for each order. All the parts
supplied by Danny are brand new, but
they may be surplus. By buying sur-
plus, sometimes you get a better part.
If you want good quality parts, from
transistors to cores, KA7QJY Compo-
nents is a home-brewer’'s dream come
true.

One thing you should know about
some of the parts supplied by KA7QJY
is that they might be “‘house num-
bered™ paris. OK, whatl in the worid is a
house numbered part? It's simple. It's
a number the manufacturer stamps on
a part for a particular customer. If you
have ever assembled a HeathKit pro-
ject, you've worked with house num-
bered parts. They were called Heath
part numbers. A 2N2222 may be num-
bered as 417P234. Same part, same

DX on a clothesling?

ed the package and looked af it. Where can [ hang i +.-:1':.
ir" went out on the balcony to look. There was the 4 43
answer--my wife's clothesline, I pinned it 1o the line aggat 2

reeled it away from the building. Then I ran back to "

1991 CALL DIRECTORY
(On Microfiche)

Call Directory
Narne Index

CB-T0-10 METERS

We specialize in CB radio modification

S DX v o Ty B Geographic Indox. ... .. 10 J| | Eoversion ks repair books, ians, igh-

WIS 108 BEdue YOUE IiSqians sdd ”jﬁ,ﬁ o All three — $25 performance accessories. Thousands of
$10.95 $13.05 S9.95 56995 Wy Shipping per order $3 satisfied customers since 1976! Catalog $2.
AntennasWest B%-' ils_o%% BUCKMASTER PUBLISHING

CBC INTERNATIONAL
LOU FRANKLIN/KENH - Owner
P.O. BOX 31500X. PHOENIX, AZ B5046

Box 50062.5, Prove, UT 84605
merns in TechNofe #1228 55,95

Mineral, Virginia 23117
703: B94-5777 800: 282-5628

CIRCLE 7 ON READER SERVICE CARD

Technical data, plans,

CIRCLE 89 ON READER SERVICE CARD

Natural Veice Playback Board

EMCOM
10 HOWARD ST., BUFFALO, NY 14206
(716) 852-3711

sALEs AMATEUR RADIO service

5730Mobud  San Antonio, TX 78238
FAX (512) 647-8007

Palomar Telecom, Inc.
300 Enterprise S0 Suite E

(619) 746-7998
CIRCLE 139 ON READER SERVICE CARD

(212)680-6110

TOUCH TONE DECODER: F S N NS SO ey = Repeater ldentifiers
1 5 = Co Stations
Decodes DTMF | & : o
3 » Remote Telemetry
tones from audio | ¥ : i
source, (tape, - : " Maliipl Langoages
phone, radio). E Factory Authorized Dealer & Service For E AlGusOiatets
Dlspli}ls [CD | i KENWOOD i DataVoice - DV-64
Add a Recorded Natural Voice 10 your system or equipment.
num b : YAESU = Voice vocabularies or multple phrases up 1o 1 minute mn a
ﬂlsplay, 2{}0 i ICOM | Natural Voice is saved in Non-Volatle E-Prom memory.(If
. B i power is removed the recordings will not be lost). We'll record
Dlg“ mﬂmﬂry. : _ : your message(s) in a male or female voice - or - you can record
the library by using the optional S18- 1000 development board
T-2000 slﬁg ppd USA = Call Us For c = on an IBM or compatible computer.
SURVEH_;L ANCE/ = Great Prices & Great Service = Parallel Input Word Select 8 ohm Audio output
! = TOLL FREE ORDER LINE 1-800-344-3144 = ig“ulzaﬂli,:ﬂ;;;;?;?m T:,ﬂt];m*?:‘.d l;;ul::::;,“l
COUNTE RSURVEH—‘LANCE : R = Multiple Modes Size : 4.00" x 4.25"
Eﬂ[ﬂl{}g $5 g vt rkginmieclsni i 30 sec - 30 minute Timers Connectors Included
; = THE C EN Tlf. R. = Price $ 169.00 Single Oty (programmed)
i L
B i
i ]
: '
L =
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specifications, just a different number
stamped on it.

One of the benefits of house num-
bered parts can be described in one
word: pricel In many cases, the house
numbered part will be of higher quality.
Some house numbered parts have to
meet military specs.

All Electronics

All Electronics supplies house num-
bered parts, and a variety of surplus
parts, at very good prices. They accept
plastic money with a minimum order
of $10. They're a good supplier for sil-
ver mica caps and high wattage resis-
tors. Phone: (B00) 8B26-5432.

Oak Hills Research

The last vendor is Oak Hills Re-
search, 20879 Madison street, Big
Rapids M| 49307. They offer complete
kits for QRPers as well as parts. There
is no minimum order if you pay by
check or money order. There's a $15
minimum order if you want to use your
plastic. It's a great source if you need
only one or two transistors for your pro-
ject and you don't want to brother with
large minimum orders.

Of course, there are many more sup-
pliers of parts, kits and circuit boards
out there. This is only a sample of those
I've had good results with.

Other Parts Sources

Don't forget to check oul the local
Radio Shacks. They offer parts when

you really have to have them, like late
at night on a Saturday. Sure, they're
expensive, but they do stock a lot of
parts that might come in handy in a
pinch.

And then, of course, there are ham-
fests. These are great for picking up
boxes, variable capacitors, transform-
ers, and the like. | kind of stay away
from transistors and other active com-
ponents. Sometimes you don't know
where the parts came from, or if they're
any good,

And you won't be able to find the guy
next time if they aren’t. The meter in
the photograph is a hamfes! special.
About the size of a quarter, this 0-100
microamp meter sold for a buck. That's
a penny a microamp! | bought all the
meters the guy had. Without a doubt,
you'll be seeing them in upcoming
projects.

For circuits boards, don't forget
about Far Circuits, 18N640 Field
Court, Dundee IL 60118. Send a large
SASE for the latest list of PC boards.

Mike's Rules of Ten Still Good

Order in lots of ten, order the mini-
mum, and wait ten days. That's Mike's
“rules of ten"'!

Next month | hope to have a proj-
ect underway, so dig out the soldering
iron and get it ready. If you did not get
your copy of the HW-8 Handbook,
you're out of luck. All copies have been
sold. A reprint? Not likely, but who
knows? B

Number 22 on your Feedback card

DEALER DIRECTORY

{_-'IF_:. '.h-l‘l.‘l JHE

New Castle

Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mfg., Ameritron, Cushcraft, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As-
tron, Larsen, and much more. DELA-
WARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-
7728,

IDAHO

Ross WB7BYZ has the largest stock of

amateur gear in the intermountain West
and the best prices. Over 8,000 ham relat-
ed gear in stock. Call us for “all” your ham
needs today. ROSS DISTRIBUTING CO.,
78 S. State, Preston ID 83263. (208)

North Jersey's oldest and finest Short-
wave and Ham Radio Dealer. 112 miles
from Garden State Parkway. Authorized
Dealers for AEA, Kenwood, Japan Radio
Company, ICOM, Yaesu, etc. Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52
Park Ave., Park Ridge NJ 07656. (201)
391-.7887.

NEW YORK

Manhattan
Manhattan's largest and only ham
and business Radio Store. Featuring
MOTOROLA, ICOM, KENWOOD,

YAESU, AEA, SONY, PANASONIC, MFJ,
GBC CLOSED CIRCUIT TV CAMERAS
AND MONITORS, BIRD WATTMETERS,
OPTO ELECTRONICS FREQUENCY
COUNTERS, AOR SCANNERS,
TEN-TEC, ETC. Full stock of radios and
accessories. Repair lab on premises.
Open 7 days. M-F, 9-8 p.m.; Sat. &
Sun., 10-5 p.m. We ship dwide. For
Specific information call or write:

BARRY ELECTRONICS, 512 Broadway,
New York NY 10012, (212) 925-7000.
FAX (212) 925-7001.

Columbus
Central Ohio’s full-ine authorized dealer
for Kenwood, ICOM, Yaesu, Alinco, Info-
Tech, Japan Radio, AEA, Cushcraft, Hus-
tler, and Butternut. New and used equip-
ment on display and operational in our
4000 sq. ft. store. SWL department,
too. UNIVERSAL RADIO, 1280 Aida

Drive, Reynoldsburg (Columbus) OH
43068. (614) B66—4267.

FANIA

PENNSYLV

Trevose
Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&AW, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRON-
ICS, AEA, VIBROPLEX, HEIL, CALL-
BOOK, ARRL Publications, and much
more. HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047.
(215) 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle
Reader Service 298 for more information.

DEALERS: Your company name and message Can contain up 10 50 words for as ittle 2s $420 yearly (prepaid), or $210 for

six months (prepaid). Mo mention of mail-order business piesse. Direciory

text and payment must reach us 50 cays in

advance of publication. For example, advertising for the April 91 issue must be in our hands by February 1st. Mall to 73
Amsteur Radio Taday, Box 278, Forest Road, Hancock NH 03448,

MAECOM

Extender for

Amateur Radio

2 meter Handhelds

« Boosts Signal from Flex
& 14 wave Armannas

Language Guide

AUTGMATIC ANTENNA MATCHER

The ultimate advanced technology —
when you need it most

P.O. Box 502
Ft. Lauderdale, FL. 33302 Call Sonny
(305) 523-6369

THE BOTTOM LINE: “MANCOM WORKS™

CIRCLE 101 ON READER SERVICE CARD

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-ZOO FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
® |ron film on to copper clad board
* Peel off film and etch
convenient BY x 1] size
With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for $3.95 10 Sheets only $5.95
add $ 1 .50 postage MY Res. add sales tax

The MEADOWLAKE Corp.

Dept. Y, P.O. Box 497
Morthport, New York 11768

« Lowers Radiation Angle
* Improves both Heceive
and Transmit

Eully canullid

* Snaps on Handheld
* Welghs only 13 oz » Raises Low Power
Peadormance

« Adds No Bulk or Helght
» Saves your Battery Pack

: Order Hotline
Bex 500838 Prove UT sdsof {_B00-926-7373
N7 &ummmmﬁm-rm.
e

~  CIRCLE 107 ON READER SERVICE CARD

QRP CW TRANSCEIVERKIT

* Available on 20M or 40M band
* Supenor superhet design

» Single-signal receiver

» CW crystal ladder filter

» VFO tuning with vernier dial

* RIT wicenter detent control

* Very effective AGC

» Selectable audio filter

» Sidetone oscillator

» 2-3 walts of RF output

* Semi break-in

* 12VDC operation

» Custom pre-painted, punched & silkscreened cabinel

*» 100% complete kit with instructions

* Measures (HWD): 2% " X 6%" X 6"

* Weight: 24 oz.

*$149.95 + $4.00 shipping & handiing. Michigan residents
add 4% sales fax.

At your favorite dealer, if not order direct.
For free catalog call or write

OAK HILLS RESEARCH
QRP HEADQUARTERS
20879 MADISON STREET
BIG RAPIDS, MI 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633

CIRCLE 82 ON READER SERVICE CARD

* Written especially for the ham radio operator
* Hundreds of phrases * Vol. 1—incl, French,
Spanish, German, Japanese, Polish = Vol. 2—
incl. Swedish, ltalian, Portugese, Croatian,
Norweglan. ONLY $10

Send $10 per vol in U.S. (outside U.S. $12.50 per vol)
ROSE, P.O. Box 796, Mundelein, IL 80060-0796

CIRCLE 134 ON READER SERVICE CARD

X-BAND TRANSMITTER
mam (2% x 3%
== ‘1 ") GaAs microstrip
ransmitter pro-

vides 10 dEm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Great for long-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System.... $39.00
Parts & Instruction Kit $29.00
Plus $2 00 Shipping and Handling

INNOTEK Inc.

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

Visa « MasterCard - Check - Money Order - COD
Money-Back Guarantee
CIRCLE 293 ON READER SERVICE CARD
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Subject/Articie

Amplifiers, Audio, Preamps

10m sideband amp
gain

gain

gain step swiltch
Voice ID on a Chip

Antennas

Antennas by the Yard
antenna tuner
Apartment Antennas
Artificial RF Ground
Collinear for Two Meters
Dual-Band Vertical

ESV Mod Quad
Half-Wave Gain
Heli-Hat Antenna

Indoor 10m Beam
Lightning Protection
L-O-N-G Wire

Low Cost Discone
Low-Pass Ant Tuner
Mag-Mount

Megaloop

Mobile HF

Pocket Portable
Quag-V

Simple Gain Ant

SPSM Mobile Mount
Square Pancake Antenna
Ten for 10

Variometer Construction

1991 Annual Index

Description

for QRP rig
and capacitance
general info

HF

for QRP

several designs
wiseries circuit
construction
160/1750m
50-1296 MHz
450 MHz HTs
10-17m

2-gle coaxial
grounding

for DX
144-1296 MHz
reduce harmonics
construction

ATV, FSTV, SSTV, Video, Balloons

10-minute timer

ATV network

BLT-2

demo, portable

demo, school
Earthwinds flight
Franklin HS

Future Modulation
Houston balloon

Jet mobile
“"Lookie-Talkie"
Martin Emmerson EPROM
Micro ATV Transmitter
Rockoon

STS-37

W1BHD

WeatherBnef

Computers and Softwaree
Computerized Tuning
guide wavelength

High Speed Data Acq
Microprocessor Rptr Ctrir
Microprocessor Rptr Ctrir
modems

Parallel Port /O Board
Software for Hamshack
Software for Hamshack
Software for Hamshack
Software for Hamshack
TRTY.EXE program
Universal CAT Interface

Diagnostic, Test Equipment

Crystal calibrator
expanded voltmeter
expanded voltmeter

FSM plus

Handy Inductance Bridge

High Precision Freq Standard

Marker Generator
Portable Freq Counters

wirelay
activities
Houston balloon
HAMCAM
BEMARC

with ATV
weather balloon
ATV

DARA

airshow

RS Pocketvision
SSTV

70cm

w/ATV

70cm ATV

ATV pioneer
forecasting

for Ramsey kits
calc software
interface

Part |

Part li

9600, TAPR
construction
Part |

Part Il

Part il

Part IV

RTTY
computer ctrl'd rig

using 7490 IC
construction
schematic
circuits

for small coils
construction
construction
uses

Author

NZ5G
KB1UM
KB1UM
KB4ZGC
WBBELK

WABTLK
WBBVGE
WGV
KB4ZGC
G3YCC
WD4PLI
WBOESY
ADSX
KB4ZGC
NSCAP
NU1A
WiGV
ADSX
KB4ZGC
AD5X
WIiGV
AABNG
KB4ZGC
WB3AYW
ADSX
WBOAL
W25MA
KM4UL
WD4PLI

WBEBELK
WBBELK
WBBELK
WBBELK
WB2MGP
WBBELK
WBBELK
WSNTP
WBBELK
WBBELK
WBSELK
WA3USG
KC6CCC
WBS8ELK
WBSELK
WEBSELK
WBSELK

WB3ESS
WB3ESS
WASZIB
VEGBGL
WA4BLC
WA4BLC
WA4BLC
WA4BLC
WASAJR
KSYEF

KB4ZGC
WB8VGE
WBSVGE
KB4ZGC
KB4ZGC
Johnson
KB4ZGC
WBENOA
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OCT
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SEP
APR
SEP
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NOV
OCT
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FEB
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FEB
SEP
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FEB
JUL
JUL
MAY
JUL
JAN

DEC
FEB
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OCT
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JUL
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AUG
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Subject/Article Description

Tube Tester construction

UHF FSM 400-500 MHz

UHF Source Dipper 400-500 MHz

Digital Modes: Packet, CW, RTTY, AMTOR, etc.

AMTOR getting started

Brass Pounder’'s Keyer construction

CoCo Packet & Mighty Mite

Copperhead Keyer Paddle construction

HF RTTY general

Microlog for RTTY

Mini-Keyer new version

Packet or RTTY? AMTOR/RTTY bands

Poor Man's Packet software TNC

Portable RTTY and software

Pseudo CW Filter construction

RTTY software

RTTY freqs determination

RTTY gifts resources

RTTY Index column, 77 to date

General Interest

220 debate band use

4U1UN ARS

Berens River School VE4AAL

Dave Novak N@DN Sacred Heart ARC

Dayton Youth Forum speakers

Desert Voices Project MARS

DXDA "91 countries

DXDA "91 winners list

Hope for Monolingual Hams  resources

Keys to Motivation teaching

Not Just Another Island Walrus Islands

OMIK address

Peyton Montcure no code

Rose Parade Mobile HF remote

Rptr Rights TASMA

Tropo Time is Now! KHBHME beacon

Tune in on Philately ham stamps

W3BE Radio Amateur
of the Year

WARC Bandwagon 30/12/17m

West Indies DXpedition

Microwave

10 GHz Dish plus feed system

beacons complete systems

Directory goodies at 902 MHz
& above

IMPATT devices Gunn diodes

mixers 3-64&10GHz

PLL brick filters modifications

PLL bricks for converter

PMTs and gain as power supply

Pour an Antenna casting lenses

Radar Detector Conversion to 10 GHz revr

AF filters beer can cavity

YIG oscillators construction

YIG sweeper drive circuits

New Products

A&A Engineering BayComm

A&A Engineering QRP xcvrs

AEA PC-Pakratt ||

Alexander Baiteries H26204/5/6/7

American Design Components
American Design Components

Ameritron

Ampire Inc. preamps
ASHTON ITC

AV Technology

A.W. Sperry Instruments
Azimuth Communications
Aztec RF

BelMERIT Corp.

CCTV Corp.

Number 23 on your Feedback card

catalog

catalog

QSK-5
146/14605/440
SCORPIO

ant software
Model DM-8500
WeatherStar ALTB
Model DXB-1
catalog

CCD-300 camera

Author Issue Page
WBSYBM FEB 27
WA1IAQ MAY 30
WBRESV FEB 24
WBOESV FEB 20
WBBVGE JAN 80
AABGG JUN 22
WA3AJR FEB 67
KISAZ MAY 9
WA3AJR SEP 61
WA3AJR DEC 70
WBIYBM MAY  14*
WA3AJR AUG 69
WB2EMS, NBKEI AUG 8"
WA3AJR JUN 59
WR5B JUN 1B
WA3AJR MAY 64
WA3AJR OCT 74
WA3AJR NOV 64
WA3AJR JAN 62
WABITF SEP 68
WB2MGP MAY 56
WB2MGP NOV 84
WB2MGP OCT 48
WB2MGP AUG 54
KATUKM MAR 18
staff SEP 32
staff SEP 30
WAI1LEP AUG 50
WB2MGP DEC 72
NL7KH DEC 50
staff SEP 79
WASITF JUN 68
WABTWF JAN 46
WABITF JUN 66
WBBNOA JUL 14
Schuessler JUN 14
WAGBITF JUN 68
N4LBJ JUN 50
VP2EWIHED FEB 34
WTOW FEB 57
WBEIGP MAR 73
KT2B FEB 52
WBGIGP JAN 78
WBGIGP FEB 58
WBEIGP NOV 66
WBBIGP DEC 74
WBGIGP AUG 82
WA4WDL FEB 48
WABEJO FEB 10
WBBIGP SEP T2
WBSIGP APR T2
WBBIGP MAY 78
staff NOV &2
staff JUN 61
staff FEB 64
staff AUG TO
staff FEB 64
staff OCT 64
staff OCT 66
staff JUN 61
staff FEB 64
staff SEP 65
staff DEC 78
staff MAR 66
staff OCT 64
staff SEP 65
staff DEC 78



ONV SAFETY BELT CO.
P.O. Box 404 » Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

QS0 more for greater distance,
higher gain and less interierence
with AAE Bandmaster Quads. Call or
write today for free brochure on the
world tamous UHF, VHF, HF 2. 3. 4, and 6 element quads «All-Sberglass
constructicn=Rugged engineermg=All weatherHighly dwectional
Expafient F/B «Fackat powernousa «Took-free assembly =1 year replace-
ment warmanty *VI1SA or Mastercard weicome «Custom orders. Alabama
Amateur Bleclronics=3164 Cahaba Heights Roade8'ham, AL 35243

205 967-6122

CIRCLE 253 ON READER SERVICE CARD

95 %

$3 HB-34 STANDARD

¥Wiea | NC | Cracik /| WD
Add S400 Snpg/kalg
AD Ges ood 1.9%

SPECIAL

ORDER NOW!

Ask for AFSY

(501) 732-5035

m{;@m I7E. 506 Nonh Mimowt 8. West Memptis, AR 72501 I

HamBoom

SopesTed Roaola 551 .50 |

STANDARD FEATURES INCLUDE:

& 10 M° REACH [(ANY DRECTON

ADUSTABLE TEMNSION [ STAYS PUT )

0" THRU-BOOM MBE CABIE DCONDISED)
ADUCSTABLE S=OCK MOUNTED ME HOLDER
SWIVEL RASE THAT CLAMPS OR SCREWS 7O DESK
MOVES BASILY WITH TWD SRNGERS

SPECIAL OPTIONS:

WIRED FOR HEL MM-10 (untermincted)
TERMINATED FOR MOST TRANCEIVERS
WIRED FOR HEIL TYPE FOOT SWITCH
DUAL MIKE MOUNT (comes with dual cabla)
CUSTOM MIKE CABLE LENGTHS AVAILABLE
?ﬁggl&}m H:ED. WI-H[|E -:IHHELACH

L HM-10 WIRED AND READY
MANY OTHER OPTIONS AVAILABLE

(CALL FOR SPECIAL OPTION PRICES()

4 b+ HF

SHORTY ALL-BANDER
-

ONLY 70 FOOT
LONG OVERALL

e Ll

—3=
THE PERFECT MATCH FOR |

ANTENNA TUNERS WITH
A BALANCED OUTPUT

= Compieisty laCiory assembed ready 1o Uusa

= Small, ighltesdaghd, seaihaneon?, Seaied SOrMBsrhEm wilh Stasniess Shed
eyelets

*  Heawy 14 (7122} gaugs stranded copper anienna wire i survive hose
sEvEera storms

¢ Conter fed with 100 fool of low loss 450 ohm balanced ransmission line

s ncluedes center Ingulalar with an eye hook lor conier Suppod

s Includes cusiom malded insulators moldad ol 160 Guakly malénal wah
high disdecing gualibies and excellent wealharabibity

» Complaie installalion metructhions ncluded

# [Dweral Egr.g:h T téel iess when &rECHE0 BS an imeiMEd 88 o siopar

¢« Handles 2 ow PEP A covers 160 through 10 meters

* May DE iimmed 30 W emall ciy lots

Only $39.95 rro

The ALL-BANDER DEPOLE, avtard dousest Type avenng @ Yuily assembl
ed, overzd leng® 135 iesl with 100 loed 450 DHAL lnadhng

Only $29.95 rro
G5RV ANTENNA

The GSAY MULTIBANDER antenna = an axcalleni all band (3.5-30
MHz] 102 foot dipole, COin 1 B MHZ the amienna may ba used a5 3 Mar
cond type antenna when used with a tuner and a Qood earth ground. The
proper comimnation of &4 102 oot flat-2op and 37 fesl o 300 oklm KW
el [TENSITUES DN AN BC it "ESOREN0E 0N BN the amEieyr Dandc

troem B throwdh 10 meters wiEh onily one anlehna Thile & &g ioss o
Fans 2nd coes  The enpidancs presend 3 ihe enad of e X000 ofes BV
Meeniess rancmesiatn e i sbout 5050 ol @ QoS¢ maich 1o e TO
et of RIGEY mom IoEn Coan B DOMES CompeeTEy antembled reacy 1o
msialatent bayulies 2 KW PEP and may be sed 0 & Sonronial o o
vorbpd "V contOLraseon

MODEL BANDS LENGTH PRICE

GSRV-MB BO-10 102 $49.95 PPO

{model illustrated)
GaRV B0-10 102° $34.95 pPD
(no ximf Of catde, with 31" bal feadline)
E5HY JH 40-10 51 £29.95 ppD

(no xtmr or cable. with 26" bal. leedline)

AT YOUR DEALER, IF NOT, ORDER DIRECT

VGE

VAN GORDEN ENGINEERING
BOX 21305 S EUCLID. OHID 48121

FHUNE (216] 481-6590 FAX (216) 481-8329

CIRCLE 246 ON READER SERVICE CARD

CIRCLE 120 ON READER SERVICE CARD

GO WITH THE WORLD LEADER IN LOGGING SOFTWARE!

The WB20PA LogMaster

HF Logging System for PC Compatibles

¢ QSY and Send DX Spots From DX PacketCluster Window. ¢ Used By The Gordon West Radio School.

4 Kenwood, lcom, and Yaesu Rigs Supported. ¢ Featured At The WSMIR Space Exhibit

# Import K1EA CT (Or Any Other Format Upon Request). ¢ Simple To Operate, Full Featured, and Mey Powerful.
¢ Auto *"Needs’ indicator As You Emfer Log informaiion ¢ 30 Day Money Back Guarantee.

Demo Disk $5.00 (Refundable With Purchase)

Sensible Solutions

P.O. Box 474, Middletown, NJ 07748, U.S.A, Tel: 1-800-538-0001
Outside Of U.S. And Canada: (908) 495-5066
VISA And MasterCard Accepled
Provessional Software For The Radio Amateur, - The Dviference Is Clear To See”

European Distributor: L.E. Reimers Box 213, S-261 23 Landskrona, Sweden Tel: 0418-13926

Say you saw it in 73!

WE To The Max

- - o - k" '
‘:_"'_- o ™ - = Sy

$69.95 Complete,

- ¢

PC GOES/WEFAX 3.0 $250

—
XVHF

- COMMUNICATIONS

280 Tiffany Avenue
Jamestown, New York 14701

Let's Talk Radio
7 days a week
Gpmto 12 pmon
Spacenet-3,
Transponder 21.

PC GOES/WEFAX 3.0 is a professional fax reception sys-
temn for the IBM PC. h includes an AM/FM demodulator,
software, cassette tutorial and 325 page manaul Check
this partial list of our advanced features

Res. up to 1280xB00x256 APT Lat/Lon. Grids
Unattended Operation  Orbatal Predcition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Export
Contrast Control Grayscale Printing
Tuning Oscilloscope Infrared Analysis
Photometry/Histograms  Variable I0C & LPM

PC HF FACSIMILE 5.0 $99

PC HF Facsimile 5.0 is a complete shortwave FSK fax
system for the IBM PC. Rt includes an FSK Demodutator,
software, 250 page manual and tutorial cassette. Call or
write for a completa catalog of products

Software Systems Consulting

615 S_El Camino Real San Clamenta CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

Western New York s finest amatuar radio dealer.
PH. (716)664-6345
(800) 752—8813 for orders only

CIRCLE 14 ON READER SERVICE CARD



Subject/Article Description Author Issue Page Subject/Article Description Author Issue Page
Certified Products Corp. ELF alert staff JUN 61 Valor Enterprises rubber ducks staff APR 63
Chipswitch to extend range staff MAY 62 Vector Control Systems Circle Map staff JUuL 60
Communications Corp. Series S-7R staff OCT 66  Vector Control Systems elec beam indicator  staff NOV 62
Communications Specialist  components staff APR 63 Whats-Up 1.00 space software  staff JUL 60
Commucications Specialist SS-12,-16 staff MAY 62 WA&W Associates batteries for Alinco staff OCT 66
Connect Systems Model CS-800 staff NOV B2 Winter Design clock staff NOV 62
Coyne Co. MacHam Tech staff DEC 78 ZCo Corp. Mac software staff JAN 61
CW Enthusiasts PC Super Keyer2.1  staff NOV 62 Power Supplies
Delta Research DELTACOMM 1.04 staff MAR 66 2
Delta Research DELTATONE20  staff MAY 62 ?ﬂfﬂm iomesaieh ﬁgmﬂz %‘Iz >
Drake RS rovr Stolt AUG 70 Cheap provements
Edward Oros Uniden kit staff MAY . @ | ymusonhox 1% Fg vORag KEAELH N e
Electron Processing keyer atafl MAR 66 las;pwr supply & tube testing WBGIGP JUN B2
Electrosoft CW software staff JAN 61 %P SR mE Al m
Electrosoft new CW software staff SEP 65 voltage doubler diode KC3YB SEP 75
Elenco Elecironics CM-1500B/15508 stafi DEC 77
EPO Software DX logging staff JuL 60  Radio Direction Finding
FB Enterprises rplr map cards staff DEC 77  dealingwith police tips Keov APR 74
Fieldpiece Instruments HB70 meters staff OCT 66  ELTs EPIRBs PELTS KeQv MAR 58
Fieldpiece Instruments multimeters staff JUN 61 FRG® in Oregon Keov SEP 91
GAI Systems HamStuff staff SEP 65  LoJack/SVRN CLETS KeoV MAY 66
Giehl Electronics software/TS-940, precautions before the hunt Keov JAN 66
Paragon staff AUG 71  RFlhunting tips Keov AUG 80
Gracilis, Inc. PackeTwin interface  staff AUG 70 Showdown in Portland FARS KeOV NOV 38
Ham Jewelry Company World Time Clock staff JUN 61  SovietUnion FARS Keov JUN S8
Hamtronics, Inc. REP-200 Rptr staff JAN 61  TBOX construction KOV NOV 60
Hart Publishing catalog staff OCT 64 TBOX hidden foxbox KeQv OoCT 52
Hi-Res Communications KWM2 video staff AUG 71  Teletrac 33cm Keov JUL 56
ICOM IC-2410A/Hxevrs  staff AUG 70  Worldwide styles Keov DEC 60
ICOM IC-2410A/H xcvrs staff SEP 62 Receivers
ICOM IC-2SRA/4SRA staff NOV 62  Activated Scanner PRO-57 & AK-4C AATY MAR 30
IDC Communications WBA1500preamp  staff MAR 66 |aserreceive system construction WBBIGP JUL 62
Interflex Pki-GOLD 1.2 staff JAN 61 Simple SupeRX 80, 40, 30m WABIVC APR 26
ISD ISD1016 staff MAY 62 Sudden Receiver 160-20m G3RJV OCT B
JeCom audio filter staff FEB 64 Ricicns
JOR Microdevices ey St APR 63 ABAEngincering MYLONTEN . bR e
Kenwood TS450S&690S staff gip' ‘g Nl o i i O 5 e 1
MARCOMP Mr. Morge staff DEC 78 Brainstorm Engineering SR3 matar WA3USG MAY 46
Master Publishing new Tech guide staff SEP 65 Commander |l 2m amphifier WASSAJ FEB 54
MF.J 912balun 110clock  staff AUG 70 Communication Concepts Inc. ATV-3 down cvir JUL 50
Midian Electronics Inc. CW ID-1 staff OCT 05 e RB rewr WA4BLC OCT 50
Milestone Technologies CODEMASTER4.0  staff DEC 77 CRNEC antennaprogram  WAABLO JAN 52
Mouser Electronics Ungar 1200 staff SEP 65  ovrech voice IDfrptr clir WBBELK JUN 12
Muscle Products MO-10 staff JUL 80 merica IC-2SRAHT WBENOA DEC 46
Myers Engineering ICOM America IC-970H | KATLDN MAR 36
International Inc. 3-4-ele yagis staff OCT 66 InterFlex Systems Pkt-Gold Multimode  WA1R AUG 20
NGCICOMET Antennas ~ Model CA-2x4MAX  stal JU 8y T SEUOTREIIOAON bl B st B
NGC/COMET Antennas Model CX-908 staff APR 63 JPS Communications, Inc. NIR-10 wB2aLL MAY 34
OE2DYL DX nets list staff JUL 60 Kantronics Weathernode EI_“F_!GM WA3USG AUG 46
Dptﬂﬂlﬂﬂtrﬂﬁiﬂﬁ brochure staff AUG 71 Kenwood TH-27A mini HT N1GPH FEB 28
Optoelectranics freq counter staff APR 63 Kenwood TH-77A dualband HT KB1UM OCT 42
Optoslectionics Model 2300 Zose DEc 77 Kenwood TM-941A triband FM N@IVN JAN 36
Owens/Browning CW simulator staff DEC 78 Kenwood TS-8505 HF xovr N2GE NOV 18
Sl Enchsis T R FEs  ss  MFJSWRAnalyzers MFJ-207 HF, 208 VHF WA4BLC JAN 19
Pasternak Enterprises catalog staff FEB 64 Qutbacker ﬁl"!lﬂ'l'l na Sales HF mobile N1GPH SEP 12
Performance Electronics ~ quads staff o7 R XN SUGRIEC i
Polysilinser antiighiiing protacion etaft sep gp  Practical Antenna Handbook  Joseph J. Carr WBOAL APR 21
Polyphaser widien hiboriad stafl DEC 78 Radio Works Irn:.1 Carolina Beam WA4BLC SEP 34
QRZ Industries VB-8A voice recorder staf NE gy  TomeeyEuckencs orlonieids I REC - 18
Radio Shack HTX.202 — DEC 77  Sensible Solutions WB20PA LogMaster WBSELK JAN 34
Radio Shack Micronia pwrmeler - stal AUG 70  SHF Systemsxvertrs 1240, 2304 MHz KT28 FEB 40
RAI Enterprises Analoq Plus |l staff AUG 70 Skymoon EME software WA3USG MAR 40
Rutland Arrays Model RA7-50ant stalff MAR 6  Solarcon A-99 Antenna WA4BLC NOV 36
Spectrum International 1691 MHz preamp staff MAR 66 Slemdu:ts WARC yag Model 1624721, NALEJ APR 42
Spi-Ro Manufacturing toroids, beads staff SEP 62 Owisslog3.66 prograes WASUSG JUN 46
Startek International Inc. AP-80 staff JAN 61 JAPR METCON-1 kit WBSELK AUG 34
Startek International Inc. freq counter staff igp . g | eRioWade SERRRCTS: 100 SR AR PERy o8
Static Busters, Inc. AS-1 staff JAN 6  npplie gt td HIEHH N 38
TokincCoatsniarioad I ike head o JUL 60 Yaesu USA , FT-B!i_Iﬂ XCvT WA4BLC DEC 32
The Forbes Group 2m Ventenna staff sep ¢ 20 Engincerng hardiine x-formers ~ WBIRRT DEC 29
The Grapevine Group catalog staff MAY 62 Satellite Operation, EME, Space
The Radio Works ant catalog staff DEC 78 AMSAT at Dayton'"91 WASZIB AUG 56
Tiare Publications catalog stafi MAR 66 AMSAT general info WASZIB JUN 54
Time & Again Time Zone Map staff OCT o4 Elementary Mode S on2.4 GHz KASLNV MAR 21
Townsend Electronics Rig Saver staff JUN 61  HamsinSpace SAREX Il Chien MAR 54
Tripp Lite BC-450 LAN staff MAY 62 Mir Packet how-10 WASZIB APR 70
Tripp Lite power supphes staff MAR 66 OSCAR-22 details WASZIB OCT
Tripp Lite PR-Series staff NOV 62 Packet with Microsats complete system KI6QE MAR 9
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KITS « KITS « KITS

Amateur TV, FM Stereo Transmitters & Receivers,
Recsiving Conveners, Infrared Equipment,
Video Devices, Audio, VLF to UHF,
Unusual ltems, Ditficult 1o Find
All Published, Engineered, Tested and Proven Deslgns
Thousands of Satlsfled Cusltomers

Technlcal Assistance Avallable

Send SASE10: North Country Radio = Box 53-A
Wykagyl Station * New Rochelle, NY 10804
Tel: (914) 235-6611 = FAX: 914-576-6051

SURVEILLANCE

COUNTERSURVEILLANCE Electronic Devices Cataleg...$5.00
Miniature Surveillance Transmitter Kits.. $39.95p¢ -
Voice Changers, Phone Scrambiers,Vehicle Tracking, Phone
- Recording Systems, Bug & Phone Tap Detectors, & More!

CALL IDENTIFIER displays callers phone number, slores

phone number with date & time of call...$59.95ppd

OO0 ro. Box 337, Buttalo, NY 14226 (716) 691-3476

' VHF UHF MICROWAVE PRODUCTS FORATV
ATV LINEAR POWER AMPLIFIERS —
FPREAMPS—VIDEQO SAMPLER:

CABLETV CONVERTERS

Why Pay A High Monthly Fee?
Save $100’s A Year

T T Today’'s No-Tune

Multiband Antenna

No = No ksobs to ratst

T‘H is No-Teze oo 80 ow. 40, X0 17. 12 10 TNTZZ is No-rume on

440, 20, 10, Work other bands w/ tuner. I}"{ KGain rise w/ frequency.
Rud} to Use
Includes isolanion

balun & 99 ft RGEx

The modern coax-fed
version of the classic
off-center fed windom,

Technote 126--S895 ppd
AntennasWest

hank-Proof No ‘lraps or Hesistors

Wx-Sealed lnsulated to 3000V
Low Noise Rated 500 Wans

IEIMH Siystr ]-::: F':.;
Mz sﬁ?l?]anw Fi.:l

oine 800-926-7373
CIRCLE 135 ON READER SERVICE CARD

Micro Video Camera

P.A. Bricks on P.C. Boards $25.00 to $150.00
Power Amplifiers 2 meters thru 1.2 GHz (23¢m)
Outputs 1.5W 7W 20W 35W 60W $55 to $179

ATV Samplers (video) Use with video monitor
and scope. Uses ""N” connectors. Can be
used thru 1.2GHz. with very low loss. A meter

| is included which gives a relative output level.

| This unit beats an on the air report. Three mod-
els to choose from.
$49.00 $60.00 $68.00

PREAMPS especially designed for low noise and
moderate gain. 144MHz thru 2.4GHz.

All products are warranted. See our flyer by

calling or writing for a copy.

2 mtr. PA & preamp. Kits available. $25 to $115

PA outputs up 1o 60 watts with V2 watt inpul.

ATV INTERDIGITAL FILTERS 439.25 910.25 OTHERS

Small size 1" x 2" x 3" (gt e
Light Weight < d4oz. Low ]'
Power 7 - 15 volts. @ &
85ma. Low Light @ 2
Lux. Camera comes com-:§
plet in metal case with =
RCA plug for video out j
and two pigtaled power =
wires. Camera is presently in use in IUC
airplanes, helicopters, cars, tanks and
robots. Camera output is standard
NTSC at 1v p-p, 240 line resolution with
electronic iris. Full stock on hand.
Satisfaction Guaranteed!
Factory New, oniy $ 229.95 + s6
S/H For pruduct information and
ordering. Call 1 (800)473-0538

MICRO VIDEO PRODUCTS
1334 So. Shawnee Dr. Santa Ana,

California. zip 92704 FAX (714) 545-8041

e All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, and more.

* 60 Day Money Back Guarantee
* Shipment within 24 hours
* Visa/MC and C.O.D.

WE WILL BEAT ANYONE'S PRICE
No lllinois Orders Accepted

Purchaser agrees to comply with all state and
federal laws regarding private ownership of cable
TV equipment. Consult local cable operator.

Electronic Engineering
P.O. Box 337, Barrington, IL 60011

FOR ORDERS ONLY

1-800-542-9425

INFORMATION
1-708-540-1106

CIRCLE 185 ON READER SERVICE CARD

210 Utica Street
Tonawanda, NY 14150

(716) 692-5451
CIRCLE 278 ON READER SERVICE CARD

32nd ANNUAL

TROPICAL HAMBOREE

AMATEUR RADIO & COMPUTER SHOW
ARRL HAMFEST OF THE AMERICAS

WL FEBRUARY 8-9, 1992

DADE COUNTY YOUTH FAIR & EXPOSITION FAIRGROUNDS * MIAMI, FLORIDA

SPECIAL CONVENTION PROGRAMS & ACTIVITIES FOR EVERYONE
* 200 + EXHIBIT BOOTHS ¢ 1,000 INDOOR SWAP TABLES * FREE PARKING 15,000 VEHICLES
® 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES » EXAMS FOR AMATEUR LICENSES
e DXCC FIELD CHECKING FOR INITIAL AWARD

SUNDAY SPECIAL!!!
YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE
FOR ALL STUDENTS

CONDUCTED BY CAROLE PERRY, WB2MGP

Registration: $5.00 Advance — $6.00 Door ® Valid Both Days (Advance deadline Feb. 3rd)
Swap Tables: $20.00 each + Registration ® Power: $10.00 per User
Campsites: 3 Days (Fri., Sat., Sun.) $40.00 ® 4 Days (Thurs., Fri., Sat., Sun.) $55.00
Headquarters Hotel: Miami Airport Marriott — $67.00 Single, Double
Call: (305) 649-5000 — Speak Only to Reservation Department

Must Mention “Tropical Hamboree™ to Get Special Rate. Deadline Jan. 22, 1999
After Deadline, Special Rates on Room Available Basis Only

WRITE TODAY FOR DETAILED BROCHURE Send to: Chairman, Evelyn Gauzens, W4WYR
& RESERVATION FORMS 2780 N.W. 3rd Street, Miami, FL 33125

(Available Dec. 1st) rels (305) 642-4139 @ Fax: (305) 642-1648

CIRCLE 50 ON READER SERVICE CARD
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Subject/Article Description Author Issue Page  Subject/Article Description Author Issue Page
RS-12113/14 tables WASZIB MAY 58 HW-9 thump suppressor WBSVGE OCT 78
Shuttie Experiment INSPIRE KGBEK DEC 22 Ten-Tec Argosy mod with 4066 IC WBSVGE NOV 57
Space Symposium 1990 report WASZIB JAN B4 T/R controlier 4 circuits WBSVGE FEB 62
STS-35 report WASZIB MAR 64 T/R controller continued WEBBVGE MAR 68
STS-37 report WASZIB JUL 54
Transmitters
STS37 "E'-’:h' | w“ mumgp ﬂg;f g 10m Sideband for QRP NZ5G OCT 14
Syshwg earth stations 30 & 40m QRP universal WB8VGE MAY 68
The Flight of STS-37 all-ham crew KC4YER JUL 34° S2
: . module for monitoring K1FHR SEP 74
Two Meter EME Primer guide W5UN MAR 46 QRP transmi
: smitters ether duster/
UoSATs 1-4, F, ARSENE tracking programs WASZIB FEB BO o bandor KISAZ MAY 26
WS school contacts we2mar JUN 56 oinole TXTX for the SupeRX WABIVC NOV 10
Weather Sat Reception using scanner NENHP MAR 12
Webaras) WEBERWARE WASZIB SEP 54 Three Bands with One Rock  QRP WWaX JUN 10
universal xmtr QRP WBBVGE APR 76
Theory, Tips, Tutorial, How-To xmir chatter circuit WB9YBM FEB 27
components selection KB1UM SEP 56 *Updat
how to break your radio common ways KB1UM MAR 78 S
st - Siodes KB1UM FEB 66 10 GHz Fun ARP '90 msue WBEIGP FEB 58
= hstt‘wufﬁsu e KB1UM NOV 73 Above & Beyond AUG "90 issue WB6EIGP MAY 63
| : ppl C-64 & 1541 Drive Conversion JUL '90issue K6YDW MAY B3
parts, chips FETS, semis KB1UM OCT 8  crcuits JAN '91issue KBAZGC MAR
parts, kits scrounging WEBGIGP OCT 60  coribution box JAN '91issue KB4ZGC MAR 83
Parts Substitulion S hpe dadimiandd JUN- 40 5 ivoltageBenSupply ~ OCT '90issue WBWTU MAY 63
pracical DXing iechniques WOKNE JUN 80 oh Precision Freq Standard  JAN 'O issue Johnson MAR 83
g:;tuml BZ'"GQ ide see mE LUE 3 High Precision Freq Standard JAN '91 issue Johnson MAY 63
NGae St electronic parts Micro ATV Transmitter JUL '91issue KCBCCC AUG 65
Solechsiermon AT KBTUM JUN 66 piniKeyer MAY '91 issue WBSYEM DEC 59
SWRGhos types, care KB1UM AUG 79 poorMan's Packet AUG '91 issue WB2EMS, NBKEI NOV 85
Transceivers Pseudo CW Filter JUN '91issue WR5B NOV 85
Covert Hamming using HT K6BRP MAY 20 pulse charger AUG '91 issue WBBVGE SEP 79
HW-8 modifications WBBVGE JUL 78 The Flight of STS-37 JUL '"91issue KC4YER SEP 79
VK3 QSL Bureau APR '91issue staff SEP 79

Radio Fun

......

‘“The beginner’s guide to the exciting
world of amateur radio.”’

el Radio Fun is packed full of I—' Sy e e, CHMT (W Y il e S B iy S —|
information to help you get more fun 12 issues of Radio Fun

.........
ey By s e
......

YES! Sign me up right now!

out of amateur radio. Basic ‘*how-to"" articles for $9.97.
will get you up and running on packet, ATV, RTTY, | |
DXing, and the dozens of other activities that make amateur radio R Y
such a great hobby. You’'ll get equipment reviews geared toward the I I
newcomer. We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun ADDREDS
and exciting way. You'll find it all, and more, in the pages of Radio Fun. I I
Don't wait another minute. Subscribe today and you still get the charter | Sk STME Zp |
subscription rate of only $9.97 for one year. That’s 12 issues of the only MC_. Viss- Aiex-— Cheek. .. S10cikh. . MO._
ham radio magazine that is geared especially for the newcomer, or any l I
ham who wants to get more fun and excitement out of amateur radio—
Radio Fun' CARD # EXPIRES
| Class License ___  Yearlicensed —_ 73 Subscriber ___ l
12 issues for only $9.97 |  osruneis € Subscriver |
o e Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
Charter Subscription Rate |  [Orcall 800-257-2346 (in NH call 625-1163), FAX: 603-669-2835] |

Canada add §7.00 plus .70 GST. Foreagn add $12.00 surface. $36.00 arrmail. Newsstand Rate S18.00. Basic
Lﬂutﬁcnﬂm Rate $14.97. Monthly publicaton begins 991 02w

[ D I D I I I D I I R N N I O

1-800-722-7790
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PktGOLD MultiMode

BayCom Modem
E SMILE...YOU'RENOTONTV... E Low Cost Packet for PC | Clones

CALL 1-800-KILL-TVI
TO ORDER
RFI FILTERS THAT REALLY WORK
BX-2S Screws On to tviver input
Now used by FCC during investigations

PK232, PK88 Owners !!
Your upgrade is here.

Features: Direct Maildrop support, Binary
File transfers, Conference bridge, Continuous
munﬂnrim even while cunnﬂ:t&& DOS shell,
Adva roll back, Cutand pasta editor, and
more. Simply the best program for PK88/PK232.

Online command _
and mode help. i f 5, <+ NetView

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from

serial port to RIG. Watchdog timer & reed relay PTT AMTOR:

standard. Operates from 12VDC @ 100ma, wall power . :

supply Included. Uses crystal controlled 7910 chip, PK232 owners, + TNC Status Infu

VHF and HF. Lock & TX LED indicators. Free copy of Amtor has never Cstat

Version 1.20 software Included. been so easy to ._-.-.- n e [ SHA |
The World Famous BX cable-TV filter .. ... $24.95 CompleteKitOnly ............ use. On screen ", Function Key Line
TP-530IN newer and betterfilter . ......... $18.95 Assembled & Tested . . ........ you see whether|,

you are sender or : '

receiver, RQ nrtraﬂic FEC, EELFEG AHDIistEn.
etc. If you have a PK88, and upgrade to the
PK232, you'll find AMTDH operation as easy as
Packet using our “quick connects™ system and
other operating tools. The best program for
Baudot, Morse, Naviex, TDM, Ascli and SIAM,
the AEA Signal Analysis mode.

CIRCLE 109 ON READER SERVICE CARD Read the AEA advertisement "Man y

30 DAY RETURN-FOR-REFUND GUARANTEE CA Residents add 7.75%: sales tax. S&H: $5.00

- . (insured). Foreign orders add 20%. For more info
Replace Unfilterable Electronic Telephones With Our or price list gsend legal size SASE (52¢) to.

NEW TP-XL Filtered Touch-Tone Telephone ... $49.95.
Prices subject to change without notice. = AzA Engineering =
SINPREHANG S S, 2521 W. LaPaima #K » Anaheim, CA 92801 « 714-952-2114
100% money-back guarantee.

800 number for orders only...

- ; srinemance Cnlteare hr Wi superior rams have been written for Host
For unglmr;g?zﬁlgéj:;:; 899-4575 High Performance Software by WATRAI s de" ﬁm’g what program they're talking
or about? If you guess you're rig
Tom Coffee, W4PSC (R & D Eng.) DF,SIGN mGIS Ordennlg Price: $59.95 1 E add Tau} plus
$5 S&H. InterFlex Systems i
TCE LABORATORIES THE EASY WAY. 5.0, Box 6418, Laguna Niguel. CA 826076413
Rt. 9. Box 243D g (714) 496-6639 VISA/MasterCard welcome.
= | WITH OUR HIGH SPEED YAGI MODELING PROGRAM
NEW BrﬂunfEIE, TK ?3133 s |00% computer-generated yagis for non-tech users CIRCLE 77 ON READER SERVICE CARD
= Auto optimizer; optimum gain, F/B & bandwidth
DEALER INQUIRIES ARE NOWINVITED e Auto/ manual mndf.:w | . -:l‘l.l! elements h-Fli 5000 lluh;r. —QUTC K 'E A S Y & c 0 M ﬁﬁ
# Fastest analyzer available; calculates gain, F/