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 PERFORMANCE

THE [COM
IC-781
HF TRANSCEIVER
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Nothing compares to the captivating Whether you aspire to DX, contest or
experience of operating the finest transceiver  enjoy legendary performance, the 1C-781
on the market, the IC-781. The exhilaration inspires countless hours of devoted
of operating the 1C-781 is matched only by attention. Backed by a service commitment
the luxury of its crystal clear communications.  second to none, four factory service centers

Designed for rigorous operation, the and a one-year factory warranty, the IC-781
IC-781 is the result of extreme dedication, characterizes Icom's dedication to excellence.
exceptional craftmanship and precision For full details call the Icom Brochure
engineering. The IC-781 fuses the perfect Hotline at 1-800-999-9877
blend of features such as driving power, s | |
incredible clarity, a Multi-Function CRT “m’m:“’“'m..&mmﬁm e O

. ' CUSTOMER SERVICE CENTERS: 3150 Premier Drive. Suite 126, Inving. TY 75063
D]Spla!f, Spectrum Scope anq lcom’s 77 P P e 201, s, CAOOGH
exclusive DDS System to achieve unbeatable Z380-116th Ave. \£.. Bellevue. WA 98004
Al stiled spenfications are subjenl o change withouwt mdice of obligalion

HF operation worldwide. s TETHIR T T repmaions e o First In Communications
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Private Patch \

MULTI-MODE INTERCONNECT

4 »
e o ¢ 0o ® @ o

" - J .'_5’ CONNECT SYSTEMS INC. NOISE DTMF  XMT 17.':.'I'2I'~—--—--I ]———-—-P'DW’EH

SIMPLY CONNECT PRIVATE PATCHV TO THE MIC
AND SPEAKER JACK OF YOUR BASE ...

AND YOUR MOBILE BECOMES A PHONE!

PRIVATE PATCH V is the most versatile interconnect
available today. A built-in keyboard and digital display
give the user full control of all modes and features.
PRIVATE PATCH V can be your simplex patch today
and your repeater controller with duplex autopatch
tomorrow.

When you compare the features and ease of
installation, nothing else comes close!

* FOUR SELECTABLE OPERATING MODES
1. VOX ENHANCED SAMPLING: A simplex
mode permitting mobile break-in. The sample
rate is reduced when the land party is speaking.

2. STRAIGHT VOX: A simplex mode free of
sampling interruptions, use simplex or through
remotely located repeaters to extend range.

3. SEMI-DUPLEX: Use privacy mode if desired.

4. REPEATER CONTROLLER: Will convert any
receiver and transmitter into a full featured
repeater.

e BUILT-IN PROGRAMMING KEYBOARD
AND DISPLAY

« 90 NUMBER SPEED-DIALER

« LAST NUMBER REDIAL

* AUTOMATIC DIALTONE/BUSY DISCONNECT
* USER PROGRAMMABLE CW ID

« HOOKFLASH

» REGENERATED TONE OR PULSE DIALOUT
* TOLL RESTRICT

* 1-800 DIALING

* CONNECT CODE
Select * plus 1-4 digits. Any combination.

* TOLL OVERRIDE CONNECT CODE
Select * plus 1-4 digits. Any combination.

DISCONNECT CODE
Select # or # plus connect code digits.

CALL LIMIT TIMER

Selectable .5-49.5 minutes in .5 min. steps.

MOBILE ACTIVITY TIMER
Selectable 1-99 seconds in 1 sec. steps.

LINE IN USE INHIBIT
CALL WAITING

RINGOUT (REVERSE PATCH)
Rings like a phone.

TELEPHONE INITIATED REMOTE BASE

REMOTELY CONTROLLABLE RELAY
(RELAY OPTIONAL)

NON VOLATILE MEMORY

LIGHTNING PROTECTION

COMPACT SIZE 2°'H = 11'2"'W » 747D
ONE YEAR WARRANTY Parts & Labor

CONNECT SYSTEMS INC.

2064 Eastman Ave., #113
Ventura, CA 93003
Phone (805) 642-7184
FAX (805) 642-7271

TOLL FREE
1-800-545-1349
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Number 1 on your Feedback card

LETTERS

Laci W1PL, Meirose MA Wayne, il
was great to meel you and even more
s0 o hear you talking to the New Eng-
land DX people about the problems,
the negative effects of the pursuit of the
ARRL DXCC as it happens today. This
problem bothered me ailso for a long
time, discussed it with a few close
friends, but we felt incapable and utter-
ly powerless to even try to do anything
about it

You have proven so often that you
see the future of amateur radio way
ahead of the rest of us. It seems to me,
the DXCC problems must be solved in
some reasonable manner to keep it de-
sirable, obtainable, and alive at all.

| know it is very difficult to change
anything, but it could be done, | think, if
valid DXCC credits would be given for
QS0Os worked only during the world's
main contests, COWW, ARRL DX,
WAE, and AA. This would increase par-
ticipation in the contests, concentrate
the DXpeditions in those time frames,
and would eliminate the discouraging,
alienating effect of many pileups
with all the annoyances. The general
ham population would enjoy operating
in a more quiet atmosphere (iono-
sphere?). Even the rare DX stations
would be free of that aggressive
calling-hysteria, which chases the rare
DX operator off the bands.

Immediately after the war, when |
was practically the only HA station on
the air, | lived quite a few years under
the pressures of a rare DX. It was a bit
easier than today, due to the lower
powers, fewer beam antennas, and
(may | say s0?) snappier operators and
more gentlemen. It still was often too
much 1o take.

| leave my idea now with you, and
please continue working for amateur
radio’s better future.

Thanks for your nice letter. | was won-
dering what impact my talk might have
on the DXCC brethren. | had to get
back, so | didn't hang around to see
whether they would arrange a monu-
ment or tar and feathers.

One added benefit, as you men-
tioned. . . contest contacts would elim-
inate most of the QSL problems since
they'd all be handled by computer.

Laci, I've changed amateur radio a
good deal, so maybe | can do some
more. I'm trying.

If | remember well, our first QSO hap-
pened 43 years ago! Hi!. . . Wayne

Kent Phillips WBBHWO, New York
NY Wanted you to know 73 has fol-
lowed me everywhere in the Middle
East, and without your refreshing com-
ments life would be rather dull. Keep
up the satire only worthy of “Uncle
Wayne."' Please enter me in Ham-Il-Up
Sweepstakes; |I'm only 6,000 miles
from my nearest dealer.

Steve Katz WB2WIK/6, Canoga Park
CA I've been following your "“Never
Say Die"' editorials for years, and have
also been reading the "'Letters" sec-
tion of 73, which are far more interest-
ing than the same section in competing
magazines, for two reasons: One, the
letters appear to be printed in full; and
two, they often contain replies.

From the Hamshack

Actually |'ve been a Green fan ever
since you were my first New Hamp-
shire contact on 2 meter AM back in
1966 when | was a new Novice in New
Jersey running a Heath “Twoer.” To
make a contact with NH using about
1.5W output to a little 8-element yagi—
a 250-mile path over hilly terrain using
terrible equipment on my end—was
such a staggering accomplishment
that it turned me on to VHF/UHF for
life. | believe on your end, you were
running high power and an enormous
collinear antenna part way up Mt. Mon-
adnock. You used to generate pileups
among us “'lowland leaf-lookers" in NJ
and PA.

In the December 73 ""Random Out-
put'’ by David Cassidy, Dave recalls
the magic of wireless communications
and how the newcomers to the hobby
might miss out on the feeling. | agree.
It's sad that most new hams are such
appliance operators; they never think
about what goes on inside their equip-
ment to make easy QSOs possible.
Anybody who hasn’t home-brewed at
least one complete setup, or al least a
simple transmitter, doesn’'t know whal
he's missing.

Over the past 25 years, |'ve upgrad-
ed to Extra (I love CW, anyway, color
me crazy) and home-brewed dozens of
stations, sometimes including com-
plete receivers (what a job!) and often
of my own design, good or bad. All my
kW amplifiers are home-brewed, ex-
cep! for one Henry Radio RF deck us-
ing a 3CX1200D7, and | buiit the power
supply for that. Now, living in a town-
house in Los Angeles, after owning
several homes on large lots back East,
| enjoy the challenge of working DX
using small antennas, or going hill-top-
ping to work VHF DX, There are always
a million challenges! To sit in front of
one's store-bought transceiver for
hours on end cannot be anybody's
idea of a thrill. . .can it?

| agree with you, we need more
young blood in amateur radio. It does
seem that most of my CW contacts
are with retired folks who learned the
code before or during WWII. Even the
world-class contesters, presumably
the best operators in the world, are gel-
ting older. Who will replace them, to set
new standards? Who is going to be the
first to make 300 QSOs/hour in a con-
lest? Work DXCC in 60 minutes? De-
velop systems to make packel meteor
scalter conlacts a daily occurrence?
Keep pushing for less restrictive legis-
lation regarding antenna and tower
zoning and ordinances? Design the
new amateur equipment? Distribute
and sell it?

There's far fewer ham slores in
America than ever in my personal
tenure. | don’t see how any of them
make it. I'm lucky enough to be within
a one-hour's drive on crowded free-
ways to not just one or two, but five
amateur radio outlets. This may exist
only in Los Angeles. Used to be, New
York City alone had a dozen—but | be-
lieve only Barry remains. And do the
“"locals'' support their local dealers?
Not by a long shot! Most folks around
here would rather mail-order their gear
o save the sales tax. Big deall They
probably save $35 on a $1,000 pur-
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chase when the shipping costs are
added in.

Then, the average ham is looked
upon as a weirdo by the rest of society,
anyway. Many are socially inept,
severely introverted (except on the air).
Some are bona fide sociopaths! (Just
listen in on a couple of the wide-cover-
age L.A.-area repeaters.)

What can we do to generate inlerest
among the youngsters, who might be
able to save ham radio? For starters,
we can get our own Kids interested
and licensed. Every licensed amateur
who is a school teacher at any level
should introduce the wonders of wire-
less communication to his or her stu-
dents—maybe even convince the
board to make ham radio an accredited
class. Every active ham who is a radio
club member should bring one non-
ham to the next club meeting, and
make the effort to introduce that per-
son to the gang. Make an issue of it,
with formal introductions and the
rolling out of a great, big welcome mat.
We have a great hobby for retirees, but
licensing the old-timers will not help
the service survive. Only the kids can
do that.

Every time | have a youngster in my
car, for any reason, | don't ignore the
lwo transceivers installed therein. |
pick up the mike and make a few con-
tacts, explaining to the visitor what’s
going on and how much fun it is. Their
eyes open wide as they hear the for-
eign accents rolling in on my 10 meter
rig, and get wider when they hear an
Aussie or Slav respond 1o my call.
“How's the weather there in '
old man? Do you do any skiing on all
that snow?"’ Do you guys in Sydney
really use boomerangs o gel your
dipoles up in the trees?” Make it inter-
esting! The kids are guaranteed to go
nuts, asking questions about how to
get licensed.

| show my limited DX QSL card col-
lection (about 100 countries are hang-
ing on the wall—the most interesting
cards | could pick out from my collec-
lions, with bright colors and bold de-
scriptions of the DX locations) to practi-
cally every single visitor to our home.
Since everybody here in California is
from someplace else (or so it seams!), |
ask each new acquaintance where
they're from, and try to show them one
QSL card from that place, stating
proudly, ““Oh, yeah, | know this guy
Sam from there. He's an avid fisher-
man, and pulls the big trout out of Lake
Whatchamacallit."" They are absolute-
ly dumbfounded. Maybe one in five will
ask some questions about ham ra-
dio. . . then they’re hooked.

My eight-year-old nephew, befter
traveled than most because he was
born in the Middle East, lives with us.
He's probably the only third-grader in
his school who actually knows where
all the DXCC countries are, along with
the names of countries no longer in
existence, and what's taken their
places. With mildly incapacitating
cerebral palsy, his coordination is not
great, but he can copy 5 wpm and get
most of it down on paper. A Novice
ticket can't be more than a year away—
probably closer—for him. He's the only
eight-year-old | know who can answer
nearly all the ""World Geography"
questions on Jeopardy! He's also get-
ting a grasp of simple algebra, which
won't be taught in his school for anoth-
er two years, based on his interest in
Ohm'’s Law.

There are as many ways to getl
youngsters interested in radio as there

are youngsters. One only needs 1o lake
a bit of time to find the right button to
push. | compel anyone interested in
the future of amateur radio to look for
those buttons, push them, and keep on
pushing until all the neighborhood kids
have their tickets.

| know you're not just trying to sell
more magazines, Wayne. There are
lots of easier ways 1o make money. If
the hobby were heaithier, really boom-
ing, 73 couid be free, paid for entirely
by advertising revenues. Keep up
the battle. Some really are listening.
And thanks for being my first 2 meter
DX contact, 25 years ago. | still re-
member.

Thanks for taking the time to write such
a great letter. | wish more hams would
do that! I'll be publishing it. . . hoping
that maybe you can gel some of these
tired old geezers off their butts.

Good news: I'm getting closer to get-
ting NH to set up my electronics educa-
tion course. This could turn out 10,000
hams a year. Just from NH!. . . Wayne

Trevor M. Artingstoll GBJOE, UK So
Ole Ozzie KA1BIK is the other guy left
on the planet with radio dust infection?
| suggest we manufacture the drug and
peddle it in schools and institutions of
higher learning. I'd pay $100 for an
inhaler packet with the stuff, myseif.
Imagine, in a duli moment, unscrewing
the little plastic cap, inserting the tube
delicately into the waiting nostril,
and—kepow!—back to the Land of
Glowing Bottles—searching in the coal
box for gold streaks to stick in a crys-
tal set—wrecking baske! coils for the
hell of it—soldering real, honest-to-
God, solid copper wire seductively
wrapped in cotton—drilling ebony
wood front panels—! But | speak a for-
eign language to young and middle-
aged hams. Sigh! There's no cure, you
know.

David Terrell KBSLAM/AA Thanks for
producing a high-quality product. |
weighed 73, CQ, QST, and World Ra-
dio in the balance. 73 has the best mix
of the things | want to see. | devour the
lechnical issues and construction arti-
cles. | also enjoy the human side about
clubs and individuals. |I've requested
the writing quidelines you've estab-
lished and intend on trying my hand in
both areas.

Lowell E. Robertson K6QXQ, River-
side CA | am rather slow at responding
to the article, “'Rad Radiator,” in the
May 1990 issue of 73. | just want to
comment that the wire hanging down
from the bottom of the walkie-talkie
creates a variation of the “‘counter-
poise”’ antenna which may be a long
forgotten antenna type. This may
sound critical of an otherwise well-writ-
ten article, but the term “‘counter-
poise”’ has a more professional ring
than *‘rad radiator."”

Richard Ernst /EA7, FPO NY Three
months ago | purchased the new 1990
ARRL Handbook at the cover price of
$23. Table 42 on pages 35-38, and 39
contains the ""ARRL Parts Supply
List."" Being an avid home-brewer of
just about everything, and being post-
ed overseas, | said to myself, "'Rich,
here is your source of mail-order
parts.” | sent 12 letters to companies
on this ARRL list, and as of today | have
yet to receive the first reply. After 26
years | guess | haven't learned my les-
son yet. Caveat 77
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Number 2 on your Feedback card

NEVER sAY DIE

Wayne Green W2NSD/1

Scrambled Brains

Some years ago in one of my usual
feeble attempts at humor | suggested
that since we seemed to have far more
bad operating problems with our Extra
Class hams than with others, maybe
the Morse code had scrambled their
brains. One advertiser, with a sense of
humor down in the molecular range,
canceled all his ads in 73 in retaliation.
Well, that means you readers have
been out about five good construction
projects a year that these ads would
have made it possible for us to publish,
and the advertiser has thrown away
around $200,000 a year in sales. | have
to admire such strong convictions, no
matter how misplaced.

| know you're hoping I'll digress with
more irrelevancies, but no, I'm going to
get back to the subject at head. Okay,
for those few readers who are border-
line illiterate . . . in other words, who do
not subscribe to The New Yorker mag-
azine...l've some news. Paul
Brodeur, the chap who wrote a three-
part series in the same magazine last
year aboul the effects of weak electro-
magnetic (EM) forces on cells, has
been at it again. Look for his book,
Currents Of Death.

ARRL stalwarts who bothered lo at-
tend the 1989 League convention had
the opportunity to hear Dr. Ross Adey
K6UI give a remarkable talk on the sub-
ject. | recently walched a video tape of
his address. . . something every ham
club should put on their program. My
lape came from WAGBPMX. Ross is one
of the leading scientists working in this
field. . _another feather in the cap of
amateur radio.

The latest Brodeur New Yorker arti-
cle picks up from where he left off the
year before. It turns out that not only do
incredibly weak EM forces have very
measurable effects on cell growth and
communications, this is exacerbated
when there are switching transients in-
volved, Square waves.

The human statistics back up scien-
tific experiments with mice and chicks.
Women who use electric blankels are
having a greatly increased incidence of
miscarriages and malformed children,
There's a strong link to cancer, too. My
first solution to this was to suggest rec-
tifying the current and making it DC.
Nope, as long as you have those infer-
nal thermostats turning the DC on and

off all night, you're hitting your whole
body with square waves. Bad news.

Brodeur reported on the incredible
incidence of brain tumors across the
street from a power substation in Con-
necticut. . .and the high incidence of
lumors among power company work-
ers. We see a similar higher than nor-
mal incidence of cancers with hams.
Ross pointed out in his talk how the
League flatly refused to cooperate with
research aiming at getting this informa-
tion.

This opens up some very serious
questions for us. First, there is a need
for you to make sure that you elect a
new director, one who will force the
League to cooperate with researchers
in studying such matters. | can under-
stand why the League has a vesled
interest in trying to cover this up. This is
the same route taken by the tobacco
industry when it was suggested that
cigarettes might be harmful. That in-
dustry still isn't convinced.

But let's suppose that the obvious is
actually true. . .that the powerful
square wave EM field our transmitter
generates when we send Morse code
does affect the cells of our bodies and
brains to some degree. Our systems do
a heroic job of repairing damage done
by carcinogenic materials we eat and
breathe. But can we really expect this
repair system to be able to cope 100%
with powerful and extended daily
blasts of EM energy which screw up
cell growth and communications in our
brains and every part of our bodies? I'll
be surprised if we don’t find that dedi-
cated CW operators. . . particularly
those running some power. . aren't
dying far faster than our actuarial ta-
bles predict. Our beloved, worshipped
Morse code could well be killing us.

Even More Bad News

Okay, we can see where we might be
in trouble when we're transmitting, but
al least we can receive code without
worrying, right? Oh yeah? When
you're receiving Morse at 20 per, that's
at about 6.4 Hz. You're blasting your
brain with a 6.4 Hz set of square waves,
We've isolated several of the operating
frequencies of the brain and they're all
in the low Hz range.

Is it really just a coincidence that
such a heavy proportion of the troubles
we've been having in amateur radio
seem to be with Extra Class operators?
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Is it entirely a coincidence that aimost
none of the Bash-licensed Extras are in
trouble? We know that a high percent-
age of the Bashers never had to bother
learning the code.

The personality changes which the
code may be making in us would occur
slowly, over a period of years, so0
families and friends would come to ac-
cepl them, no matter how bizarre they
are. Wives somehow manage to get
used to DXers putting a new country
before the marriage, children or even
making a living.

Ham dealers joke aboul hams being
crazy. Do we become hams because
we're crazy or vice versa? No, | agree,
not all hams are crazy. | don't think |
am, but you know I'm not going 1o ask
for a second opinion. Is it mainly Extras
and their 20 wpm code? How much of
an effect can 13 per have? Maybe we
can accept amateur radio only parially
addling our brains.

| know this, I'm keeping my linear
amplifier far enough away from my op-
erating position so I'm not going to be
milligaussed and square-waved. I'm
going to steer well clear of Morse, both
receiving and transmitting. | suspect
that frequency-shift keying may be far
more benign.

You may be sure that I'm going to
keep HTs with subaudible tone genera-
tors far away from my body. Ross has
published some frightful charts in sci-
entific journals showing what a 450
MHz HT with a 16 Hz tone can do o
cells.

An Opportunity

As the media begins 1o understand
the extent of the damage being done to
people by electromagnetic radiation,
I'll be surprised if they don't jump on
this gloom and doom bandwagon and
scare the public silly, This should open
an opportunity for entrepreneurs to of-
fer degaussing services.

You can build or buy a milligaussme-
ter pretty reasonably. As the demand
goes into panic mode, we'll go through
the usual shortage/glut roller coaster
ride. With a meter and some under-
standing of EM, entrepreneurs should
be able to set up some very profitable
businesses.

If you think old Uncle Wayne is
pulling your leg, check out Time, July
30th, page 53. | do my homework be-
fore | write, even when it means wading

through a pile of heavy duty research
journal reports. I'll put the bibliography
on the 73 BBS, if you'd like to check it
out.

From what I've read so far it seems
very likely that further research could
show that CW ops running a couple
hundred watts are getting a carcino-
genic blast of EM which is equivalent to
smoking a pack or two of cigarettes a
day. This stuff is insidious, like cig-
areftes. It won't kill you in a day or a
week, but slowly, over a period of
years, it may be changing your person-
ality (not likely for the better) and short-
ening your life. | feel tremendously
lucky that | changed to frequency-shift

keying 40 years ago.

The Bottom Line

So it looks as if Sam Morse didn't do
us any favors. The code not only has
little place in modern radio communi-
cations, it may well be damaging our
minds and bodies and sending us to an
early grave.

As Ross pointed out, anyone who
says this is controversial is ignoring in-
controvertible facts. But | can under-
stand an urge to dismiss bad news.
There must be some mistake. Our gov-
ernment wouldn't let us use electric
biankets if they were dangerous, right?
Sure, like they don’t let us drink alcohol
and they don’t let us smoke. When the
dollars involved are big enough, Con-
gress will go along with the money, no
matter how many people get killed.

Our Cells

If you do some homework you'll find
that our cells work on a combination of
electrical and chemical reactions.
They are busy working and duplicating
themselves, all as part of a cooperating
group. They communicate electrically,
using low Hz frequencies. The duplica-
tion process involves the magnetic
transfer of information as DNA mol-
ecules copy and split. Part of this is
chemical, part electrical, and part is
magnetic.

We can interfere with this process
with drugs and interfering magnetic
fields, but the body only has so much
ability for self-repair and when evenlu-
ally we exceed that the cells go ber-
serk. Cancer. Tumors, Miscarriages.
Deformed children. Children with dam-
aged genes which may not kick in until
years later. We'll know more about
those effects as the Genome Project
progresses.

If you think Wayne is full of baloney
on this one, do me a favor., Go back
through my 40 years of editorials and
show me where | have ever been
wrong on a scientific matter.

Flaplet

If you don't read the ARRL HQ BBS
you missed a great item telling how
angry a couple of ARRL officials were
at the recent Houston Ham Com. They
were mad because their ARRL booth
for selling QST subscriptions and
League books wasn't allowed free into
the paid vendor area. They were fur-
ther steamed when they were refused

Continued on page 73



KENWOO

.pacesetter in Amateur Radio

Satellite Transceiver

The new Kenwood TS-790A VHF/UHF all-
mode tri-band transceiver is designed
for the VHF/UHF and satellite “power
user”’ The new TS-T90A is an all-mode
144/450/1200 MHz transceiver with
many special enhancements such as
automatic uplink/downlink tracking.
Other features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFO or quick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep-
arate receive and transmit frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic Lock
Tuning (ALT) on 1200 MHz eliminates
frequency drift. Power output is 45 watts
on 144 MHz, 40 watts on 450 MHz, and
10 watts on 1200 MHz. (The 1200 MHz
section is an optional module.)

A

TS-790A ™=

R
* High stability VFO. The dual digital VFOs
feature rock-stable TCXO (temperature com-
pensated crystal oscillator) circuitry, with
frequency stability of =3 ppm.

e Dperates on 13.8 VDC. Perfect for
mountain-top DXpeditions!

* The mode switches confirm USB, LSB,
CW, or FM selection with Morse Code.

* Dual Watch allows reception of two
bands at the same time.

* Automatic mode and automatic
repeater offset selection.

® Direct keyboard frequency entry.

® 59 multi-function memory channeils.
Store frequency, mode, tone information,
offset, and quick step function. Ten memory
channels for “odd split’

* CTCSS encoder built-in. Optional TSU-5
enables sub-tone decode.

* Memory scroll function. This feature
allcws you to check memory contents
without changing the VFO frequency

Complete service manuals are available for all Kenwood transceivers and most accessories
Specifications, features, and prices are subject to change without notice or obligation,
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® Multiple scanning functions. Memory
channel lock-out 1s also provided.

e ALT—Automatic Lock Tuning—on 1200
MHz eliminates drift!

e 500 Hz CW filter built-in.

* Packet radio connector.

® Interference reduction controls: 10 dB
RF attenuator on 2m, noise blanker, IF shift,
selectable AGC, all mode squeich

e Other useful controls: RF power output
control, speech processor, dual muting,
frequency lock switch, RIT.

e Voice synthesizer option.

e Computer control option.

Optional Accessories:

* PS-31 Power supply * SP-31 External speaker

* UT-10 1200 MHz module *¥S§-2 Voice synthesizer
unit * TSU-5 Programmable CTCSS decoder

* IF-232C Computer interface * MC-60A/MC-80/
MC-85 Desk mics ®* HS-5/HS-6 Headphones

* MC-43S Hand mic » PG-2S Extra DC cable

KENWOOD

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
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¢ 41 memories. All channels
store receive and transmit
separately for “odd split’

TH-27A/47A

Compact Champion!

Optional accessories:
* BC-14: Wall charger for PB-13 » BC-15:
Rapid charger for PB-13, 14 » BC-16: Wall

charger for PB-14 * BH-6: Swivel mount

» B7T-8: Six cell AA Alkaline battery case

* HMC-2: Headset with VOX and PTT

* PB-13:72V, 700 mAh NiCd pack » PB-14:
12 V, 300 mAh NiCd pack = PG-3F: DC
cable with filter and cigarette lighter plug

2 m and 70 cm Super
Compact HTs

Here is a great new addition to
Kenwood’s HT family — the all new
TH-27A for 2 meters and TH-47A for

¢ DC direct in operation.
Allows external DC to be
used (7.2 - 16 volts).
When external power is
used, the batteries are

being charged.
(PB-13 only.)

70 cm! Super compact and beau-

tifully designed, these pocket-

sized twins give you full-size

performance.

* Large capacity NiCd battery
pack supplied. The standard

» PG-2W: DC cable » SC-31: Soft case
» SMC-31: Standard speaker
mic* SMC-32: Compact
speaker mic ®* SMC-33:
Compact speaker mic
with controls :
e WR-2: Water
resistant :

battery pack is 7.2 voits, 700 mAh,
providing extended transmit time
with 2.5 watts. (TH-47A: 1.5 W)

* Extended receive coverage.
TH-27A: 118—165 MHz; TH-47A:
438-449,995 MHz. TX on Amateur
bands only, (TH-27A modifiable for
MARS/CAP. Permits required. Spec-
ifications guaranteed for Amateur
bands only.)

¢ Multi-function scanninag.

Band and memory channels can
be scanned, with time operated
or carrier operated scan stop.

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

e Built-in digital clock with
programmable timer.

¢ Dual Tone Squeich System
(DTSS). Compatible with the
TH-26AT Series and the
TM-941A Triple bander, as
well as other Kenwood
series transceivers, this
selective calling system
uses standard DTMF to open ~

squeilch.

¢ Five watts output when operated
with PB-14 battery pack or 13.8 volts.

¢ T-Alert for quiet monitoring.
Tone Alert beeps when squelch
IS opened.

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

¢ DTMF memory. The DTMF
memory function can be used as
an auto-dialer. All characters from
the 16-key pad can be stored,

—

e Automatic offset selection
(TH-27A).

¢ Direct keyboard frequency entry.
The rotary dial can also be used
to select memory, frequency,

frequency step, CTCSS, and
scan direction.

e CTCSS encode/decode built-in.

e Supplied accessories:

Rubber flex antenna, battery pack,

allowing repeater control codes wall charger, belt hook, wrist strap,
to be stored! dust caps.

Specifications and features are subyect lo change without notice or abligation

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.
FO. BOX 1075, 959 Gana Court

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

...jpacesetter in Amateur Radio

Compilete service manuals are available lor all Kenwood transceivers and most accessones



Number 3 on your Feedback card

EDITED BY LINDA RENEAU KATUKM

No Code At Last!

On December 13, 1990 the first no-code
amateur radio operator’s license in the U.S.
was approved by FCC Bureau Chief Haller
and Commissioners Cross, Quello, Dug-
gen, and Sykes. Docket 90-55 establishes a
codeless license by eliminating the code re-
quirement for the Technician class license.
This is the first no-code license in the history of
the U.S. Amateur Radio Service.

Applicants for the new Technician license
will have to take the theory exams, a total of
55 questions, required for both the Novice and
Technician class licenses. The new Techni-
cian will be granted all privileges on all fre-
quency bands currently allowed to Technician
class license holders, but only for operation
above 30 MHz (6 meters and above).

For existing Technician class license hold-
ers, nothing changes. Technicians licensed
before the implementation of the new code-
less license will be grandfathered to protect
their earned HF operating privileges, includ-
ing 10 meter radiotelephone. The Novice
class is also unaffected by this change.

The new Technician will be able to experi-
ment with exotic modes, own repeaters and
remote base stations, but not participate in HF
operation unless HF privileges are gained by
passing the 5 wpm Morse code test through
the VEC system.

Originally, the FCC had proposed the
phasing out of both the Novice and Technician
classes, claiming widespread cheating in
Novice testing and a general need to save
money. The ARRL said the abolition of both
classes was unacceptable, and several VECs
offered to bring Novice testing, at no cost,
under the VEC system. At FCC conventions,
the media demanded proof of the cheating
claim, which the FCC failed to provide. Also,
individuals and groups presented the FCC
with information that refuted their budget-sav-
ing argument.

In the end, the FCC opted to follow the sug-
gestions of the Quarter Century Wireless As-
sociation (QCWA). They retained both license
classes and modified the requirements for a
Technician class license to create a code-free

entry into amateur radio. Many of us hope that
this will increase the growth of amateur radio
without decreasing the quality. Says Bureau
Chief Haller, "Morse code does not prove
what kind of operator you are going to be. It
only proves that you can send and receive
Morse code! We [the FCC] are retaining a
written test. There is a license that can be lost
for. . .violation of the rules. . .."”

All five FCC commissioners agreed that
passing Docket 90-55 will keep the nation at
the forefront of communications research and
development, and help recruit technically in-
clined people into the Amateur Radio Service.

There will not be any call-letter distinctions
between the old and the new Technicians. It
will still be up to the amateur community to
police its own ranks.

Most experis feel that full implementation
could take place as early as February 1, 1991.
TNX Bill Pasternak WAGITF of Wesltradio and
Amateur Radio Newsline, and Paul Courson
WA3VJB, Washington correspondent.

Docket 90-356

The above FCC commissioners also
passed Docket 90-356, the CW waiver for
certain handicapped individuals. Passage
of this docket exempts handicapped persons
from the high-speed code exams if their physi-
cal condition makes it impossible for them to
learn code at the required speeds. Commis-
sioner William Cross says that the FCC “'will
rely on a physician’s certification of disability
to determine eligibility of an applicant.”

Private Radio Bureau Chief Ralph Haller
W4RH said that relaxing code requirements
for the handicapped, along with establishing
the new codeless Technician license, will pro-
mote further growth of amateur radio. During
the presentation, Chief Haller held up a 2 me-
ter HT and declared it a symbol of the vital role
amateur radio plays. He said that because of
amateur radio operators volunteering their
time and personal funds, *“. . .it is possible to
communicate essentially around the world
with a small radio like this! It gives you an idea
of the dedication of these amateurs to the
advancement of the radio art.”

Commissioner Quello stated his personal
feeling that it was definitely time to open the
gates of amateur radio to those who may not
be able to master the Morse code. He noted
that today, ‘‘Most [communication] is by
voice, anyway."’

Commissioner Irvil Duggen said, “There
was some fear in my mind [at firsi], that we
might be leaning over too far backwards in
relaxing our standards, and that in trying [to
be] compassionate and responsive to the spe-

cial needs of handicapped people, we would
in fact rob them of the pride that they might
otherwise have in being able to meet tough
standards. .. But the hundreds of com-
ments the FCC received from people and
groups ‘‘removed that concern.”

Chairman Sykes said that "'The steps we
took to broaden [the Amateur Radio Ser-
vice]. . . holds the potential to provide an even
more vital and dynamic service."

All five commissioners voted unanimously
on both agenda items: Approving CW waivers
for handicapped hams who want to upgrade,
and dropping the CW requirement for the
Technician class license. TNX Bill Pasternak
WABITF of Westradio and Amateur Hadio
Newsline, and Paul Courson WA3V.JB, Wash-
ington correspondent.

The ARRL’s Response

Subject: ARRL No-Code Reconsider-
ation. The ARRL applauds retention of the
Novice license and seeks input on privileges
for codeless technicians.

Responding to the Federal Communica-
tions Commission action PR Docket 90-55,
creating a codeless class of amateur radio
license, the president of the American Radio
Relay League, Larry Price W4RA, noted with
pleasure that the Commission had decided to
retain the Novice license as a means of entry
into amateur radio and to adopt a codeless
license with a meaningful written examination
requirement. “‘Our members were very strong
on both of these points, because they couldn't
imagine how we could maintain the character

of the Amateur Radio Service without them,”
Mr. Price said.

However, President Price sounded a note of
caution with regard to the privileges the Com-
mission plans to grant to the codeless li-
censees. ‘‘The formula developed by the
ARRL Board of Directors, which called for
privileges above 220 MHz, was based on ex-
tensive membership input. It was carefully
balanced to offer attractive privileges while
protecting existing patterns of amateur activi-
ty."”

While it will take some time to gauge the
reaction to the Commission action, Dr. Price
observed that the FCC formula is likely to be
less acceptable to many amateurs than the
League’'s. He asked that League members
share their views with their elected directors,
who collectively determine League policy.

“Before we can decide whether to request
that the Commission partially reconsider its
action, we’ll have to see the Report and
Order,” said Mr. Price. Usually it takes the
FCC from several days to several weeks after
a Commission action to release an item after
editorial review. There is a 30-day window of
opportunity following release in which peti-
tions for reconsideration can be filed. Mr.
Price noted that the ARRL Board is holding its
regular meeting January 18-19. “The timing
looks good for a careful review of the Commis-
sion’s action at that meeting,”’ he said.

For further Information contact: David
Sumner K1ZZ, tel: 203-666-1541; Fax: 203-
665-7531. TNX Bill Pasternak for sending us
this Amateur Radio News Release from the
American Radio Relay League,Inc., via
MCImail on Dec. 19, 1990.
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Persian Guif Bands

Nearly 400,000 U.S. troops in the Persian
Guif means increased military communica-
tions on the HF bands. Here are some USAF
Global Command and Control System
(GCCS) frequencies in kHz, USB:

»|l oring AFB, ME: 3074, 6738, 8964, 11179,
13214.

*MacDill AFB, FL: 4746, 6750, 8993, 11246,
11288, 13244, 18019.

e Ascension Island: 6750, 8993, 11176, 13244,
15015.

*Croydon, UK: 3067, 5703, 6750, 9011,
11176, 13214.

eIncirlik, Turkey: 3137, 6738, 11176, 13214,
15015, 23227.

The Saudi Air Force can be heard on 3095,
5526, 8967, and 8990. Dharan Air Base has
been heard on 9130 and 11100, using the
callsign ““Hotel 1"'; Riyadh "“Hotel 2" is on
7300 and 12112. The U.S. Army Corps of
Engineers in Saudi Arabia are on 9130 and
11425, using callsigns “‘Castle 1" through
“Castle 8. 11300 is another active frequency
in the area. The United Nations forces are
assigned the following sets of frequencies:

*Primary: 6632, 9006, 11233, 13231, 13257.
*Secondary: 4704, 5690, 6204, 6810, 6905.

Middle East air traffic controllers for the Guif
Region operate on: 2992, 3404, 5603, 5658,
5667, 8847, 8918, 10018, 13288, 13312,
13336. In the gulf and nearby waters, the U.S.
Navy has been heard challenging commercial
vessels. The most active channels have been

4125, 1413, 4419, 6218, 6519, 6521, 8291,
B294, 12492, 12435, 16587, 16590, 16593,
22105, 22124, 22127, 22130, and 22136. Also
check out their HICOMM channeis on 7525,
12215, and 23315.

And remember, don’t CQ Kuwait. A QSO
with a Kuwaiti amateur could cost him his life.
TNX Nashua Area Radio Club Bulletin, and Ed
Brown KB1MZ in particular.

SAREX Success!

Over 500 hams were able to communicate
with Ron Parise WA4SIR during the recent
STS-35 space shuttle mission. The robot
packet experiment was a success with 238
stations worldwide completing two-way pack-
et contacts. Several hundred more were at
least heard by the shuttle. Quite a few voice
contacts were made, primarily in Australia,
South America, and South Africa. A number of
scheduled voice contacts were made as well
during the evening passes over the U.S.
Twenty-eight school groups in the U.S. had a
chance to talk with Ron, via a telephone
bridge to the uplink sites, while he was over
Australia and Brazil.

A QSL will be issued to those who send in
any received packets from the shuttle (QRZ
logs). Please include the date/time of the re-
ception. This information will help determine
all of the stations who made one-way connects
up to the shuttle. Please send your receive
buffer files to the ARRL, Attention: Rosalie
White, 225 Main St., Newington CT 06111. It
would help to send an additional copy directly
on packet to SAREX @ W3IWI.MD.USA.NA

Boy Scouts from Troop 73, Springfield, and Troop 94, Hillside, New Jersey, participa

ted in the 33rd annual

(or via internet mail to: sarex@tomcat.
gsfc.nasa.gov).

A complete wrap-up of the STS-35 mission
along with news of the upcoming STS-37 mis-
sion will appear in the March issue of 73. TNX
AMSAT and WBSELK.

Get Rich—

—beyond your wildest dreams! Or, at least
make a few bucks for yourself or your club.

The staff of 73 tries to get to as many ham-
fests as we can, but there are plenty we miss.
That's where you come in. We'll pay you (or
your club) to run a 73 booth for us. It's easy.
We'll send you everything you need. You staff
the booth and take subscription orders, and
we'll give you a cut for every order you take.
That's cold, hard cash! Up front. At an aver-
age hamfest, you should make a couple of
hundred. Not bad for a few hours’ work—plus,
you'll get the personal satisfaction of sharing
73 with your local ham friends. OK, forget
about personal satisfaction—do it for the
dough! Just call Donna DiRusso at (603) 525-
4201. From the staff.

TNX...

. . .to all our contributors. You can reach
us by phone at (603) 525-4201, or by mail at
73 Magazine, Forest Rd., Hancock NH 03449;
and by e-mail on CompuServe ppn
70310,775, MCI Mail “WGEPUB’' and the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit.

Yo /0N
Jamboree On the Air, or JOTA,

last October, when thousands of hams opened their stations to scouts. Above, at the Watchung Reservation in Mountainside, New
Jersey, Springfield Emergency Management Staff KB2KOQ, KB2KEC, WA2WUX, WA2QNZ, KB2KEC, and WA2BAT (not in photo) set
up a temporary outdoor radio station using a Kenwood TS-430S and long-wire Windom antenna.
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MF3S 'I'UNERS

ere is the finest 3 KW Tuner money can buy with roller inductor, dummy
load, new peak readlng meter, antenna swrtch balun plus more ... $349.95

The MFJ- QEQC is not for everyone. | i A | _ SWR and the widest matching range
However, if you do make the Lo g L e e ey, POSSIDIE frOM 1.8-30 MHz.
investment you get the finest 3 KW g MF.J VERSA TUNER V You get a new lighted peak and
PEP tuner money can buy - one that A e o A S T e average reading Cross-Needle
will give you a lifetime of use, one s 0 SWR/Wattmeter with a new more

THANEWITTER EMTERMA

that takes the fear out of high power
operation and one that lets you get
your SWR down to absolute minimum.§
The MFJ-989C is a compact 3 KW §
PEP roller inductor tuner with a new
peak reading Cross-Needle SWR/Watt-
meter. The roller inductor lets you get
your SWR down to absolute minimum.
With three continuously variable
components - two massive 6 KV
capacitors and a high inductance
roller inductor - you get precise control over

2.knob Differential-T™ Tuner | MFJ’s Deluxe 300 Watt Tuner | MFJ’s Artificial RF Ground
TS - D T R e g.: ;79.“5 MFJ-931

accurate directional coupler.

You get a giant two core balun
fwound with teflon wire for balanced
Hlines and a 6-position antenna switch
with extra heavy switch contacts.
Its compact 10%x4%/2x15 inch
tcabinet fits right into your station.
You get a 50 ohm 300 watt dummy
load for tuning your exciter, a tilt

~ stand for easy viewing and a 3-digit
turns counter plus a spinner knob for
exact inductance control. Add $10 s/h.

i B B
3 salay. T
9 "

-_..:_'} I Tnu Ea“ It -1-J-.'.':Ii"'rj:...[;1.:'l=.lll-l'ft".'ﬂl
b umatg an e —
artificial RF |
M. ground and
= ' : eliminate
MFJ-986 The new MFJ-986 Differential- T™ MFJ-949D S&gﬁgﬁﬁfﬂ,?;;Etﬁaﬁ';nﬁggswer RF “hites",
528995 2-knob Tuner uses a differential f $449°95 two tapped inductors. Why? Because feedback. TVI and RFI when you Eet the MF.J-031
'~ capacitor to make tuning foolproot o, et two continuously variable capacitors that | resonate a random length of wire and tum it into a
and easier than ever. It ends constant re-tuning With | ;e oy infinitely more positions than the limited | tuned counterpoise. The MFJ-931 also lets you
broadband coverage _am:l gives you minimum SWR number on. switched coils. elentn_cally place a far away RF gmnnﬂ directly at
at only one best setting. Covers 1.8-30 MHz. This gives you the precise control you need to your rig -- no matter how far away it is - by tuning

The roller inductor lets you tune your SWR down I oot vouir SWR down to @ minimum. After all, isn't | out the reactance of your ground connection wire.

to absolute minimum. 3-digits turns counter 1ets you | s+ \ny vou need a tuner? Covers 1.8-30 MHz. Barefoot/1.5 KW Linear Tuner
quickly return to your favorite frequency. You get MFJ's new lighted 2-color peak and e B St i e

You get MFJ's new peak and average reading average reading Cross-Needle SWR/Wattmeter,
Cross-Needle SWR/Wattmeter with a new directional dummy load, antenna switch, and 4:1 balun - all in

coupler for more accurate readings over a wider a compact 10x3x7 inch cabinet. Meter lamp uses
frequency range. It reads forwardreflected power in | 45" yne or 110 VAC with MFJ-1312. $12.95.
200/50 and 2000/500 watt ranges. Meter lamp With MFJ's deluxe 300 watt PEP fhiitor you get
12 VDC or 110 VAC with MFJ-1312, $12.95. ; :

Uhie . d an MFJ tuner that has earned a reputation for being

A new current balun for balanced lines reduces | oo 44 mateh just about anything - one that is MFJ-962¢  For a few extra dollars, the MFJ-
fee;dhne ;]a;'atﬂhg?da:grﬁgf ;;#Eaétf;régggcgﬂmr , | highly perfected and has years of proven reliability. | $Q 2§ ®5 Egiﬂajffnﬁ tuhS: g;ﬁ;ﬂﬁifﬁgﬂghéhi
antenna halve :
more concentrated, stronger signal. Add $10 s/h. MFJ’S Mobile Tuner  wr-s4sc | 5 kw pep fingar ampiifier later. Covers 1.8-30 MHz

sg9es You get two husky continuously variable capacitors
Don't leave for maximum power and minimum SWR. And lots of
home without inductance gives you a wide matching range.

& this mobile You get MFJ's new peak and average reading
tuner! Have an unmtErrupte trip as the MFJ-945C Cross-Needle SWR/Wattmeter with a new directional
extends your antenna bandwidth and eliminates the | coupler for more accurate readings over a wider
need to stop, go out and adjust your mobile whip. frequency range. It reads forward/reflected power in

You can operate anywhere in a band and get low | 200/50 and 2000/500 watt ranges. Meter lamp uses
SWR. You'll get maximum power out of your solid 12 VDC or 110 VAC with MFJ-1312, $12.95.

MFJ’s Fastest Selling Tuner

The MRJ-941D is MFJ s fastest selling
MFJ-941D 300 watt PEP antenna tuner. Why?

state or tube rig and it'll run cooler and last longer. Has 6-position antenna switch and a teflon wound
51 09 03 Fel:ause ]tihas murﬁ ::::'::dﬂ:f 4 Small 8x2x6 inches uses little room. SWR/ Watt- | balun with ceramic feedthru insulators for balanced
ik ek meter and convenient placement of controls make | lines. 10%x4"ex14 7/8 inches. Add $10.00 s/h.

matches everything continuously from 1.8-30 MHz. ; el :
- - - : tuning fast and easy while in motion. 300 watts
It Imatehes dipolés, vets; etioats, Moo WiNps, PEP output, efficient airwound inductor, 1000 volt MFJ’s smaﬂest Versa TUI"IEI’

random wires, banlanced and coax lines. - MFJ-9018B
SWR/Wattmeter reads foward/reflected power in capacitors. Mobile mount, MFJ-20, $3.00. $5 Q95
30 and 300 watt ranges. Antenna switch selects 2 144/220 MHz VHF Tl.l HEI'S g s
coax lines, direct or through tunef{. lrar}du]'n 1.n.rir.9{.I MFJ-921 :*.6995 S4B it onp
balanced line or tuner bypass. Efficient airwoun MEJ's new VHE smallest -

tuners cover both 5x2x6 inches -- (and most aﬁﬂrdabie} 200 watt PEP

inductor gives lower losses and more watls out. |
2 Meters and the 220 MHz bands. They handle 300 | tuner --when both space and your budget is limited.

Has 4:1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ’s Random WH'G Tuner watts PEP and match a wide range of impedances | Good for matching solid state rigs to linears.
$ 95 e AR for coax fed antennas. SWR/Wattmeter. 8x2/2x3 in. It matches whips, dipoles, vees, random wires,
wrs-16010 539 MFJ-920, $49.95. No meter. 4'/2x2"/2x3 inches. verticals, beams, balanced and coax lines fmmaJ
i iCi | ' 4 n.
You can operate all 1.8-30 MHz. Efficient airwound inductor. 4:1 balu
bands anywhere with ?"F FOR YOUR NEAREST DEALER OR TO ORDER
transceiver when you let §
the MFJ-16010 turn any random wire into a 800'647'1300
transmitting antenna. Great for apartment, motel, MFJ ENTERPRISES, INC. = {1 year unconditional guarantee * 30 day money
Eampmg [lpE:rEtiGI'l. I“Stali d WirE anyWhErEI TUHES BD}( 494, MISS. EIEIE. MS 39?&2 h.ack guaranteg “EES th} on ufders fn]m MFJ o
1.8-30 MHz. 200 watts PEP. Ultra small 2x3x4 In. (601) 323-5869; TELEX: 53 4590 MFRJSTKV Free catalog » Add $5.00 s/h (except as noted)

MFJ ... making quality affordable
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Number 4 on your Feedback card

Radar Detector to Microwave

Receiver Conversion

Listen on 10 GHz, cheap.

he abundance of so-called ‘‘police
radar detectors’” made me wonder if
these devices might have a useful application
for the amateur microwave experimenter.
These self-contained receivers are designed

to detect police speed-measuring
radar energy around 10.525 GHz
(also 24.125 GHz in K-band), just
above the 10.0 GHz-10.5 GHz Am-
ateur Radio Service allocation.

Although there are plenty of these
devices on the market, many of them
are expensive for experimenting
with. However, C.O.M.B. Compa-
ny had been selling the BEL XKR
series detector for very reasonable
prices. 1 just couldn’t resist! (The
C.O.M.B. Company is located at
1405 Xenium Lane N., PO Box 32,
Minneapolis MN 55440-9176. Tel.
800-328-0609 or contact BEL-
Tronics, 20 Center Dr., Orchard
Park NY 14127. Tel. 716-662-
0522.)

| opted for the BEL XKR-IX Mi-
cro-Eye model although any of the
XKR series should be similar. The
Micro-Eye is a dual-conversion su-
perheterodyne X-band and K-band
detector. Although this article ap-
plies specifically to this particular
model, other modern detectors may
be usable, too.

Inside the Micro-Eye

The Micro-Eye is housed in a
1.25" x4.25" x4.5" two-piece plas-
tic case. Opening the case proved to
be the most difficult part of the en-
tire project! It’s glued shut. Careful
and persistent prying with a knife
will separate the halves to reveal the
high-quality electronics inside.

The detector’s circuitry is divided
between two printed circuit boards.
One board contains the controller
section of the detector (not used for
this project). The other contains all
of the RF circuitry and a horn anten-
na. These two boards conveniently
plug together via a 6-pin connector.
See Photos B and C.

The controller printed circuit
board contains a couple of compara-

by Steve J. Noll WAGEJO

tor ICs (MC3302 and LM393), an LM358
dual op amp, and a 78L05 voltage regulator.
A custom controller chip appears in the cen-
ter of the board. About 60 discrete compo-
nents round out the circuitry.

Metalized, molded plastic covers most
of the RF circuit board and forms three
sides of the horn antenna. The circuit board
itself serves as the fourth side. Some sections
of the metalized plastic also provide shield-

Photo A. The finished product (left) and the original radar detector

(right).
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Figure 2. Block diagram of the radar detector.
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ing for the microwave circuitry.
A dozen screws fasten the plastic
cover to the circuit board. Photo
B shows the detector’s RF cir-
cuit board and metalized plastic
horn.

Removing the cover reveals that
the microwave circuitry is actually
on a third daughterboard, previous-
ly hidden underneath (see Photo C).
The tiny dimensions of the etched
microstrip lines testify to the very
high frequencies involved. There
are two SOT packaged transistors
and a mixer diode ina *‘beam-lead™

package. The mixer diode is incred-
1bly small—only about 0.01"

square! Use great care when han-
dling circuit boards with such mi-
nuscule devices.

How It Works (More or Less)

Of course, the radar detector in-
structions didn’t include a schemat-
ic or theory of operation. Snooping,
just plain guessing, and a spectrum
analyzer helped me ascertain how
this device worked, and whether it
could be useful to the microwave
experimenter.

Experience dictates that if this is a
superheterodyne receiver, it may
well radiate some of its local oscil-
lator(’s) energy. And sure enough,
it does. I pointed a small X-band
horn on the input of the spectrum
analyzer (a Hewlett-Packard 8551B
with a 8441A pre-selector) at the
horn of the radar detector and
picked up a weak signal sweeping
between 11.4 GHz and 11.6 GHz
(see Figure 1). The sweep rate was
about 40 hertz, but it turns out that
this was not the only local oscillator
involved.

If this device is meant to receive
signals around 10.525 GHz, then
there may well be an IF between
1.4 GHz minus 10.525 GHz, and
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Figure 3. A comparison of the radar detector’s VCO stability to that

of a Gunn diode oscillator.

second LO, mixing the
received signal down to
10.7 MHz (see Figure 2
and Photo C).
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Figure 4. A comparison of the radar detector’s second LO stability
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Figure 5. Schematic of the new circuit board.

11.6 GHz minus 10.525 GHz. **Sniffing’’
around the circuit board with the spectrum
analyzer revealed a strong signal at about |
GHz. This *‘second LO'" signal was not
swept in frequency.

Further examination revealed a welcome
sight: a standard LM3089 FM Receiver IF
System chip! Now here 1s something famil-

tor might be easily adapt-
able to reception of Ama-
teur Radio Service 10 GHz FM signals, such
as those generated by M/A-Com Gunnplex-
ers or Solfan transceivers. Two things still
must be done: 1) Stop the first LO from
sweeping and make it tunable. 2) Determine
if the two LOs have sufficient purity and
stability,

It turns out to be quite easy to accomplish
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Figure 7. Parts layout.

the first item. The first LO 1s powered
through one of the pins of the 6-pin connector
that connects the RF and controller boards. If
that pin is bent so that it doesn’t mate with the
connector, a variable bench supply can be
hooked to it. In my unit, a 3.64 volt DC input
made the VCO generate 11.5 GHz, while 5.9
volts yielded 11.0 GHz. The VCO drew only
about 1 mA.

To check for purity, I observed the first LO
signal on the spectrum analyzer side-by-side
with a signal generated by a Gunn diode oscil-
lator tuned a few kHz away . Although a Gunn
diode signal might not be considered a paragon
of purity, it does provide a valid guide, espe-
cially since the radar detector will be receiv-
ing Gunn diode signals in its new life. Figure
3 shows the result. The first LO signal on the
right is much broader than the Gunn diode
signal on the left. This is not good.

Note that the significant “‘pulling’” effect
of moving one’s hand in front of a Gunn diode

11



board (not used) on the right.

Photo B. Inside the radar detector. RF board on the left. Controller

B-pin connecior

Photo E. The finished unit with the cover open.

At this point we
know that the radar
detector can receive
FM signals due to
the presence of the
LM3089 IC. Also, it

Fhoto C. A close-up of the RF circuit board after the plastic cover has

been removed.

can be tuned to re-
ceive in the amateur
portion of X-band

by powering the
VCO used as the
first LO with a van-
able power supply.
The question re-
maining is whether
the first LO signal is
good enough to re-
ceive clear signals
from the kinds of
transmitters most
amateurs presently
use on microwave.
The easiest check is
to just try it.

Photo D. The component side of the new printed circuit board.

transmitter horn 1s absent in the radar detector.
The first L.O. is noisy, but reasonably stable.

The 1 GHz second LO signal is much more
acceptable. In Figure 4, the | GHz LO signal
(right) is identical to the signal from a TS-
419/U signal generator (left).
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Checkout

I have had an X-
band beacon in continuous operation from
a local mountaintop for some 10 years
(see my article, **X-band Beacons,"" in the
January 1987 issue of Ham Radio). Recep-
tion of a familiar, real-world, *‘*known"’
signal from this beacon would prove the ca-

Photo F. The finished unit with the horn extension installed.

pability of the radar detector.

I rigged up a perfboard circuit with an
LLM317 variable voltage regulator and an au-
dio amplifier (see Figure 5). This perfboard
replaced the detector's controller circuit
board. The LM317 circuit used a 10-turn pot
for voltage adjustment. This circuit was de-
signed to cover 3.64-5.9 volts, or 11.0 GHz-
11.5 GHz, out of the VCO. The audio ampli-
fier, an LM380, was connected to the audio
output of the RF board’s LM3089. Time fora
DXpedition!

At a convenient location near my house,
about 10 miles from the beacon, I can get a
solid signal. I parked there and just pointed
the modified detector through the car window
and slowly turned the 10-turn pot—and there
was the beacon’s MCW ID signal! It wasn’t
strong, but it was surprisingly stable. And
this 1s using only the radar detector’s tiny
horn for the antenna. I was sold on the fact
that a modified police radar detector should
make a great microwave bench-servicing tool
and portable field-test receiver.

Further tests performed on the bench re-
vealed that the modified radar detector pro-
duced usable audio when receiving signals
from my M/A-Com Gunnplexer trans-
ceivers. It was also sensitive enough to pick
up the 10 GHz calibration signal of a 1N23
diode driven by a 2 meter handheld (see “*X-
band Calibrator™ in the April 1981 issue of
Ham Radio).



The Morse Machine”

The Ultimate Keyer from AEA

l.-l."l"

The Morse Machine has all the features
you've been asking for in a high perform-
ance keyer like 2-99 WPM speed selection
and over 8.000 characters of memory that can
be stored in 20 memories. The 20 memories
are soft partitioned so that your stored mes-
sages may be as short or long as you like.
Memory can be expanded to hold up to
36,000 characters. Of course, all memory 1s
backed up by an internal lithium battery so
that once a message 1s loaded, 1t will stay
there until you write over it.

Whether you 're an expert or a novice, The
Morse Machine has three ways to help you
improve your code:

e A proficiency trainer, the same as the one
used in the MorseMatic, allows random
code group practice with steadily increasing
speed.

e A random word generator that randomly
generates 4-letter words for a more realistic
practice session.

* Dr. QSO (tm) QSO simulator based on our
rogram for the Commodore 64 computer.
ou can call other stations, answer a CQ, or

just sit back and listen to realistic QSOs
very much like those you would hear on-the-
air.

The Morse Machine is a full featured keyer
for the serious contester, with automatic serial

number nsertion and incrementing in any
memory message. You can use the front
panel knob to adjust your sending speed or
enter a precise speed with the keypad, tog-
gling between the two at any time. Exchan-
ges can be speeded up by having parts of your
message sent at a higher speed. You can also
add remote switches for 4 of the memories so
that you can instantly send your responses or

call CQ.

A computer can be interfaced to The Morse
Machine through its RS- 232 compatible I/O.
Any front panel function may be programmed
by the computer. This makes loading
memories as simple as typing them in from
your keyboard. The Morse Machine can dis-
play your random code, or Dr. QSO practice
sessions on the computer screen.

The Morse Machine can be programmed to be
an automatic beacon. This can be used to
automatically repeat a Morse (or RS- 232
ASCII) message at a programmed interval of
| to 999 seconds.

See your AEA dealer today for a demonstra-
tion of The Morse Machine or contact:

Advanced Electronic

Applications, Inc.

P.O. Box C-2160 Lynnwood, WA 98036
206-775-73773
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THE REMOTABLE S
I TWIN BANDER

The ALINCO Model DR-590T is a full featured /dual band tranceiver that is user friendly,
and puts the fun back in Radio.

The DR-590T is packed with more features than most hams will ever use. But it is
engineered so that you don't have to be an engineer to understand and use the various
functions. The easy LCD display lets the operator know, at a glance, which functions are
in operation.

ALINCO has listened to you, the Ham, and incorporated many of the features you told us
you wanted in a Dual Band (VHF / UHF) radio. And we did it while keeping the operations
truly user friendly. : . |

ALINCOD

+ Ultra-Compact Body code squelch and tone squelch work
5-7/8 (W) x2'(H)x 7" (D) together as a powerful calling function,

- High Power (Selectable) * Various Useful Paging Functions for
High: 45W at VHF High: 35W at UHF Grouping Calling and Individual
Middle: 10W Middle: 8W Calling
L AW, - Remote Control Microphone

- Extended Receiver Range With this microphone there are several
144.00 - 147.995 Mhz (TX), 130 - 173.995 Mhz functions that can be controlled remotely:
(RX), 440.00 - 449995 Mhz (TX), 410 -470 L. Direct setting of frequencies in VFO mode
Mhz (RX) 2. Up/Down of memory channels in

(Specification guaranteed on amateur
bandsonly. Modifiable for MARS /CAP 3, Shifting to call mode

ermits required
P quired) 4, ARM (Automatic Repeater Mode)

FEATURES - 5, VHF/UHF Switching

+ Simultsneois 0. Up/Down by 1 Mhz steps

Receiving on both bands at the same time ; ;EE:EE :Eg Ef:;;n%i D?JQ ti‘mies
Scanning intermix scan model on both bands | & alic ialer

memory mode

at the same time. - Scanning Features
+ Independent VHF & UHF Controls Memory Scan, Program Scan, ARM Scan,
Band Scan, and more Scan.
+ Detachable
With the optional remoting kit, the front \ Memmj Channels
panel can be seperated from the main unit. The unit has 28 memory chatinels, one
| _ independent "Call’ channel, and 10 ARM
» DSQ (DTMF Squelch) Function memory channels (40 channels in total).
. . You can program set tones, shift frequences,
Code Squelch Function ) shift dire%tiﬂns, and channel steps II'EII each
You can program a 3 digit code that will of the 28 memory channels.
open the squelch only when the same code
signal is receive from another transceiver, * ARM (Automatic Repeater Memory)
This allows for selective receiving, Addition- Function
ally, with the optional tone squelch unit, the 10 repeater channels can be memorized
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DR-590T

automatically. While ARM mode is active,
scanning stops at vacant channels and
pauses, then starts again automatically.
This function s useful to find vacant
repeaters.

+ ABX (Automatic Band Exchange)

Function

- Bell Function

» Dimmer Function

Selectable 2 different brightness of LCD
light

» Three Priority Functions

VFO Priority, Memory Priority and Call
Priority.

* Repeater Operation

The DR-590T can be used as a4 cross band
repeater.

* Full Duplex Cross band Operation
» Others

1. Auto Dialer Function

2. 6 Channel Steps (5/10,/125/15/20,/25
Khz)

5. DTMF Monitor Function

4, 38 Sub-Audible Tones built-in

5.And Many Other Features

ALINCO ELECTRONICS INC.

438 AMAPOLA AVE., LOT 130, TORRANCE, CALIFORNIA 90501
ELECTRONICS Tel: (213] 618-8616 Fax: {213} bl18-8758



The Final Design 5 Parts List is rather closely i:n[egraled inu? the en-
_ | _ Capacitors. all 16 WVDC or better tire RF board design. You don’t have a
The next step is to tidy up the cir- C1 25 F electrolytic or tantalum handy coax connector or waveguide
cuitry, especially the added audio ampli- Cc2 0.1 uF flange to hook things to. Its horn does
fier. Perfboard is not a good medium for C3 100 (4 lactronytic or Santesum work quite nicely, and would probably
high gain amplifiers of any frequency. A o T U SIecuriync or Tsanam ' ke a satisfactory feed f 1’ to 3’
gh gain ampl y freq ‘ cs 0.1 uF make a satisfactory feed fora 1’ to
printed circuit board’s solid ground- C6 1 WF electrolytic or tantalum dish.
plane helps keep unwanted oscillations C7 1 WF electrolytic or tantalum As an experiment, I made an exten-
and feedback under control (see Photo D Resistors. sion to the integral molded horn, fash-
and Figures 6 & 7). Two 10-turn pots A1 220 ohm Va-watt fixed ioning it from double-sided copper-clad
with counting dials are very desirable EE 1k 10-turn pot (coarse tune) printed circuit board. The extension
for tuning the VCO. One, R2, serves as Hi égg 22$ l,?_":::{: E:égmemne]' sleeves Inside of the existing horn (see
coarse tune. The other, R3, is fine tune. R5 390 ohm Va-watt fixed Photo F).
R4 and RS set the range of voltage avail- RE 10k pot (volume) Remember: You must be very careful
able. The values shown allow tuning R7 2.3 ohm Ya-watt fixed not to touch the mixer diode located in-
through the entire amateur X-band (10.0 Semiconductors. side of the horn!
GHz-10.5 GHz). U1 LM317L variable voitage regulator This extension adds an estimated 8 dB
These values may have to be adjusted Ve b e of gain. Field tests verified a marked
to each particular Micro-Eye receiver. Miscellaneous. improvement in signal strength.
Be sure to test the final circuitry before :"'11 gjmf'eral.ﬂgt”ﬂ e You could try modifications I didn’t
plugging the new circuit board into the [,Eprrmﬁ hfmi;used controller circuit attempt, such as adding an AFC (Auto-
radar detector RF circuit board. Note board) matic Frequency Control), or replacing
that microphonics, or vibration-induced e ten-turn counting dials the horn antenna with an adaptor to a
feedback, may be introduced if the : ggm;’r‘;ﬂaker standard waveguide flange or coax con-
H[}ﬂi.!kﬂ'r is mounted too close to the Note: A blank PC board is available from FAR Circuits, 18N640 nector. The latter modification would
molded plastic shield. An S-meter, a Field Court, Dundee IL 60118 for $6 + $1.50 shipping/han- allow measurement of the noise figure
zero-center tuning meter, and a frequen- dling. of the receiver,
cy meter are optional add-on'’s. Optional, for center-tune meter. The BEL Micro-Eye police speed
The new circuit board can use the M2 100 pA zero-center meter radar detector is easily modified for
6-pin connector that was removed from R8 &.7K Va-watt fixed reception of the 10 GHz ham band. The
the unused controller circuit board. The cost is low and the performance is quite
optional zero-center tuning meter wires di-  thing, including a NiCd battery, fitnicelyina  respectable. This device should serve as a
rectly to pins 7 and 10 of the LM3089. The 7" x4" x 3" plastic box (see Photo E). useful accessory for the microwave amateur.
result 1s a circuit board that plugs into the [ 73]

Micro-Eye RF board, replacing the original

controller board.

Horn Antenna Extender
The Micro-Eye presents a bit of a problem  You may contact Steve J. Noll WAGEJO at 1288

Packaging 1s up to you. | found that every- If you want to change the antenna. Its antenna Winford Avenue, Ventura CA 93004-2504.
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Here are a few ol the Ultra's Features:
*Operate duplex or Simplex* Load, save, change all
from T.tones, Packet, or modem® Unlimited voice
vocabulary *Voice clock execules evenis Daily &
Weekly *“Super Macros™ user programming language!

Computer Controlled Ham Shack for personal or club system
New Simplex option, operate patch & remotes via repeaters!
Ultra Comshack 64 Duplex/Simplex Controller

HF & VHF Remote Base*Autopatch*CW Practice*Rotor Control
*Voice Meters*Paging*Logging*Polite ID's*Packet Voice B.B.S.

R la}__w disk, cables, Manual
IC TS TR TR VHE] 1€ Add $5.00 S'H USA

FaTCH

GAP Airwaves expands its Service
to Include 2m and 6m with the

CHALLENGER DX-V & DX-VI

Unigque Multiband Antennas that Utilize the Patented
GAP Elevated Launch Technology

The Revolution in Antenna Design

Model CS64S
REVE..$379.95

Includes: C64 Interface,

eI B CA. address add 6.25%
YL Ask for free calalog!

*Mount All modules including C64,

*300-4 digit user access codes *Disk & Printer logging
of all telephone numbers dialed, usage lime, functions
*18 Rotating Polite ID's" 16 External relay controls® 2, 5,
& CTCSS Tone Paging* CW Practice with voice *Secu-
rity mode, T.tone mute* YVoice announced user call sign

when logging on* Voltage proportional courtesy beeps
ives lnglﬁlllnn of signal strength ° 18 rotating Polite

talls* Satety limers & overrides “"Ulira Link™ provides;

T. tone control from remote audio monitored *User de-

fined multi-tone courtesy beeps each mode*Modem or
Packet control* 8 T.Tone Macros store 28 digit com-

page*50 tel #'s restricted patch *Telephone control
input* Regenerated touchtiones *Autopalch auto off,

mand strings *2 Talking Meter inputs * Packet or Mo-
dem datl‘ lore 1000 (18 digit) tel,| s
#'s *Quick dial & quick answer " Direcled & general

detecls calling party hangup*Pulse or touchtone dial
*Call waltin auto redial* IR GEG L RES
H.F. & VHF 5Q. det *Scan up/down;100Hz step + vari-
able scan rate "Monitor mode defeats PTT "Lock mode
allows T. tones to TX through remote *Auto mode &
split select "9 Scan memaornies store Mode, splits, VFO
A & B "Talking Meters; Yoltmeter * Yoice & CW Beacon
*Voice Rotor control® User selectable courtesy beep

Predniled & panted inC
mounts & cable clamps maf - I
= { ALBX .........5 159.95 nm has Hﬂ' .
*Digital Volce Recorder 12 or 54 sec » Lagnches RF from an +Traps
= P
"% 14 voure Madhosx & 1D tadl, inc. 1 Meag sievated GAP
=1 = [am, control with CS8 or PHE 5 'Cﬂlii
E:";-E_ = inci cabie for REVE Ulra board 5 « Eliminates sarth l0ss
o :: JVDC “DVI.-S iR + Comes pre-tuned, *Transformers
Operate Co4 & 1541 from No adjustments necessary
12Vdc wih thus crystal con : ; - \ +Baluns
g". trolied Switching supply. runs * UUses 3 short radials (; 25 feet , = u
=il cool & efficient draws <1 amp ; { : ;
:T"'all w  Plugs info CB4, lused, proteciad 2 iiS-HInHEE i less than s ("=t fopily *Resistors
o W% cw Model DCPS.........$ 129.95 30 minutes
"*Add duplex Control of A v |5 self supporting widrap in *or Base Insulators
seat® | motee & patch with Telephone -
Plugs iMo C5645 board, TLCN.... $159.95
E Autoboot cart 1 1 |
- plugs inip Cb4 or PR, sk, of * &
Systerr verson CART... $ 100.95|  IRIEIEITTAAN) QI EL Challenger DX-VI 5219
el B Telay On/Off inc. 3 -DPDT 2 A Total bandwidth on 1 . Total bandwidth on
S R s < o e 40, 20, 15, 10, &, 2 meters - 40,20, 15, 12, 10, 6, 2 meters
-— il = vy iy aly Py & L ] - & oy | e ik E
e O B o e 80 KHz on B0 meters ,-/ 130 KHz on B0 meters
e 3 Wolcs Meters = 2 Alarm inputs - B ..r" i
s Aeiay OnON Sw. PKB....$159.95

AUDIO BLASTER " LEEEDILAE="

A5 15) <—minature Audic Amp Used by police
Mocuse matafly inside afl H.T's; 1 wan audo amp | When

TS00 QUAD BELl IR
- Nese
) o e} TS00 ose a5 Hepeater Cnon, G54 resel
|- - PP TS00 use as Hoepaater Uniof, CEd rese
820VDC . audwin; Field Program 50,000 Codes_ Mom & Latching. inc
DPDT Astay. LED digi valid & tatch, 24 Pin connecior QUAD optlon
adds. tour 2 Amp. nélays « Sdigd on & off code for each relay. 2°X3°
Expandable TSDQ..5$B89.95 Optional QUAD..$ 99.95

A= ————w

Touchtone 1o RS232 RELLT o et 1BM
300 Boud Interface FUET R e i td I Mac
'Decode-A-Pad” 1| i C64

Use with all Compulers  |jga with any terminal program or write

Decodes 16 touchtones 1
includes Basic program Yourown, easy lo use! LYY PETTEE

needs 1o be loud! Unwersal nstakation dagrams T RERIEREN-1

QUAD Reiay Expansion plug-in oplion |

Ulira via Pachket or Tel ine «» Packet

to Volce BBS, Reqg. 2nd CE4 L PHA,

inc. & . data cabie to PKA___Pk1..595.95

= "Rotor control Anzicg to dgta

Ha' converter, use with CS8, voce beanng EAP
o/~ § deg for all rotors HM1..$ 69.95

B Uits Corm Shack 64 Mancel To Order Call—(407) 778-3728 : ANTENNA PRODUCTS
b i e i *Plus shipping and handling S 6010—Bldg J

all schematics. diagrams, how 10 [o— : A
— | Florida residents add 6% tax h N. Old Dixie Highway

gpardaled a8l up remole base Relund
Wil mrthﬂsﬂ I:lf CEE"‘S MH.SEE.DU uF"rﬂ EE":jlﬂj_l FL r].r:”;]ﬁ'l_!
- iC a R F ol |

*Mastercard*Visa*Amex'Lisc

ENGINEERING CONSULTING
Pl ~ CIRCLE 172 ON READER SERVICE CARD
BREA, CA. 92621 73 Amateur Radio Today * February, 1991 15
Tel: 714-671-2009 Fax: 714-255-9984

Best of all the ENTIRE antenna is always active!!




8 RED LED DIGITS

2 GATE TIMES 1PPM TCXO
ANODIZED ALUMINUM CABINET
INTERNAL NI-CAD BATTERY OPTION

FULL YEAR LIMITED WARRANTY

The 1500A FREQUENCY COUNTER is a quality built,
LS| circuit design instrument that actually outperforms
many counters costing much more. The 1500A can be
powered by 9-12 VDC, AC adaptor or internal Ni-Cad
batteries. The excellent UHF/VHF sensitivity makes it
ideal to use with the telescoping antenna for easy and
acccurate measurements of transmit frequencies from
handheld, fixed or mobile radios such as: police, ham,
car telephone, marine, aircraft, etc. The 1500A can also
be used with a probe to measure computer clocks,

oscillators, etc.

#1500A 1-1500 MHZ FREQUENCY COUNTER ... ....... $99.95
#BP-15 RECHARGEABLE NI-CAD BATTERIES (INSTALLED) $20.00
#AC-15 110VAC ADAPTOR/BATTERY CHARGER ....... § 9.00

#TA-90 TELESCOPING BNC ANTENNA .............. $12.00

S TARTEI(

INTERNATIONAL,

9" FREQUENCY COUNTER

MODEL 1500A

1-1500 MHZ

$99"

MADE IN USA

IMPROVE RANGE AND SENSITIVITY OF YOUR LOW FREQUENCY COUNTER WITH OUR

AMPLIFIER —

MODEL AP-90-H

1.6 | GHZ PRESCALER — SS BAR GRAPH

MODEL AP-90

Same features as AP-90 but custom Extend the range of any counter capable of counting 16 MHZ or higher
configured as a plug-in accessory for || to 1600 MHZ with super sensitivity of 1-5 mV RMS typical over the entire
Hewlett Packard counters #5245L/M, range. A 10 segment LED bar graph displays signal strength of the input

5246L or 5248L/M.

-l'.l".lll' I"El'

STARTEK INTERNATIONAL, INC.
398 NE 38TH ST., FORT LAUDERDALE, FL 33334

PHONE: (305) 561-2211

signal. = 10, 10-500 MHZ; = 100, 300-1600 MHZ. 1-2 V P-P output.
L} Aluminum cabinet, 110VAC adaptor included.

#AP-90 (AC adaptor included) .. ... $159.95
#AP-90-H (for HP counters) ......... $179.95
#TA-90 TELESCOPING BNC ANT .. $§ 12.00

ORDER FACTORY DIRECT

800-638-8050
=

]
i
I
]
|
]
|
1
I
|

£
i
:

ORDERS TO US & CANADA

ADD 5% S/H ($4 Min, $10 Max)

FAX: (305) 561-9133  FL RES ADD SALES TAX, COD $3.50 ._ =
CIRCLE 247 ON READER SERVICE CARD




Short Multiband ngofe- V—S!ggﬂs

fram AntennasWest ax SOOEY. Prow=, U

Ready to Use Full Legal Power

FEEDBA CK Fastest Install Tough No Lossy Traps
Coax Feed Flexible Low Noise

3000 V Iosul Kink-Proof Never Comode

2’ ECTORIINDER

ZERO~IN HAND-HELD

RV- y RV-§590 9§ THE SIGNAL! PHASE SENSE

In our continuing effort to present the best in 0-10 $ 4*:'9 fi. 12;5 ?ﬁﬂ-fﬂ $?=f-: fi. iong ANTENNAS FOR
amateur radio features and columns, we rec- o MYy e ol Tt ety VHF DIRECTION
nize the need to go directly to the source— R g e g B FINDING. USES
og Y For Tech Infopack send §1 00'925‘?3?3 ANY FM XCVR.

you, the reader. Articles and columns are as-
signed feedback numbers, which appear on
each article/column and are also listed here.

| COMPASS GIVES
DIRECTION.
ARMS FOLD FOR

CIRCLE 138 ON READER SERVICE CARD

These numbers correspond to those on the HamCall / CD-ROM ' igﬂf‘:‘gﬂéﬂﬂpﬂ
T 500,000 HAMS plus = VERS
feedback card opposite this page. On the 4.000's of Public Domain BOTH 2-MTRS &

card, please check the box which honestly O Amateur Radio Programs and Data 220MHZ. OTHER
represents your opinion of each article or =i T} A RiRat X MODELS AVAILABLE.
[:ﬂlumn_ Craetal Fetnews Sotnear §50.00 WRITE OR CALL FOR
Do we really read the feedback cards? Yo Sy COU£100 oy 048 00 . NONE 1RO,
Y ¢ TOuU e ke o - 53.50 SHIPPING & TYPE VF=142
bet! The results are tabulated each month, | UCKMASTER Publishing CA. ADD TAX) $129.95 619-
and the editors tiak_eagood. hard look at wt?at AL s}ﬁf;:;:nmigan E RADIO ENGINEERS 565-1319
you do and don't like. To show our apprecia- ,
CIRCLE 56 ON READER SERVICE CARD 3941 MT. BRUNDAGE AVE.

tion, we draw one feedback card each month
and award the lucky winner a free one-year SAN DIEGO CA.92111
subscription (or extension) to 73. CIRCLE 76 ON READER SERVICE CARD

To save on postage, why not fill out the

Product Fiapt:_lrtcarﬁandtheFeed_b&ckcard E L E N C O & H I TA C H I P R o D U C TS
1 or praiing etertothe ecitor whde you're AT DISCOUNT PRICES

at it. You can also enter your QSL in our QSL ‘E-"“" RSOs (Real-Time & Storage Oscilloscopes) From HITACHI Mg Compact Series Scopes
: The RSO - its the new solution . -
Ef—t—hﬂ quth contest. All for the lﬂw' low price b View, Acquire, Test, Transfer ond Document Your Wavelorm Data I’Pj‘ Delaywd Swoap
of 25 cents! i e
100MS's (25M5 5 on & channelg simydanegusly). 100MHZ, Sow s 1ch., 2w o 200 Thw s dgh VC-H145  § 4.695.00 1 Y1 Warranty
Compaoc!, Full Featlure Models U s
Feedback# Title QM5 100Uz ek 3 101 Tnm 43 VC5045  $3,04.00 oo
SNIGH. SOUNE, T 3 2 V505 3229500  1ius series provides many new lunctions such as CRT
1 Letters Low Cosi/High Value Models Readoul, Cursor measurements (V-1085/1065/665).
- 20MS 3. S0VS4z. Jww x 2o VC-6024 $204900 Frequency Cir [V-1085], Sweeptwme Autoranging and
2 NE‘JEI Say DIE E‘:U;: SOM Tam : ~nm VCE023  §$1.749.00 'I'n;g;!- Lock vsing 3 &-nch CAT You dont f=el the
3 OHX ASOm Mo MESCH 1838 5.0t LACIOm 31 O MOSe 24ETE0NS SIVE TS LTOOMNG rie oo Dret DoeG ENEPOCEESS 1h HUSES §° DITEmgRE) S ppeiaion
1 LDl FRSLIRTECH DIoTEe methos aod B 7IFC stertace Weh the comion of ansion and The power of set g V-660 BlMHr Dl Trace 51,195
4 Radar Detector to Microwave | BSsy  vet Hitachi Portable Scopes V565  6OMHzDual TracewCursor  $1,345
HE‘CEiUEr C version *..'l tRew- 5435 DC to 50MHz, 2-Channel, DC offsel V-1060 100MHz Dual Trace $1.425
__", o 0cio e  fUnclion, Alemate mognifier function  V-1065  100MiHz Dual T;&Eﬂ W ﬂé—-ﬂ-ﬂ‘ :;Eig
5 UHF Source Di r Dt Chamngl V525 CRT Ruadout, Cursor Meax 51,025 V-1085 100MHz Quad Trace w/Cursor
Ppe = V-527 Delayed Sweap §395 V-1100A 100MHz Quad Trace wCursor  $2,.295

6 UHF Field Strength Meter V-422 40MHz Dual Trace $735 sass VRIS PONKR Chiie e sacumey. ST
7 Review: The Kenwood TH-27A 20MHz Elenco Oscilloscope FREE DMM Elenco 35MHz Dual Trace $495
8 Future Modulation Amateur XYMl  vih purchase of L
TE!EF'E'D” MO-1251 ANY SCGPE s High luminanee &° GAT

F il o Diial Trace & ImY Gansiliwiy

9 Take a West Indies DXpedition? : Component Tester | SCOPE PROBES iomResTme T
i . . : X eation P 650HE, e I0x  S1995 g . I""'.U I’:"'"I:'": L

10 HEWEW‘ SHF SyEtEmS L.ln'EEr ..I:Ec:i B2 I00AMHe 1z 1Dx §2365 v - y ’;F‘t:- +Di|lﬂp;Tr?h:n¢ Cwemip
L T + Inctudes § P 1 Frobet

# { p-1 Probes

Transverters
11 Hams with Class
12 Pour an Antenna for X-Band

All scapes include probes, schemalics, operaiors manual, and J year (2 yrs for Elenco scopes) world wide warranty on parts & labor. Many accessongs available for all
Hitact scopes_ Cali or write for complete specifications on thess and many other line pscilioscopes

WE NOW True BMS 4 1/2 10 Function |Digital Capocitance Meier | Digital LCR Meter

13 The Microwave Directory CG:FLE'I'E LINE i M-7000 BTy um_m c;;; ] Li;;
14 Review: The Commander Il Amplifier FL?JFKE $135 D] 968 A" Ly
15 Homing In MULTIMETERS v\-f‘_ ﬂ:f}_::: . :,i', %, s lh::r:ﬁjm f{"—:‘;‘f: f‘;ﬁ"f'ﬁ
16 Inexpensive 10 GHz Dish System Ao b | — e T e e '
17 Above & Beyund 2F 8BS Funclion Generator Triple Power Supply XP-620 Wide Band Signol Generators
&F &7 Assembled $85 5G-9000
18 DX 27F  BOSOA m Kt 345 $129
1 g QHF g ﬁﬁ lu‘“' i:";: 11':5:-'?1:} AF Frng 1008 -250MHz
. " e e b s e Ab Modulahion ol 1KHz
ED NEW Fﬂj‘d UCEE lrg:""u FHGEEE r"'|-.]1.-.::|:“::'-llmll:;l:'l Ii.Irrlhmjll-ll:r Contafms all tha dagired foatires hoe ﬂnlﬁq.::nil:lm:ll-:; ot e

SG-0500 w Dighal Display and 150MHE Dullt-in Counter §249
LEARN TO BUILD AND PROGRAM

SPECIAL PRICING
o AC Current Meter

AW ar FM cagabiliy Featiwmos phort gircall profection, aif supplies

21 Ask Kaboom
22 RTTY Loop

: 5T-1010 4 COMPUTERS WITH THIS KITI
23 Looking West $69.95 3?5:1?:5:& INCLUDES: All Parts, Assembly ond Lesson Monual
24 Baner In' BU}’ W00 Amga k10 Aepiarm Blos -';'.::E M":T:E
25 Circuits et | 4700 104 100 b < $129.00

F ity sapuliied 3o ghom frzull DB

IP-5TS withou! matery £33 85

e Casarso Biop
dTpl = OMED

26 73 International

Digital Triple Power Supply XP-7635

27 ATV GF-8016 Function Generator
. 52‘9 with Freq Counter e T T j:n..‘_l.'-:jm':::l"" l'-l:;auu‘“
¥ B, p o B et e FANE FICU g e e
520 & 14 ._":"'-"-a S Sin relia Pl rETcsoen Tt SIS ooy £ gt L v tory Beos
29 Hamsﬂls % = . > = L R S FEFaIOrN © gy meemary o 3 S50 BT FRDM Taaches pou af
i Foa maTg oS5O b e aed puipc? pors ol el Dol piad St aenyinoasT

B = MOw D LA MyODaT A ORiNy S0 el Oormpamr
beemataeice Fepured Somoe mEy T o1 tend SaTahon e oo
T oweie S S s

RFOMOTICS KIT FOR ABOVE (MM-8010) §71.9%

Frog Courter 1 - TOMRD

30 Special Events
31 Random Output

Fruly reguiphed BSor] Corloed Dhglde"iee] welh
D i oot T taparate oDl

XP-650 with Analog Matery 5175

GF-80135 withoul Freg. Meter 3173

32 Propagation WE WILL NOT BE UNDERSOLD! 15 Day Money Back Guarantee
(P10 WiRx) £ Has., v Tax (800) 292-7711 (708) 541-0710 WRITE FOR FREE CATALOG

CIRCLE 184 ON READER SERVICE CARD
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COMMUNICATIONS

AOR Scanners.

Great Performance. Great Service. Great Value.

Free Freight
25-Day Money-Back Guarantee
Toll-Free Service and Support
No Credit Card Surcharge
One Year Warranty

AR1000 $499

1000 Channels. 8-600MHz, 805-1300MHz

Standard Features:
- Extremely compact size.
- Continuous coverage (except UHF TV 600-805)
- Antenna attenuator switch, 10db.
- Manual tuning knob.
- Earphone jack, 3.5mm.
- AM, FM and wide band FM tuning modes.
+ Backlighted LCD display.
- 10 Scan Banks, 10 Search Banks.
- Selectable Priority Channel.
- Delay, Hold Features.
- Selectable Search Increments, 5-955KHz.
- Permanent memory backup.
-4 AA Ni Cad batteries included.
- AC adaptor/charger.
- Carry Case.
- Cigarette Lighter Charger.
- Belt Clip.
- Earphone,

Options:
External Speaker. Mobile Mount. MS190 $19.50
Extended Warranty. 2/3 yrs $45/855

Specifications:
Coverage: 8-600, 805,1300MHz
Sensitivity:  .35uV NFM, 1.0uV WEFM, 1.0AM
Speed: 20 ch/sec. scan. 40 ch/sec. search
IF: 561.225, 58.075, 455KHz or 10.7MHz
Increments: 5 to 955KHz selectable/ 5 or 12.5 steps.
Audio: 4 Watts

Power: Input 9 -13.8 V. DC
Antenna: BNC
Display: LCD

Dimensions: 67/8Hx13/4Dx21/2W. 120z wt.

100 Channels. Low, Air, High, UHF &
S00MHz.

Standard Features:

- Extremely compact size.

- Unrestricted 800MHz coverage.

- 100 channels permanent memory.

- Earphone Jack & Attenuator.

- Delay, Hold features.

- Channel 1 Priority.

. 5 Scan Banks, 5 Search Banks.

- Telescopic and Flexible Antennas
w/ BNC connector.

- AC & DC Power cords w/ mtng hardware.

- One Year Limited Warranty.

Options:
Base type antenna
25 to 1000MHz w 50’'coax. AS300 $59.95
Mag Mnt Mobile Antenna. 15" coax. MA100 $25.00
Cigarette Lighter power adaptor.  CP100 $4.00

External Speaker
with mobile mount. MS100 $19.50
Extended Warranty. 2/3 yrs $40/%55
Specifications:

Coverage: 27-54, 108-174, 406-512, 830-950MHz
Sensitivity:  .4uV Lo,Hi. .8uV Air. 5uV

UHF. 1.0uV 800
Scan Speed: 15 ch/sec.
IF: 21.4MHz, 455KHz
Increments: 10,12.5,25,30
Audio: 1w
Power: 12.8VDC, 200MA
Antenna: BNC
Display: LCD w/backlight

Dimensions: 21/4H x55/8W x61/2D. 140z wt.

- We offer 100's of communications products.

CIRCLE 164 ON READER SERVICE CARD
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~ AR3000

- AR2 5_06

400 Channels. 100KHz to 2036 MHz.

Standard Features:
* Extremely compact size.
* Continuous coverage
* Attenuation Programmable by Channel.
* Manual tuning knob.
* Tuning increments down to 50Hz.
* AM, FM, wide band FM, LSB, USB, CW modes.
* Backlighted LCD display.

2016 Channels. 1 MHz to 1500 MHz *4 Scan and Search Banks, Lockout in Search.
*4 Priority Channels.
Standard Features * RS232 control through DB25 connector.
* Continuous coverage * Delay, Hold Features.
* AM, FM, wide band FM, & BFO for SSB, CW., * 15 band pass filters, GaAsFET RF amp.
*64 Scan Banks. *5Sleep and Alarm Features.
* 16 Search Banks. * AC adaptor/charger. DC power cord.
* RS232 port built in. * Telescopic Antenna.
* Includes AC/DC pwr crd. Antenna, Mntng Brckt. Options:
One Year Limited Warranty. arBh i EP200 $2.00
Options: External Speaker. Mobile Mount.  MS190 $19.50
Earphone. EP200 $2.00 Extended Warranty. 2/3 yrs. $65/75
External Speaker. Mobile Mount.  MS190 $19.50 Mobile Mounting Bracket. MM1  $14.90
Extended Warranty. 2/3 yrs. $65/75 RS232 Control Package SCS3  $295.00
Mobile Mounting Bracket. MMI1  $14.90 (software & cable) offers spectrum display
RS232 Control Package SCS2  $295.00 and database.
éﬁ:éhév;geb;h Eé:‘able} offers spectrum display Specificatione:
Coverage:  100KHz - 2036MHz
Specifications: Sensitivity: .35uV NFM, 1.0uV WFM,
Coverage: 1 MHz - 1500MHz 1.OAM/SSB/CW
Sensitivity:  .35uV NFM, 1.0uV WFM, Speed: 20 ch/sec. scan. 20ch/sec. search
1.0AM/SSB/CW [F: 736.23, (352.23) (198.63) 45.0275, 455KHz
Speed: 38 ch/sec. scan. 38 ch/sec. search Increments: 50Hz and greater
[F: 750.00, 45.0275, 5.5MHz 455KHz Selectivity: 2.4Khz/-6db (SSB) 12KHz/-6db
Increments: 5,12,5,25 KHz (NFM/AM)
Audio: 1.2 Watts at 4 ohms Audio: 1.2 Watts at 4 ohms
Power: Input 13.8 V. DC 300mA Power: Input 13.8 V. DC 500mA
Antenna: BNC Antenna: BNC
Display: LCD, backlighted. Display: LCD
Dimensions: 21/4H x55/8W x61/2D Wt. 11b. Dimensions: 31/7Hx52/5W x77/8D Wt. 2Ib 100z.

" ToOrderCall 1800445+ 7717

In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day.
ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038
Int’l Voice# 317-842-7115. Int’l Fax# 317-849-8794.

Service and Support Lines: Mon-Fri 9a.m. to 9p.m., Saturday 10-4. EST
MasterCard, Visa, American Ex;:sress, Checks, Approved P.O.’s. & C.O.D. (add 5.00)
Prices and specifications subject to change.

CIRCLE 164 ON READER SERVICE CARD



Number 5 on your Feedback card

UHF Source Dipper

The easy way to tune circuits from 400-500 MHz!

ost amateurs who have used or tried to

build a 432 MHz dip meter are famil-
iar with the problem of the inductor being so
small that it is useless for getting into UHF
circuitry. All the so-called solutions I have
seen are either clumsy (*‘I need three
hands!'") or mechanically unstable. The
device described here solves all of these prob-
lems, as well as several others. It is small.
inexpensive, unusually accurate, and a begin-
ner can build it in four hours.

As the design emerged, I refused to budge
from two requirements. The first was that the
hairpin inductor be no shorter than 1'%4". Sec-
ond, | wanted a physical layout such that |
could look at the tuning dial and, without
moving my eyes, see the hairpin loop as it
entered the circuitry being dipped. That
meant having the loop on one end and the dial
on the other. As you can see from Figure 3,
this layout is particularly conducive to good
UHF wiring techniques, resulting in a very
handy little dipper that tunes from 400-500
MHz.

The three figures here show the construc-
tion process of the dipper. Note that the holes
for the capacitor and extension shaft must line
up for smooth tuning, and the brass mounting
plate must fit the box you use.

In wiring this circuit, use very short, near
zero lead length—this is crucial. (Figure 2
shows a blown-up version with too long lead

by Martin Beck WBOESV

lengths, simply for clarity.) Cut out and bend
the brass plate to fit your box. Then use the
actual components (capacitors, resistor, etc.)
to aid you in punching the holes for every-
thing. This is the best way to avoid excessive
leads around the oscillator circuit.

i/8" RADIUS

LI
#|4 BARE -
COPPER I 346

%1

" -

iI!‘I' #26 ENAM OM
/2w RESISTOR

i'h"

01 » 2N44I6

Cl= MINIATURE BUTTERFLY CAPR 1.8-51pF
E.F JOHNSON #i60-203

. . S S . S . —

Figure 1. Schematic for the 400-500 MH:
source dipper.

I was lucky enough to have an old National
Co. ceramic FT-243 crystal socket. Teflon™,
phenolic, etc. are OK. Unless you are an
experienced VHFer, don’t use a metal box. If
you do, disaster awaits you! For convenience
in replacing the battery, [ bought a package of

I7/16" THICK SHEET EHA57

MOUNTING HOLES (4 PLACES)— 7

LONG GROUND LUG
CF2 ’ CFi

AN

20*(TYP)
i

cFilvssisl ]| O

e
[ ]
-

3

Ll

— S S S B B S [ e - . "

/ I.5.« INSULATED STANDOFF
"

Figure 2. Details of the oscillator mounting
plate (not to scale). Lead lengths are shown
excessively long for clariry. Very short, near
zero leads are mandatory. Note: The two pins
on the crystal socket (hairpin coil socket) are
soldered directly to lugs A and B, The long
ground lug and Q1 source are soldered to the
Cl grounding lug. Solder the feedthrough
cap shields to the plate.

Photo A. The UHF source dipper with its remote meter.
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Photo B. Internal view of the dipper (note the coupler shaft placement).
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2 WAY RADIO
SERVICE MONITOR

COM-3, the world's most popular low-cost service monlk
tor. For shops big or small, the COM-3 delivers advanced
capabilities for a faniatic price—and our new lease pro-
gram allows you to own a COM-3 for less than $3.00 a day
Features =Dwect entry keyboard with programmable
memory “Audio & iransmitler freguency counter *LED bar
graph fregquencyfermor deviation dapday «0 1=-10.000 uVv
output levels *High receive sensitivity, less than 5 gV
=100 kHr 10 999 9995 MH? «Continuous freguency cover-
age *Transmit protection, up 10 100 walts =CTS tone

Eencooed, | O and oxtErms mOoud athon

CT-70 7 DIGIT 525 MHz

Ramsay Electronics has been manulacturing elec-
tromic 1ésd goar fof over 10 yaars and s récognized for
its lab quality products al breakthrough prices. All of
our counters carry & hull one-year warmanty on pans
and labor We take great pride in beng the largest
manulaciurer ol low-Cos! counters in the entire
U 5. A Compare specifications. Ouer counters are full-
featured, from audio to UHF, with FET high
impadance nput, Droper wave shapeng circuitry, and
durable hegh quality epoxy glass plated-thru PC
board construction_ All units are 100% manufactured
it the U S A All counters feature 1.0 ppm accuracy

ALL COUNTERS ARE FULLY WIRED & TESTED

RAMSEY ELECTRONICS

FREQUENCY COUNTERS

CT-90 9 DIGIT 600 MHz

SYNTHESIZED
SIGNAL GENERATOR

Finally, a low-cost lab quality signal generator—a true
allernative 1o the §7.000 generators. The RSG-10 is a
hard working, but easy o use generator ideal for the lab
as well as for production tes!, Lease it for less than $3.00 a
day. Features =100 kM2 10 999 MHz «100 Hz resolution 10
500 MHz. 200 Hz above = - 130 to < 10 dBm outpul range
=0.1 0B output resclution =AM and FM modulation *20
programmable memornes «Outpul selection in volts, dB,
G8m wath nstant conversaon betweaan unis HF outpus
reverse power protected *LED despiay of all parame-
ters—no analog guesswore!

CT-125 9 DIGIT 1.2 GHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

Telescops: ship anmenna—B8NC plug, WA-10 $11.85
Hgh impedance probe, light loading HP-1 $16.55
Low-pass probe, audo use, LP-1 $16.585
Direct probe, general purpose use, DC-1 $1685
Tilt badl, elevates counter lor sasy wewing, TB-70 $995
Rechargeable mternal bafery pack. BP-4 $985
CT-80 oven imebase, 0.1 ppm accuracy, OV-1 5005

MOC FREQ. RAN __SENSITIVITY DIGITS | RESOLUTION | PR
CT-50 20 Hz—-800 MHz < 25 mV 1o 500 MHz B 1 Hz, 10 Hz $109.95
CT-70 20 Hz-550 MHz < 50 mV to 150 MHz 7 1Hz, 10 Hz, 100 Hz $139.05
CT-80 10 Hz-600 MHz < 10 mV to 150 MHz 2] 0.1 Hz, 10 Hz, 100 Hz $189 05
< 150 mV to 600 MHz
CT-125 10 Hz-1.25 GHz < 25mV 1o 50 MHz 9 0.1 Hz, 1 Hz, 10 Hz £189 95
< 15 mV 10 500 MHz2
< 100 mV 1o 1 GHz
CT-250 10 Hz-2 5GHz < 25 mV to S50 MHz 8 0.7 Hz, THz. 10 Hz $239 85
typecally 3.0 GHz < 10 m¥ io 1 GHz
= Sh V102 5GHz
F*StEIE 10 MHz-1 5 GHz < 50 mV Conven your #sting counter £89 95
arnde by 1000 0 1.5 GHz

“ SPEED RADAR
$89.95

't complete kit

S6-7
dew low-cos! microwave Dopplar
adar kil "clocka’ cars, planes, boals,
worses, bikes or any large moving ob-
ecl. Operales al 2.6 GHz with up 10

Boost those weak signals to your
scanner, TV, shortwave rado or fre-
quency counter. Flal 25 dB gain, 1 to
1000 MHz. 3 d8 NF. BNL connectors

Auns on 12 VDC or 110 VAC mile
PR-2, wired, includes AL adapter FM-1, basic unit . . %585
£5095 | FM-2, as above but with added mike
proamp 795

SHOWN

Fick the unit that's right for you, All
units transmil stable signal in BB~
108 MHz FM band up fo 300" excepl
for hi powear FM-4 that goes up o Ve

14 milg rangs. LED digital readoul
fisplays speid in miles per hour, kilo-
nelers per hour of leael per second!
zarphone output aflows for listening 1o
iclual doppler shift. Uses two 1-ib ool
es cans lor antenna {nof cluded)
nd runs on 12 VDC_ Easy o busd—
¥l meCcrowave crcury s PC stnphne
O ncludes debvery. ABS piashe case
with speedy grapheCs for 3 professon-
ol ook A very uselul and full-of-lun o

MUSIC MACHINE
MNeal kit fal will produce 25 differ-
gnt classical and popular funes,
plus 3 doorchime sounds. Lots o
fun for doorbeils, shop, or slofe en-
[rances, car hirm, music baxes, alc

WICROWAVE

INTRUSION ALARM

A real microwave Doppler
sensor thal will detact & hu-
man as far as 10 feal away
Dperates on 1.3 GHz, and is
not afecied by haal, light, or
vibrations. Drives up to 100
mA outpul, normally open or
diosed, runs on 12 VDC
Complate il MD-3 = $16.95 | finahed ook

Comgpiwte xa. NWLS
Case + inob et CMALS

VOICE ACTIVATED
SEWITCH

Voice activatad
Switch Kl ;I-rﬂ-'lrldEE
pwiichead oulpul with
curran! capability up
to 100 mA. Can drive

TOMNE DECODER

L corpisie lone Secooer
4 wnge PL board Fea-
yrg  AD0-S5000 Hr ad-
usighie range v 20-urn
0!, voltage reguiation. 587
C. Ussful for touch-tone

Jurst detection, FSK, sic. § relays. lights, LED, or | up to % mile. Installs | parties, nosey know-it- | inpuls

~&h als0 be used a5 a sta- | even a lapa recorder | easily anywhere onj alis! Completa kit,

& tone encoder, Aunson | motor, Runa on 9 | phone ling or inside ] TS-4 kit £9.95 | JM-T $14 85
ato V2 volts VDC. phana!

—omphete it, TD-1 8585 § VS-1 kil $6.95 | PB-1 kit £14,095

COLOR ORGAN LIGHT BEAM FM RADIO SUPER SLEUTH BROADBAND

See music come | COMMUNICATORS | Full-fledged superhet, | A super sensitive am- | PREAMP

alive! 3 dileront lights | Transmits auvdio over | microvoll sensitivity, | plifier which will pick § Very popular sensitive

infrared beam up 0
A0 —use smple lens-
€5 10 go up o Y& rmulel
Hurm free, uses 30 kHz
camer. Graat hor wirs-
iess earphonis of un-
Tranemillss = reCbn-
ersel LBSE $1995

lickar with music
Jne light each for
Wgh, Med-ranpe, and
ows. Each indeodual-
y agjustable ang
s op 10 00 W
Juns on 110 VAC

Wil -1 kit 865

ZM POWER AMP

Easy to budd power amp has B times
power gain, 1TW in, BW out, =W in,
16W out, SW is lor 40W out. Same
a&mp as featured = many ham mag-
arine aricies Complete with all
parts, less case and T-H relay
PA-1, 40W pwr amg kit

TR-1, AF sensad T-A relay kit $ 8985

Huns on 9V batiery or wall irans-
lormes. Excellenl spaaker yvolume
End adjustable tempo and peEch
Add owr case sel Yor 3 handsome

28
$1295

Meni-zared wih profes-
songal parfgrmance
=sell-powered from
pnone ling, lransmils
n FM broadcast band

IC detector and 10.7
MHz IF. Tunes Sid
FM broadcast band as
well as large porions

“bug™
by experimenis or
aven as FM rado’

FE-1 kit

on gach end. ideal for | amplifier Full 2W rms | dB gan, 100 kHz-1
racaiver, hob- | output. Auns on 6 1o | GHz, 9V-12 VDC op-
15 volts, uses B-45 | eration

FM-4_ long range, hugn powar with
Wiy SBnSitve audio Sechion, picks
up vosces 10° away $14 85

FM-3, complate unil includes case
Daneny. swach, aniennd. and Dusli-an
ooncensn meke  Excelient [
very small kst $16 85

FM-TWT, as above, but fully wared
arat bl £18 G5

SMO momaiuhe Sarriinad Makd Car-

indge for FM-1, 2. 4 $295

$£29 95

LO MOISE PREAMPS
Make thal recieavar coma
ALIVE! Small size for sasy
installation with HI-Q luned
input for peak performance.
Excellant gain and noise lig-
ura—guaranteed 1o improve
recaption! Specily band:
2M—PR-10, 220 MHz—PR-
20 440 MHz—PR-40

Each lat

PACKET RADIO

Commodora C64/128 packisl
radio interface. Uses famous
German Digicom software. Fea-
lures EXAR IC chip set for reli-
able operation—runs HF or

VHF tones. Includes FREE dink
sofware PC board, all neces-
BAry pans and tull documants

$1795

TV TRANSMITTER
Transmit your VCR or
TV camerat

your house Stable
guabty signal, lunabie
Ch 4-6. Accepls stan-
dard vwoeo and audo

A shocking k' Blnk-
ing LED anracts -
S IO [eCK UD Wro-
cent-lgoking can—
you walch the fun! ide-
al far olfice desks,

all-purpose preamp,
ideal for scannar,
TVs, VHF/UHF rigs,
coumers. Lo nosse. 20

up 8 pin arop at 15
leat! Greal lor mons-

toring baby's room or
&= general purpose

ohm speauer SA-T £14 95

BMN-3

1405 §5 85

2M & 220 BOOSTER AMP

Here's a greal booster for any 2 mater or 220 MHz hand-held onit

These power boosiers delner over 30 waits of output,

hat the repasier 3 fTull Qusshng whila tha low nDsSse preamp remarkably
mprowves récephion Ramsey Electronics has sold thousands of 2 meter
amp ks, bul now we ofier complately wired and tested 2 mater, a3 wol
as 220 MHz, units. Both have all the feaiures of the high-priced boosi-

ars al a fraction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & tested .. .

PA-20 220 MHz PDWEH EUDSTEH 15 X power g.am]
Fully wirad & tested

20, 30, 40, B0M
CW TRANSMITTERS

soma linished ook,

Your cholce of bands . . . $29.95 (Specity band: HR-20, HR-30, HR-40, HA-80)
(Specity band: QRP-20, ED -H] or 80) Matching case & knob set, CHR $12.85
Matching case & knob set, CORP $12.85

E-ZKEY CMOS KEYER

Send perfect CW within an howr ol receiving this kit!
Easy-lo-build kit has sadetons oscillalor, speed condrol
and keys most any transmitter Runs tor months on a IV
batery 26-page manual grves D@as on making your
own key for extra savings. Add our malching case sei

for complete ataton ook
CW-7 kit £24 65
Maiching case knob sat. COW $§1295

ACTIVE ANTENNA

Cramped for space? Gel longwire perlormance with
this deskiop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as external jack. AF gain control and 8V operation
makes unil Ideal jor SWLs, traveling hams or scanner
buffs who nead hotter reception. The malching casa
and knob se! gives the unit a hundred dollar look!

AA-T Kit $2495
Maiching case & knob set, CAA $1295

SPEECH SCRAMBLER

Communicate in iolal privacy over phone or radso. Kit
features full duplex operatron using freQuency nver-
00 Both meke and speaker or bne in/oul connechons
Easy nookup 10 any radho. and iephone use reguires
no direct connection’ Easy to build 2 IC crcuit. Can also
be usaed o descramble many 2-way radio signals Fm-
ish your kit off with the handsome case & knob set

SS5-T kit $29.95
Maiching case & knob set, C35 $12.95

SHORTWAVE RECEIVER

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Joan the fun on QRPY Thousanas of these muini-ngs have
been sold and lons of DX contacts have been made
imaginé working Eastern Europe with a $30 transmit-
ier—that's ham radio af its best! Theda CW rigs are ideal
maies lo the receivers at right. They have bwo-position
varable crystal control (one popular QRP XTAL includ-
ed), one wall output and built-in antenna switch. Runs on
12VDC. Add our malching case and knob set or a hand-

Ramsey breaks the price barmgr on 2 metar ngs! Hare's the deal
rig for field days, hamiests, vacations, second cars and packet (it
&ven has dedicated packet connections). Six expandable diode-
programmad channatis, SW RF outpul, sensilive dual conversion
recaiver and EASY assembly. Why pay more for a secondhand
obd NG whén you can make your own lor less. Have some tun with
your own truly AMERICAN-MADE FM rigl This kit comes com-
plete axcept for the case, mike and speaker—ICOM or equal
speaker-mikes plug right in. Add our own beautiful case sel for a
professional factory look

FTR-148 kit
FTR-148-C aluminum cm & knob set

.§129.95
$24 95

allowing you 10

$79.95

o $79.96

20, 30, 40, 8OM
All Mode RECEIVERS

Budd your own mirv ham station. Sensitive all-mode
AM, CW, 558 receivers use direcl conversion design
with NEG02 IC as featured in OST and ARAL hand-
books Very sensiive varacior luned over entire band
Plenty of speaker volume. Runs on 9V battery. Very
EASY 10 build, lots of fun and educahonal—ideal for
baginner or old pro. New 30-page manual. Add the case
@ lor well-fitted professional look.,
Your choice of bands .

$27.95

2,6, 10 MTR, 220
FM RECEIVERS

Kaop an aar on the local repeater gang, monitos the cops,
chack out the weather or just plain listen around These
sansilive superhel recelvers are (ust the tickel, Thay lune
any 5 MHz portion of the band and have smooth varactor
tuning, dual conversion with ceramic IF filters, AFC, ad-
|ustable sguelch and plenty of speaker volume. Runs on
9V battery and performance that rivals the big rigs! For a
complete fhintshed pro look, add our matching case and
knob saf with screaned graphics
FM communications receiver kit 52995
Specity band- FR 146 (2m), FRS (Gm), FR10 (10m), FR-
220 (220 MHr)
Matchung case & knob set, CFR

FM STEREO TRANSMITTER

STEREO

Run your own stereo FM slation! Transmit a stable signal
in tha standard FM broadcast band throughout the housea,
dorm or neighborhood. Connacis easily to line outpuls on
CD player, tape decks, eic. Runs on 9V battery, has
internal whip antenna and exiernal anrenna jack. Add our
case sel lor a “station” look!
Fiv-10 kit

Matching case set. CFM

AIRCRAFT RCVR

$12.95

£29 64
£12 65

Fantastic recewer that captures the workd with just a
127 antenna’ Can recerve any 2 MH2 porion from 4-11
MHz. True superhe! has smooth varacior funng. AGG,
RF gamn control, plenty of speaker volurmne and runs on a
9V battery. Fascinating Scout. school or dub project
prowvides hours of tun for even the most senous DXer
For the car, consider our shortwave converler. Two
swilchable bands [in 3-22 MHz range), sach 1 MHz
wide—tunable on your car radio dial. Add some interest
to your drive homa!

Shortwave receiver kit, SRI .. $27.85
Shortwave converier kit, SCI £24 95
Matching case sel for SRI, CSR $12.85
Matching case sat for SCI,CSC $12.895

Hear exciling arcraft communications—peck up planes
up to 100 miles away' Recewes 110-136 MHz AM g
band, smooth varactor tuning superhet with AGC, ce-
ramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Runs on 8V battery. Greal lor air
shows or just hanging around the airport! New 30-page

manual details pilot talk, (oo, Add case sel for "pro”
ook

AR-1 kit $24.05
Maiching case set, CAR $12.85

__ PHONE ORDERS CALL
716 924-4560

FAX 716-924-4555

HAHSE\' ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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GORDON WEST

RADIO SCHOOL

#04 21-DAY NOVICE .. ... $22.95

® 112-page textbook

® two stereo code
learning tapes

® sample 5 wpm
Movice code test

® over $50 in radio
manufacturers’
discount coupons.

i#m COMPLETE NOVICE . . . $62.95

2 theory tapes, 2 textbooks, FCC

Rule Book, 4 code tapes, code oscillator

e 5et, examiner test packet, and over $50
in radio discount coupons.

#02 NOVICE CODE COURSE $32.95

6 cassette tapes make it easy to
learn the code from scratch.

#07A 2WEEK TECH ..... $22.95

] This Technician course includes 2
theory tapes and 1 illustrated textbook.

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2
textbooks. Ideal for upgrade from
Movice to General.

® #06 GEN. CODE COURSE . . $32.95

This General course includes &
tapes for speed building from 5 to 13
wpm.,

#08B COMPLETE ADVANCED $62.95

This Advanced course includes 4
theory tapes, 1 textbook, and & code
tapes (13 to 22 wpm).

lams ADV. THEORY COURSE $32.95

4 tapes and 1 illustrated textbook
L

#10 COMPLETE EXTRA. . . . $62.95
I 4 theory tapes, 1 textbook, and 6
code tapes (13 to 22 wpm).

#12 EXTRATHEORY COURSE $32.95

4 theory tapes and 1 illustrated

& textbook for Extra class theory.

l #11 EXTRA CODE COURSE $32.95
& tapes for speed building from 13
to 22 wpm for the Extra code exam.

E
#13 BRASS KEY & OSC. . .. $25.95
#15 PLASTIC KEY & 0SC. . . $21.95

SINGLE CODE TAPES
$10.95 each including shipping

® #19 5 wpm Novice QSO tests

I #20 5 wpm Random Code
#21 5-7 wpm Speed Builder
#22 7-10 wpm Speed Builder

I 10 wpm Plateau Breaker

10-12 wpm Speed Builder

® 12-15 wpm Calls & Numbers

13 wpm Random Code

I 13 wpm Test Preparation

13 wpm Car Code

® 13-15 wpm Speed Builder

I 15-17 wpm Speed Builder

17-19 wpm Speed Builder

20 wpm Random Code

20 wpm Test Preparation

20 wpm Car Code

3-15 wpm Code Review

12-21 wpm Code Review

VISA MasterCard

RADIO AMATEUR CALLBOOK INC.

925 Sherwood Dr., Lake Bluff, IL 60044
(708) 234-6600

#23
# 2g
#25
# 26
#Ho7
HF28
# 29
# 30
#F 31
#F 30
# 33
#34a
#a3
#ao

Prices include
shipping & handling
IL residents add &6429%

Mon.-Fri. 8-4pm

[ ey ) e am——
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‘ MOUNTING HOLES _f'
(2 PLACES)—
BATTERY
CLIP . BEND BEND
A) 116" THICK uP DOWN | 58"
SHEET BRASS
")
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BATTERY CLIP e
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BATTERY GROUND (- LUG f

DO NOT USE METAL BOX.

4{:@ SHACK 2 I/8" x 4% PLASTIC "PROJECT BOX"

E [@
—— BOTTOM PLATE THREADED MOUNTING

HOLES {4 PLACES).
BOTTOM PLATE IS CLEAR 14" THICK PLASTIC

Figure 3. Battery clip (a) and bottom view showing parts placement (b).

Misc. components:

Parts List
Q1 2N4416 transistor
C1 1.8-5.1 pF miniature butterfly capacitor
C2,C3 100 pF ceramic capacitor
CF1,CF2 1000 pF feedthrough capacitor
FB Ferrite beads (2)
M1 0-200 YA meter
BT1 9 volt transistor battery
SW1 SPDT switch

Length of RG-174/U mini-coax. Chassis for meter. 1/16" thick brass sheet.
Short length of #14 bare copper wire. FT-243 style XTAL socket.
*C1 available from Radiokit, P.O. Box 973, Pelham, NH 03076. Phone: (603) 635-2235.

(Cardwell #160-205)*

snap-on 9 volt battery clips (with wires) from
Radio Shack. Since most commercial or
home-brew shaft couplers are 4" in diame-
ter, and C1 has a slightly smaller shaft, you
can use a small piece of brass shim stock to
mate the capacitor shaft to the %4 " coupler.

Below and left of the tuning knob is a small
hole through which the coax is passed to the
external meter. [ used RG-174/U because it is
limp and does not fight you as you move the
dipper around.

Now, about calibration. You will be in the
ballpark if you match my construction.
However, it would only take a few minutes
with a 500 MHz frequency counter. The dip-
per is totally portable so that you can take it
to the counter. At any rate, it should be
calibrated with reasonable accuracy initially.
My unit holds its calibration exceedingly
well. The range is shifted by lengthening or
shortening L1. No other adjustment exists or
15 needed.

Since the wavemeter position is used in
“*hot™’ circuits, a piece of snug-fitting insulat-
ing tubing must be used over L1. I first used
heat-shrink tubing, and then scrounged
around for an appropriate size of Teflon tub-
ing to go over it. It makes sense to use some
other, safer device if you insist on measure-
ments around high-voltage circuits!

Once you have this dipper built and cali-
brated, you will find it invaluable as a time-
saver when making any sort of 400-500 MHz
tank circuits. With no AC source required, it
can be taken and used anywhere. Battery
drain is only a few mils, so replacing the
battery is a rare event.

This is the handiest, most accurate 432
dipper I have seen. Along with my UHF field
strength meter (in this issue), it allows me to
zip painlessly through my 432 projects.

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



I/l_ WE SHIP WORLDWIDE Ep
Barry Electronics Corp.
WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment!

KITTY SAYS:WEARENOWOPENT7DAYS A WEEK.

Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

FDRSI

ONV Safety
belts-in stock

UL

See you February 17th—
LIMARC, Melville NY

KENWOOD

FT-767GX, FT-757GXIl, FT-747GX,
FRG-8800, FT-736R, FT-1000D,
FT-4700RH, FT 212/712RH, FT-470

YAESU ICOM

FT-23R IC2/3/4SAT
FT411E-811-911 ICO2AT/32AT
FTH-2008/7008 IC2/4GAT/24AT
IC-A20/U16

Landmaobile HT s

1ICOM: U168, H16, V100, U400
MAXON, MOTOROLA,

YAESL FTH 2008/7008
UNIDEN, REGENCY, KING,
MARINE ICOM; M5, M56, MTDO0
AVIATION ICOM: AZDH.T, TAD

ANTENNAS
A-S, AES, Cushcrafl, Hy.Gain,
Hustier, KLM, METZ, Mosley
Urban. MODUBLOX, TONNA
Butternut, Mult-Banag

TS4405/AT, R-5000, TS-850S8, TM 241A/
441A, TM-2550A, TR-751A, Kenwood
Service Repair, TM-731A, TS-711/811A,
TH205A1, TH225A, TM-631A, TM-331A,

> WE SHIP WORLDWIDE!

For the best buys in town call:
212-925-7000

Los Precios Mas Bajos en Nueva York

ICOM

IC-R71A, 751A, 781, 229H, R-7000,
IC-765, 275A/H, 3220A, 475A/H, 735,
IC-901, IC725, IC-2400A/2500A

Simplex Autopatch SDI-50 Will Patch FM
Transceiver To Your Telephone. Greatl For
Telephone Calls From mobile To Base. Simple

To use, SDI-50, 551-68.

T e FEgmrdy 1‘.‘_' g S W T
" s B . -

Connect Systems (CSl)
PRIVATE PATCH V, Duplex 8200,

Ve YR YL PE W A e e um e e
e r - - . L & # -

751405, TS680S, RZ-1, TS-790A, CS700
TS9505D, TH-7TA. TH27/47A, TM-941A TUNERS STOCKED
AMPLIFIERS MARINE RADIOS
RF Concepts AVIATION PORTABLE ICOM A-20
Mirage KING KX-39
TE Systems
Budwig ANT. Products T ICHIEUE e mpos THIZA  FT-470 N
FLUKE 77, 83, 85, B7 Multimeters Pa _m E;
nason £
: s s
| Wanted: HF Radio Technician =8 Shortwave Radios/Marine g' 2
VoCom/Mirage/Alinco Kantronics i3
Tokyo Hy-Power/TE SYSTEMS oy | [comMencaL | GRS 2
Amplitiers & 5/8X\HT Gain Computer Interfaces ::ﬂt:fg:ﬁ; H::-:EEIEEE KPC IV, Data Engine, STOCKED "E
Antennas IN STOCK Stocked: MFJ-12708B, ' WRITE FOR DVR 2.2 JRC o
MFJ-1274, MFJ-1224, AEA | QUOTES NRD.525 #
G&G ELECTRONICS ART1, PK-88, MFJ-1278T, PK-232 MBX mMOTOROLA AUTHORIZED DEALER JST135 .
Air Disk, SWL, Morse Coach WIFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER F:EE
AOR, AR-1000—wide AUTHORIZED e e
Fl‘sﬂ;lﬂ::rl;r;ﬂ K:::?:::“E range, hand held scanners S O NY gﬂdiﬂﬁ for Businass, STOCKED l;;
, ov't, 2-way, elc. -
45;:::'5 Amplifier DEALER Stocked & serviced, | HEIL l’!
Stocked DIGITAL FREQUENCY COUNTERS
$79 OPTOELECTRONICS model 1300 H/A, 0-1300MHz call for grest prices! EQUIPMENT : ;
| 2210 H, 0-2200 MHz, 2600H, UTC-3000 - IN STOCK -
Long-range Wireless 2 _- e e '
Alpha Delta " EIEI'E:E Telephone for export in stock RINSEUE SO0 CENSE e .
Producls 5.?23 6JS6C BENCHER PADDLES H.’;;{g:mh‘rﬁﬁ
: 1 INIC. | PWAS —— reoe Wi ship.
Stocked 12BY7A & BALUNS. LOW PASS FILTERS et 10 Vou .
61468 N STOCK FREE of
. shipping cost
AEA Isopoles BIRD ﬁ ; MIRAGE AMPLIFIERS |
(144, 220, 440 Wattmeters & =V ‘? ASTRON POWER SUP?L]E_S New TEN-TEC o PO . Npee—=—

mSiock. 2= . OPTOKEYERS 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 ST )

We Stock: AEA, ARRL, Ameco, Ameritron, Antenna Specialists, Astatic,
Astron, B&K, B&W, Bencher, Bird, Butternut, CDE, CES, Cushcraft, Daiwa,

New York City’s LARGEST STOCKING HAM DEALER

COMPLETE REPAIR LAB ON PREMISES

‘‘Aqul Se Habla Espanol”’
BARRY INTERNATIONAL TELEX 12.7670
MERCHANDISE TAKEN ON CONSIGNMENT

FOR TOP PRICES

Monday-Frnday 9 AM 10630 PM Thursday loB P M
Saturday & Sunday 0 AM. to 5 PM. (Free Parking)

IRT/LEX."S St. Station™. Subways: BMT peaters... Amateur Radio Courses Given On Our Premises, Call
-"'Sprin . Stati : : .

“Prince St 51ann2" IND-*'F** Train-Bwy Station"" ALL Export Orders Shipped Immediately. TELEX 12-7870
Bus: Broadway #6 o Spring St. Path-9th 51./6th Ave. SALES E

Station. FINAL Technical help offered upon purchase ‘ FAX: 212-925-7001

COMMERCIAL RADIOS
STOCKED: ICOM, Matoro:
la, MAXON, Standard,
Yaesu. We serve munici-
palities, businesses, Civil
Defense, eic. Portables,
mobiles, bases, re-

Eimaec, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen, MFJ,
J.W. Miller, Mirage, Nye, Palomar, RF Products, Saxton, Shure, Tempo,
Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scanners, Radio
Publications, Uniden, Kenwood, Maxon, RFC,

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

COMMERCIAL RADIOS stocked & serviced on premises.
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Number 6 on your Feedback card

UHYF Field Strength Meter

his field strength meter will cover 400 to

500 MHz. I chose the tank components
from several trial units, with the result that
when tuning across an RF source within the
design range, a very sharp upward kick of the
meter occurs. Response 18 excellent at the
design frequency, and extremely poor to
nonexistent for nearby frequencies. If light
coupling is used, the off frequency rejection
is even better. The coupling is accomplished
through a 1- to 2-foot length of RG-174/U
mini coax, with a phono plug on one side and
a small wire loop on the other.

Since we often deal with very weak 400-
500 MHz energy, I have included a simple
DC amplifier to drive the meter. The amplifi-
er employs one transistor, with a potentiome-
ter to vary its gain.

I calibrated my unit with my dip meter and
a digital frequency counter of known accura-
cy. In a field strength meter (FSM) one
should not expect frequency meter accuracy,
but this one, with care in construction and
calibration, can easily exceed what is gener-
ally necessary.

The schematic, drawings, and photos show
all that is needed to build this device. Wiring
associated directly with the tank circuit
should emulate good VHF construction prac-
tices, use very short or near zero lead lengths.

Once your unit is completed and calibrat-
ed, you will find yourself being reassured
that LO output really is on 404 MHz. For
those who have no facilities for close calibra-
tion, the little 400-500 MHz dipper in this
issue will do a good enough job for all but the
most stringent situations. I ‘“‘never really
needed’’ a good 400-500 MHz FSM until 1

0-200 OR
0-50.4
METER

J-— 5/8 -

#|4 BARE COPPER WIRE

I ¥ - LR f
3/8" WIDE BRASS

Figure 1. Field strength meter schematic.
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For 400 to 500 MH:z.

by Martin Beck WBOESV

had one! I believe you will enjoy its help as
much as I do. This FSM and its mate, the
UHF source dipper (also in this issue) form a
powerful pair that belongs on every VHF
workbench. E&

B

Martin Beck WBOESV, 1637 Hood, Wichita
KS 67203.

Photo B. Internal view of the meter.

Misc. components:

Parts List
Qi 2N3906 or any small signal PNP transistor
D1 1N914 diode
C1 1.5-5.0 pF variable capacitor (Cardwell #160-102)*
c2 500 pF disc ceramic capacitor
C3.C4 680 pF disc ceramic capacitor

RFC1 7" #24 enameled wire 3.16" diameter close-wound with 4" leads.
L1 %" wide hobby brass strip 1/64" thick(see Figure 1)

L2 #14 bare copper wire (see Figure 1)

R1 10k potentiometer

R2 470 ohm resistor, Va watt

M1 0-200 pA (or 0-50 pA) meter

S SPST switch

BT1 9 volt battery

Project box (RS# 270-232), small brass sheet, two-terminal standoff.
*C1 available from Radiokit, P.O. Box 973, Pelham, NH 03076. Phone: (603) 635-2235.

PC MATERIAL SOLDERED TO SMALL BRASS SHEET

P

500 pF

. j N
¢ ! 9V BATTERY ;

i
g ;

L—RADIO SHACK PLASTIC BOX 77507106 X 4375"w x 2.375" op

Figure 2. Parts layout for the field strength meter.



ASTHDN g Autry

Irvine, CAS2718
CORPORATION (714) 458-7277

o HEAVY DUTY « HIGH QUALITY » RUGGED » RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
* SOLID STATE ELECTRONICALLY REGULATED * INPUT VOLTAGE: 105-125 VAC
* FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
*» CROWBAR OVER VOLTAGE PROTECTION on all Models * RIPPLE Less than 5mv peak to peak (full load &
except RS-3A, RS-4A, RS-5A, RS-4L. RS-5L low line)
e MAINTAIN REGULATION & LOW RIPPLE at low line input e All units available in 220 VAC input voltage
Voltage (except for SL-11A)
« HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
» THREE CONDUCTOR POWER CORD excep! for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY * MADE IN U.S.A
SL SE Colors  Continuous ics* Size (IN) Shipping
MODEL Gray Black Duty [Amps] [Amps] H=W=D WL (Ibs.)
* LOW PROFILE POWER SUPPLY
SL-T1A . - 7 11 2% X 7% x 9% 1
4 Continuous ICS* Size [IN) Shippin
RS-L SERIES MODEL Duty (Amps] [Amps) H=W=D WLF bs.
» POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3L xb6%xTh
RS-5L 4 5 3% x 6% x 7% 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size |IN) Shippin
MODEL Duty [(Amps] [Amps) HxWxD WL (Ibs.
AM-12A - 12 5% x 19 x 8'% 16
RM-35A 25 35 5% x19x12% 38
RAM-50A 37 50 5% x 19 x 12 50
RM-60A 50 85 7x19x12% 60
® Separate VoIt and Amp Meters
RM-12M E 12 5% x 19 x 8% 16
RM-35M 25 35 5% x 19 x 12% 38
RM-50M 37 50 5% x 19 x 12% 50
RM SERIES MODEL RM-35M | Aui-com 8 & 0 s 2
Colors Continsous IC§" Size [IN) Shipping
HS'A SEI:"ES MODEL Gray  Black Duty (Amps) (Amps) HxWxD WL fibs.)
RS-3A . 2.5 3 3 X 4% X 5% 4
RS-4A . . 3 4 JUu xXB6%x9 5
RS-5A . 4 5 3% X 6% X T% 7
RS-7TA . . 9 f 3% X6%2x9 9
RS-7B . . 9 T 4 X Tz x 10% 10
HS-10A . . 2 10 4 x 7% X 10% 11
RS-12A E . 4 12 4% X 8 X 9 13
RS-12B . G 12 4 % T x 10% 13
RS-20A . 16 20 o X9 X 10% 18
RS-35A . . 25 35 X 11 x 11 27
RS-50A . 37 o0 BX13% X1 46
Continuons ICS* Size [IN] Shipping
MODEL Duty (Amps) [Amps) HxWxD WL [lbs.)
» Switchable volt and Amp meter
RS-12M 9 12 4% xBx9 13
* Separate volt and Amp meters
RS-20M 16 20 9 X9 x 10'% 18
RS-35M 25 35 X 11 X1 27
RS-50M a7 al 6xX13% X1 46
MODEL RS-35M )
US.M AND VRM-M SEHIES » Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
Continuous ICS* size [IN] Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt. (lbs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 < 2 12 42 x8x9 13
VS-20M 16 9 4 20 5x9x 10% 20
VS-35M 29 15 1 35 BX1Ix 1 29
VS-50M 37 22 10 50 6 x 13% x 11 46
* Variable rack mount power supplies
VRM-35M 25 15 7 35 S5% X 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 00 o X 19 x 12% 50
RS-S SERIES « Built in speaker
Colors Continmous IC$* Size (IN] Shipping
MODEL Gray  Black Duty [Amps) Amps HxWxD Wit. [lbs.)
RS-75 . . 5 7 4 x T x 10% 10
RS-10S . . 75 10 4 x 7% > 10% 12
RS-125 . . g 12 4% xB8x9 13
RS-20S . B 16 20 5x9x10% 18
MODEL RS-125

*ICS—Intermittent Communication Service (50% Duty Cycle 5min. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD
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8B 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 command, control orcommuni-
cations need, essential emergency sup-
plies can be rushed to you by CEl As
always, for over twenty two years, we're
here and ready to help.

Our RELM two-way radio transceivers were
especially created for government agencies.
When you need to talk to police, fire, ambu-
lance, or state, federal and international
response forces, RELM transceivers may be
quickly programmed forupto 48 frequencies.
Listed below, are some of our most asked
about transceivers. For additional assistance,

call CEl at 313-996-8888.

NEW! RELM® RSP500-A

List price $465.00/CE price $319.95/SPECIAL
20 Channal ®» 5 Wait ® Handheld Transceiver
Frequency range. 148-174 MHz continuous coverage
Wiil also work 134-148 MHz with reduced performance
The RELM RSPS500B-A is our most popular pro-
grammable 5 watt, 20 channel handheld transceiver.
Youcan scan 20 channels at up to 40 channels per
second. It includes CTCSS tone and digital coded
squeich. Snap on batteries give you plenty of
power. Additional features such as time-out timer,
busy-channel lockout, cloning, plug-in programming
and IBM PC compatability are standard. Itis F.C.C.
type accepted for data transmission and D.O.C.
approved. We recommend also ordering the BC45
rapid charge 1'%z hour desk battery charger for
$990.95, adeluxe leathercase LC45 for$48.95 and
an external speaker microphone with clip SM45 for
$59.95. Since this radio is programmed with an
external programmer, be sure to also order one
PMA45 at $74.95 for your radio system.

NEW! RELM* UC102/UC202

List price $128.33/CE price $79.95/SPECIAL
Now...Handheld gear you can afford.

CE| understands that all agencies want excellent
communications capability, but most departments
are strapped for funds. To help, CEl now offers a
special package deal on the RELM UC102 one
walt transceiver. You get a UC102 handheld
transceiver on 154.5700 MHz, flexible antenna,
battery charger and battery pack foronly $79.95. If
you want even more power, order the RELM
UC202 two watt transceiver for only $114.95,

NEW! RELM® RH256NB-A

List price 54498.95/CE price $299.95/SPECIAL
16 Channel ® 25 Watt Transceiver ® Priority
Time-out timer ® Off Hook Priority Channel
The RELM RH256NB is the updated version of the
popular RELM RH256B sixteen-channel VHF land
mobile transceiver. The radio technician maintain-
ing your radioc system can store up to 16 frequencies
without an external programming tool. All radios
come with CTCSS tone and scanning capabilities.
This transceiver even has a prionty function. A 60
Watt VHF 150-162 MHz version called the RH606B
is available for $429.95. AUHF 15 watt, 16 channel
similar version of this radiocalled the LMU15B-Ais
also available and covers 450-482 MHz. for only
$339.95. An external programming unit SPM2 for
$49.85 is needed for programming the LMU15B,

NEW! RELM® LMV2548B-A

List price $423.33/CE price $289.95/SPECIAL
48 Channel » 25 Watt Transceiver ® Priority
RELM's new LMV2548B gives you up to 48 channels
which can be organized into 4 separate scan areas
for convenient grouping of channels and improved
communications efficiency. With an external pro-
grammer, your radio technician can reprogram this
radio in minutes with the PM100A programmer for
$99.95 without even opening the transciever. A

similar 16 channel, 60 watt unit called the RMV80B
is available for $489.95. A low band version called
the RMLBOA for 30-43.000 MHz. or the RMLB0B
for 37-50.000 MHz is also available for $489.95.

RELM® Programming Tools

It you are the dealer or radio technician maintaining
your own radio system, you must order a programming
tool to activate vanous transceivers. The PCKITO10 for
$149 95 isdesigned to program almost all RELM radios
by interconnecting between a MS/DOS PC and the
radio. The PM100A for$99.95 is designed to externally
program the RMVG0 B, RMLEOA RMLEOBand LMV2548
radios. The SPM2 for $49.95 is for the LMV25B and
LMU15B transceivers. The RMP1 for $49.95 is for the
HMUA45B transceiver. Programmers must be used with
caution and only by qualilied personnel because incorrect
programming can cause severe interference and dis-
rupfion to operating communications systems

* %% Uniden CB Radios * %%

The Uniden line of Citizens Band Radio transceivers is
designed to give you emergency communications at a
reasonable price. Uniden CB radios are so reliable they
have a two year limited warranty.

PRO310E-A3 Uniden40 Ch, Portable/MobileCB .. . $72.95
PRO330E-A3 Uniden 40 Ch. Remote mount CB...$99.95
GRANT-A3 Uniden 40 channel SSBCB mobile ... . $152.95
PC122-A3 Uniden 40 channel SSB CB mobile ... $113.95
PCBBA-A Uniden 40 channel CB Mobile. ... _....... $78.85
PRO510XL-A3 Uniden 40 channel CB Maobile.....%$34.95
PROS520XL-A3 Uniden 40 channel CB Mobile ... .. $49.96
PROS35E-A Unidan 40 channel CB Mobile, ,......$73.85
PROS38BW-A Uniden 40 ch, weather CB Mobile ... $78.85
PROB40E-A3 Uniden 40 ch. SSB CB mobile . .. .. $133.95
PROB10E-A Unidan 40 channel SSB CB Base . .. $174.95

* % % Uniden Radar Detectors x
Buy the finest Uniden radar detectors from CE| today.
CARD-A3 Uniden creditcard size radardetector. .. $127.95

RDAXL-A3 Uniden 3 band radar delector......... 5124 95
RDOGTL-A Uniden”Passport” size radar detector.. . $89.95
RDBXL-A3 Uniden "micro™ size radar delector ... $107.95
RD25-A Uniden visor mount! radar detector........ 554 85

Bearcat® 200XLT-A

List price $509.95/CE price $239.95/SPECIAL
12-Band, 200 Channel » 800 MHz. Handheld
Search » Limit » Mold » ® Lockout
Frequency range 29-54, 118-174, 406-512. B0O6-956 MHz
Excludes 8239875-840.0125 and B88.9875-894.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you wan! a very similar model without
the BOO MHz. band and 100 channels, order the
BC 100XLT-A3 for only $179.95. Includes antenna,
carrying case with beltl loop, ni-cad battery pack,
AC adapter and earphone, Order your scanner now.

Bearcat® 800XLT-A

List price $549.95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan ® AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
Now...nothing excluded In the B0O8-212 MHx band.
The Uniden B00XLT receives 40 channels in two banks,
Scans 15 channels persecond. Size 9%" x4%:"' x12%."
If you do not need the 800 MHz. band, a similar mode|
called the BC 210XLT-A is available for $178.95.

NEW! Uniden® MR8100-A

List price $849.95/CE price $486.95
12-Band, 100 Channel ® Surveililance scanner
Bands: 29-54, 116-174, 406-512, 806-956 MHz

The Uniden MRB100 surveillance scanner is differant
from all other scanners. Originally designed for intel
ligence agencies, fire departments and public safety
use, this scanner offers a breakthrough of new and
enhanced features. Scan speed is almost 100 channels
per second. You get four digit readout past the decimal
point Complete coverage of B00 MHz. band when
programmed with a personal computer. Alphanumeric
designation of channeals, separate speaker, backlit LCD
display and more. To activate the many unique features
of the Uniden MR8 100 a computerinterface programis
available for $19.95. Due to manufacturers’ territorial
restrictions, the MRB8100 is not available for direct
shipment from CEIl to CA, OR, WA, NV, ID or UT.

NEW! Ranger® RCI2950-A

List price $549.95/CE price $249.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Ful! Band Coverage ® All-Mode Operation
Backlitliquid crystaldisplay ® Repeater Splits

RIT ® 10 Programmable Memory Positions

Frequency Coverage: 28.0000 MHz to 29.6899 MHL

The Ranger RCI2950 Mobile 10 Meter Transceiver
has everything you need for amateur radio com-
munications. The RF power control feature in the
RCIi2950 allows you to adjust the RF output power
continuously from 1 watt through a full 25 walts
output on USB, LSB and CW modes. You get a
noise blanker, roger beep, PA mode, mike gain,
digital VFO, built-in S/RF/MOD/SWR meter. Fre-
guency selections may be made from a switch on
the microphone or the front panel. The RCI2950
gives you AM, FM, USB, LSB or CW operation. For
technical info, call Ranger at 619-259-0287.
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OTHER RADIOS AND ACCESSORIES
XC385-A Uniden Ultra Clear Pius Cordiess Phone. . . $89 85

CTT858-A Uniden speakerphone cordiess phone. .. $109.95
BCSS5XLT-A Searcat 10 channel scanner $114.85
AD100-A Plug in wall charger for BCSSXLY £14.95
PS001-A Cigarette lighter cable for BCSSXLT £14.95
VCO0O01-A Carrying case for BCSSXLT ...514 85
BCTOXLT-A Bearcat 20 channel scanner. .. $159.85
BC142XL-A Bearcat 10 ch. 10 band scanner. ... $B84.95
BC147XLT-A Bearcat 16 ch. 10 band scanner ... $94.95
BC172XL-A Bearcatl 20 ch. 11 band scanner. ... $134.85
BC177XLT-A Bearcat 16 ch. 11 band scanner ... $134.95
BCSB0XLT-A Baarcat 100ch. 11 bandscanner. ... $194.85
BC7B0XLT-A Bearcat 100ch. 12 band scanner. ... $254.95
BCOO2-ACTCSStone board for BC590/780XLT . ... $54.95
BCOO3-A Switch assembly for BC590/760XLT ... §22.95
BCBS5XLT-A Bearcat 50 ch. 12 band scanner ... $189.95

BC1-A Bearcat Information scanner with CB . ... . $129.95
BC330A-A Bearcat Information scanner........... £99.95

BCS80XLT-A Bearcat 16 ch. 10 band scanner ... $94.95
BP205-A Ni-Cad batt. pack for BC200/BC100XLT. .. $39.95
ATSBOB-A Sangean shortwave recaiver $159.95
ATSBO3A-A Sangean shoriwave receiver. $159.95

ATS800-A Sangean shortwave receiver . A .$89.95

MS103-A Sangean shortwave recever . . ...$84.85
74102-A Midland emergency weather receiver. .. $39.95
TT118-AMigiand CBwith VHF weatherd antenna. . $66.85
TT118-A Midiand CB mobile with VHF weather. .. $62.95
77913-A Midiand CB portable with VHF weather 57995
786300-A Midiand CB base station._ . ... $92.95
FBE-A Freguency Directory for Eastern U, S X $1495
FBW-A Frequency Directory for Western U S.A $14.95
RFD1-AMIL IL, IN. KY. OH, Wi Frequency Directory ... §14 95
RFD2-A CT, ME, MA, NH, Rl VT Directory .........$14.95
RFD3-A DE. DC, MD. NJ, NY, PA VA WV Dir......$1495
RFD4-AAL AR FLLGA LAMS NC.PR.SC. TN, VI.. S$1495
RFDS-AAK, ID, IAMN MT. NEND.OR.SD.WA WY .. 51485
RFD8-A CA NV, UT, AZ HIl, GU Freq. Directory.. .. $14.95
RFD7-ACO,KS, MO, NM, OK. TX Freq. Directory.... §14.95
ASD-A Airplane Scanner Direclory. .. . 51485
TSG-G7 “Top Secret” Registry of U.S. Gowvt Fraq .$16.95
TTC-A Tune in on telephone calls. . .. .. ... 51485
CBH-A Big CB Hlndh-:muAMfFM!Fraﬂhanﬂ ...$14.95
TIC-A Techniques for Intercepting Communications .. . $14 95
RRF-A Rallroad frequency directory ....... ... 51495
EEC-A Embassy & Espionage Gnmmunhcahuns ...%51495

SMH-A Scanner Modification Handbook., .......... $16.95

LIN-A Latest Intelligence by James E. Tunnell. ... $16.95
ABO-A Magnet mount mobile scanner antenna .... $34.95
AT0-A Base station scanner antenna . .. 5$34.95

USAMM-A Mag mount VHF ant. w/ 12 r.uhln ------ $39.95
USAK-A %" hole mount VHF ant. w/ 17" cable , .., $34.85
Add $4.00 shipping for all accessories ordered at the same time.
Add $12.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your
tax |.D. number. Written purchase orders are accepted from
approved government agencies and most well rated firms at
a 10% surcharge for net 10 billing. All sales are subject to
availability, acceptance and verification. Pricas, terms and
specifications are subject to change without notice. All
prices are in U.S. doliars. Qut of stock items will be placed on
backorder automatically or equivalent product substituted
unless CEl is instructed ditferently. A $5.00 additional hand-
king fee will be charged for all orders with a merchandise
total under $§50.00. Shipments are F.0.8. CEl warehouse in
Ann Arbor, Michigan. No COD's. Not responsible for typo-
graphical errors.

Mail orders to: Communications Electronics™
Box 1045, Ann Arbor, Michigan 48108 U.S.A. Add
$12.00 per radio for U.P.5. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APQO/FPO delivery,
shipping charges are two times continental U.S.
rates. If you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge forbilling to American Express.
For credit card order, call tolk-free in the U.S. Dial
B800-USA-SCAN. For information call 313-996-8888.
FAX anytime, dial 313-663-8888. Order today.

Scanner Distribution Center™ and CEl logos are trade-
marks of Communications Electronics Inc.
Sale dates 12/15/80 — 8/30/91 AD #010581-A

Copyright© 1991 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center

P.O. Box 1045 00 Ann Arbor, Michigan 48106-1045 U S.A
For orders call 313-996-8888 or FAX 313-863-8888
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Ending Transmit Chatter

Transmit '‘chatter’” can be quite annoying on both
repeaters and links. Most repeaters have a certain
“hang time" where the transmitter stays keyed up
after the input signal is lost. For home-brewed links
and simpler repeaters that don't have these tail-
timers, weak signals barely breaking a receiver's
squelch can cause an annoying popping, as the
link's (or repeater’s) transmitter keeps toggling on
and off. Here's a simple cure for that problem.

The 14538 monostable multivibrator (here wired in
leading-edge trigger, retriggerable mode) gets trig-
gered on the rising edge of the PTT's release. This
generates a one-second pulse, during which time the
signal will either return, or the circuit will drop out.
Through the 4071, either a valid PTT signal or an
output from the 14538 must be present to keep a
transmitter toggled on. The duty cycle of the 14538
can be calculated by T = RC (T in seconds, R in
ohms, C in farads). (See Figure 1a.) Remember to tie
all unused inputs of a gate to the proper logic level.
(See Figure 1b.)

When releasing the transmitter from transmit
mode, the output of the 4071 is positive. Depending
on the type of circuitry in your transmitter, this may
be unacceptable, or you may wish to use a transistor
buffer to protect your IC. If this is the case, | recom-
mend substituting a 14001 for a 14071, as per Figure
1¢. (The pinout of the 14001 is identical to the pinout
of the 14071 )

Klaus Spies WB3YBM, Niles IL

Great Ideas From Our Readers

Wy
&
353
| R T
TeRO Ok 125348
H
-l 0

ZIDuF nL.rL.--'.'S‘

b)

LMTH

_T_} T
1400 |

: = (i

Figure 1.

Adding Digital Output
to a Signal Generator

Many experimenters, being on a limited budget,
often keep older equipment instead of buying newer
equipment with more capability. Because of this,
many of them are still using signal generators that do
not have digital output capability. Moditying a sine-
wave oscillator to give the digital output used in
today's modern technology is much easier than most
pecple may think.

Most modern waveform generators provide two
digital signals, the second being basically the in-
verse of the first. The following circuit provides these
two outputs, and has one major advantage. While
most modern waveform generators provide only one
output jack, this circuit, when properly enclosed in its
own box, can have two output jacks, one for each
signal polarity. The circuit is centered around the
MC14093 (CD4093) integrated circuit. This IC is
used primarily as a Schmitt trigger. (In this particular
IC, the Schmitt triggeris in the form of a NAND gate.)
Since the first Schmitt trigger inverts the incoming
waveform as a by-product of its operation, another
invert function must be provided to have the output
signal (labeled ""square-wave output™) come out at
the same phase as the input signal. There are four
Schmitt trigger NAND gates available, so there is no
problem using a spare gate as an inverter.

Schmitt triggers are used to ''square up’’ noisy
square-wave signals, and to take sine waves and
convert them to square waves over their hysteresis
curve. Note that the input (sine) wave must be sym-
metrical, and have no DC offset voltage, or the duty
cycle of the output square wave will be affected.
(This might be desirable in some experiments, but
for basic circuits this should not be a major concern.)
Reminder: It is always good engineering practice to
tie the inputs of unused gates to an appropriate (high
or low) logic level.

Let’s consider IC output. For driving a typical cir-
cuit built by an experimenter, little else is required on
the outputs of the 4093, except possibly a 100 ohm
resistor between the output of the '93 and the “out-
side world.”" This will protect the IC from overcurrent
should the output inadvertently be connected to a

high voltage, or be shorted to ground. If you expect
that the "33 will have to drive several ICs at one time,
or if for some other reason you expect a higher load, |
strongly recommend that you use a 2N2222A tran-
sistor as a buffer/driver.

Another consideration is a housing for the IC.
While a single IC can be mounted on almost anything
(no critical or special circuit board is required), re-
member that all power leads should be suitably
filtered to ensure pure DC. They should also be
bypassed to get rid of any high-frequency noise
caused by such things as a high generator frequen-
cy, and (for all of those doing work with radios) to
bypass any RF from getting into the circuitry. This
shielding includes putting the IC into a metal box,
and GROUNDING THE BOX TO THE POWER SUP-
PLY GROUND—don't leave it floating!

The 14093, being a CMOS IC, can acceptup to 18
volts for supply, with the input signals not to exceed
the supply voltage (regardless of which supply
voltage you decide to use). This capability can
provide another feature for our circuil. A simple
switch can toggle in a 5 volt supply to the ICwhen a5
volt maximum output is required while experiment-
ing with TTL components. Or, a swilch can be tog-
gled to provide 12 volt levels when working on CMOS
ICs or other 12 volt circuits (like those found in many
mabile radios).

With this circuit, we have now not only brought old
(nondigital) signal generators up 1o modern capabili-
ty levels, we have also surpassed the capabilities of

some of the lower-priced modern generators.
Klaus Spies WB9YBM, Niles IL
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ANTENNA

MODEL VS1500A ANTENNA COUPLER

The Barker & Williamson VS1500A antenna
coupler is designed to match virtually any
receiver, transmitter or transceiver in the
160 to 10 meter range (1.8 to 30 MHz) with
up to 1500 watts RF power to almost any

verticals, mobile whips, beams, random
wires and others, fed
anced lines or a single wire. A 1:4 balun is
built-in for connection to balanced lines.

FEATURES INCLUDE:
» Series parallel capacitor connection
for greater harmmonic attenuation.
* |n-circuit wattmeter for continuous
monitoring.
« Vernier tuning for easy adjustment.
Front panel switching allows rapid selection of
antennas, or to an extemal dummy load, or
permits bypassing the tuner.

Dimension (Approx.): 11" wide x 13" deep
x 6" high
Weight: 6 1/2 Ibs.

Price: $499-00 FOB Factory.

SHIPPING & Fully warranted

HANDLING $4.00 for one year.

MODEL VS-300A ANTENNA TUNER
GUARANTEED THE BEST VALUE

YOU'LL EVER FIND!

$111.00

* FULL COVERAGE - 1.8 - 30 MHz

*« HANDLES UP TO 300 WATTS

« MATCHES VIRTUALLY ALL ANTENNAS
DIPOLE BEAM
INVERTED VEE = RANDOM WIRE
VERTICAL MOBILE WHIP

« ACCEPTS COAX BALANCED LINE OR
SINGLE WIRE FEEDLINE

» BUILT-IN ANTENNA SWITCH

« BUILT-IN WATTMETER WITH FORWARD
AND REFLECTED POWER FOR SWR
MEASUREMENTS

* WATTMETER ACTIVE EVEN WITH
TUNER IN BYPASS POSITION

» ATTRACTIVE CHARCOAL GRAY FINISH
AT HOME IN ANY HAM SHACK

« RUGGED 4:1 BALUN FOR BALANCED
FEEDLINE

CIRCLE 53 ON READER SERVICE CARD
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antenna, including dipoles, inverted vees,

by coax cable, bal-
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/73 Review

by David Cassidy NIGPH

The Kenwood TH-27A

A mini HT with maxi features.

Number 7 on your Feedback card

Kenwood U.S.A. Corporation
P.O.Box 22745

2201 E. Dominguez St.

Long Beach CA 90801-5745
Tel. (213) 639-4200.

Price Class: $420.

got my first glimpse of Kenwood's latest en-
try into the micro-HT arena last September
at the Southwest Convention in San Diego.
Still awaiting FCC type acceptance, the rig
was loaded with a dead battery by the careful
Kenwood reps. We couldn’t even play with it!
Needless to say, this was a tantalizing first
look at what has finally come to mar-

ket as the Kenwood TH-27A.

First Impressions

The first thing you ask yourself
upon seeing this little rig is, ''Where's
the battery?"' Unlike most HTs, the
battery pack does not hang off the
bottom of the unit. Nor is it inside, like
the internal battery in ICOM’s mini
IC-2SAT. The battery pack slides
neatly and solidly into the bottom of
the unit's case, where it disappears
from view. The battery, a standard
7.2 volt 700 mAh type, provides
about two hours of life at high power

| (1 minute xmit/3 minute receive ra-
tio). If you leave the power set on
low, you should see nearly four
hours of operation.
Speaking of power, instead of
the usual “"High/
Low'' power
choice, the TH-
27A offers four
choices: HIGH,
MEDIUM, LOW,
and ECONOMIC
LOW. The HIGH
setting will
give you 5
watts with a
12-volt source
and 2.5 watts
with the 7.2-
volt battery.
MEDIUM power
provides 2
watts, LOw
power pro-
vides 2 wall,
and ECONOMIC
Low gives 20
mW. The
manual states
that you'll get
about 15 hours

L
4
€

Photo. The Kenwood TH-27A—all curves and
full features.
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of battery life if you leave the power on ECO-
nomic Low. | suppose that would be enough
juice to get around a fairground or short pa-
rade route.

For the past several years HTs have been
getting more and more complicated, with
more and more features. With the TH-27A, |
think we have finally reached the saturation
point. This is the first HT that | actually had to
read the instruction manual for before operat-
ing it. Once you understand the procedures,
they’re no more difficult than any other mod-
ern HT, but the sequences are not readily
apparent. Alas, | fear that this will become the
norm, as every manufacturer will now want to
include all the available features in their
products.

The unit is turned on by a front panel button,
as opposed to the standard volume control
knob. The power button must be depressed
for 0.3 seconds for the unit to be activated. |
have to say, this seems like something that
was designed into the unit for the sake of
being different. | can’t think of any reason why
the standard volume control switch wouldn’t
be preferable. In fact, although the button is
recessed somewhat from the rest of the case,
it wouldn't take much for the radio to be turned
on by accident. This happened to me when |
packed the TH-27A in my suitcase the night
before a trip. The only thing that saved me
from finding a dead battery was the automatic
power-off feature, which turns the radio off
after one hour of inactivity.

This little radio feels very solid in your hand.
It is obvious that Kenwood has put a lot of
thought and design time into the ergonomics
of this rig. Every corner and angle is rounded,
with no sharp edges. The entire radio is
shaped in a very slight “V" angle which fits
the curve of your palm and makes the pTT
switch fall right under your finger, whether
you're a lefty or a righty. The thin and flexible
rubber ducky antenna has a covering that
comes over the BNC connector and sits flush
with the radio housing. This adds much to the
sleek appearance of the unit, but it means that
there is a definite front and back to the anten-
na. You can attach it any way you choose, but
it is obvious that the antenna and radio were
designed to look good a certain way.

The top of the radio holds the volume,
squeich and tuning knobs, as well as the
speaker, microphone, and DC jacks. All
other functions, including the LCD display,
are on the front of the rig. This means that
there is nothing on the back except the belt

clip. This is a trend that | hope continues in
HT design. | have always found it downright
aggravating to have to hunt for switches or
buttons on the back of an HT, especially if
you're like me and always keep your HT in a
protective case. In addition to the standard
16-button keypad, there are four round but-
tons which control various functions, as well
as the power and lamp buttons. All buttons
(except power and lamp) control multiple func-
tions. You won't damage anything by simply
experimenting with the different buttons, but
this is one radio that forces you to refer to the
manual,

The LCD display shows a complete picture
of your operating parameters. . .and, | do
mean complete! There are 26 separate sym-
bols that inform you of every possible setting.
As in most HTs, the display must be read from
below or straight on, but even then | found the
display a bit on the dark side. The plastic win-
dow lies flush with the radio housing. In fact, it
is shghtly convex. This adds to the physical
beauty of the radio but does nothing to protect
the window from scratches. Two green LEDs
provide illumination. A push of the button will
light the display, which will stay lit for five
seconds after the last key operation. You can
have constant illumination by first pressing
the function key.

The speaker audio is surprisingly good for a
radio of this size, and the transmit audio is
what we've come to expect from Kenwood.
Some people prefer transmit audio that boosts
the high end, feeling that it increases the com-
munications quality, but | find it tiresome to
listen to for any length of time. After all, this is
FM. There’s no QRM to cut through, and if
you're in a noisy environment you're going to
have to use an earphone (or hold the radio to
your ear) anyway. Kenwood's audio is more
evenly balanced and |'ve always found it eas-
ier to listen to.

Frequency Management

Most HTs are placed into either VFO or Mem-
ORY mode by the push of a button. The TH-27A
IS unique in that MEMORY mode is always avail-
able at the push of a single button. It took
some time to get used to, but once | became
comfortable with the system | found it very
convenient.

To access the VFO, you press the enter
key. This blanks the frequency display and
allows you to directly enter a frequency with
the numeric keypad. You may now tune the
VFO with the tuning knob, or repeat the proce-



HF Equipment Regular SALE
IC-765 Xcvr/ps/keyer/auto tuner...... 3149.00 2699

1699.00 1393
219.00 199%
59.00
115.00 109*
115.00 109%
59.00

IC-751A 9-band xcvr/.1-30 MHz rcvr
PS-35 Internal power supply.........
FL-63A 250 Hz CW filter (1st IF).....
FL-52A 500 Hz CW filter (2nd IF)....
FL-53A 250 Hz CW filter (2nd IF)....
FL-70 2.8 kHz wide S5B filter........

IC-735 HF xcvr/SW rcvr/mic........... 1149.00 969%

PS-55 External power supply ........ 219.00 199%
AT-150 Automatic antenna tuner.... 445.00 389%
FL-32A 500 Hz CW filter.............. 69.00
EX-243 Electronic kEyErunit........ 64.50
UT-30 Tone encoder .. i sunay DOl
IC-725 HF xcvr/SW rcvr.. {’S eeigl) 949.00 799%°

AH-3 Automatic ant tuner .. fgpm# 489.00 379%
IC-726 10-band xcvr/6m...... (Speeigl) 129900 1039
Accessories Regular SALE
IC-2KL HF solid state amp wx’ps ........ 1999.00 1699
IC-4KL HF 1KW out s/5 amp w(sg 6995.00 5995
EX-627 HF auto. ant. selector pamaa'} 315.00 269%

PS-15 Z0A external power sumjlj,r ...... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319%

SP-3 External speaker..........ooovner..  062.00
SP-7 Small external speaker ............ 51.99
CR-64 High stab. ref. xtal, 751A, etc ...  79.00
SM-6 Desk microphone.. REE I i1 L
SM-8 Desk mic - two cahles scan ... 89.00
AT-500 500W 9-band auto. ant. tuner  589.00 519%
AH-2 8-band tuner w/mount & whip... 758.00 689%

AH-2A Ant tuner system, only (Speelsl) 559.00 469%
Accessories for IC-765/781/725 e Call for Prices

O
ICOM

* Large Stocks
* Fast Service
* Top Trades

ot AES”

VHF /UHF Base Transceivers Regular SALE
IC-275A 25w 2m FM/SSB/CW w/ps... 1299.00 1129
IC-275H 100w 2m FM/SSB/CW........ 1399.00 1199
IC-475A 25w 440 FM/SSB/CW w/ps 1399.00 1199
IC-475H 100w 440 FM/SSB/CW (Spee) 1599.00 1269
IC-575A 25w 6/10m xcvr/ps (. emu'} 1399.00 1099
IC-575H 25w 100w 6/10m xcvr 1699.00 1469

VHE/ UHF H .lt'1l|E* lr.’if’:Sl‘.'_Eflu.!I’j Regular Sale

IC-229A 25w 2m EM/TTP mic.......... 449.00 389%
IC-229H 50w 2m FM/TTP mic.......... 479.00 4139%

IC-448A 25w 440 FM/TTP ... (Cleseouf) 599.00 499%
Dual-band FM Transceivers Regular Sale
IC-3220A 25w 2m/440 FM/TTP mic... ©655.00 569%
IC-3220H 45w 2m/35w 440 FM/TTP  699.00 599

|C-2400A 2m /440 FM/TTP .. ."Spe-:m{} 899.00 6999
IC-2500A 35w 440/1.2GHz FM . 999.00 869%

Aulti-band FM Transceiver Regular Sale
IE 901 2m/440 Fiber opt. xcw(Spmﬂ."J 1199 00 929
UX-R91A Broadband receiver umt... 389.00 349%
UX-19A 10w 10munit......convenenn. 299.00 269
UX-59A 10w Bmunit.....covineinennn 349.00 319%
UX-S92A 2m SSB/CW module....... 599.00 529%
UX-39A 25w 220MHz unit (Speeial) 349.00 279%
UX-129A 10w 1.2GHz unit ........... 549.00 499
WVHF /UHF Mobile Transceivers Regular Sale
IC-970A 25w 2m/430 MHz transceiver 2895.00 2499
IC-970H 45w 2m /430 MHz transceiver 3149.00 2699
UX-R96 50-905 Mhz receive unit.... 389.00 349*

Mobile Antenna Regular Sale
AH-32 2m/440 Dual Band mobile ant  39.00
AHB-32 Trunk-lip mount.............. 35.00
Larsen PO-K Roof mount ............. 23.00
Larsen PO-TLM Trunk-lip mount..... 2470
Larsen PO-MM Magnetic mount..... 28.75
Repealers Regular Sale
RP-1510 2r 25w repeater.............. 1849.00 1649
RP-2210 220MHz 25w repeater........ 1649.00 1399
RP-4020 440MHz 25w repeater ........ 2299.00 1999

RP-1220 1.2GHz 10w repeater.......... 2599.00 2249

Use your
CREDIT |
CARD

Order Toll Free: 1-800-558-0411

AMATEUR ELEGTRONIG SUPPLY..

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

AES"”

WICKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-3594

ORLANDO, Fla. 32803
621 Commonwealth Ave.

Phone (407) 894-3238
1-800-327-1917

BRANCH STORES

CLEARWATER. Fla. 34625 LAS VEGAS. Nev. 89106 ERICKSON COMMUNICATIONS
1072 N. Rancho Drive
Phone (702) 647-3114

1-800-634-6227

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

: Hand-helds Regular SALE
g |1C-02AT/High Power 409.00 349%
g b |C-04AT 440 (Closeout) 449.00 329%

IC-2SA 2m .. (Special) 419.00 289
IC-2SAT 2m/TP (Spee) 439.00 319%

IC-3SAT 220 HT/TTP 44900 369%
IC-4SAT 440 HT/TTP  449.00 369

b IC-2GAT 2m HI/TTP  429.00 3792
IC-4GAT 440MHz TTP 449.00 369%

IC-32AT 2m/440 HT  629.00 549%
IC-24AT ... (Special) 62900 499%

[imited Offer! .. FREE BP-82 external 7.2V @
300ma. battery with IC-3SAT puchase.

IC-12GAT 1w 1.2GHz HT/batt/cgr/TTP  529.00 469%
Aircraft band handhelds Regular SALE
A-2 SW PEP synth. aircraft HT.......... 525.00 479%
A-20 Synth. aircraft HT w/VOR (Spee.) 625.00 499%

For HT Accessories ® CALL for Prices

~Regular SALE
(Special) $999.00 799%

Receivers

R-71A 100kHz-30MHz rcvr ...

RC-11 Infrared remote controller.... 7099
FL-32A 500 Hz CW filter.............. 69.00
FL-63A 250 Hz CW filter I[ls.t 124 S 59.00
FL-44A SSB filter (2nd IF).. 178.00 159%*
EX-257 FM unit,. L enae kU
EX-310 Voice synthesmm ............. 59.00
CR-64 High stability oscillator xtal 79.00
SP-3 External speaker................ 65.00
CK-70 (EX-299) 12V DC option...... zlégg

ME 12 Mc::hnle mﬂunt ..................

il
f
:

(T O] LT
500
PHE N
Bl-0-0) |

R-7000 25MHz-2GHz receiver.......... 1199.00 1029

RC-12 Infrared remote controller.... 70.99
EX-310 Voice synthesizer ............ 59.00
139.00 129%

TV-R7000 ATV unit...cceveeninnnannn.

R-9000 l[l[]HHz EGHI aII mmje revr . 5-*159.!'.]'{] 4699

Due to the size of the ICOM product line, some
accessory items are not listed. If you have a question,
please call. Prices subject to change without notice.

Top Trades ! e We’'ll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!

AES® & (Qver 33 Years in Amateur Radio
HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3

FAX: (414) 358-3337

Associate Store
CHICAGO, lllinois 60630

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

1-800-621-5802




dure (first hitting the enter key) to directly
enter another frequency. Hitting a numeric
key without first hitting enter will immediately
choose the memory channel of that number.
Once you are in memory, the tuning control
will change the memory channels, or you can
simply hit another numeric key 0 access a
different memory channel.

This procedure confused me at first, mostly
because | was trying to stick to my “‘never read
a manual first"’ philosophy. A quick read of the
appropriate page in the manual made every-
thing clear. For the next few days | would still
try to enter a frequency without first hitting that
ENTer key, immediately accessing the appro-
priate memory channel, but in time | became
comfortable with the procedure.

You may also return to the VFO from memo-
ry by simply hitting the numeric key for the
memory channel you are currently in. For ex-
ample, if you are currently in memory channel
5, touching the 5 key will immediately transfer
you back to the VFO. This feature would be
very handy for public service or emergency
operation, where net control was on a local
repeater but on-sight and other communica-
tions were on another repeater or simplex fre-
quency. No need to remember what memory
channel holds the secondary frequency. Sim-
ply put it into the VFO and you can switch
instantly between the two.

Thanks for the Memories

There are 40 memory channels and three
ways lo access them—single number, two
number, or tuning knob. With single number
entry, you can immediately access memory
channels 1-9 by touching the appropriate
number key. Channels 11-40 can then be ac-
cessed by turning the tuning knob. In two-
number entry, all memory channels may be
accessed by the number keys, but a @ must be
entered before channels 1-9. Since | travel
around the country quite a bit, | found this way
of managing memaories very convenient. | sim-
ply leave the local repeaters in memory chan-
nels 1-9 and set the access to single number.
When traveling, | enter the new frequencies
into the higher memory channels and switch
to two-number control. Upon returning home,
it's back to one-number access until the next
trip.

Memory channel 1 also serves as the priori-
ty channel. With the priority alert function on,
the radio will sound a tone to let you know
when there is activity on that frequency. If you
choose, you can set the priority function to
immediately switch to the priority frequency,
but | think most would opt for the alert tone
only.

There is also an independent call channel
memory, accessible by a touch of the caLL
button. Many hams like to keep their home
repeater or local simplex calling frequency in
this position, The immediate entry also lends
itself to public service work, as mentioned
earlier.

Scanning Around

The TH-27A has seven scanning options
and three scanning modes. The scanning op-
tions are:
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Band Scan—which scans over the entire
band.

Programmable (PROG-1, PROG-2) Band Scan, 1
and 2—two user-programmable scanning
ranges.

MHz Scan—scans over a 1 MHz range.
Memory Scan—scans through all memory
channels that have data stored in them and
that have not been locked out.

VFO/Memory Scan—alternate scanning of
the VFO and the last used memory channel.
Call/VFO Scan—alternate scanning of the
VFO and the caLL channel.

Call/Memory Scan—alternate scanning of the
caLL channel and the last used memory chan-
nel.

In addition to all this, there are three scan-
ning modes. seexk scan will stop on a busy
channel. carrieRr scan will stop on a busy
channel, but resume scanning two seconds
after the carrier drops. TIME scan stops on a
busy channel for five seconds, then resumes
scanning even if a signal is still present.

Features, Features and More Features

The TH-27A has the full boat of features
we've come to expect in our HTs. Although
there is not enough room in a short review to
discuss them all (the manual is a full 51
pages), a few of the highlights include:

Tone Squelch/CTCSS. Subaudible tones
are programmable and may be used in
transmit (to access repeaters) and/or in
receive. When used as a tone squeich, your
HT remains silent unless the correct tone
is present. This is very convenient for mon-
itoring a busy repeater or a simplex frequen-
cy at a hamfest. You and your friends decide
on a tone to use and you won't have to
listen to everyone else's communications.
The tone encoder is standard equipment on
all TH-27A’s sold in the U.S. and Canada. |
hope the days of paying extra for this feature
are over.

DTMF Memory. Up to 10 telephone num-
bers of up to 15 digits each may be stored in
memory. Call up your repeater’s phone patch,
push a button, and you're all set. The tones
are played through the HT's speaker while
being broadcast. It may be totally psychologi-
cal, but | like to hear the tones (my old Ken-
wood TH-25 doesn't do this, and it has always
bugged me).

Dual Tone Squelch System. This feature
keeps your squeich on until the proper three-
digit code is heard. This is similar to the tone
squeich, except that it's activated by regular
tones instead of subaudible tones. This would
be handy if any of your friends don’t have
subaudible tones.

Paging. There is a "'Dual Tone Multi Fre-
quency’’ paging system, the explanation of
which takes up six pages in the manual! Basi-
cally, it allows you to store your own paging
code, and those of other individuals or groups,
into memory. This allows you to silently moni-
tor a frequency, until one of the group pages
you. The manual doesn’t do a very good job at
explaining this rather complicated system.

Clock. The TH-27A may be set to display a
24 hour clock.

Timer. In addition to the regular “power

off'’ feature (the transceiver shuts down after
59 minutes of inactivity), you may set a ''power
on"" and “power off”’ time in conjunction with
the 24-hour clock. Just set the time of your
local VHF net, and your TH-27A will turn it-
self on at that time. You can also set it to shut
itself off.

Pros

This little rig has a lot going for it. Some of
the things | really like are:

Overall design. The TH-27A is a beautiful
radio. Kenwood ought to submit it to the
Metropolitan Museum.

Overall quality. This is as solid a radio as
you're going to find. A lot of the solid feel has
to do with the unique battery arrangement.
The battery slips up into the transceiver with a
nice solid “‘click.” The rubberized knobs and
buttons feel very secure.

PTT switch. You may think this is really pick-
ing nits, but many of Kenwood's previous HTs
had pTT switches that were hard to push. Try
spending a day wrestling with the pTT switch
on the TH-25, and you'll start to appreciate a
smooth and light P17 switch. The pTT switch on
the TH-27A is easy to operate, even after sev-
eral hours.

Included features. The TH-27A has a plug
for direct 12-volt input. The subaudible tone
encoder is also standard. It's about time these
two features became standard on all HTs.

Power settings. The choice of four power
settings allows for maximum battery life.

Cons

Nothing in this world is perfect. Some of the
things that bugged me about this radio are:

Power switch—it’s too easy to turn the radio
on or off by accident. The standard volume
control switch would have eliminated this
problem.

Non-recessed LCD display. It looks great,
but | bet every TH-27A we ever see will have
scratches across the display window.

One-way antenna. Again, it looks great, but
couldn't it have been designed without the
front and back sides different?

Manual. The manual for the TH-27A is full of
those grammatical errors that at best make for
comical reading, and at worst make for confu-
sion and frustration. Kenwood's manuals are
generally pretty good, so | don't know what
happened with this one. | hope they'll consider
rewriting it.

Final Comments

| really think Kenwood has a winner in the
TH-27A. The high quality is evident as soon as
you hold it in your hand, and the 7.2 volt 700
mAh standard battery is nice to have in such a
small HT. The small size makes it easy to pack
away for trips, or carry on your belt all day.
There's also a 440 MHz version (the TH-47A)
for those who need it.

If you're currently shopping for a new HT, |
would strongly suggest taking this mini for a
test drive. 8l

David Cassidy N1GPH is the Associate Pub-
lisher of 73 Amateur Radio Today. You may
write to him % 73.



Ameritron Linear loafs

at full legal limit . . .

massive power supply capable of 2500 watts for half hour!

What makes the Ameritron
AL-1200 stand out from other
legal limit amplifiers?

The answer: a super heavy duty
power supply that loafs at full
legal power - it can deliver power
for more than 2500 watts PEP
two tone output for a half hour!

The heart of the AL-1200 power supply
is a highly eflicent Peter Dahl tape wound

hypersil® transformer weighing 32 pounds.

— it's equivalent to a 45 pound transform-
er using standard E-I laminations.

High current computer grade capacitors

You get genuine high current, full height
computer grade capacitors with screw-on
terminals — not short stubby, light duty
soldered in “‘capacitors’ that can’t dissi-
pate the heat generated by high current.

Why some filter capacitors explode

The failure of carbon equalizing resistors

— used in most linear amplifiers — is the
primary cause of filter capacitor [ailures.

When a carbon resistor gets hot its
resistance drops. causing more current to
flow. causing the resistor to get hotter.

This destructive cycle repeats until the
carbon resistor opens and
causes excessive voltage on
the capacitor — the capacitor
can explode.

Carbon equalizing resistors
can't fail in the AL-1200. Why
-an’t they fail? Because no-
compromise wire wound
SEVEN WATT 50 K ohm
equalizing resistors — not the
2 watt 100K resistors others
use — safely protect each
filter capacitor, Plus, the
lower value gives you better
voltage regulation.

A direct short won't
blow these rectifiers

The AL-1200 rectifier
board uses diodes rated lor
a massive surge current of 200 amps —
you can accidentally short the high
voltage supply and the diodes won't blow!

Will the amplifier you're considering
withstand a direct power supply short?

Eimac® 3CX1200A7: the durability of

glass and the power of ceramic
The AL-1200 uses one of Eimac® 's

Legal limit antenna tuner

ATR-15

$399

Suggested Retail

Ameritron — the high power specialist
— brings you the ATR-15 antenna tuner
that's designed for legal limit amplifiers. It
handles full legal power with ease.

Heavy duty silver plated bandswitch
virtually eliminates switch failure. High
power transmitting capacitors. 1.8-30
MHz. Peak reading SWR/wattmeter. 6
position antenna switch. Selectable 1:1 or
4:1 balun, 5% x 13% x 13% inches. Meter
lamps uses 12 VDC.

power supply to give you full
legal output. Some amplifiers With a pair of 3-500Zs can’t deliver full legal

output because they use a lighter duty power supply.
That's why the AL-82 costs a little more — and why it's well worth it.
Call for your best price today!

:

|_AMPLIFIER |

toughest ceramic transmitting tubes —
the high gain 3CX1200A7. It has the
durability of glass tubes and the power
dissipation of ceramic tubes.

3CX1200A7: 12 times tougher
than the 3ICX800A7

A 3CX1200A7 has a 50 watt control

grid dissipation — that's more than 12

times tougher than the delicate 4 watts
grid dissipation of a 3CXBO0A7.

Pair of 3-500Z tubes give you full legal
output for . . . $1995

Want a pair of tough
3-900Z workhorses?

The AL-82 is the same

amplifier as the AL-1200 ¢

except it uses a pair of 1 995
3-500Z tubes. It has the
same super heavy duty

AL-82

suggested Retail

If you accidentally drive a 3CX1200A7
with your 100 watt exciter when vour
amplifier is ofl, you won't Iry your control
grid. But don’t make that mistake if you
have a pair of 3SCX800A7s — unless
vou re ready to buy another pair.

Full legal power at half the price
A single 3CX1200A7 in the AL-1200

Ameritron’s most powerful
amplifier G

2625

suggested Retal

Ameritron super power amplifier uses
the herculean 8877 ceramic tube,

It's so powerful that a mere 65 watts
drive gives you full legal output — 1500
waltts — and it’s just loafing because the

power supply is capable of 2500 watts PEP.
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AL-1200

2045

suggestied Retall

delivers the same legal limit as a pair ol

JCXB00A7s that cost nearly twice as

much. What do you get lor paying twice

as much? Twice as many parts to fail.
Plus more . ..

The UPS shippable AL-1200 also gives
you . . . all mode. all band coverage
including WARC and MARS, Pi-network
tuned input, Step-Start Inrush Protect-

jon'™, multi-voltage primary, Pi-L outpul
tank with silver-plated

components, separate
filament transformer
eliminates poor regulation
and surges. adjustable ALC.
SSB/CW switch for best
linearity and efliciency, oper-
ate/standby switch. transmit
indicator LED. 12 VDC
auxiliary output, 35% salety
lactor for tuning capacitors
and bandswitch virtually
eliminates failures, shielded
R¥ compartment, quiet die
cast blower has 4 speeds. two
illuminated meters show
continuous grid current, peak
RF watts oul, drive power/
ALC, plate voltage and plate
current, ball bearing vernier
reduction drives on plate and load
controls, optional QSK board, one vear
limited warranty and more,

Call your dealer for your best price

Even at $2045 list it’s a bargain. For
yvour best price. call vour lavorite dealer
and order today!

Compact 600 Watt Linear

AL-84

*549

Suggested Retail

600 walits for only $549! 5x10x11 inch
powerhouse gives 600 watts PEP, 400
watis CW output. Four 6MJ6/6LQ6 tubes.
Low SWR input for solid state exciters.

= AMERITRONR=—

. . . the high power specialist
921 Louisville Rd. » Starkville, MS 39759
Sales: (601) 323-8211 = FAX: (601! 323-6551
Free Catalog or Nearest Dealer: 800-647-1800
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Number 8 on your Feedback card

Future Modulation
Amateur Television

Sometimes called frequency modulation.

H ow would you like to forget problems
of sync clipping and nonlinear power-
limited amplifiers? Amateur television en-
thusiasts today have the opportunity to free
themselves from many of the problems that
have plagued them for the last thirty years.
Gone is the need for line samplers used to
adjust sync, white and blanking levels after
the signal has passed through the stages of
amplification. The video signal may be im-
proved by 20 to 30 dB over the conventional-
ly transmitted AM television signal. Ama-
teurs reading this article may wonder how
they could have missed these great improve-
ments in ATV transmission.

The truth is that amateurs in general did not
miss the advantages of frequency modulation
(FM) ATV. Only the American hams have
missed it. By traveling around the world vis-
iting ATV hams, I have found that FM ATV
is used exclusively by European and other
foreign ATV enthusiasts. Hams recognized
the advantages early on but, since spectrum
space was not available on the 70cm band, it
wasn’t until activity on the 1200 MHz band
became popular that it really started to grow
in Europe. The lack of available equipment
became a problem. If amplitude modulation
had been considered, the problems would
have been even worse. Semiconductors are
notorious for their nonlinearity so the possi-
bility of operating them in Class C mode
became the first real advantage of FM ATV
in getting some power on the air. In case the
reader does not understand the difference be-
tween linear amplifiers running at near half
power and class C amplifiers running at full
power, consider the following.

In amplitude modulation, the modulating
waveform is asymmetrical. The video signal
is a wide bandwidth signal which is combined
with a vertical and horizontal sync signal.
The waveform becomes asymmetrical with
the sync signal in one direction (maximum
power) and the video signal in the opposite
direction. The peak power always refers to
the power of the sync. In an amplitude sys-
tem, when nonlinear amplifiers are used the
sync signals may be compressed by operating
the amplifiers with too much average power
output. The Bird wattmeter may read higher
when overdriving the amplifier, but a line
sampler in the antenna lead will show that the
sync pulse has been greatly reduced in height.

With FM ATV, since the sync pulse is
modulated in an FM mode, the amplitude of
the transmitted signal is constant. The ampli-
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by Don C. Miller WSNTP

fier can be operated at maximum power for as
long as the transistors can survive. This is a
distinct advantage at UHF, where it is so hard
to maintain high power and still have a good
waveform. This is the reason that the FM
repeaters on two meters and other VHF/UHF
bands use voice FM. Single sideband would
be more efficient if it were not required to
have linear amplifiers, like amplitude modu-
lated television.

Some examples of the use of FM TV are
found in commercial and military fields. To-
day we see satellite dishes in backyards.
These antennas are directed toward satellites
that broadcast high quality commercial TV.
They all use FM for their video transmission.
When you see a local TV broadcast station do
a remote from a site where action 1s taking
place, they use FM TV. The military use FM
TV on all of their television guided missiles.
This leads one to believe that there must be
something superior for the FM mode over the
AM mode.

I feel that amateur radio has existed over
the last fifty years only because of its techni-
cal contributions. Amateurs experiment and
develop new modes and equipment that later
show up in commercial use. They also give
Third World countries an opportunity to have

a free source of electronic and communica-
tion technicians that these countries would
not be able to afford otherwise. FM ATV
affords an opportunity to experiment and
build equipment to test out new bands for
propagation and other unknown results.

I have always been critical of ATV 1n
America because hams chose to use tech-
niques and circuits that were designed in
1940. Costs were a factor, and equipment
discards from commercial usage made it pos-
sible to have a lot of fun, but it does not
advance the state of the art. A glaring exam-
ple is the continuous use of the NTSC method
of sending color on ATV. If you examine
modern methods of sending color you will
find that almost any other method is better.
When high definition television (HDTV) be-
comes a reality you will find that a system
called Multiple Analog Components (MAC)
may be used. This is a system where a single
line of TV is divided into two or three parts.
Part of the line is the color signal and the
other part is luminance, or black and white
signal. Slow scanners have been using this
method of sending color for 10 years. Why
not try it on ATV?

How do you get started in FM ATV? First,
you should read the literature. The British
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Figure 1. Basic circuit used to produce FM-ATV on 23cm. (Modified from a circuit from the
January 89 issue of VHF Communications, p.25).



Photos A & B. Comparison of AM & FM

ATV. Top photo is that of a | watt 1255 MHz
AM ATV transmission over a lossy path. The
bottom photo shows the result of using FM
modulation over the same path. Note the in-
creased picture quality.

Amateur Television Club magazine is a
wealth of information both for circuits and
equipment kits. A second magazine called
VHF Communications from Germany, print-
ed in English, publishes circuits and sells kits
for building your own system (kits are avail-
able for all circuits). If you are interested in a
very good theoretical article on the compari-
son between AM and FM ATV, [ refer you to
VHF Communications , March, 1986. If you
are unable to find this issue, send me a green
stamp for a copy.

Since good circuitry for FM ATV ishard to
obtain at low cost, many of the first circuits
were free-running oscillators that were
varied in frequency by a varactor diode mod-
ulator. The most popular one that has been
produced hundreds of times around the world
1s called the **Solent.”” The Worthington
group of the BATC still sells this kit. Recent-
ly it has been updated by locking it to a crystal
oscillator.

Some of the highest quality FM ATV units
built today come from a British company
called Wood Douglas. Their modules are
very well made and are crystal-locked so that
you don’t have to chase the signal around the
band. With FM ATV, signal drift is not seri-
ous because of the nature of detection and
bandwidth. Wood Douglas makes transmitter
modules (10 milliwatts output) and 1200
MHz downconverters which convert to their
IF FM ATV board, giving output video and
audio. The amateur only needs to connect the
output to a computer monitor and he 1s ready
to receive video and audio.

With the British pound increasing even
more and the desire of Wood Douglas to

discontinue their amateur radio line, Wyman
Research developed a new unit which has
proven to be superior in design to the original
Wood Douglas exciter, and at a much lower
price.

A British company called Plessey has de-
veloped a chip that is unigue to the semicon-
ductor world. This chip is phase-locked-
looped and has a divider chain that inputs a
1200 MHz signal at a rather low level, di-
vides it by 256 and locks it to a crystal in the 4
MHz range. The loop is adjusted by varying
the voltage on a varactor diode to bring the
free-running oscillator into range. Once the
loop is locked to the crystal, video and audio
subcarriers can be added to the loop control
voltage to vary the frequency to produce FM
ATV which is locked to the carrier frequen-
cy. The circuit is extremely easy to get going
and is the basis of most of the FM ATV
systems around the world. Included in the
circuitry is a preemphasis circuit, standard to
all FM ATV, which increases the deviation at
high video frequencies. This is later compen-
sated for by using deemphasis at the receiver
to restore the proper levels (see Figure 1).
[Ed. Note: A PC board or kit is available for
this transmitter. See address at end of the
article. ]

A word about FM ATV receivers: Those of
you who are flea market buyers may want to
try discarded satellite receivers. Caution is in
order. Satellite receivers are designed for
larger bandwidths and deviation than is used
on amateur FM ATV. The result is that there
1 increased noise in the received signal be-
cause of the added noise in the unused pass-
band, and the level of the video 1s much less
than normal because of the lack of full dis-
criminator detection. A real experimenter
should be able to decrease the bandwidth and
add a stage of video gain to make them us-
able. Don’'t judge the results of FM ATV by
using a satellite receiver. A receiver designed
specifically for FM ATV will do remarkably
better.

Note that I've said nothing about using a
TV set in an FM ATV system. After all, we
have been talking about Future Modulation
(FM) not Ancient Modulation (AM). If you
insist, however, an ordinary TV set can de-
tect an FM ATV signal poorly by using the
principle of slope detection.

Those of you who have trouble building
AM video transmitters should have no trou-
ble building FM video transmitters. Afier all,
most of the complicated circuitry has been
eliminated.

I would enjoy receiving comments in re-
gard to FM ATV. The cost per watt for FM
ATV is now lower than AM ATV. Consider-
ing the fact that no expensive test equipment
1s required to build the gear or align it makes
it a very good mode from an economic view-

point. B

Subscriptions to the BATC as well as a line of
FM ATV equipment are available from Don
C. Miller WONTP at Wyman Research, Box
95 RR 1, Waldron IN 46182. Phone: (317)
325-6452.
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Number 9 on your Feedback card

Take A West Indies

C an three Ohio couples combine a vaca-
tion and DXpedition to the West Indies,
rack up 4,273 QSOs in five days, plus avoid
serious sunburns? As they say on Anguilla,
"*No problem, mon!"™”

The 1dea for our DXpedition to Anguilla
originated with several members of the Lake
County (Ohio) Amateur Radio Association.
All shared the fantasy of someday finding
themselves in a rare DX location, being pur-
sued by the multitudes and working the pile-
ups. As exciting as that idea was, we broad-
ened its appeal by combining it with a famuly
vacation.

Our casual talk turned serious when several
club members and their spouses began meet-
ing over potluck dinners to plan the real
thing. First, what was our criteria? We decid-
ed on a somewhat rare DX country that had
reciprocal licensing with the United States,
was in a warm vacation spot served by com-
mercial airlines, and had affordable lodging
that allowed ham radio operations.

Selecting the Location

Each of us agreed to research one or two
possible spots. For several weeks we collect-
ed information, with the Caribbean a favorite
area. Our short list included Montserrat, the
Bahamas, Virgin Islands, Anguilla, and the
Turks and Caicos.

After completing our individual research,
we reassembled to make our selection. There
were several attractive possibilities. Some
hams rent Caribbean vacation retreats that
are completely equipped with ham radio sta-
tions. However, we felt that since these were
widely advertised, they would tend to be
well-occupied and thus less rare.

Anguilla was especially interesting to me.
If you want good information on a DX coun-
try, ask someone who lives there. | ran across
VP2EHF on 20 meters one day and quickly
plunged into a detailed discussion with Dave
about Anguilla, He said that there really
weren’'t many hams on his island—perhaps
six. This was good news. It sounded to me
like a somewhat under-represented country
on the air and thus a good candidate.

Anguilla, I learned. 1s the northernmost of
the British Leeward Islands. It lies some 150
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DXpedition?

“No Problem, Mon!"

by “Dee’ Logan VP2E/W1HEO

miles east of Puerto Rico, just seven miles
from St. Martin. A small island, it’s only 16
miles long and three miles wide. Its long,
serpentine shape was noted by Columbus,
who sailed by 1n 1493 and dubbed it Anguilla,
the Italian word for eel.

Unlike some Caribbean islands that offer
exotic scenery such as mountains or rain
forests, Anguilla 1s rather plain. The 35-
square-mile country 1s flat, rising only 213
feet above sea level. It's also dry. There are
no streams, rivers or waterfalls, and most of

Photo A. The VP2EOH DXpedition's main operating location—a seaside villa on Anguilla.
Note the 15-foot tower and tribander on the roof. The flat roof made antenna installation easy.

L

Photo B. The tower for VP2EOH was borrowed from an Anguilla ham, and the tribander was
donated to the island’s Boy Scouts afterwards.




Custom Embroidery
606-371-8200

Wear your name and, or call ssgns! Clothing with your ciub
| insignia and name. Personal service and custom designs.

# Baseball caps—foam with mesh back, adjustabile siare

| (cailts oniy) ; £6.00
| » T Shirts—heavyweight S0/50 blend $6.50
* Sweatshirts—50/50 blend $15.00
# Goll Shirts—50/50 jersay knil with banded sleeve . $14.00
# Nylon Jackel—flannel lined . £25 00 — f“u.
pile lined ARk $30.00 [ * iy
Specity color: white, black d 2 5
pec coloar: wnlie, dCK, navy, or red, J " =
AR alee. Bl o youth | e’} ~ _ *p

sizes (T shirts and sweal- -~ h“x : Yy
shirts) S-L. All 7
orders prepaid 4 : i

v i E i

Add $2.00 for
shipping and p
allow 2-4 weeks
for delivery. For
addilvonal colors
angd custom infor-

mation, cal 1"’3‘.—4"'
Custom Embroidery |, v — A
6591 Louise Court /\ )0 ~ 7 _~
g ; -
Florence, KY 41042 : f

CIRCLE 29 ON READER SERVICE CARD

Six Function DTMF Controller

Auto-Kall
AK-4

o Outputs: 2 or 3 laiched. 1 or 2 momentary. 1 timed and 1
manuaily reset group-call atched lor remote alarm

o Difteran! codes for turming outputs on/ott NOT toggle on/off Iike
most others! e Wrong number - reset

o 4-0igIt acess code - Can uSe = up # down
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: o $89.95
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Plus §3 00 shipping & handling
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Photo C. VP2EOH, operated by Dee,
WIHEQ, on Anguilla during April 1990.

S

N
Photo D. On a beach on Sea Feathers Bay,
across from the operating site, VP2EOH
expresses satisfaction with the DXpedition

resulrs.,

the vegetation is low-lying grasses and cac-
tus.

For seekers of glitter and nightlife, Anguil-
la is definitely not Las Vegas. It is quiet,
calm, and has no cities at all. While there are
a few exotic, pricey resorts on the island, for
the most part Anguilla is residential, with a
few shops and markets scattered here and
there.

So why visit the place? The answer is found
on its sparkling white beaches. There are 30
of them, along with colorful coral stretches
offering some of the world’s best scuba div-
ing and snorkeling.

For a ham, the island is ideal. No moun-
tains block your signal. Easy licensing: Show
your U.S. ticket and pay a $38 U.S. fee.
Electrical supply is 115 volts, 60 Hz alternat-
ing current. Nights are quiet, with little man-
made interference.

Additional details on VP2E came in a com-
prehensive DXer's guide published by the
Anguilla Amateur Radio Association.
(Available from P.O. Box DX, The Valley,
Anguilla B.W.1.) Anyone planning a DXpe-
dition there should write for this handy refer-
ence.

We selected Anguilla on its many merits.
Certainly one of them was that it was an
undeveloped 1sland that wasn’t overrun with

36 73 Amateur Radio Today * February, 1991

either tourists or hams.

Getting Ready

A remaining task was finding a place to
stay. Our prime requirement was a hotel or
villa that welcomed hams. Several candidates
were identified by Scott KO8O. The off-
season rates began in mud-April, and we
found some neat villas available then on the
south side of the island at Sea Feathers Bay.
And they welcomed hams!

Now for the deposits and reservations.
Which of the group would go? Three couples
decided to make the trip: Bob K8BL and his
XYL Marcia; Scott KO8BO and wife Jo; and
myself, “‘Dee’” WIHEO, and spouse Liz.
We all dug deeply into our credit cards and
took the plunge.

In the months leading up to our trip we
pulled together the radio gear. We all agreed
that to assure a good signal we’d run a yagi.
Fortunately, we found a small triband beam
at a sale price. It was assembled, checked out
for low SWR, and then shipped to Anguilla
well ahead of our departure date. (We donat-
ed the beam to the Anguilla Boy Scouts after
our DXpedition.) We also carried along a
40-meter inverted vee, but opted not to oper-
ate on 75 meters, hguring there would be
enough activity on 10-40 meters. We were
right! We took an ICOM 735 transceiver and
borrowed a power supply from a VP2E ham.
We decided against bringing an amplifier. It
would be too heavy, and we doubted that
we’d need it. Right again!

On a cold, snowy morning on April 18,
1990, we began our trip. A great day to fly
south to the sun! Our flight took us to San
Juan, Puerto Rico, with several hours be-
tween planes for sightseeing. We headed for
old San Juan, with one of our main stops the
El Morro Castle, a large fortress rising 140
feet above the sea. After some shopping and a
bite, we left on the last leg of our flight,
arriving in Anguilla after dark. It had been a
long day.

We awakened to our first day on Anguilla
with a glowing sun and sparkling cobalt wa-
ters of the Caribbean outside our villas.

That's what we came for. Another was the
ham license. We headed for the offices of
Radio Anguilla and presented ourselves to
the official in charge, Nat Hodge. He wrote
our simple, one-page licenses, collected $38
U.S., and also issued us a special callsign,
VP2EOH. Since we qualified by operating in
a contest—the North American QSO Party—
we picked EOH for Eastern Ohio Hams.

Setting Up and Getting On

Getting the station together was next. We
had borrowed a 15-foot aluminum tower to
support our tribander, but discovered to our
surprise that it was still in the box! So, around
1:00 p.m. we began the complex assembly
job. We worked in what little shade we could
find, since the sun was high and so was the
humidity. Even natives complained about the
heat. The tower was a problem. It didn’t go
together right. We tore it apart. We rebuilt it.
Three times! Finally, we settled for a reason-
able approximation of its intended design,
ignoring the parts left over.

Since the villas we rented had flat roofs, it
was easy to erect the tower and beam and
hang the inverted vee from the top, dropping
the ends off each side of the villa. Then came
a problem. As we checked out the rotor and
plugged in the transceiver, the rig died!
While it worked in the FM mode, it was going
nowhere on SSB. Bob K8BL tore the unit
apart, searching for a clue. Murphy had
struck again!

After puzzling over the rig for some time,
Bob grabbed his voltmeter and checked some
things. Bingo! The coax feedline to the anten-
na showed 70 volts AC. No wonder the rig
was tripping out. We unplugged the rotor
control and the stray voltage disappeared.
While we had no idea why the problem exist-
ed, we decided to simply leave the rotor un-
plugged and apply power only with the rig off
the air. At last we were ready to send our
brand new VP2ZEOH call letters to waiting
DXers!

We began by checking 10 meters. We were
in luck! The band was hopping, with signals
pouring in from stateside. Our first call

VP2EOH

1990 DXPEDITION BY BOB (K8BL), SCOTT (KO80), DEE (W1HEO)
LAKE COUNTY ARA (OHIO)

ANGyILLA, BW.

DATE uTC BAND 2X | REPORT
April
b e T 10 15 SSB
22 23 24 20 40 CW
73 TNX QSL K8BL, MGR. VERIFIED BY:




New FL-4 UHF
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*8 Pole Front End Flir. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

*Sens. 0.25 pV/12dB SINAD typ.

*Sel. -6dB @ + 6.5 KHz. -130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Fltrs.

«'S Meter’, Discriminator & Deviation Mtr. Outputs!

«Exc. audio quality! Fast squelch! w/0.0005% Crys-
tal. (“"Super Sharp” IF Fltr. also avail.)

o New! 30 KHz B.W. IF Filter
for High Speed Packet.

Complete Receiver Assemblies

*Hcvr. Board mounted in shielded housing.
*Completely assembled & tested, w/F.T. caps,
S0239 conn.
*As used in the SCR 1000. Ready to drop into your
" system!
*UHF Rcvr. Assy. Now Available w/Super Sharp FL-
4 Helical Resonators. Greatly reduces IM & "‘out of
band” interference!

Receiver Front-End Preselectors

*FL-6: 6Hi Q Resonators with Lo-Noise Transistor
Amp (2M or 220 MHz)

eFL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)

*Provides tremendous rejection of ‘‘out-of-
band’’ signals w/out the usual loss! Can often be
used instead of large expensive cavity filters.

eExtremely helpful at sites with many nearby trans-
mitters to “filter-out” these out-of-band signals.

Call or Write for
Data Sheets

These are professional
xtreme Environments (—30to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

ID250A CW ID
& Audio Mixer Board

circuit and ‘‘Emergency Power ID"’
option.

o4 input AF Mixer & Local Mic. amp.
*PROM Memory—250 bits/channel.

«Up to 4 different ID channels!
sMany other features. Factory programmed.

CTC100 Rptr. COR Timer/Control Bd.

«Complete solid state control for rptr. COR ''Hang”
Timer, “Time-Out" Timer, TX local & remote Shut-
down/Reset, eic.

eIncludes inputs & outputs for panel controls &
lamps.

Power Supply Boards

« SCP12 12VDC @ 0.3A MAX. OUT.

* SCP512 12VDC @ 1A & 5VDC @ 0.4A out.
(1.1A total max. out.)

HMEW

L Plug-in
#! Coding Card

| TTC300 TOUCH TONE CONTROLLER

sHigh performance, Super versatile design. To con-
trol any ON/OFF Function at a remote site via DTMF

Radio Link.
*Uses new high quality Xtal Controlled Decoder IC,

*Decodes all 16 digits

*3 ON/OFF Functions per Main Card. Easily expand-
able to any no. of functions w/Expansion Cards.

*Codes quickly field programmable via plug-in Cod-
ing Cards. Many unigue 3-digit codes available. Not
basically 1-digit as with competitive units.

e atched or pulsed outputs.

sTransistor Switch outputs can directly trigger solid
state circuitry or relays, etc. for any type of control
function.

¢ ow Power Consumption CMOS Technology.

i w/high immunity to falsing

5VDC Input. Gold-plated connectors.

.ﬁf.‘:-'s:l'i.:rﬂ: m;ma?“ 5 m
il 2 ) G R
.He - - . i
SCP30 HEAVY DUTY 30 AMP

RACK MT. POWER SUPPLY

¢ 13.8 VDC out. 115/230 in, 50/60 Hz.
* 30A @ 70% duty, 25A @ 100% dutg
e Massive 30 Ib. Transformer & Heat Sinks.

eimproved! Now includes ‘‘audio mute”

Spectrum Repeater/Link

High Performance Boards & Sub-Assemblies

“Commercial

Grade’’ Units—Designed for

SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

*10 Wts. Output. 100% Duty Cycle!

*Withstands High VSWR

«True FM for exc. audio quality

sDesigned specificially for continuous rptr. service.
Very low in “‘white noise.”

*Spurious— 75 dB. Harmonics —60 dB.

*With .0005% precision grade xtal.

*BA-30 30 Wi. Amp board & Heat sink, 3 sec. L.P
filter & rel. pwr. sensor.

*BA75 75 Wt. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing

#Same as used on SCR 1000 & 2000X
sCompletely assmbld. w/F.T. caps, SO239 conn.
+10, 30, or 75 Wt. unit.

SCT 410B UHF Transmitter Bd. or Assy.

sSimilarto SCT110, 10 Wits. nom,

*Includes “on board’ proportional Xtal
Osc./Oven circuitry for very high stability!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Autopatch Board

*Provides all basic autopatch functions

*Secure 3 Digit Access; 1 Aux On-Off function, Audio
AGC: Built-in timers; etc. Beautiful Audio!

«(/1 inhibit bd. also available

e\Write/call for details and a data sheet

RPCM Board

sUsed w/SCAP board to provide ''Reverse Patch”
and Land-Line Control of Repeater
eIncludes land-line “‘answering’” circuitry

Lightning Arrester For Autopatch

»Gas Discharge Tube shunts phone line surges to
ground

sHandles up to 40,000 Amps!

*The Best device available to protect Autopatch

equipment from lightning damage.

/5 SPECTRUM GOMMUNIGATIONS CORP.

055 W. Germantown Pk, S9 » Norristown, PA 19403 ¢ (215) 631-1710 » Fax: (215) 631-5017  Telex: 846-211
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Courteous Service » Discount Prices - Fast Shipping

HLEELECTRONICS

P.O. Box 567 « Van Nuys, CA 91408

** New ** FLASH UNIT

This NEW compact flash
unit comes froma U.S.
manufacturer of cameras.
Unit operates on 3 Vde
and measures 2 1/2° X 1 1/4",
|deal for use as a sirobe, warning light or attention get-
ter. Complete with instruction on how to wire.

CAT# FSH-1 $3.75 each 10 for $35.00

FfJem'aI New Reduced Price

HOTOFLASH CAPACITOR

Rubicon CE photollash capacitor,

0.79" dia. X 1.1" high. These are -
new capacitors that have bean

prepped with 1.4" black and

red wire leads soldered to the terminals.

210 Mfd 330 Volt CAT#PPC-210
$1.25 each « 10 for $11.00 » 100 for $100.00
Large gquaniities available. Call for pricing

FLASHING L.E.D

Diffused L.E.D. with built in flashing unit. PULSE
RATE: 3 Hz @ 5 Volt/20 ma. Unit continually flashes
when 5 Volis is applied. Operates between 4.5 Volts

and 5.5 Volis. T 1 3/4 size. IDEAL AS AN INDICATC'H
BED CAT#LED4
GREEN CATK LED4G ﬁ:ﬂi
YELLOW CAT#LED-4Y
$1.00 8ach = 1010or$9.50 = 100 for $9n.r:u::

HEAVY-DUTY NICKEL
CADMIUM "C" BATTERY

Yuasa 1800C
Special purchase of new, rechargeable
nickel-cad batteries, 1.2 volts, 1800 mAH.,
PRICE REDUCED ON 10 OR MORE.
CAT# HDNCB-C
10 pleces for $42.50 ($4.25 each)
100 pieces for $375.00 ($3.75 each)

POWER SUPPLIES

5Vdec 3 AMP

ACDC Electronics #5N3-1
New, prepped power supply
with wires and connectors
soldered 1o the inputs and
outputs. Open frame style. 4,94 X 4. m* X 2"
Input: 115 Vac. UL and CSA listed. Regulated.

CAT# P5-53 $10.00 each

12 Vdc 5 AMP
ACDC Electronics # 12N5 or equiv.
Input: 100-240 Vac (wired for 115 Vac)
Output: 12 Vdc @ 5 amps. Open frame style.
7" X4 34" X I high. Regulated.
CAT# PS-125 $37.50 each

24 Vdc 2.4 AMP
Power-One Inc. #HC-24-2.4
Input: 115/230 Vac (wired for 115 Vag)
Output: 24 Vdc @ 2.4 amps. Open lrame styls.
562" X 4.BT X 2.50" CSA listed.
'EAT# PS-2424 53{! I.'JII.'.! aach

TERMS Mm.-mum order $10.00. Sh.ppmg and haru:mng
for the 48 continental /.S A $3.50 pororder. All othars
including AK, HI, PR or Canada must pay full shipping.
Alf arders daliversd in CALIFORNIA must include state
sales tax (6 %, 6 1/2 %, 7 %) Quantities Limitad
NO C.O.D. Prices subject to change without notice.

Call Toll Free, or clip this coupon

-—-——_—_r--——-ﬂi-————q—

FREE 60 Page Catalog
Containing over 4,000 ITEMS

ALL ELECTRONICS CORP.
P.O. Box 567 « Van Nuys, CA - 91408

Addreas
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brought an instant response from one of our
fellow radio club members, Mark KB8FKM,
who had obviously been camped out on fre-
quency waiting for us to show up. Signal
reports were good, so obviously we were
doing well with our 100 watts. The salt water
assist was dramatically evident.

And the pile-ups! While we realized that
VP2E was somewhat in demand, we didn’t
realize what the sound of that demand would
be at our end. It sounded like buzzing bees,
with no calls heard. We quickly decided that
if we were to achieve an efficient rate of
contacts, we would have to maintain disci-
pline on frequency and use a system to pick
out the calls.

Our system was to go by call areas whenev-
er the pile-ups got bad and, when necessary,
to make up short lists based upon the last two
letters of a call. We tried to give our QSL

'
$79.95 + 5.00 shipping/handling

» More Gain-Vary Efficiant
» Rugged Construction-Testled at Sea
= Sell Mounting 1o Towar ar Mast
» Extended Doubla Zepp B4™ @ 144
* Broadband - Tunes Quiside Band
« 50-239 Feed - Very Low Loss

tdd - 220

« Stainless'Elgments
and Hardwara 440 Mhaz
« All New Innovativa Dasign Models

« Customers Repon Yery Positive

Order Direct 1-800-874-2880
VISA-MC OK No Extra Charge
BROADCAST TECHNICAL SERVICES
11 Walnut St., Marshiield, MA 02050
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G5RV All-Band QuicKits ™

2 Provo, UT 84605

» Dhouble See GSEN
204 fr 160-10 Dipade
* Full Saze GSEAV

credied bvAnteanas West

Fast & Fasy 1o Build
» Fasl-Safe visual irstrocnions
= MO messuring or culting
# Everything invluded

L5095

53355

o : ; 102 fr 2040 Dipale
* Finish sntenna in minutes * Half Size G.‘E-Fﬁ'p £75.95
IREAY U Ea 51 f 4010 Dipole
* Presoldered Sitver Fittings * Chaarter Size GSRV $1995

+  Kinkproof QuietFlex wire
* Fully insulared, wx séaled,
na-sormede, lowr noise desi
Tone All Bands lnel WARC [
Build your own from scratch. Crder I
TechMote #124-C 3595 ppd LISA
Call 801 -373-8428

260 210 Di]_--hlc
» MarconrAdaprerkir 5 795
converts any dipale to Marcons
o 200 Dacron 250F line 51195

Crdar Hat-Lina: Al SiPaH

1-800-926-737 3
CIRCLE 107 ON READER SERVICE CARD

(B-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM

for Tech advica

conversion Kkits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL

LOU FRANKLIN/K6NH - Owner
P.O. BOX 31500X, PHOENIX, AZ 85046

CABLE X-PERTS, INC
We stock...Coax, Rotor, Gnd,
Pwr, Braid, Magnet Wire, & more

Fax: 708-506-1970
= i

708-506-1811

800-828-3340
CIRCLE 251 ON READER SERVICE CARD

route, location, name and other info about
every five minutes or so. We also thanked
people for being patient while we worked as
fast as we could. In fact, most operators—
especially the stateside DXers—are to be con-
gratulated for their on-the-air discipline.

For five days we kept VP2ZEOH on the air
about 18 hours daily. We alternated operat-
ing, eventually settling on a two-hours-on,
four-hours-off cycle. Two hours of intense
operating in the tropical heat was about the
right span. After that, it was time to hit the
beach or go sightseeing.

While checking out the island in our rental
car, we drove carefully on the left side of the
road, stopping at shops, restaurants, craft
galleries and various beaches. Snorkeling
and scuba diving were excellent. Our villas
provided us with a great view of St. Martin
nearby, so we naturally took the 20-minute
ferry ride over for a look. French restaurants
abound, so we sampled some of the cuisine at
lunch. It was outstanding! Later, we discov-
ered the 2 meter repeater on the 1sland and
used it to contact locals VP2EOH and
VP2EE.

Our experience with big pile-ups showed
the value of asking for just the last two letters
of a call. Doing this cut down the size of the
pile by 60% . After making contact, the first
thing someone working a DX station should
do is transmit their call and make sure it's
copied correctly by the DX station. Also,
don’t waste time during a contact asking for
routine info such as QSL routes. These items
are usually given about every five minutes or
50, as we did.

Despite the time out for sightseeing, we
worked 4,273 stations in the five days we
were on the air. Our log showed 87 countries,
50 states, and all continents. About 57% of
our contacts were stateside, with 81 % on SSB
and 19% on CW. The lion's share of QSOs
were on 10 meters (2,838), followed by 15
and 20 meters with 686 each. We averaged
slightly over one contact per minute. Condi-
tions were very good, with openings to North
America and Europe well into the evening
hours.

Planning Your Own DX pedition

We hope you worked VP2EOH. And we
invite you to plan your DXpedition. It’s great
fun, and doesn’t cost much more than a regu-
lar vacation to the same spot. Being DX is a
great experience. Take it from one who's
done it, it’s the vacation of a lifetime! Many
details must be covered in advance, of
course, so plan early to insure a smooth DX
operation.

We learned a few other things in the pro-
cess that may interest DXers,

First, time your calls . During big pile-ups,
it's tough to pick out calls, so wait a few
seconds before transmitting your call. We
found that often the tail-ender was the only
one we copied.

Next, listen to the DXer s pattern . 1Is each
contact just call and report? Or is the DXer
collecting QTHs and names? Note what's
going on before transmitting. Full calls or last
two letters? EE



ACCESSORIES

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

REP-200 REPEATER

Apmmhnnmpaaterwfmautupatchandmﬂ versatile dtmf
control }'m less than many charge f:r?a bare-bones
We don't skimp on rf modules, either! Check the features on
R144 Receiver, for instance: GaAs FET front-end, helical

resonators, sharp crystal filters, hysteresis squeich.
Kit $1095; w/t only $1295!

TD-3 SUBAUDIBLE
DECODER/ENCODER kit

TONE

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

CWID kit. Diode programmed any time
in the field, adjustable tone, speed, and
timer, to go with COR-3 ...........ccovnnnn $598

- Available for the 2M, 220MHz, 440MHz, 802MHz bands.
FCC type accepled (vhf and uhf commercial bands).

- Rugged exciter and PA, designed for continuous duty.

- Power output 15-18W (25W option) on 2M or hi-band, 15W on 220MHz; 10W on
ﬂ:g'ssw;d%mﬁ available with power levels up to 100W

- 5 :

-AUTGFA‘IT.: up-nnnrdu:adms restrict, auto-disconnect.

ch, two types: auto-answer or ring tone on the air.

-DTHF . over 45 functions can be controlled by touch-tone, Separate
- Owner can inhibit autcpatch or repeater, enable either open- or closed-access
for repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter,
site alarm, aux rovr, and other options, | two auxiliary external arcuits.

« The cwid message, dtmf command codes, owner-specified default parame-
ters for cor wmmmmmwmmwmwmm
-Ewapaedarﬂm courtesy beep and tail timers, and courtesy beep type can

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

+ Many buiit-in diagnostic & testing functions using microprocessor.

- Color coded led's indicate status of all major functions.

- Welded partitions for exciter, pa, receiver, and controller. PEM nuts hold

- 31/2 inch aluminum rack panel, finished in eggshell white and black.
» Auxiliary recelver input for independent control or cross linking repeaters.

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

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

FM EXCITERS: kits

$99, wit $169. 2W contin-

ums d . TCXO & xtal
availahia

FCE?fpo
hf & mnands
- TAS1 for 2M, 150-174,

?

TD-2 TOUCH-TONE DECODER/CON-
TROLLER kit. Full 16 digits, with toll-call
restrictor, programmable. Can turn 5
functions on/off. Great for selective call-
ing, too! .. e . B79

AP-3 AUTE:PATEH k.:i Lls.a w:ﬂ'l abwa
for repeater autopatch. Reverse

& phone line remote control are .$79
AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for mn'q:lex

(0 only).

. \'HFILUHF AMPLIFIERS.
For fm, ssb, atv. Output :
from 10W to 100W. Several models, kits starting at $79.

FM RECEIVERS: kits $139, wt $189.
- R144/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FET front

end, D.ﬁuvsamiﬁviw crystal &
ceramic if fiters plus .
resonator front end for exceptional

MO-202 FSK DATA MODULATOR kit.
Run up to 1200 baud digital signals
through any fm tl"EﬂE'l'llﬁEi‘ with full
handshakes, Radio mrnputnu

selectivity. >100dB at +12kHz (best telemetry gear, etc. ......... . $39
available anywhere!) Flutter-proof DE- 202 FSK DEMDDULATGH kit. For
hysteresis squelch; afc tracks dirift. receive end of link. . viasssssmmasenins POD

9600 BAUD DIGITAL HF LIN‘KS an-
cost packet nv=1'.'1.|'.|rr.:|rl-unEq system,
consisting of new MO-96 Modem and
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.

~ R451 UHF FM RCVR, similar to
above

- R901 902-928MHz FM RCVR.
Triple-conversion, GaAs FET front end.
« R76 ECONOMY FM RCVR for 6M, 2M, 220MHz, w/o helical res. or
afc. Kits $129.

« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w/t $189,

Low noise
gthmdnm|1ﬂlm Choice

wmwmm

GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

oursss | (]

wiredtested

FEATURES:

. low mis%gdﬂ vhl 0. BdB %
. gain: 13- , depends on

. e dynamic range - resist overioad
- Stable: low-feedback d 53.“ EEI'IM
*Specily tuning range: 26-30, -
150-172, zrn%, 400-470, or BO0-560 Mz

i LNW=(*)
fb= s

475 £:5.  MINIATURE

‘H§% GaAs FET

Rl PREAMP

ONLY $24mh $39 wired/lested

- GaAs FET Preamp similar to LNG,
except designed for low cost & small
size. Only 5/8W x 1-5/8'L x 3/4"H.
Easily mounts in many rﬂmﬁﬁ X
*Specify wning range: 25

mm 120-150, 150-200, 200-270, of 400-500

LNS-(%)
IN-LINE PREAMP
ONLY $7 9. $99 viccrostes

- GaAs FET Preamp with features similar
to LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up
to 25W. Tower mounting brackets incl.

*Specily uming range: 120-175, 200-240, o
400-500 MHz.

HELICAL RESONATOR

PREAMPS
Preamps with 3 or 4 section helical
resonators reduce intermod & cross-
band interference in critical a ons.

HﬂDEL HHG—[‘}, $49 vhf,
tuning range: l-l..‘HEE, I'EE—‘.I'EE
TE‘.‘-.'—'.I' 74, 213-233, 420-450, 450-470.

RECEIVING
CONVERTERS

converiers to receive vhi and

kit with case & BNC jacks, kit with pcb
or w/t unit in a case.

avail: 136-138,
14148, 1At 14E.148: IR tome
case $39, kit wicase $59, wit in case

$89.

UHF input ranges avail: 432-434,
H&ﬂ?#ﬁﬁ-ﬁ?ﬁﬂhﬁsmﬂﬂ
kit w/case $69, wit in case $989.

TRANSMITTING
CONVERTERS

XV2 for vhf and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc, to 2M, 432,
435, and for atv. 1W output,

Kit only $79. PA's up to 45W available,
Request catalog for complete listings.

QOUHA 28TH YEAR!

For complte ino,cal o wrt for FREE 0page caalog. [ e s, inc.

Order by mail, fax, or phone (9-12, 1-5 eastern time)
Min. $3 S&H charge for first pound plus add'l weight & ins. 65 MOUL RD. -
Use VISA, Mastercard, check, or UPS C.0.D. ($3 fee). Phane ?16-392 9430 ~ FAX: ?15 392 9420

g TS HErT
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/3 Review

by Peter H. Putman KT2B

Number 10 on your Feedback card

SHF Systems Linear Transverters

for 1240 and 2304 MHz

Explore the microwave bands with these easy-to-build kits.

Down East Microwave
Box 2310, RA1

Troy ME 04987

(207) 948-3741

Price Class: $140-8310

o ne of the biggest obstacles to increasing
the amateur population on our mi-
crowave bands has been, and continues to
be, the lack of ready-made equipment at rea-
sonable prices. Several manufacturers have
offered a line of linear transmit and receive
converters (known as transverters) that are
ready to run out of the box, but at prices that
may discourage newcomers.

For those with the technical know-how, the
best method has been to “‘roll your own"
equipment, either completely from scratch or
from a kit. If you have access to microwave
test equipment, this process isn't all that diffi-
cult. For those who don’t, and who possess
only a basic knowledge of microwave opera-
tion, it can be an uphill battle all the way with
all of the precise assembly and alignment in-
volved!

Things have changed considerably with the
advent of microwave monolithic integrated cir-
cuits (MMICs) over the past few years. These
devices offer broadbanded, no-tune perform-
ance with reasonable gain and noise figures at
affordable prices. MMICs can be used both as
low-power RF gain stages and as RF amplifi-
ers on receive, and they are reasonably stable
in operation.

SHF Systems has introduced a line of linear
transverters which make extensive use of

these devices, along with etched microstrip
circuitry. As a result, even the basic kit builder
can be up and running on several microwave
bands with a minimum of test equipment and
time. [Ed. Note: Down East Microwave is the
sole distributor of the SHF Systems kits.]

The SHF Transverters

Currently, SHF Systems offers transverters
for 902 MHz, 1296 MHz, 2304 MHz, and
3456 MHz. In each case, the complete trans-
verter consists of a local oscillator (LO),
transmit upconverter, and receive down-
converter. All three are located on one PC
board on the 902 MHz version. The other three
use a separate LO board. Our review versions
(SHF-1240 and SHF-2304) are very similar
in operation and appearance, although the
SHF-2304 transverter board is smaller in
size. Both use the same LO circuit, with differ-
ent crystal frequencies, and both systems use
an intermediate frequency (IF) of 144 MHz,
making them a natural for use with 2 meter
multimode equipment, and even 2 meter FM
transceivers.

The key to a stable microwave signal is a
stable local oscillator. The SHF-LO employs a
2-stage circuit of BFX89 devices, functioning
as a crystal oscillator and buffer amplifier. A
series of MMICs and one HP2835 diode multi-

Photo A. The SHF-1240 transverter board (1296 MHz).
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ply the signal into the 540-580 MHz range.
Two 3-stage bandpass filters and one low-
pass filter ensure a clean signal at the output.
An option allows the user 4 dBm more gain
(required for the 2304 input).

For 1296 operation, the LO signal is dou-
bled by another HP2835 diode into two more
MMICs and associated filters, resulting in an
LO injection frequency of 1152 MHz. Both 144
MHz IF ports are coupled to a pair of Wilken-
son splitters in a “‘rat race’’ mixer scheme. At
2304 MHz, operation is similar except that the
4th harmonic of the LO is selected (2160 MHz)
and filtered before injection into the Wilken-
son splitter.

Actual TX and RX mixing is performed by a
pair of HP2835 diodes on the SHF 1240, while
a tiny diode pack of HP-HSMS2822 diodes do
the trick at 2304. In either case, there are no
tuning adjustments to be made, only some
careful soldering when installing these
diodes. These mixers are quite sensitive, as
only 1 mW of energy at 144 MHz is required for
drive.

Both boards are completely symmetrical.
This means that either side of the board can
be used as a receive or transmit converter, or
that both sides could be used for the same
purpose. As in the LO, no tuning adjustments
are necessary. Depending on the model, dif-
ferent MMICs are used as TX and RX gain
stages with 3-pole bandpass filters between
the cascaded gain stages.

Although the noise figure performance of
the MMICs used is quite good, a GaAsFET
preamplifier on the RX side will yield notice-
able improvement. Typical power output on
both boards is in the range of 10 mW, but
higher outputs can be obtained with more
drive and LO injection. The RX conversion
gain is typically 20-25 dB, more than enough
to drive the front end of a 2 meter multimode
transceiver.

Construction

The manual for the SHF LO states that itcan
be built in under two hours. | took just about
two hours to be extra careful, since the case
lead identification on the various MMICs can
be confusing. For the record, large case
MMICS (such as MSA-0404 types) have a dot
on the outpuT lead, and smaller MMICs (such
as the MSA-0685) have it on the inepuT lead.
Most cases of trouble with these kits are a
result of incorrect lead positioning.

You won't need much test equipment to
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VIDEO I.D. BOARD |

*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- limer
(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics

TAKE A GOOD LOOK AT OUR
G00D-LOOKING POWER SUPPLY

ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840
(419) 422-8206 A

ELKTRONICS |
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appeararnce.

Tripp Lite’s New PR Series Power Supplies Complement Your Equipment

With Tripp Lite’s new PR Series DC Power Supplies, you get affordable good
looks that harmonize with your equipment for an integrated, professional

| Tripp Lite also makes a complete line of Power Protection Products for
your microprocessor-based radios and computers, including ISOBAR
Surge Suppressors, Line Conditioners
and Battery Backup Systems.

500 N, Orleans
Chicago, llinols 60610-4188

“THE POWER PEOPLE

HH'ELE 8 ON READER SERVICE CARD
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l3U LLETIN

Your HaMm DoLLAR GOES
FURTHER AT...

CALL OR WRITE FOR SPECIAL QUOTE

Vhen it comes (O

FAST DELIVERY HONEST DEALING and
CALL US PROMPT/DEPENDABLE S E-R-V.I-C-£E back-ug
NOWI We don't 1us! agvertise it — WE GIVE 1T
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In 1937, Stan Burghardt (WQIT), because of his intense interest in
amateur radio, began selling and servicing amateur radio equipment
in conjunction with his radio parts business. We stand proud of this
long-lasting tradition of Honest Dealing, Quality Products and
Dependable ''S-E-R-V-I-C-E"’"!

Above all, we fully intend to carry on this proud tradition with even
more new product lines plus the same ''fair’’ treatment you've come
to rely on. Our reconditioned equipment is of the finest guality with 30,
60 and even 90-day parts and labor warranties on selected pieces.
And always remember:

— WE SERVICE WHAT WE SELL —

AEA B&W Daiwa Palomar
Alinco Belden Hustler Radio Callbook
Ameritron Bencher Kantronics Ritron
Amphenol Bird Kenwood Rohn
Ampire Butternut Larsen Telex/Hygain
Antenna Centurion MFJ Ten-Tec
Specialists CES Mirage/KLM Unadilla/Reyco
Astron Cushcraft Mosley Yaesu

Write today for our latest Bulletin/Used Equipment List.

SELECTION

SERVICE
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SATISFACTION!

|
STORE HOURS:

-5 PN (CET)
MONDAY thes FEIDAY
OFiM SATURDAYS
frem §-1 PN (5T}
CLOSED
TUNDATE  WOLIDATS

-
MAIL AMD

TELEPHOME
ORDERS

“WELCOMED'
. . Thay re ou
businasa !

il —

ij| —I

' =

182 N. Maple
P.O. Box 73
Watertown, SD 57201

N2/329-1777
FAX 312/644-6505

AMATEUR CENTER |
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“*AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER"

SELL-TRADE

New & Reconditioned
HaMm EQUIPMENT

Call or Write Us Todav For a Quote!
You'll Find Us to be Courteous, Knowledgeable
and Honest

PHONE (605) 886-7314

FAX (

5) 886-3444

Get the most of HF Mobiling

Yaesu FT-747GX

SPECIAL OFFER!

CALL TODAY
FOR SPECIAL QUOTE




check the LO. A simple VOM will do,
as you peak the crystal trimmer for
current. This will typically be in the
range of 200 mA, and a distinct
peak will be observed. A 600 MHz or
higher frequency counter is handy
to verify the actual output frequency
while you make this adjustment. An
RF millivoltmeter can be used to
measure actual LO levels, or a
diode probe and FETVOM will suf-
fice for relative output.

The transverter boards present
varying levels of difficulty. The SHF
1240 version is assembled on G10
epoxy board and can be done in
about one hour. The SHF 2304 uses

Rogers Duroid material, and all of
the grounding holes for each MMIC
must be soldered from the top to the
bottom ground plane, using copper
foil supplied in the kit. This adds
about 30 minutes to an hour to the
job.

MMIC installation is simple. | sug-
gest cutting the leads prior to sol-
dering, and watch those case dots!
Once the MMICs are soldered in,
they are very difficult to remove
without destroying them. Fortunate-
ly, they are also relatively inexpen-
sive ($2-$6, depending on the mod-
el), so you won't break the bank if
you goof up.

Testing the transverier boards
may require nothing more than a
sensitive frequency counter on
transmit, and another 2304 MHz
signal source on receive. Since
there's no tuning to be done, the units will
either work fine or they won't work at all when
powered up! The input power level of 1 mW
may be problematic, so the distributor (Down
East Microwave) offers a PIN-diode IF switch
and attenuator kit as an accessory. This kit
can handle up to 3 watts of 144 MHz energy,
depending on the resistors installed.

Performance

Both transveriers have worked very well
here and in portable operations. | soldered
the LO to the back of the SHF 1240 board
and installed the combination in a Ra-
dio Shack metal housing (CAT# 270-272),
using BNC connectors for 1296 RX and TX
connections as well as 144 MHz In/Out. This
chassis also accommodates the PIN diode
board. The addition of a Down East 1296
preamplifier and RF power module completes
the station, giving me 6 watts output in a small
package.

The 2304 MHz station was installed in an
enclosure sold by Down East Microwave.
Again, the LO was soldered to the back of the
transverter board. Since this combination is
much smaller, | was able to fit it and the PIN
diode board into this enclosure. SMA connec-
tors were used at the 2304 RX and TX connec-
tions, with a BNC at 144 MHz. Down East sells
an inexpensive 2304 GaAsFET preamplifier
kit using an Avantek ATF10135 device which
was also added. A pair of Frontier Microwave
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Photo C. SHF 2401K receive converter (for mode S receive).

Photo D. The SHF 1240 complete transverter.

gain stages brought the output up to 2 watts.
I've used the 1296 station twice from moun-
taintops and it has been extremely reli-
able over a range of battery voltages, work-
ing down into the 11.5 volt level without diffi-
culty. Although the PIN diode board offers a
MMIC IF post-amplifier stage as an option, |
found it to be unnecessary when used with a
Yaesu FT-290Rll transceiver. Due to toler-
ances in the LO crystal used, however, my

actual 1296 frequency was off by
about —8 kHz from what was dis-
played.

On 2304, the displayed frequen-
cy was much closer, reading low by
5 kHz. Since the 2 watt gain block
needs 24 VDC, | use a dual power
supply system in the base station. A
surplus Microwave Associates 24
VDC SMA relay is also powered by
this system. When portable, | use
only the first gain stage which
needs 12 VDC and develops about
300 mW output, more than enough
power when mountaintopping with
a 45 element loop yagi.

Other Observations

| can honestly say that these are
the easiest microwave kits |'ve ever
assembled. They both worked right
off the bat, although the 2304 MHz
unit exhibited some instability in the
MSAQ0885 TX output stage. This is
due to a downgrading by Avantek of
this device from "‘unconditionally
stable” to “conditionally stable™ at
this frequency. Repositioning a re-
sistor lead to function as a choke
cured the problem.

As with any microwave equip-
ment, you'll be working with some
very small components, especially
the chip capacitors and diode
packs. | suggest using a well-lit
work area and placing sheets of
white typewriter paper under the
components to locate them quickly.
Doubling over a strip of masking
tape on paper and sticking the parts to it until
needed works very well.

The documentation for these kits is con-
stantly being upgraded. For 1296, it rates a
B+, and is suitable for the builder with basic
kit-building experience. Having a knowledge-
able ham friend is a plus. For 2304, | give the
documentation a C— as it had several errors
on a hand-drawn pictorial diagram and
showed two resistors connected to the wrong
leads on MMICs. Unlike the 1296 kit, no sche-
matics are shown.

Bill Olson of Down East Microwave has
made every effort to ensure that buyers of
these kits get the correct information when
questions do arise—even to the extent of ship-
ping some extra parts gratis, so “factory sup-
port” rates an A+. Thanks, Bill!

To summarize, both kits represent a low-
cost, low-risk way to become active on mi-
crowave frequencies. And you'll have the
added benefit of learning a few things about
microstrip and surface-mount construction
techniques along the way.

The SHF-1240 complete kit, including TX/
RX converter and LO board, is priced at $139;
the assembled board is $179; the transverter
in an enclosure with a PIN diode [F switch is
$225. The SHF-2304 complete kit, including
TX/BX converter and LO board, is $195; the
assembled board $235; complete transverter
in an enclosure with a PIN diode IF switch is
$310. B8



Eureka!

We just struck gold with a miniature, high qual-
ity and very reliable DT MF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x 4 inches
and it comes with our etched in stone, legendary,
one year warranty.

Instead of sifting through the field...search-
ing, use our super quick one day delivery and
cash in on a rare find.

COMMUNICATIONS
=8 SPECIALISTS

426 W. Taft Ave.. Oranege. CA 92665-4296
Local (714)998-3021 = FAX (714) 974-3420

Entire U.S.A. 1-800-854-0547

CIRCLE 10 ON READER SERVICE CARD
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HOW TO ENTER Ay |

Visit yvour local participating amateur radio dealer and fill out 1
an Official Entry Survey. Only one entry per month per person. '
Duplicate entries will be disqualified.

Once every month, we will pick 5 names from every partici-
pating retail outlet. * One of these lucky hams will receive that
month’s prize package, but all of them will be entered in the
Grand Prize Drawing, to be held in April 1991,

Visit you local retailer every month to check if your name is
on the Ham It Up! Tote Board, which lists all the Grand Prize
entrants from that store. While you're there, fill out the next
month’s Official Entry Survey. Remember, you can enter once
every month. You get six chances to win a fabulous prize
package and six chances to be included in the Grand Prize
Drawing!

After we've given away all of the monthly prize packages,
we'll take the Grand Prize Drawing entries (30 from each par-
ticipating retailer) and give away over $30,000 worth of great
ham gear.

*If you are unable to enter at a local retailer, you may obtain an Official Entry Survey by
sending an SASE. w0 Ham It Up! Swecpstakes, 73 Amatcur Radio Today, Forest Road,
Hancock, NH 03449. Return the entry survey to the same address, and you will be entered
through Uncle Wayne's Bookshelf

This Month’s Prize Package
is worth over $1,000.00!

If you’re this month’s winner, you'll receive an ME]J Prize Package,
including:

MFJ-422B Keyer/Paddle Combination
MFI-816 HF SWR/Wattmeter
MF]J-108B Dual clock
MFIJ-30 Golden Classics of Yesterday by David Ingram K4TW)J
MFJ-32 Packet Radio is Made Easy by Buck Rogers K4ABT
MFIJ-35 The Wonderful World of Ham Radio
by Richard Skilnik KB4LCS
MFJ-1281 Easy DX Software (IBM compatable)
MFJ-1286 Gray Line DX Advantage software (IBM compatable)

Plus, the AEA Isoloop HF Antenna

You'll also receive these great prizes. . .
A custom QSL order from Chester QSL Cards (a $250 value)

Antenna Specialists glass mounted 2 meter antenna
GGTE Morse Tutor software

- KENWOOD 4
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Number 11 on your Feedback card

Hams witH cLASsS

Carole Perry WB2ZMGP
Media Mentors, Inc.

P.O. Box 131646

Staten Island NY 10313-0006

Lights, Camera, ATV

One of the fun things about being an
instructor of an amateur radio class is
that you can never run out of exciting
and informative demonstrations to
bring into the classroom. The ‘'spar-
kle" component (see the October 1990
“'Hams with Class’') of your program is
what will have your studenls remem-
bering the course years after they've
completed it.

Since many youngsters loday are
overstimulated and underworked,
they've got to be approached with
something of obvious benefit to them
right off the bat. Hemember always
that the way the instructor presents the
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posed 1o amateur radio in a fun way.

When the big day came, we weren’t
disappointed. John WA2QYX, Mike
KB2EQQ, Danny N2EHN, Lee
WA2JWR, and 12-year-old Walter
KB2I0Z provided us with an outstand-
ing experience. John, Mike, and Danny
interacted with the children in a thor-
oughly professional and well-coordi-
nated manner. Their own obvious en-
joyment and expertise with this media
came through loud and clear. Even
passersby on the street were im-
pressed with the way the event was
being handled. Lee and Walter worked
behind the scenes to make sure every-
thing went smoothly.

The children not only learned about
how enjoyable ATV can be, but also
about how terrific it is that hams can
rely on each other for help, resources,
and fun

- B
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Photo A. John, Dan, and Mike setting up the van with ATV equipment for the demo

atl.8. #72 in Staten Island, New York.

topic is of critical importance. Children
are the best at reacting to a leacher's
sense of excitement. I you are gen-
uinely enthusiastic about your presen-
tation, you'll have them at compiete
attention, anticipating something spe-
cial. Don't disappoint them. Hit them
nght up front with what's in it for them.
Hecently, | set the stage for ademon-
stration of amateur TV at my school.
The children in my 6th, 7th, and 8th
grade ham radio classes have often
heard members of the Bayonne Emer-
gency Management Amateur Radio
Club on the air discussing ATV. They
were looking forward to the morning
when my fellow club members would
be arriving to set up an ATV demon-
stration in our school auditorium.

Plenty of Participation

Filled with anticipation, my students
quickly spread the word to their other
schoolmales and teachers. Before |
knew il, | had several requests from
other staff members to bring their
classes to the auditorium 1o see the
demonstration. Of course, | arranged
for the additional seating and enjoyed
the idea of non-ham students being ex-

John and Mike KB2GVJ, his son,
submitted the following write-up to me.
Mike 1s 14 years-old, and he has been a
ham for two years. He loves going
along with his dad and the others
whenever he can to help demonstrate
ATV,

John Anzivino WA2QYX's Report

A television appearance can bring
out the "ham" in all of us. Imagine
what fun it was to let a group of 6th, 7th,
and 8th grade students get into the ac-
tion. On October 15 several members
of the Bayonne Emergency Manage-
ment Amateur Radio Club, BEMARC,
demonstraled the ATV mode of ama-
leur radio to the students of Staten Is-
land Intermediate School #72. Six club
members participated in the live TV
demo, complete with a fully equipped
mobile van and a small downconverter
connected lo a large-screen TV sel in
the school auditorium

Preparation began earily in the morn-
ing, when John WAZQYX, Mike
KB2EQQ, and Danny N2EHN met for
coffee near the school. The other two
club participants, Lee WA2JWR and
his 12-year-old son, Walter KB2IOZ,
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Photo B. Mike KB2EQQ stands at the back of the class to walch the ATV demon-

stration from the viewpoint of the kids.

met them at the school at 8 a.m. The
camera equipment, a basic cam-
corder, was set on a tripod in front of
the school. The anfenna was a simple
440 MHz vertical. The output of the
camcorder was fed into a small 10-wall
ATV transmitter, and we were ready o
go! A mobile 440 MHz vertical antenna
was connected lo the downconverter
inside the school auditorium, and the
output was displayed on the school’s
large-screen TV sel.

As the studenis waiched live TV pic-
tures fransmiftted via amateur radio,
the club members explained how easy
it is to have fun with your own TV sta-
tion. Imagine sharing live television
pictures all summer long with your
friends all over town, doing homework
together on two-way lelevision; sharing
videolapes of your vacation;, showing
each other your gifts during the holiday
vacation, or putting your parents,
brothers, sisters, and the family pet on
yourown TV show!

During the demonstration, several
people walking by on the street were
put on television. Most stopped to say
hello to the students, and all were im-
pressed with the idea of personal lele-
vision. The nex! step was lo pul some
teachers on the screen. We asked one
teacher, who leaches a drama class, 10

come oulside and become a star on
amateur television. She saw an imme-
diate advantage in ATV for her stu-
dents. Perhaps we have another
prospective ham at I.S. #72.

Finally, we look several studenls
outside and made them ATV stars. The
crealivity of the students came out in
full force. A group of three students
said hello to their classmaltes and told
us what they would do with their own
amateur TV station. Among the second
group of student ATV stars was a bud-
ding comic who made the auditorium
laugh with his antics and funny faces.
When the bell rang, signaling the end
of the class period, many studenls
were disappoinied, they wanted more
ATV action. After the demonstration,
many students asked for information
on how to get their own amateur radio
license. Their teachers explained the
school program, and the members of
BEMARC promised to return for anoth-
er television event,

When the BEMARC mobile TV crew
arrives at a club meeting site, we usual-
ly park the van in a nearby parking lot
or other interesting location. If possi-
ble, we park on a busy local street and
capture people shopping and the color-
ful scenes in the small store windows.
Mike KB2EQQ sels up inside the club.
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Photo C. One of the children couldn't resist the opportunity to “hamitup” on TV.



He shows all the equipment used for
ATV, and removes the covers on the
units o explain the function of each
board.

We use HTs on simplex for audio
between the mobile van and the club
meeting room. This way, any club
member who has a question for the
oulside crew can see the mobile mem-
ber answering over the TV. Full duplex
IS possibie in that manner.

The demonstration starts with the
video tape transmitted from the cam-
corder in the mobile van. Next we
switch to live action and show all the
outdoor scenes in the area. Belore we
complete our demonsitration, we usual-
ly ask some of the club members lo
come outside and we transmil their
picture back to the club.

Since December 1989, our club has
completed 14 demonstrations. We've
received many comments aboutl our
ATV activity, and several more hams
have purchased ATV equipment in our
area.

If your club is located in the New
York City/Northern New Jersey area,
and you would like the BEMARC ATV
road show, contact our club president,
Mike KB2EQQ.

A Coming Attraction
Any instructor who is searching for

an innovative and exciting demonstra-
tion for the classroom should consider
an ATV event. Most schools and clubs
today have access 1o standard video
equipment. A basic ATV station con-
sists simply of an ATV transceiver, an
antenna, a TV camcorder, a monitor,
and a VCR. If you don't have the equip-
ment yourself right now, you can make
your desire for a presentation be
known to your local radio clubs. Some
ham will know of another ham who is
involved in ATV. You'll probably be de-
lighted with the response you get. |
know you'll be delighted with the reac-
tion you'll get from your audience of
students. Amateur TV is a fun way to
motivate prospective hams and to cap-
ture people’s attention.

As a result of the wonderful presen-
tation at our school, five more students
had their programs changed so that
they could be in the ham radio class. |
certainly became convinced of the val-
ue of adding ATV to my curriculum
Only a few weeks after the initial ATV
demo, our school is well on its way (o
having its own TV station. Thanks to
the generosity of AEA and Mike Lamb,
and the help of local hams, we expect
to be on the air, seen as well as heard,
very soon.

Give it a try and let me know whal

results you get. |iEl

AMATEUR TELEVISION

SMILE! YOU'RE ON TV

Only
$329

Designed and
built in the USA

Value + Quality
from over 25years

in ATV..WB0RG

With our all in one box TC70-1 70cm ATV Trans-
ceiver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-

posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

TC70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
only to licensed amateurs, for legal purposes, verified inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(818) 447-4565 m-f 8Bam-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS

2522 Paxson Ln Arcadia CA 91006

Tom (WBORG)
Maryvann (WBGYSS

BATTERIES

“R"US...

‘You've bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US, T 1A R

NEW ICOM
CONVERTIBLE BATTERY

B Cells—Alkaline
or NICAD Holder
Complete with (8)
Alkaline Batteries

$26.00

10% OFF

ALL
KENWOOD

Replacement

ICOM

ICOM CHARGERS AVAILABLE

e

$64.95

Battery Packs

CM2,PB2 7.2v @ 500 MAH |BP-7 Call Now! CUSTOM MADE BATTERY
y Bv @ $61.95 FEBRUARY ONLY Made to your Specifications.
SUPER 13.2v @ 600MAH INTRODUCTORY OFFER!
7S 13.2v@ 1200MAH  $63.95 |gp 4 i Look for March’s i sl R R
85 9.6v@1200MAH $59.95 [ g4, @ sooMAH _ PB-26—$20.00 |
(base charge only=1" longer) $61.95 SHE{HEI of the Month ICOM INSERTS
8.4v @ 1000MAH BP-5—$23.00 BP-3—$17.45,

BP-7. BP-B

Prices subject to change without nofice.

] == C ! SOURCE FOR ALL YOUR COMMUNICATION SRR
NasierCard aid Viee " BATTERY REPLACEMENT NEEDS.
cards accepted. NYS | . _ THE U.S.A.
P W& W ASSOCIATES S e
| L";n‘i;‘:f::ge and 29-11 Parsons Boulevard, Flushing, N.Y. 11354 Pnfceusr

WﬂH‘LD WIDE DIBTHTBUTDHSHIPS Mi'AILABLE PLEABE INﬂUlFIE
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Antenna for X-Band

Pour an

Number 12 on your Feedback card

20-20 vision for your microwave system!

ver heard of anyone pouring an anten-
na? This idea isn’t as silly as it sounds,
and it’s quite easy.

What I am referring to is casting lenses—
microwave lenses. It turns out that optical
lenses above 3 GHz actually help correct
aberrations in the wavefront coming out of a
horn antenna, thereby reducing sidelobes. A
lens collects and collimates the energy com-
ing out of the horn which results in an in-
crease in gain.

Some time ago, Bill Hoisington K1CLL
described a simple X-band (10 GHz) crystal
setusing a | N23 detector and a hemisphere of
wax as the antenna. (See ‘‘The World of
X-Band" by Bill Hoisington KICLL, 73,
March 1975.) He cast ordinary kitchen
paraffin to make several short focal length
lenses about 0.64cm and 12.7cm in diameter.
Paraffin 1s not optically transparent, but mi-
crowaves do not know that. The wax is very
clear to microwave energy. Also, the lens
surface does not have to be optically smooth.
As long as the imperfections are less than an
eighth wavelength (0.142 inches), there
should not be any noticeable effects. Lenses
are much more tolerant of surface errors than
are reflector or *'dish’’ antennas. A surface
error on a reflector is doubled upon reflec-
tion. For example, a tenth-wave bump or dent
produces a fifth-wave distortion in the wave-
front. A microwave lens with an index of
refraction of 1.5 and having a tenth-wave
bump or dent produces a wavefront distortion
of one-tenth times 1.5 minus 1, or one twenti-
eth wave. In other words, the distortion is less
than the physical defect.

Designing and Building the Lens

I can’t go into detailed lens design, but I
can relate some personal experience in cast-
ing lenses. After all, most of us started in
microwaves by using dish or horn antennas
we found through surplus sales or ham-
fests. Then, as special needs arose, we de-
signed and constructed custom antennas. The
majority of dish and horn antennas used by
amateurs fall into the found or purchased
category. Few of us actually build them. 1
have built a couple of special purpose dishes,
but will opt for an already-built one any
chance I get—I'm basically lazy. (See ““The
Amazing Cylindrabola®" by John M. Franke
WA4WDL, 73, September 1983.)

Several years ago I came across a large
glass lens at an antique flea market. I"ve been
keeping it for use as an optical receiver anten-
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by John M. Franke WA4WDL

PLASTER

Figure 2. Casting the replica lens.

METAL SLEEVE

FELT TiP PEN
CAST EPOXY RESIN LENS

Figure 3. Marking the cast lens for edging.
Note that the marking sleeve or cylinder must
be perpendicular to this rear surface of the
lens.

I/ in, ACRYLIC
PLATE

===

e CAST LENS

MOUNTING HOLES
i4)

B -
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S

Figure 4. Cast lens epoxied to acrylic support
plate.

na. Itis 6 inches in diameter, about 1% inches
thick. and quite heavy. It has a focal length of
about 6 inches. The lens is flat on one surface
and convex on the other, so it is known as a
“*planoconvex.’” Such a large fat lens is poor
for optical imaging, but it's a great light col-
lector. However, | needed two antennas. So,
I decided to try to cast epoxy resin replicas of
the glass lens.

In my junk box I found a couple of brass
rings 6 inches in diameter and 2 inches tall. If
I had not had the rings, I could have made
suitable rings or sleeves by forming strips of
aluminum flashing into a band and taping it to
hold its shape. I placed the glass lens on the
first ring, curved surface down, then taped
the glass to the metal edge with plastic electri-
cal tape, forming a watertight seal. (See Fig-
ure 1.)

Next, I mixed plaster, poured it into the
mold, and let it harden for several hours. (See
Figure 2.) Once the plaster had hardened, I
removed the tape, separated the glass lens
from the first ring, and taped it to the second
ring. Then I poured the second mold and let it
harden. (I let both plaster castings dry thor-
oughly for two days before doing any more
work.)

In Photo A you can see several screws
protruding through the sides of the brass
rings into the plaster. The screws are there to
plug existing threaded holes in the rings.
They have no other real function, but they
may be helpful in holding the ring and plaster
mold together.

Once the plaster had dried, it was time to
cast the lenses. One mold would have been
sufficient, but I wanted to mix the epoxy resin
only once. So, I made two molds to have
added assurance against having to throw out
the mixed resin if I dropped or chipped a mold
after the resin was mixed. I placed the molds
on a level surface with their smooth cast sur-
faces up. (If the molds are not level, the rear
surfaces of the lenses will be wedged.) A strip
of plastic electrical tape was used to form a
straight wall lip at the top of each mold. I
mixed the hobby casting resin using the least
amount of catalyst recommended. This
lengthens the curing time, but reduces the
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Figure 5. Completed antenna mounted in a
6-inch cube utility box.
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1691 MHz Weather Satellite System

Spectrum International, Inc. is pleased to announce their
appointment as North American and International distributor of
Time-Step Electronic’s Weather Satellite Receiving System.

This high quality, low cost system consists of:

1691 MHz GaAs FET Pre-ampl. model TS-1691-P.Amp $175
1691 MHz Receiver model TS-1691-Recvr $450
Decoder Board & Software model TS-VGA-SAT3 $ 300

Also available to complete the system are:

Low Loss (microwave) Coaxial Cable (65ft)

with connectors. model 1691-coax ass'y $ 45
1691 MHz Loop-Yagi Antenna model 1691-LY(N) $ 92
1691 MHz Loop-Yagi Extension model 1691-LY-XTN $ 75
PC-SAT System (all the above items) $1100
Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from PC-SAT system. $ 5
Shipping: FOB Concord, Mass. 2
Prices subject to change without notice. e “}f.”_‘\J
MasterCard |

SPECTRUM INTERNATIONAL, INC.

Post Office Box 1084-S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145

CIRCLE 183 ON READER SERVICE CARD

GO WITH THE WORLD LEADER!

A Complete Digital The WB20PA LogMaster
Reception SYSth HF Logging System

PC SWL contains the hardware, software, in- e e
structions and frequency lists needed to allow o e A

you to receive a vast variety of digital broad-
casts transmitted over shortwave radio with
any IBM PC or Compatible computer. The
product conasists of:

Demodulator
Digital Signal Processing Software Now K1EA Compatible!
80 Page Tutorial Reference Manual sUnparallelled Log Statistics.
World Press Frequency List s Auto QS0 Alert Indicator
Tutorial Audio Cassette with Samples * Auto Beam Headings
_ I *Auto Country, Prefix, and Zone Selections.
PC SWL automatically decodes Morse code, *Print Log Sheets, QSL Cards, and QSL Labels.
Radio Teletype, FEC (forward Error Correcting *Dual Clock Calendar.
Code), SELCAL (Selective calling transmis- eUser Configurable.
sions), and NAVTEX. eSearch and Sort on Call Sign, Date Prefix,
Country, State, CQ Zone, ITU Zone, or User
ADVANCED FEATURES: Defined Fields.
Tuning Oscilloscope *[BM Compatible.
Digital Waveform Presentation ol | *AND MUCH, MUCH MORE!!!
Auto Calibration and Code Recognition Just $59.95 (Plus $2.00 P & H) Complete.
Continously Tunable Filter Frequencies (Nee Tersew Residents Please Include Sales Tax)
Variable Shift
Adjustable CW Filter Sensitivity 30 Day Money Back Guarantee call _
Farnsworth Code Compatibility : - P 4 Iz
Unattended Capture and Printing SHfiE(fa]lDET[? E;Sﬁ:'“;‘s‘“" “;;'t”‘ o Dealer Or ﬂﬂ__ “ alog
. e e ek 1[800] 962-2611
Software Systems Consulting Sensible Solutions ...,.-E. ' H(g Chramcnies
150 Avendia Cabrillo "C" P.O. Box 474 1275 North Grove Street
San Clemente, CA 92672 M'ddl‘““;';- :‘::5:;:*? 7. A CA 92806
(201) 495- naheim, .
{?1 4) 498-5784 “Professtonal Software For The Radio Amateur" (?H) 630—4541”“ (TM} 630'?024
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chances of uneven curing and
cracking due to rapid heat build-
up. Next, I poured the resin and
allowed it to cure overnight. The
curing site should be outside to
eliminate any problems with the
smelly fumes.

The next day, | separated the cast
lenses from their molds. The molds
survived and could be used again.
The edges of the lenses were rough
and chipped, so I decided to trim or
““edge’” the lenses. [ used a cylin-
der with an outside diameter of 5
inches—the hood from an old oscil-
loscope—to mark the lenses. (See
Figure 3.) The actual edging was
done with a disk sander and only
took a couple of minutes for each
lens. After the edging, the next task
was to mount the lenses. Normally,
lenses are mounted in a finely-ma-
chined barrel with a threaded re-
taining ring. I can operate a lathe
and chase threads, but let’s be rea-
sonable! Instead, 1 epoxied a 5'%-
inch-square piece of “-inch
acrylic to the flat surface of ecach of
the epoxy lenses. (See Figure 4.)
Then I dnilled four mounting holes
in each acrylic square.

Light sanding of each lens, fol-
lowed by a couple of coats of clear
acrylic spray, finished the lenses.
The sanding is for two reasons.
First, although the lenses are of
poor optical guality, they can still
produce a very hot spot when
aimed at the sun, unless their sur-
faces receive a ground scattering
finish. Second, they look better
with an even, frosted appearance.

Testing the Lens

One nice thing about small aper-
ture microwave antennas is that
you can set up a test range in a short
distance. For example, with a
small horn source antenna and the
cast lenses, a distance of 20 feet is
more than adequate. For a source. |
used a surplus 2K25 klystron that
had its cavity stretched to operate
on 10.4 GHz. (See **A Complete
X-Band Transmitter’” by Stirling
M. Olberg WISNN, 73, August
1978.) People may shun vacuum
tubes, but I can only respect a tube
that, like me, is over 40 years old and still
working. Besides, have you priced a Gunn
diode lately? I would very much like to hear
from anyone with a supply of Solfan Gunn
diode units. Anyway, the 2K25 puts out
about 25mW when used with an old surplus
klystron power supply that I got at a ham-
fest many years ago. The receiving portion
of my antenna range is a 0-40 dB attenua-
tor and a tunable detector mount. For meter-
ing, I now use a circuit published by Chuck
Houghton WB6IGP. (See ‘*Microwave Test
Equipment for 10 GHz"' by Chuck L.
Houghton WB6IGP, 73, October 1988) I did
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Photo A. Original glass lens and plaster mold.

Photo C. Mounted lens, mounted horn and complete antenna.

have to reverse the polanty of the detector
diode to get it to work, probably due to a
misprint. His circuit is very compact and
very sensitive. You cannot go wrong reading
his many articles, and he now has a superb
column, “*Above and Beyond,"’" in 73 every
month,

I placed a standard gain horn on both the
transmitter source and the receiving setup,
and tuned the detector mount for maximum
response. Then | set the S-meter to midscale
by adjusting the variable attenuator. The at-
tenuator setting at this point became my refer-
ence reading. Substituting other antennas on

the receiver setup, the attenuator is
changed to maintain a midscale me-
ter deflection. The reference read-
ing is subtracted from the new set-
ting. The result is added to the gain
of the reference antenna to yield the
gain of the new antenna.

Sound more complicated than it
actually i1s? Say you have a refer-
ence antenna of 16 dB gain and
with it you get a reference attenua-
tor setting (reference reading for
midscale meter deflection) of 8.5
dB. Putting your test antenna on the
receiving setup, you get a midscale
meter deflection with the attenua-
tor changed to a setting of 12 dB.
Then, subtracting the reference
reading (12 — 8.5 = 3.5 dB), you
find that the test antenna has a gain
3.5 dB greater than the reference.
You have to attenuate the signal
from the test antenna to make it
equal to the reference signal. The
gain of the test antenna is the differ-
ence added to the gain of the refer-
ence antenna (16 + 3.5 = 19.5
dB). If the midscale deflection had
required an attenuator setting of 4
dB for the test antenna, then sub-
tracting the reference reading (4-
8.5 = 4.5 dB) tells you that the test
antenna has a gain of 4.5 dB less
than the reference, or a net gain of
16 —4.5=11.5dB.

You do not need to know the
absolute gain of an antenna to use
this technique. As long as you use
the same antenna as a reference,
you can measure the relative gain
of your other antennas to it. After
all, we are more interested in re-
ducing losses or improving gains
than we are in knowing what the
absolute levels are.

Back to the lenses. The lenses,
having a focal ratio (or F#) of about
1, should be fed with some sort of
small horn antenna. I used the only
one I had at the time—a Microwave
Associates metalized plastic 17 dB
gain horn. The addition of the
epoxy lens increased the gain by
4.5 dB, or a factor of 2.8. With a
unit at each end of a path, the net
system gain is 9 dB, allowing the
usable separation to be increased
by 2.8 for equal signal strength. I
was able to mount the lenses on one face of a
6-inch cube steel utility box and mount the
horn with a spacer on the opposite face of the
box. The result is a compact, easy-to-handle
unit that can be readily mounted on a tripod
for field work, or on a tower for point-to-
point applications. (See Figure 5.)

I am now looking for a larger lens to cast,
or perhaps [ can find a large bowl to serve as a
mold. &

Contact John M. Franke WA4WDL at 23
Parkwood Drive, Apt. 201, Yorktown VA
23693.



EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand heid
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $250 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER

PUBLISHING
“Whitehall™
Route 3, Box 56
Mineral, Virginia 23117

703-894-5777

800-282-5628
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WHEN DOES ONE EQUAL TWO?

WHEN IT’S A TAD M8 FM TRANSCEIVER
COMMERCIAL & AMATEUR BANDS IN ONE UNIT

+ Ideal for MARS, Vol. Fire,
EMT, B'cast HPU, Police, etc

* Fully Field Programmable

- 89 Channgls

* True 40 Watt Power

* Extremely Rugged

«Shipped Complele wiMike, Mobile Slide Mount & Power Cable

« Multi Function LCD display

* Frequency Hange 138-174 or
430-480 mHz

 FCC & DOC type accept

* Low Cost DTMF mike avail

« Dvernight Shipping Available

sHase Station P S, Mohile Antennas elc. i stock
Dealer Inquiries Invited

m D AXM Incorporated
: 11791 Loara St.
CGarden Grove, CA 92640-2321
Write or Call 714-638-8807 for immediate inlormation

CIRCLE 243 ON READER SERVICE CARD

__!The Best Value —

PACKET RADIO » REPEATERS » PORTABLE
READY-TO-GO- Pre-assembled &
pre-tuned » RUGGED - Stainless steel

| & lightwt- DEPENDABLE - Water &
corrosion-proof - PROVEN DESIGN-

From ARRL Handbook, highest gity.

materials and workmanship.

Only $29.9

back guarantee.
Specify MAX146,
MAXEED or MAX440

MAX sstem

GROUND PLAI'"IE ANTENNAS

m-mmvmw{mmaﬁmm
Send pa ent

llular Secunty Group
4 Ge rr|r4HfJ h oucester, MA ﬂ‘l:i:ui
Or charge by phjrt "‘:f’ 8) 281-8892
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Need Another
NOISE SOURCE?

It is often desirable to see the
performance of RF devices over alarge
frequency range. Viewing with a
medium sensitivity logarithmic system,
such as the 107 Spectrum Probe" or
spectrum analyzer, is needed. Findin
a signal source is the other problem.
signal generator can be manually
varied over the range. This is the most
accurate, but it is very slow —
especially if band changes and leveling
must be adjusted. A swept generator
can be used, but viewing is difficult
unless the generator frequency is
locked to the spectrum analyzer

frequency. _. FIG. 1_1 '.
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An inexpensive solution is use of a
noise source which generates a
medium, but essentially constant, level
of noise over the frequency range of
interest. | designed my own (fig. 11)
using the emitter-base diode of the
“noisiest” (but constant with

frequency) transistor | could find. The
diode is reverse biased to break down,
with the current adjusted for maximum
noise. This is connected to a high-gain
wide-band amplifier.

100MHz
The Spectrum Probe" display of fig. 12

frequency

shov 3 the noise output, using the |

coax al adapter and suitable
termii.ation. The noise generator is
replaced by a —30dBm/7mv signal
generator and this CAL also plotted in
fig. 12. The small variation between
noise and CAL indicates a nearly
constant noise level. A 0.047 uF
capacitor across the scope input will
reduce the noise bandwidth.

107 SPECTRUM PROBE*

coverts your scope into a
100MHz spectrum analyzer

$249 ...

Smith Design 1324 Harris
Dresher, PA 19025 (215) 643-6340

Dealer’s Inquiry invired.

CIRCLE 85 ON READER SERVICE CARD

1[800) S62-2611

NC.G 0O “(6
1275 North m Street

Ancheim, CA 92806
(714) 630-4541/FAX (714) 630-7024
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Number 13 on your Feedback card

The Microwave Directory

Where to find a wide range of goodies
for operation at 902 MHz and above.

E ver wondered where to find chip capaci-
tors? Low loss microwave relays? Pow-
er dividers? Isolators? Schottky diodes? Or
perhaps you need a medium-power gain
block to drive the high power amplifier you
also need! Or tubes for it. Or even an antenna
array. Stymied?

Hopefully, you won’t be after reading
through this compilation of microwave
sources. I've spent a good deal of time root-
ing out sources for anything from ATC chips
to Z-match devices. . .to help get your next
project rolling, While this list is by no means
exhaustive, it IS extensive and represents
businesses from all over the US and Canada.
In most cases, the proprietors are also ama-
teurs, active in a wide variety of microwave
operations.

Take a careful look. There are some really
neat items available, and all at prices that
won't break the bank! Most of these dealers
will supply you with a catalog upon request.
Each is listed with a brief description of the
product(s) sold and any observations I have
from past dealings. So, without further de-
lay. ..

Advanced Receiver Research
PO Box 1242
Burlington CT 06013
(203) 582-9409
VISA/MC accepted

Jay Rusgrove WI1VD has been building
some beautiful preamplifiers over the years,
and makes a nice sequencing board for mast-
mounted types. ARR also sells the TR10GA
Gunnplexer/Transceiver combination for
wideband 10 GHz FM work as well as the
TR24GA system for 24 GHz. A line of mi-
crowave preamps is in the works. Catalog
available.

Bob Seydler

Rt. 2 Box 2170

Boerne TX 78006

(512) 650-3001 Days; (512) 249-2152 Eves.
Bob NSKET and Alan Dickinson NSBHX

have accumulated a huge quantity of surplus
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by Pete Putman KT2B

microwave equipment, ranging from power
amplifiers, isolators, Gunn diodes and Gunn
oscillators, PLL/DRO oscillators, complete
transceivers and components. PHEW! If you
can’t find it here, then where? Price list avail-
able.

Communications Concepts, Inc.
508 Millstone Dr.
Xenia OH 45385
(513) 426-8600

A source of hard-to-find chip caps, RF
power transistors, and kits for VHF and
UHF. Catalog available.

Distributor Specialists
1942 14th Street
Santa Monica CA 90404
(213) 452-3445

Distributor Specialists carry a full line of
high-power relays including Dow-Key Type
60 and 260 series and Marshall CX500 se-
ries. Price list available.

Down East Microwave
Box 2310 RR1
Troy ME 04987
(207) 948-3741
VISA/MC accepted

Home of the famous *‘loopers ™! Bill Olson
W3HQT is the proprictor, and in addition
to loop yagi kits for 903, 1296, and 2304
MHz, he manufactures a line of linear solid-
state amplifiers for 903 and 1296. Power
levels range from 3 to 70 watts output. In
addition, Down East carries the SHF Systems
series of transverters for 902 through 5760
MHz. Low noise preamps and kits are avail-
able for 432 MHz through 10 GHz. Catalog
available.

EMCOM Industries
Ed Emich
10 Howard St.
Buffalo NY 14206
(716) 852-3711
Contact Ed Emich KB2ZKHK for wave-
guide and 10 GHz frequency meters. He also

can design prototype specialty microwave
items for your specific needs.

Frontier Microwave
RDI1, Box 467
Ottsville PA 18942
(215) 795-2648 Eves.

Dave Mascaro WA3JUF has been building
solid-state gain blocks for quite some time,
and offers a line of custom-built amplifiers to
cover the spectrum from 902 to 2304 MHz,
with power levels from 10 mW to 50 watts.
He also builds low-noise preamplifiers for
902 and 1296. They re good for a variety of
applications as low-level drivers or final
stages. Price list available.

Hamtronics, Inc.
65 Moul Rd.
Hilton NY 14468-9535
(716) 392-9430

A lineup of kits and modules for VHF and
UHF including 900 MHz. High quality and
economical GaAsFET preamp kits from 10m
through 70cm. Catalog available.

Hi-Spec Company
PO Box 387
Jupiter FL 33468
(407) 746-5031

If you're ready to add a bit of power to your
microwave signal, Hi-Spec would be a good
place to start! A full line of cavity amplifiers
is available for 902, 1296 and 2304 MHz.
And you can now gang ‘em up with the Hi-
Spec line of modular RF decks, using a com-
mon high voltage supply (yours or theirs). Up
to 200 watts out can be obtained on 903 and
1296, with up to 100 watts available on
2304 . . .a potent punch. Price list available.

Microwave Components of Michigan
PO Box 1697
Taylor M1 48180
(313) 753-4581 evenings

Another regular visitor to Dayton! Norm
Alred WABEUU is the proprietor, and he's
got quite an assortment of hard-to-find com-



ponents, such as chip and leadless capacitors,
chip resistors, microwave diodes, GaAsFET
devices, MMICs, piston trimmers and SMA
connectors as well as a lineup of Mitsubishi
power modules. Norm also builds some nice
low-noise preamps from 6m to 1296 MHz.
Price list available.

Mountaintop

P.O. Box 178

Somis CA 93066

(805) 482-0320

{Answering machine during daytime or con-
tact directly after 7 pm PST)

John Kitchens NS6X offers a selection of
surplus VHF, UHF and microwave parts. He
also has MA/COM 10 GHz Gunnplexer sys-
tems as well as sideband units for 10 GHz. He
still has some of the popular Tonna antenna
line in stock.

Pauldon Associates
210 Utica St.
Tonawanda NY 14150
(716) 692-5451

Preamps and power amplifiers for2Zmupto
1.2 GHz. Bricks and exciters for 70 cm, 900
MHz and 1.2 GHz. Catalog available.

PC Electronics
2522 Paxson Lane
Arcadia CA 91007
(818) 447-4565
VISA/MC accepted

Always wanted to be TV, eh? Tom
W60ORG and Maryann WB6YSS O'Hara can
satisfy your craving with a full line of ATV
transmitters and accessories for 70cm, 902
and 1296 MHz. Receive converters are also
available, and you can even buy the boards to
“roll your own' ATV station. Amplifiers
and antennas round out the equipment list.
Catalog available.

RF Parts

1320 Grand Avenue

San Marcos CA 92069

(619) 744-0728, (800) 854-1927 order line
All kinds of RF power transistors and parts

for VHF and beyond. Power modules

(bricks) for a variety of bands and input pow-

er are available to help simplify amplifier

projects. Specialty tubes can be had as well.

Catalog available.

Satellite City
2663 County Road I
Moundsville MN
(612) 786-4475
(800) 426-2891

An economical source of 18" and 24" dish
antennas as well as Gunnplexers and associat-
ed equipment. They also have some real deals
on used satellite equipment for FM ATV ex-

periments.

SHF Microwave Parts Co.
7102 W. 5008
La Porte IN 46350

Alan Rutz WA9GKA carries a smorgas-
bord of equipment for 10 GHz experi-
menters. Gunnplexers, Gunn diode sources,
horns and waveguide are among some of his
offerings.

Sinclabs Inc.
Specialty Products Div.
85 Mary St.
Aurora, Ontario, Canada L4G 3G9
(416) 841-0624
In the U.S. contact:
East Coast Amateur Radio
496 McConkey Dr.
Tonawanda NY 14150
(716) 835-8530

For those high-power enthusiasts, Sinclabs
produce a nice series of water cooling jackets
which mount on a 2C39, 7289 or 7815 tube.
Also they offer 900 and 1296 MHz 2-way
power splitters. 10m to 2Zm or 220MHz
transverters are available as well. Catalog
available.

Spectrum International
P.O. Box 1084-S
Concord MA 01742
(508) 263-2145

For years John Beanland G3BVU/W1 has
carried the fine line of Microwave Modules
transverters and converters. Although Mi-
crowave Modules no longer supply the ham
market, he still has some 1296 transverter
boards available. He will continue service
and repair for any of the units out in the field.
John carries a lineup of loop yagis for 1268,
1296 and 1691 MHz as well as a series of high
quality interdigital band filters from 420
MHz up to 1691 MHz. ATV channel filters
are available designed for specific frequen-
cies. He also offers a wide range of equip-
ment for GOES weather satellite reception on
1691 MHz including a complete high quality
system. Look for more interesting transvert-
er packages in the coming year. Catalog
available.

SSB Electronics USA

124 Cherrywood Dr.

Mountaintop PA 18707

(717) 868-5643 M-F after 6:30 p.m. Any
time on weekends.

Gerry K3MKZ carries the high quality SSB
Electronics series of transverters from 6m all
the way up to 10 GHz. Also a line of preamps
for EME. OSCAR and weak-signal work
both mast-mounted or in the shack. A mode S
receive converter is available as well. Check
out their 100 watt amp for 1200-1300 MHz.
A 40-page catalog is available for 85 cents
worth of stamps.

Steve Kostro

Box 341A RDI

Frenchtown NJ 08825

(201) 834-1304 9 a.m.-7 p.m.
(201) 996-3584 after 9 p.m.

Steve N2CEI is another ‘‘partsmonger’’
and at hamfests he sets out a tray of compo-
nents that looks good enough to eat. You'll
find all kinds of bipolar and GaAsFET
devices available as well as MWA and Avan-
tek MMICs; HP-5082 diodes, chip compo-
nents, helical filters, connectors and Teflon™
PC board material. Steve also sells a line of
GaASFET kits based on the WB5SLUA de-
signs for 902, 1296 and 2304 MHz. Price list
available.
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Surplus Sales of Nebraska
1315 Jones Street
Omaha NE 68102
(402) 3464750 or (402) 346-2939FAX
Compuserve 76357,3664
VISA/MC/AMEX accepted

The catalog alone is worth an inquiry! Sur-
plus Sales is a familiar face to Dayton at-
tendees and has an incredible range of new
and used parts for sale. It would be impossi-
ble to list them all, but items in Catalog #5 of
interest to microwave fans include feed-
through capacitors, 7289/3CX 100 tubes, RF
connectors, coaxial relays, attenuators, and
power modules. (And I'm only up to page
211

T.D. Systems
2420 Superior Dr. ‘B’
Pantego Tx 76013
(817) 861-5864

Steve Franklin WBSKGL has designed a
series of AM and FM ATV transmitter and
receive modules (along with a video control
center) for the 70cm, 900 and 1200 MHz
bands. They are designed for mast mounting
to eliminate feedline losses. Catalog avail-
able.

TE Systems
P.O. Box 25845
Los Angeles CA 90025
(213) 478-0591

A series of medium to high-power amplifi-
ers for the 144, 432 and 1296 MHz bands
complete with built-in GaAsFET preamps.
Catalog available.

The Antenna Center
505 Oak St.
Calumet M1 49913
(906) 337-5062

A good source of high quality spun dishes
specifically designed for high accuracy at the
12 GHz Ku satellite band. These should be
great performers on the amateur microwave
bands and come in sizes ranging from 2 feet
to 6 feet. The 2- and 3-foot models are UPS
shippable. Price list available.

The RF Connection

213 N. Frederick Avenue #11
Gaithersburg MD 20877
(301) 840-5477

(800) 783-2666 orders

VISA/MC accepted
If it has anything to do with a connector

.. .Joel Knoblock probably has **it”" some-
where in his vast inventory of connectors,
adapters, coaxial cable, switches and relays.
Joel is a regular at major hamfests, including
Dayton, and has even come out with his own
“house brand'’ type 9913 coax. Price list
available.

VHF Communications
280 Tiffany Ave.
Jamestown NY 14701
(716) 664-6345
(800) 752-8813 orders only
VISA/MC/DISCOVER accepted
A source of Hamtronics kits. Price list

available. Continued on page 55
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by Jeffrey J. Covelli WA8SAJ

The Commander li
Amplifier

For more fun on 2 meters.

Number 14 on your Feedback card

Command Technologies, Inc.

1117 W. High Street

PO Box 939

Bryan OH 43506

Tel: (800) 736-0443; (419) 636-0443
Price Class: $1388 w/Dow-Key 260-B.
Price Class: $1140 w/o 260-B.

he Commander |l amplifier, manufac-

tured by Command Technologies, Inc., is
a 2 meter operator’'s dream come true. It uses
a single 3CX-800A7 in a grounded-grid config-
uration, running in class AB2. The tube itself is
capable of 800 watts plate dissipation, which
is comforting since the amplifier can put out
almost 1000 watts SSB with 25 watts of drive!
And all this high power is in a compact, self-
contained table-top unit (see Photo A). The
amplifier weighs 56 pounds, most of its weight
due to the heavy duty transformer used for the
2500-volt, high voltage supply and 12-volt
control voltages.

The layout of the amplifier is straightforward
and clean. The final amplifier section is in a
completely RF-tight enclosure mounted in-
side the cabinet. It contains the 3CX-800A7
tube with a Teflon™ chimney. The blower is a
50 cfm Dayton squirrel-cage type, which
moves plenty of air around the tube, but it
won't knock your ears off while running (see
Photo B).

Input and Output Circuits

The input circuit is a high Q-tuned type
which provides excellent linearity and low
SWR for the exciter. | found the tuning to be
sharp, though very manageable thanks to the
6:1 vernier gear drive connected to it.

The output circuit uses a quarter-wave
stripline design with a high Q piston-type plate
tuning capacitor, both of which are machine
fabricated of brass then silver-plated. This
tuning capacitor moves in and out of a fixed
cylinder attached to the stripline. Teflon™ is
used for the dielectric. and there is no problem
with arc-over since the capacitor is rated at
2-26 pF at 10,000 volits.

Two pre-sprung straps, which give while
turning on a screw-type shalft, ground the pis-
ton. The tuning capacitor and loading capaci-
tor are connected to 6:1 vernier gear drives for
smooth tuning. High voltage enters the plate
circuit through a mil-spec "MHV" connector
similar to a BNC. Bypassing is done at the
connector with a 0.005 puF capacitor at 5 kV,
and an open-air type RF plate choke in series
with the high voltage lead is attached to the
tube by a collar wrapped around the plate. The
filament supply is bypassed at the input termi-
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Photo B. Under the cover, a quiet fan keeps
things cool.

nals, and RF chokes are in series with the
supply voltages.

RF Flow

As the RF leaves the output circuit through
the SO-239 connector, it meetsa T connec-
tor, one side having a quarter-wave shorted
stub and the other side having a piece of 4"
heliax for the output, which is attached to the
Dow-Key 260-B RF relay (the relay is optional,

Typical RF Output Ratings
for the Commander |l
Watts Drive Watts Out
5 120
10 320
15 450
25 700

see ''Price Class’ above). The blower output
to the tube is shielded by a stamped-out top
cover plate with enough surface area to keep
the RF inside; however, there is plenty of air
output during operation. The entire RF section
uses machine screws and lock-washers to
provide excellent RF shielding and grounding.

The Power Supply

With all this attention to a highly efficient RF
section, the next question that pops up is,
where is the power supply? It's in the same
compact cabinet as the RF section, but com-
pletely separate from it. The Commander |l
comes wired for 110 VAC, with a large seven-
foot #14-3 conductor AC cord. This was a
pleasant surprise, and definitely needed to
keep the voltage drop down on the primary
supply at full output. The amplifier can also be
wired for 220 VAC, which | did, and | noticed
better regulation as a result.

The filament transformer is not part of the
high voltage transformer. This provides for
better regulation and no voltage drop at the
filaments under full load. The high voltage
transformer is large and heavy, 28 pounds
worth, exactly haif the weight of the amplifier.
It sends 900 volts AC to a voltage doubler that
generates about 2500 volts DC with 27.5 uF of
filtering using eight 220 uF, 450-voit capaci-
tors. A 50-ohm, 50-watt resistor in series with
the high voltage lead limits the current in the
event of a short or flashover in the tube.

A single meter switched in and out using a
multiple pole switch mounted with a small PC
board on the back, provides plate voltage,
plate current, and most importantly, grid cur-
rent. The control board, mounted on top of the
high voltage board, gives the two-minute time
delay needed for the cathode of the tube to
warm up before operation can begin. The reg-
ulated 12 volts for relay control, and a zener
diode for proper class AB2 bias, are also a part
of this board.

Operating the Commander Il

The operation of the Commander |l is very
easy. When you turn on the amplifier to warm
it up, the meter's lamp lights up and high
voltage is present on the plate of the tube. The
green lamp will come on when the two-minute



delay circuit is complete, and at that point the
amplifier is ready to go.

The 12-volt relay circuit requires a hard con-
tact closure to ground rated at 150 mA of cur-
rent draw. When you key the amplifier without
drive, the plate current reads about 120 mA,
and the grid current should be zero. | found no
erratic plate or grid current readings at this
point while tuning the plate and load controls
along with the input tuning. This means the
amplifier is very stable and won't go into oscil-
lation while the drive is still at zero.

The nominal input drive is 10 to 15 watts,
while 25 waltts is maximum. As seen by the
table, even 5 watts will give over 100 watis
output. This amplifier really runs well. | found
its efficiency at about 60% or better, depend-
ing on the drive. Wiring the amplifier for 220
VAC resulted in better regulation, with about a
150-volt drop in the high voltage supply at full
output. If you have a dedicated line for the
amplifier, it can run fine at 110 VAC, drawing
close to 14 amps at full output.

Easy to Tune

Overall, tuning is straightforward. For the
most part you are looking for maximum output
while checking to make sure the grid and plate
currents are not exceeded. | used a Bird Mod-
el 43 with various elements, up to 1000 watts
for all tests. My own station consisted of a
multimode Yaesu FT-901DM, with the FTV-
901R transverter at 15 watts for some of the
testing; and a multimode Yaesu FT-736R VHF
and UHF rig at 25 watts for the high power
testing.

My transverter only had 15 watts, but even
at that level my output was still 450+ watts!
With the 25 watts from the FT-736R, this am-
plifier really puts out the power—at least 700
watts! And if you really watch the grid/plate
current and don't exceed maximum ratings,
you can get almost 1000 watts power SSB.

On-the-air checks while running SSB were
all very good, and | had no bad reports of audio
distortion or splatter up and down the band. In
fact, most people commented on how good
the amplifier sounded! Putting the amplifier in
and out of the line was fun, since the gain
difference is about 15 dB! And that's really
handy when trying for that extra grid square
on 2 meters.

| also run plenty of FM simplex with key-
down times of 5 to 10 minutes for each ""go-
around’’ during an entire evening. There has
been no problem with the amplifier as long as |
keep the power output around 400 to 450
watts. Don't let it get any higher than that on
FM unless you want to purchase a new tube
soon! After having the opportunity to run this
kind of high power on 2 meters for the past
couple of months, | see a whole new world
open up.

Most of the rigs today have good receivers,
but unless there is something such as the
Commander Il in the output, the score is not
even. | was always hearing very well, but now |
can work anything that comes through on the
receiver!

One final note: | am really glad to see an
all-American company producing such a well-
made piece of equipment! EE]

Continued from page 53
Wyman Research, Inc.
R.R. #1, Box 95
Waldron IN 46182
(317) 525-6452

Don Miller WONTP offers a lineup of FM
video transmitters and receivers for the 900
and 1200 MHz bands. He also carries a series
of AM ATV transmitters, receivers and
transceivers for the popular 70cm band as
well. Catalog available.

Well. . .there you have it. Again, the list is
by no means exhaustive! Surely there are
more entrepreneurs out there peddling mi-
crowave components at hamfests than I know
about. And, of course, I purposefully omitted
the major manufacturers who already heavily
advertise their microwave products, such as
transceivers and preamplifiers for 23 cen-
timeters.

Clip this article out (or put this issue aside)
to use the next time you come up against a
wall when searching for parts or whole
assemblies. Amateurs are supposed to be a
resourceful lot. Above 900 MHz, you
haven’t much choice! This will make the job
easier.

See you on 902...1296...2304...3456
...5760...10368. . .etc.... H

Contact Peter Putman KT2B ar 3353 Field-
stone Dr., Dovlestown PA 18901.

PRESENTING THE

RAB-2Z2UWB
EIGHT ELEMENTS, TWO METERS, ULTRA WIDE BANDWIDTH
THE PERFECT MATE FOR YOUR ALL MODE TRANSCEIVER

Model RAS-2UWE ELECTRICAL SPECIFICATIONS:
Gain 13.3dB: /- .25
E-Piane beamwdth 40 deg
H-Plane beamwidih 45 deg
Banchascith » f MHZ
4 Sedelobe attenuation
: 15t E-Plans -20d8
/ 15t H-Plana -14.5dB
SWH 1.5 144 10148 MHz
F/B ratio \ .. 22dB
MECHANICAL SPECIFICATIONS:
i Length . ITh 8in
il Stainless Steal hardwara
A except L-Baoll
o Mast ..... up to 1% " diameter
P & Wind survival a0+ MPH
Aluminum; B0&1 T-6
Element insulators: Black Delrin

Coax connaector: M-ty

$ﬂ4.95 Weawght: 3.5 b
ALSO AVAILABLE
FO12-144. FO15-144, FOP2 432 FOS432, FOI53432, FONB-220. FO11-440
POWER DNWDERS FOr2-432 ATV STACKING FRAMES

We supply those hard 10 bd parr= for the home Dusiger
114" Delrn eesyintors 35 50750, 1/4° Staniess kappery 58. 75750
Add 53 LiPS S tor aach antenna £5 Wes! of the M
P& Felrsits =i B SisiE soles the
SEMND FOR ODURNEW CATALDG TODAY

RUTLAND ARRAYS

1703 WarrenSt. * New Cumberiand, PA 17070
(T17)774-5298 7-10P.M.EST

Doaler inguiries are Invited.

SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
SINGLE & DOUBLE SIDED
PLATE THROUGH HOLES
TEFLON AVAILABLE

* P.C. DESIGN SERVICES
FOR MORE INFORMATION _

, Midland
Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 58715 (406) 586-1190

CIRCLE 252 ON READER SERVICE CARD

CIRCLE 71 ON READER SERVICE CARD

NOW IT'S A TAD SMALLER!

(MUCH SMALLER IN FACT)

i THE BABY M-8 AT A DIMUNITIVE PRICE

INTRODUCTORY PRICE
W/FREE CTCSS MODULE
w-' AT
«Seed lor smaller cars § smalier sPriority Channel w/scan
DuUOQEts oWideband 24 Mz TX 38 Mz RX
*Use for poiice, fire, MARS, CAP,  oFCC type accepied for commercial
EMT, eic senvice
&) channels—25 walls oShipped with UP/DOWN make
sf iy fieid programmabie mabde mount and power cable.
*Rugoed as the renowned M-8 «JTMF mice avadable

sWideband antennas, power supphes and piner accessones avadable at
reasonable pnces.  Dealer inquires Encouraged

— AXM INCORPORATED

11791 Loara St., Suite B
ey Garden Grove, CA 92640-2321
D CALL 714-638-8807 or
FAX 714-63B8-9556 for immediate attention
CIRCLE 243 ON READER SERVICE CARD
COMTELCO "oUsT Es

“'I'mllh:uh““"

MAGNET MOUNT
DUAL BAND MOBILE

ANTENNA

140-150 mhz / 435-450 mhz
150 WATT POWER RATING
Supplied with 12 ft. of RG 58 Coax
Choice of BNC or PL25S Conneclor
*Also Avallnbip As a Body or Trunk Mount
Antenna Only $1295ea
Trunk Mount .....ccoeecianenee 12.00 ea
Thru Body Mount ........cee 5.00 ea

1-800-634-4622
1-708-790-9894

(In Mirois)

E
' Chally products Made i the U.S.A

\| COMTELCO INDUSTRIES INC
¥ P.O. Box 681429, Schaumburg, IL 60168

Take

18
H. 25

CIRCLE 15 ON READER SERVICE CARD

HAM RADIO TOY STORE, Inc.

J""
N

ST WESLEY STREET - WHEATON, IL 60187 - (708) 668-9577

UNCLE ELMER SAYS: Come
in and operate our demo station
featuring TEN-TEC radios.

CALL for low prices.

el

TEN-TEC
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Homing IN

Joe Moell, PE, KOV
PO Box 2508
Fullerton CA 92633

Leveling the Field

In Radio Direction Finding (RDF)
contests, as in every other sport, it's
important for winners to be determined
by fair and uniform methods. One of
the students in our local beginners’
ham class is a former world class ice
dancer. He has told us horror stories of
the subjective scoring system for com-
petitions. Standings are determined by
a panel of judges, and ‘hype’’' appears
o be as much a factor as talent and
skill in winning the goid.

Fortunately, foxhunt winners aren't
picked that way. We can use objective
criteria for scoring. But which criteriato
use and how to apply them can lead to
controversy. It's important for all
hunters to feel that they have a fair
chance of winning, or they won't parti-

cipate regularly.

And. . .They're Off!

An obvious method for selecting T-
hunt winners is 1o use a waltch. Every-
one starts hunting simultaneously, and
the first finder wins. Easy, right?

This method is the favorite of the
"“‘sportsman’’ type of hunter, as well as
those who view foxhunting primarily as
praclice for jammer hunts or search/
rescue missions, where speed is all im-
portant.

But many foxhunters abhor time-
only hunts. "' These hunts favor the ath-
letic hunters and the daredevils," they
say. In an on-foot hunt, a participant
with a physical disability is at a disad-
vantage. In vehicle hunts, time factors
discourage safe, courteous driving
skills. Other hunters may be willing to
push the speed limit. Are you?

The biggest complaints about time
hunts arise when locals and out-of-
town hunters face off. Traditionally,
San Diego (California) hunts are al-
ways time-only events. When San
Diego hams host a big convention and
put on a T-hunt, many Los Angeles and
Santa Barbara area attendees gripe
about the likelihood of the San Diego
teams winning all the prizes, because
they know the fastest routes on the lo-
cal freeways and highways. Of course,
these gripers usually don't participate
in that hunt, so it becomes a self-fulfill-
ing prophecy.

Maintaining interest on a long timed
hunt can be difficult. If the hider lets it
slip out thal at least one team has
found the T, the other hunters know
that they cannot win. They may quit at
that point and go home, unless the
fider can keep them going by baiting
them, promising them snacks, etc.

Some club rules allow hunters lo
start anywhere, perhaps on a hilltop
close to their home. Almost always,
these are time-only hunts. Of course,

Radio Direction Finding

there is an element of luck involved,
because some hunters will start much
closer to the T than others.

Another problem occurs when
teams get the same start bearing and
follow one another. It's bad enough
when it causes a drag race on a vehicle
hunt, but it's even worse when fool-
hunting. The first finder must be care-
ful not to give away the location of a
concealed T to others who are sniffing
nearby.

Worid class foot-hunt competitions
often use a “'staggered start” to avoid
this problem. Competitors start al reg-
ular intervals, and each of them is inde-
pendently timed from start to finish.
That's fine for a European radiosport
championship, where there are plenty

Figure 1. No, this isn’t a special set-up shot. The two meter
hidden transmitter was aclually buried and concealed with
leaves like this. Four teams have found it and taken their
"tickets"' from the note pad. (Photo by WB6UZZ)

of judges available to do the timing, but
it's impractical for small club outings
when everyone wants to hunt and no
one wants the timing chores.

Is Mileage Better?

Of the 15 monthly hunts in the
greater Los Angeles area, only three
use time as the sole factor for winning.
The rest use mileage, either as the only
factor or the most important factor. Us-
ing odometer mileage eliminates rac-
ing and timing problems. It helps level
the field for new competitors, who are
less familiar with local geography and
the operation of their RDF gear.

Eliminating time as a factor encour-
ages hunters to be careful and method-
ical. Mileage hunts are preferred by
“engineer”’ types (like me) who view a
T-hunt as a field experiment in propa-
gation and navigation, instead of as a
blood sport.
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Mileage hunts can be almost as sim-
ple as timed hunts. Odometers are
read al the beginning and the end
point. The lowest mileage wins. Traffic
tie-ups, poorly-timed stop lights, long
freight trains, and open drawbridges
don't ruin your day on a mileage-only
hunt.

Mileage hunts have their own prob-
lems, however. Some hunters take ad-
vantage of the lack of a time penalty
and hunt v-e-r-y slowly, perhaps stop-
ping for leisurely meals along the way.
Needliess to say, this is very annoying
to the hider, who wonders when he or
she will get to go home.

if an on-foot search is involved at
the end of a mileage hunt, it's easy
for some lazy or poorly equipped teams
to hang around and walch someone
else try to ferrel out a carefully con-
cealed transmitter (see Photo A), in-
stead of going after it themselves. After
all, they found the parking area, so
their place in the finishing order has
already been determined by their
mileage. There
i nO incentive
to dig out the

sniffing gear.

What's Your
Crenshaw?

The biggest
problem with
mileage-only
hunts is odom-
eler calibra-
tion.

Whenever
teams finish
with mileages a
percent or two
apart, there will
be controversy,
| am told that
continuing
odometer argu-
ments led to
the San Diego
hunters chang-
ing to time-only
hunts. One or
two teams al-
ways had sig-
nificantly lower
mileages than
the others, some appearing to be im-
possible to achieve by any route.

On very long distance events, such
as the Southern California All Day
Hunt, where the transmitter is often
200 air miles away, a five percent
odometer error (quite common) fre-
quently changes the order of finish.
That is why a standard method for nor-
malizing mileages was devised. It's
called the Crenshaw Factor, because
each hunter calibrates his odometer by
driving a carefully-defined section of
Crenshaw Boulevard on the way to the
starting point.

Hunters read their odometers with
the nose of the vehicle alongside a tele-
phone booth in front of a certain dough-
nut shop, then drive in the left lane to
the stop sign al the starting hilltop and
read it again. The elapsed mileage is
the vehicle's Crenshaw Factor, usually
about nine miles.

It takes only a few seconds with a
calculator to determine the winner of a
close hunt with Crenshaw Factors.
Just divide each hunter's odometer
hunt mileage by his or her Crenshaw
Factor. The results, in Crenshaw Units,
are compared. The winner has the low-
est number. Some hunters don't like
results to be expressed in Crenshaw
Units, so they multiply the Crenshaw
Units by 9.0 to get approximate cor-
rected mileages.

That explanation may seem a bit
complicated, but actually it's very sim-
ple and quick to do. "What's your
Crenshaw?"’ is being heard at the end
of hunts quite often, even the shorter
ones. There are far fewer disputes,
merely occasional snide comments
about the “inflation” of claimed Cren-
shaw Factors over time.

Pick Your Combination

Mileage-only and time-only hunis
each have good and bad features, as
we have seen. This has led many clubs
to adopt rules that include both time
and mileage factors, trying 1o get the
best of both worlds.

Most Fullerton (California) Radio
Club hunters like their system, where
the final score is the sum of odometer
mileage, plus a time penaity of one-
tenth mile per minute from starl 1o
touching the fox's antenna. Lowest
hunter’s score wins, of course. This
system encourages careful triangula-
tion and route planning, while also
keeping the hunters moving along and
forcing rapid sniffing. On the other
hand, some feel that the time penalty
turns this hunt into a road race.

Some clubs have additional meth-
ods of scoring that include keeping
track of the progress of all participants
over the course of the annual foxhunt-
ing season. In Lincoln, Nebraska, the
first finder of each hunt gets 15 points,
second gets 10, third seven, and so on.
All participants, including navigators,
get at least one point.

Even the hider scores in the Lin-
coln ARC system. He or she gets five
points if not found in 30 minutes, and
additional five points for each unfound
15 minutes after that, up to 25 points.
Cumulative standings are updated
monthly and posted in the club news-
letter.

To make hunting more of a chal-
lenge in the flatlands of Nebraska, fox-
es transmit for two minutes, then are
silent for three minutes. The hider uses
the high power mode on the rig until
one hunter requests a switch to low
power. From there on, each transmis-
sion is one minute at high power and
one minute at low power, 10 aid hunters
who use rudimentary attenuation
methods.

Now that you know the pros and
cons of various scoring systems, your
group can make up its own set of rules.
Get started now, because the warm
weather hunting season will be here
soon. Be sure 1o take pictures of your
group's most interesting RDF setups
and clever fox dens. | am always look-
ing for good photos and interesting
hunt stories for this column. [}
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An Inexpensive 10 GHz Dish System

his design for a 10 GHz dish and feed

system was born of necessity. There are
few sources of microwave components here in
the Midwest, so construction projects have to
use available non-microwave parts. The only
microwave part used for this system 1S one
WRO0 waveguide flange. Even that could be made
of scrap material if you can’t locate one easily.

The dish is an old 18" surplus HBO dish left
over from the days when premium channels
were broadcast. It has a focal ratio of 0.4,
providing a focal length of about 8.1”. The dish 1
found has a 1" hole, conveniently located at its
center, that permits the 10 GHz source to be
mounted behind the dish and fed through it to a
modified ‘‘penny feed.”” A chassis punch or
drill could be used to make the hole on a solid
dish. One of the old **flying saucer’" dish snow
sleds would also work if you modify the feed’s
length to meet the new focal ratio.

The feed system starts outasa 12" piece of % ”
copper pipe. Anneal one end of the pipe by
heating about 2" of the end until the surface
looks very clean (don’t get it red hot), then
plunging the hot end into cold water. This will
make the annealed end of the pipe very soft and
easy to work. Place about 2" of the end in a vise
and squeeze the pipe with the vise until the pipe
1s an ellipse about 2" wide. Next, rotate the pipe
90 degrees and do the same thing, but stop at 1",
at right angles to the first squeeze. By repeating
the operation a few times, you will end up with
an end on the pipe that fits the WR90 flange.
Pliers and careful hammer tapping (with a sharp
right angle piece of steel held inside the pipe)
will make the corners of the squeezed pipe per-
fect. Be careful not to strike the copper hard
enough to streich it or you will end up with too
large an opening.

Once the end of the pipe matches the flange,
force a % " outside pipe coupling (just a copper
tube that fits over the joint of two %" pipes)
down the pipe to as near the flange end as possi-
ble. This will act as a spacer for the next plumb-
ing piece, a | " male pipe threaded toa 1" copper
pipe adapter. Put the adapter over the pipe cou-

The plumber’s delight!

by Jerry Jensen WTOW

pling with the male threaded end away from the
waveguide flange. Some adapters fit over the
coupling tightly, others are a bit sloppy. A layer
of clean copper wire can be wrapped around the
coupling, or a single turn used at the end(s) for
spacers as needed.

Before the assembly is soldered, mount a 1"
galvanized pipe flange on the back of the dish
over the 1" feed hole in the center. Screw the
copper adapter about halfway into the flange and
measure the length of the pipe sticking into the
dish. Check to be sure that the end of the pipe
goes into the dish at least far enough to be within
an inch of the focal point. If everything checks
out, solder the waveguide flange to the pipe and
the pipe coupling and adapter assembly. If you
get any solder inside the end of the waveguide at
the flange, use a small file to remove it.

Screw the feed assembly about halfway into
the pipe flange, mark and then cut the copper
pipe to make it about 142" short of the focal
point.

At this point there is an option. If you want to
be able to tear down the system into its most
portable state for backpacking or such, you can
make the splash feed removable. This will allow
you to pull the feed system out of the dish. The
feed system and splash plate can then be packed
inside the dish.

The splash plate assembly is made from a
male %" pipe threaded to a %" copper pipe
adapter, a PVC (plastic) % " female pipe thread-
ed to a pipe adapter, and a 3'4 " copper disk. The
PVC adapter is epoxied to the center of the
copper disk. This is then screwed on to the pipe
thread of the %" copper adapter and the disk.
For a completely portable system, drill and tap
the copper adapter for a set screw to hold it to the
feed system (an extra nut soldered to the outside
might be wise). For fixed operation, solder the
copper adapter to the radiating end of the feed
system.

Tune Up

Tune up is simple: The radiating end of the
feed has to be set to the dish’s focal point. Then
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Figure 1. Assembly of the 10 GHz dish and feed.

the separation between the end of the waveguide
and the splash plate is adjusted for maximum
radiation.

You will need some sort of power or signal
strength measuring device to make these adjust-
ments. It can be as simple as an unpowered
Solfan unit. Just measure the mixer diode cur-
rent of the unpowered unit when it is placed a
few feet away from the dish with a sensitive
current meter. Another Gunn transceiver could
also be used to peak the signals.

The feed system can be adjusted by screwing
the assembly into or out of the dish. The splash
plate can be adjusted by screwing the PVC
adapter further on or off the %" pipe thread.
These adjustments interact and should be made
to optimize the gain of the system.

If you have built the portable system with set
screws, be very careful not to distort the %"
copper pipe waveguide when you tighten the
screws. If everything has been done correctly,
the polarization of the output will be within a few
degrees of the original source. If small dents or
distortions are introduced into the pipe, the po-
larization of the output will rotate.

An 8-32 screw can be inserted into the center
of the copper disk and adjusted to scatter the RF
energy better as it hits the disk. The copper disk
can be made from a piece of single or double-
sided PC board. The PVC adapter could be ma-
chined from a better microwave plastic for low-
er losses. During the machining, a dielectric
lens structure could be formed to optimize the
scatter from the disk.

This disk and feed system may not be perfect,
but it is a usable system that can be made from
hardware store plumbing parts. Total cost, with-
out the dish, should be less than $5. The feed
illumination is good, and there is very little mea-
surable radiation escaping the dish. Measure-
ments taken across the dish (built with the
dimensions shown) show a reasonable illumina-
tion pattern. |E§

Contact Arthur J. (Jerry) Jensen WIOW at
10900 Ewing Ave. S., Bloomington MN
55431.

Parts List

12" length of 34" copper water pipe

34" male pipe thread to 34" pipe adapter
34" female—female pipe coupling

34" PVC female pipe thread to PVC pipe
adapter

1" copper male pipe thread to pipe adapter
1" galvanized iron female pipe flange
WRS0 waveguide flange

3% " copper brass disk

T T g}

s T e

Note: 18" and 24" dishes are available from
Satellite City, 2663 County Road |, Moundview
MN; (612) 786-4475. Costs are about $20 and
$30 respectively.
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ABOVE AND BEYOND

VHF and Above Operation

C.L. Houghton WBEIGP
San Diego Microwave Group
6345 Badger Lake

San Diego CA 92119

Microwave Mixers

There are so many different types of
microwave detectors available that |
couldn’t fully describe them all to you.
What | will do is describe some of the
more common types |'ve observed in
surplus, the most familiar being the
double balanced mixer (DBM) that's
similar to the SRA-1. | have used this
mixer in many different converters.
You'll find various applications for it in
almost any ARRL handbook.

Most devices run out of steam at 500
MHz; some special types, such as the
TFEM-1, are capable of operation up to
1500 MHz. But for our microwave
bands, we need mixers that operate at
frequencies from 2.3 GHz to 10 GHz
and above.

Some prepackaged microwave mix-
ers come with coaxial conneclors al-
tached to their three ports: RF (infout),
IF (infout), and local oscillator, L.O.,
injection. Yes, that's "infout,” as any
mixer can be used in receiving or trans-
mitting. Mixer ports are labeled R (for
RF), L (for L.O.), and X (for iF). Pack-
age styles can vary guite a bit. Usually,
but not always, the bigger the package,
the lower the frequency.

An SSB Modulator

Al a flea market, | found a device
labeled ""SSB Modulator'’' that was
32" high, 5" long, and 2" thick. (See
Figure 1.) Quite a monster as mixers
go. The price was right, so | picked it
up. | thought it would be a 500 to 1.5
GHz low frequency mixer of some type,
but when | tested it, it failed to perform
at these frequencies. | opened it up to
see what was going on.

Access 10 the inner parts was ham-
pered by bolts epoxied and painted
over, After scraping the paint off and
picking the epoxy away with a knife, |
was able to remove the bolts. The unit
spiit into two sections (top and bottom
plates), revealing the inner circuitry.

Looking al the circuitry, | could see it
wasn'l defective. The device was a
very high frequency phase combining
type ol mixer. The actual mixer cir-
cuitry was about 3" square, definitely
not 1 GHz stuff. | put the unit back
together and tested it at a much higher
frequency, and found that it functioned
inthe 810 12 GHz range.

It's difficult to represent all the de-
tails of this mixer, but it uses four
diodes and has combining striplines on
both the top and bottom of the very thin
PC board, coupling and phase cancel-
ing RF from port to port. This method
achieves a high degree of balance, im-
proving unwanted mixer products from
either the USB or LSB inputs. Need-
less 1o say, | was excited.

If an item is inexpensive, take a
gamble and pick it up; you do not know
what you might be missing. True, the
mixer could well have been another
doorstop, but no gamble, no chance of
winning.

Another type of mixer common on
the surplus market is waveguide mix-
ers. You can identify their frequency by
the size of the attached waveguide.
Figure 2 shows a typical waveguide
mixer. This unit has two mixer diodes
and usually comes with an internal
preamplifier optimized around 70 MHz.
This is a common IF for commercial
systems. One of the waveguide ports is
the RF input and the other is the local
oscillator injection for the mixer. | have
interchanged them with no ill effect.

Two caps about 2" in diameter al-
low you to service the detector diodes,
if necessary. Note that this mixer only
uses two diodes; one is positive and
the other diode is reversed in polarity.
The circuit works just like a full-wave
rectifier in an AC/DC power supply.

Tesling microwave detector diodes
IS simple, as they have a standard junc-
tion and will test like a basic diode. One
problem is that the voltage rating and
current permitted through these mi-
crowave diodes is quite low, and in
testing them, use caution not to exceed
limits. The old reliable 1N21 (6 GHz)
and 1N23 (10 GHz) diodes used can be
tested with a basic ohmmeter. Use the
times 10 scale to limit current, and i
will show you if the junction is still alive.
This will not guarantee any figure of
merit (noise figure) of the device. If the
device is a good noise-figure type, you
might want to wait until you can testitin
a circuit,

| would not want to subject expen-
sive diodes 1o the ohmmeter test. You
must use good judgement, since some
of the newer devices, such as GaAs
types, will be destroyed or degraded by
test voltages near 5 volts. | would limit
the meter test 1o the 1N21 and 1N23
diodes. The GaAs type mixers have
static-sensitive junctions and can easi-
ly self-destruct with improper handling.
Test GaAs devices in a circuit, after the
device is built, not with the ohmmeter.

A mixer similar to the waveguide
type operates at lower frequencies.
The waveguide may not be attached
because a larger size is required. Nor-
mally, the waveguide ports are re-
placed with two “N"' connectors on the
opposite side from the detector diode
caps. The basic body contains the
same |F type amplifier described
above. See Figure 3, which describes a
mixer for 5.6 or 3.3 GHz operation.
These mixers come from aircraft radar
and some communications systems.
Several variations are starting to ap-
pear in surplus.

The “‘ortho mode'" waveguide mixer
(see Figure 4) takes a totally different
approach by coupling the RF and L.O.
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Figure 1. Surplus SSB modulator for 10 GHz.
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Figure 4. The ortho mode mixer 10 GHz (good for SSB 10 GHz), inexpensive in

surplus, has good port isolation,

ports in a unigue way. This mixer is
waveguide orientated, with the RF port
rotated 90 degrees from the L.O. port.
This further isolates the ports. (Normal
isolation between cross polarization is
a minimum 30 dB loss). The IF amplifi-
er could be bolted to the mixer, but
usually the mixer is by itself. IF connec-
lions are made to both the detector
diodes, one positive and the other re-
versed or negative. If you have one of
these mixers, you can combine the de-
tector diodes with two coupling capaci-
tors to form the IF output. Don't forget
to provide a DC return for the mixers. A
small RFC will do the trick.

Now you might ask, '"Why all the in-
formation on these mixers?'" Well, they
work and they're relatively inexpen-
sive, costing about $10 to $20 each in
surplus. You can use them to construct

a high quality SSB or narrowband FM
microwave converter. They may not be
the latest stale-of-the-art mixers, but
they will work as well as the expensive
types. Size is the only drawback.

Mixer Perspective

Of course there are several other
lypes of mixers suitable for our mi-
crowave bands in addition to the types
described. These can be single-bal-
anced, double-balanced, quadrature
IF, image rejection, ral race, and even
triple balanced types. Mixers are rated
by conversion loss and noise figure.
Conversion loss is the ratio of RF input
power compared to the IF output pow-
er. Noise figure, expressed in decibels,
is the ratio of signal to noise. The lower
the decibel value, the better the mixer
will perform in receiving weak signals.



REM ENTER FREQUENCY IN MHZ
18 INPUT "FREQUENCY":F
20 INPUT "DIMENSION A":A
22 X=300008/F
24 Z=25.4 %}
39 B=2 * Z
48 C=X/B
58 D=C"2
68 E=SQR(1-D)
18 G=X/E
B PRINT G
9@ GOTO 1@

Listing 1.

FORMULA FOR GUIDE WAVELENGTH (FREE SPACE)

REM PROGRAM CALCULATES GUIDE WAVELENGTH
REM IN A WAVEGUIDE ENTER DIMENSION IN

3
7
8 REM INCHES EXAMPLE WGlé=.9 INCHES
9

Listing 1. Free space calculation for guide wavelength.

REM EXAMPLE WG/16 = .9 INCH
18 INPUT "DIMENSION A":A
28 INPUT “FREQUENCY":F
22 X=299788/F
24 PRINT X
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52 H=1-D

53 PRINT H

55 H=ABS(H)
6@ E=S5QRI(H)
78 G=X/E

B8 PRINT G

B4 I=35/25.4
86 PRINT I

198 IF LEFTS
11@: END

Listing 2.

SAME PROGRAM FOR GUIDE WAVELENGTH BUT CORRECTEL FOR SEA LEVEL
ATMOSPHERIC CONSIDERATIONS AND ADDED "ABS" STATEMENT TO CORRECT
FOR SOME COMPUTERS' METHOD OF HANDLING NEGATIVE / LESS THAN ONE

2 REM CONSTANT CORRECTED FOR SEA LEVEL
3 REM AND STANDARD HUMIDITY (29978@)

5 REM PROGRAM CALCULATES GUIDE WAVE

& REM LENGTH IN FRACTIONAL INCHES

8 REM DIMENSION A=INSIDE WAVEGUIDE

9

9@ INPUT "DO YOU WANT MORE DATA":Z35
(25,1 )="¥" THEN 20

Listing 2. Guide wavelength program corrected for sea level,

3@ INPOT “sgquare area
o L, A il o
5@ K=D*C/X

98 END

Listing 3.

PROGRAM FOR DIELECTRIC CONSTANT :OF PRINTED CIRCUIT BOARD

Z REM THIS PROGRAM CALCULATES THE

4 REM DIELECTRIC CONSTANT OF DOUBLE

6 REM SIDED PC BOARD BY MEASURING THE

{ REM CAPACITANCE IN PF, AND MEASURING
8 REM THE SQUARE INCHES OF THE MATERIAL
18 INPUT "distance between plates";D

20 INPUT "measlUred capacitance;C

in inches ' ;A

68 PRINT "dielectric constant";K
8 IRPUT "DOoYoU HAVE MORE DATA" =355
8@ IF LEFTS (Z2%.1)="¥" THEN 208

Listing 3. Dielectric constant calculation for PC boards.

Keep looking at flea markets and swap
meets. Don't turn up your nose at some
old grubby box with a waveguide mixer
weighing half a pound and covered
with spider webs. Check it out. | usually
tell friends: If it's microwave and the
price is low, buy it.

Listings 1-3

Larry K1LPS inspired the program
listings in this column. In designing
Gunn oscillators and detector mounts,
he wondered, ""Just how far from the
back of the cavity do you space the
diode or pick up in a transition?"’

The dimension is a quarter of a
wavelength, however the measure-
ment is abraded by the fact that it trav-
els differently in a waveguide than in
free space. Therefore, it is spaced a

‘‘guide wavelength’’ (one-guarter
guide wavelength, actually).

| worked the formulas out, but usual-
ly came up with different answers. In
the process of doing my math | make
“misteaks’'| Therefore, | put the formu-
las in a basic program that can run on
almost any computer. The programs
are short and can be typed in quickly.
See Listing 1 for the free space calcula-
tion for guide wavelength, and Listing 2
for a corrected formula for sea level/hu-
midity corrections. This program also
corrects for computers like the Radio
Shack Model 100 that can’t take the
sguare root of a negative number.

The program in Listing 3 is for figur-
ing the dielectric constant of a double-
sided printed circuit board. All you
have to do is measure the capacity of

the PCB, figure how many square inches
of material you have, and enter it into
the program. After a few calculations,
you can make a chart to take to flea
markets to determine if you are looking
at Teflon™ or Fiberglas™ material.

From the Mailbox

Curt WABTIP asks about the mike
transformer, capacitor C34, and the
value of the meter movement used in
the 30 MHz IF system in the article, ""10
GHz Fun,” in the April 1990 issue,
Well, Curt, the mike transformer
maiches the impedance of your mike
(assuming dynamic) low Z, to the high
impedance of the mike circuit. Mine
was about 2k to 50k, a surplus type. In
the article, pins 2 and 3 of the mike
circuit were erroneously reversed. Pin
2 should go to the decoupling network
and feedback resistor, and pin 3 ties to
the mike circuit. Sorry about that.

Alternatively, you could replace the
transformer with an electret mike (99¢
at Radio Shack). Convert the circuit by
tying one end of the electret mike to pin
3 and the other end to ground, and
couple a 15k resistor at pin 3 to +DC.
Capacitor C34 was left off the parts list;
it's a 10 uF bypass, noncritical. The
meter movement was a sensitive-type
25 microamps. You can use any type of
meter up to about 200 microamps.

Next, a letter from Jeffry NOMAU. He
wanted to determine just how expen-
sive itis to geton the 2 or 3 GHz bands.
| believe it would cost about a hundred
dollars for a kit of parts along with some
good scrounging. That's why | am

UprpATES

pulling for 10 GHz operation. You can
get 10 GHz eguipment inexpensively
by scrounging local alarm companies
for microwave alarm units, Alarm com-
panies are tossing out microwave units
in favor of newer systems. That would
make a simple system for 10 GHz cost
effective. The total cost of a simple sys-
tem could be less than 340 if you
scrounge parts.

Gary KD6RF wants to know if the PC
board for the 30 MHz IF amplifier is still
available, and if the price has gone up.
Well, everything is going up, especially
gasoline, but my price remains the
same. Cost is still $10 for the PC board
with the TDA-7000 chip, and a few oth-
er parts to help you defray costs. (See
10 GHz Fun.”) | try to keep all items
available to assist project building, as |
feel this is a very necessary ingredient
to promote low cost projects for our
UHF/VHF microwave frequencies.

New developments in my shack in-
clude warking on several laser related
projects, and I'm looking for a few
parts, especially head-on photomulti-
pliers to use in an optical receiver. Al-
ready built is a unique circuit for the
receiver, which I'll cover in a future
column, I've built a diode detector, but |
want to try the photomultiplier tubes
out next because they are more sensi-
tive. | would appreciate any help or in-
formation on a source of these tubes.

I'll be glad to answer any questions
related to our VHF/UHF microwave
bands or similar topics. Please send
an SASE for prompt reply. Chuck
WB6IGP EE

10 GHz Fun

Chuck Houghton's article, *10
GHz Fun,” appeared in the April
1990 issue of 73. See his "'Above
and Beyond™ column, page 59, in
this present issue for corrections.

He states that in the article, pins 2
and 3 of the mike circuit were erro-
neously reversed. Pin 2 should go
to the decoupling network and
feedback resistor, and pin 3 ties to
the mike circuit. &l

4% UKo

IT JUST NEVER OCCLRTD Tb ME Tb
APPY FoR A ReclPRoCAlL LICENCE

LEFORE | CAME!
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L
. Terrconnection | SIGNAL SENTRY | | Natural Voice Products
SPECIALIST IN RF CONNECTORS AND COAX S
Part No. Description Price A VERY INTELLIGENT DTMF DECODER 4 [ ® Repeater Identifiers
PL-259/USA UHF Male Phenalic, USA made $ .70 1 o [ = (Contest Stations
d3-15P-1050 PL-254 Phenolic, Amphenol 89 ® Site Alarms
83-822 PL-259 Tetion, Amphenol 1.75
PL-268/5T LHF Male Silver Teflon, USA 150 : \R:ET:::TT;::::::I?
UG-175 Reducer for RG-58 20 : : & Multiple 1anguages
UG-176 Reducer for RG-59 & MIN| 8 20 :
UG-21B/U Nm:lcﬁGE 213,214, large body  5.00 CDmplete Kit On!y‘ ++-$69.95 S ey
- -8.213, 214, largebody 5.
9913/PIN N Male Pin for 9913, 9086, 8214 Assembled Board ....$89.95 BBBICERWELS
fits UG-21D/0 & UG-21B/U N's 1 60 Solve your monitoring problems. Can store and remember the 1D of ;
UG21D/9913  NMale for RG-8 with 9913 Pin 3.95 the caller. Ignares background chatter, respands only o valid DTMF DataVoice - DV-64
UG-218/9913  NMale for RG-8 with 2913 Pin 515 signals Screens incomimg calls. Small enough to fit into many rigs, Add a Recorded Natural Voice to your system or equipment.
UG-146A/ N Male to S0-239, Teflon LISA 6. .00 including some HT's. Provides serial output of all DTMF tones, Voice vocabularies or multiple phrases up to 1 minute in a
UG-83B/U N Fermale to PL-259.; Tefion USA 6.00 usable H.E a remote controller. Operates on 6 to 1E.‘I.I'DE | Natural Voice is saved in Non-Volatile E-Prom memory.(If
“THIS LIST REPRESENTS ONLY A CARCRLEIRL G Ly Pl e Dl $9.50 (Isoiea). o power is removed, the recordings will not be lost). We'll
FRACTION OF OUR HUGE INVENTORY ™’ orders add 15% For more info or catalog, send LSASE[45¢) to: record your message(s) in'a male or female voice - or - you can
’ s record the library by using the optional SD5-1000 develop-
THE R.F. CONNECTION A £ A E”g’”ear’”g ment board on an IBM or compatible computer.
213 North Frederick Ave. #11 Parallel Input Word Select 8 ohm Audio output
Gait thEburg ; MD 20877 2521 W. LaPalma #K « Anaheim, CA 92801 « 714-952-2114 500 ma Keyline Output 600 ohm Audio output
32 Kb sampling rate +9v 10 + 14v Supply
ORDERS 1-800-783-2666 CIRCLE 109 ON READER SERVICE CARD Multiple Modes Size : 4.00" x 4.25"
INFO 301-840-5477 FAX 301-869-3680 b o AP Y -l e
. 160.00 Sino .
PRICES DO NOT INCLUDE SHIPPING Where' s the Beam? aliap Bl Dl et AU

PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%
UPS C.0.D. ADD $3.50 PER ORDER

CIRCLE 115 ON READER SERVICE CARD

HUG E NEW CATALOG
..WITH PRICES!

Palomar Telecom, Inc.
2250 N. Iris Lane - Escondido, Ca. 92026

(619) 746-7998

]
i il

"E-!g. . pod -

There's a 20 meter DX HalfSquare slung betwen this tree 2
and the peak of the roof. Ten and 15 meter HalfSquares §38
hang under the eaves of the house. The neighbors s R
haven't noticed, But the DX hears me anyway. Thar's S «hd
mice. My HalfSquares are heard, not seen. They worliics A%

P : 1 _ CIRCLE 199 ON READER SERVICE CARD
DX without 2 tower,without an amphifier, and without @&
telling the neighbors. When vou orderadd 85 P&H., W

16M  I15M  30M  40M AR el REPEATER LINK CONTROLLER
$39.95 $44.95 $49.95 $69.95 e ix.ue o |
AntennasWest q?'hm LINK 1 |

Order Hot LN
Box 50062, Prove, UT 81605 800-926-7373
|

Build your own from scratch with TechNate #1224 8595 ppd USA,

) Bj 92 age 8;’:’? X .'1" Fﬂﬂﬂﬂt CIRCLE 90 ON READER SERVICE CARD RLC-B
l

® Communications Receivers

: CABLETV CONVERTERS LINK2 MAIN
® Portable Receivers , a REPEATER
® Scanners Why Pay A High Monthly Fee’
@ Amateur HF Transceivers Save §700's A Year LINK COMM RLC-6
: ALLOWS 3 HUB OR CHAIN LINKS
® VHF-UHF TI'E[‘ISEEWETE = All Jerrold, Oak, Hamlin, Zenith, CAN BE INTERFACED TO MOST REPEATER
@ HTs and Mobiles Scientific Atlanta, and more. CONTROLLERS
® Amateur and SWL Antennas DIRECT CONNECTION TO S-COMM 5/6
@ Accessories and Parts * 60 Day Money Back Guarantee EiFIEgTF’IEEUiDLP;LFE;EH;
L Ll
: gTT: anddFrﬂx quilipment  Shipment within 24 hours » REQUIRES ONLY 3 LOGIC LINES FOR CONTROL
ooks and Manuals . -] ONLY $149.95 o
' ¢ Visa/MC and C.O.D. :
s LUniversal Radio ! ;Fgﬂﬂgg:;&ﬂ?ﬂ.@. A ML :%g:gg
UL 1280 Aida Drive Dept. 73 WE WILL BEAT ANYONE'S PRICE LINK COMM

=Ml Reynoldsburg, OH 43068 No lllinois Orders Accepted POBOX 1071 + BOZEMAN, MT 5977
lTel. 614 866-4267 (406) 587-

Electronic EnginEEfi ng CIRCLE 47 ON READER SERVICE CARD

P.O. Box 337, Barrington, IL 60011
__MAXCOM'

FREE CATALOG
AUTOMATIC ANTENNA MATCHER

North Olmsted Amateur Radio
29462 Lorain Road
North Olmsted, OH 44070 1-800-542-9425
216-777-9460 INFORMATION

Handi-Finder
(305) 523-6369

i x Model WLA24M
YDRSI  Daiwa| | ;400 MHz PREAMPLIFIER T Gl s 101 N e Reeh bamyice cam

f_\# Heath Cumpa ny For analyzers, scopes, radio/TV, ICOM |

AP . R-7000, scanners, etc. Gain 23dB,

Dlamo nd Noise Fig. 3 dB, Pout (1dB) 18dBm, P * % & % PRESENTING 4 4 ¥ & !1
AMERITRON - 12-15VDC. Usable 2-1100MHz, with CABLE TV
——— i = input protection, in cast aluminum DESCRAMEBLERS

many other items | case. Pull signals from noise. Only $ 119 ¥ 4 4 % STARRING ¢ 4 & % %
CIRCLE 78 ON READER SERVICE CARD + $4. JERROLD, HAMLIN, OAK

AND OTHER FAMOUS MANUFACTURERS
» FINEST WARRANTY PROGRAM AVAILABLE

The ultimate advanced technology —

when you need It most.

P.O. Box 502
Ft. Lauderdale, Fl. 33302

Call Sonny

* LOWEST RETAIL | WHOLESALE PRICES IN US.
* ORDERS SHIPPED FROM STOCK WITHIN 24 HRS,

¢ AlL MAIOR CREDIT CARDS ACCEFTED
FOR FREE CATALOG OnNLY 1-B00-345-8B927
37

Iwo-Color

a ay & |Rainbow Assortment
Banboo Wisconsin | We Ship NextDay Znd Day ASAP

£ oy 100 $29.95 $24.95 $19.95

9ZZ 200 $39.95 $34.95 $29.95

] 400 $49.95 S44.95 $39.95

——

FOR ALL INFORMATION 1-818-709-99

e — S00 $54.95 $49.95 $44.95 WIi-COMM ELECTRONICS INC. PACIFIC CABLE CO.. INC.

Info $1 1000 $99.95 $89.95 §79.95

AntennasWest Algideprd ad duy air priongy mail. P.O. Box 5174, MASSENA, N.Y. 13662 7325Y2 RESEDA BLVD., DEPT 1848
(801) 373-8425  Box 50062.S. Provo UT 81605 __(315) 769-8334 ST RESEDA, CA 91335
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Number 18 on your Feedback card

Bob Winn W5KNE

% QRZ DX

PO Box 832205
Richardson TX 75083

Germany and Yemen

Germany: The ARRL Awards
Committee has accepted the follow-
ing recommendations of the DX Ad-
visory Committee:

Effective October 3, 1990, the
German Democratic Republic, Y2
through Y9, is deleted, because that
country was absorbed by the Feder-
al Republic of Germany on that date.
Contacts with Y2 through Y9 sta-
tions on or after October 3, and con-
tacts with DA through DL stations on
or after September 17, 1973, will be
credited as contacts with the Federal
Republic of Germany.

The committee doesn’t mention
the former East German stations
with callsigns in the DM series; how-
ever, the official allocation for the
Federal Republic of Germany is DA
through DR, not DA through DL.

Yemen: Effective May 22, 1990,
the People’s Democratic Republic of
Yemen, 70, and the Yemen Arab
Republic, 4W, are deleted. In their
place, a new country, Yemen, 70, is
added effective the same date.
March 1, 1991, has been set as the
earliest date for submission of cards
for credit for the new Yemen listing.
Please do not submit cards for credit
prior to that date. Honor Roll mem-
bers who have made contact with
Yemen since May 22, 1990, will be
able to update their credits during
the month of March 1991, prior to
publication of the next Honor Roll
listing.

DXCC Processing Backlog

in late October 1990, the ARRL
staff, faced with a large backlog in
processing DXCC applications, or-
ganized a special effort to speed
things up. ARRL Business Manager
Barry Shelley temporarily took
charge, applying what he'd learned
in banking, where daily processing
of numerous transactions is com-
monplace.

Other new assignments at ARRL
headquarters also helped to reduce
the backlog. By early November, ap-
plications received in June 1990
were being processed, a delay of ap-
proximately five months. As the new
process gains momentum, the delay
should be steadily reduced to an ac-
ceptable period.

“Islands On The Air"’
Award Program

Possibly one of the many good
things about DXing is the chance to

Hams Around the World

learn world geography. The Islands
On The Air (IOTA) Award program
goes one step further. It gives you a
reason to learn about the world’s is-
lands, many of which would other-
wise go virtually unnoticed.

Shortwave listener Geoff Watts
created the |IOTA Award program in
the 1960s, when he began to wonder
what DXers would do when they had
worked all of the DXCC countries.
For almost six months, Geoff spent
two days each week surrounded by
atlases and naval charts, listing,
identifying, and grouping islands
and archipelagos by continent.

The first IOTA contacts were cred-
ited on December 1, 1964, the day
the IOTA Directory was first pub-
lished. Today, this award program,
consisting of 16 separate awards
based on numbers of islands con-
tacted and world location, is admin-
istered by Roger Balister GBKMA
and the IOTA committee. You can
obtain information about IOTA's
award program and a copy of the
island Directory from Roger Balister
G3KMA, La Quinta, Mimbridge,
Chobham, Woking, Surrey GU24
BAR, England. The price is US$4.00
or 7 IRCs in Europe; US$5.00 or 9
IRCs outside of Europe. |8

UNADILLA ANTENNA
AMANUFA TURING C‘.’J.A

474-8949 THE B I GMSIG ani 475-7831

24 Hour FAX 9-5 EST M-F
Turn Your Antenna Into

Several Antennas!
With the "Old Reliable® W2VS antenna traps
Traps Needed for a Multi-band:
A pair tor every band —
except iowes! Irequency

Special wire length data is shipped with your trap order. Get nd of the "antenna
farm"” and put all of your favonte bands on one antenna.

Neoed custormized traps for a special [requency?
+Please call for additional info and quote-

Contact Your Local Ham Dealer Today!!!
To order direct call (508) 475-7831or write

for our informational brochure on our other fine products
Balune:Antenna Kits-Filters-Cemier Insuiators-ENDsulators™ -Coaxial Relays
All products come with a 30 Day Warranty

-NOTICE-

We are the NEW manufacturers of the original

JAMES MILLEN™ Products
508) 975-2711 Sam-5pm EST M-F

CIRCLE 136 ON READER SERVICE CARD

3D2AA via SM2BFJ
4STEF effective Oct, 18 via N1HBF
4U1ITU 1990 CQWW phone via OK3LZ
4U1ITU  Oct. 20, 1990 op was KGYK
4U45UN  (4U1UN) via NAZK
SW1JF via WBBOKK
SWil) via KEVNX
5W1TD via WEMKB
SWixXD via WexXD
BD2X via KD5GY
BI2A via XE2AQ
TZ1AB 1990 CQ WW phone only
via KN2N
Callbook address;
others now via WB2WOW
BP9X via K4FJ
9HBC via PAOVAJ
9J2FR via 12ZZU
gMe00  viaN200O
9Y¥4H via Callbook address
A35DM via ON4OM
AT1CD PO Box 80074
Al-Wakr, Qatar
AY9F via LUSFHF
CN2CW viaF2CW
CN2JO via F1MJ
op was FBATQ
CNBYP via FGFYP
CNBVV via F6EEM
CQSMm via G3PFS
CR2UW viaCT4UW
CT3EU via G3PFS

QSL ROUTES

cvav via CX4CB SV5A via SV1AIH
CY3SCF via FP5DX T30F via OHBEZS

1990 Callbook address T30JH Box 299
DEBGA via N6ZV Ryde, NSW 2112
DeBVT via K§VT Australia
ED4CW EA4CW, José Ricardo Lopez TASKA via HAGNNN

PO Box 28067 TP2CE November 2-4:

280B0-Madrid, Spain via F6FQK
ES2WX POBox 13 TY1DX via IK6FHG

Viimsi 203006 TY2A Box 40

Estonia, USSR 61100 Pesaro, italy
FKBGJ via FECXJ UHBEA now via W5BWA
FOQSSJ via KBJRK V47KP via K2DOX
FOBAA via N6VO V47NS via WINSZ

for North America V6380 via VE3JDO
FY5FP via ON4ZD VB3DX via JATHMZ
GPBUW via GIXTT V73AZ via KX6DC
HC2G via HC2CG Callbook address
HD1T via W2KF VB50M via N200O
HX6DMX via French bureau VPZMEU via KBUE
IJBMAS via IKBISH VPSVWE via WDBRIH
J37DX via WBKKF VPSVMA via WDBLLD
J3TV via KBCV WETEX/CT3 via WETEX
JY9SH Ray Shankweiler, Box 354 XXIKA via KC9V

Amman, Jordan XusDX via JATNUT
KSELWNSE wiaKSEL uSe oversize
KHOAM via JE1CKA envelope
LBH via LU4HH YJ1A via OH3GZ
LP3F via LUGFAZ YM5SKA via HADNNN
LZ1V via LZ1KZM ZS9/W6KG same as COQL
PY1ON/PQ8 via PY1QON 2592 via ZS6BCR
R3R via RAZRAT Z89Z2/Z51 wviaOH2BH
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Number 19 on your Feedback card

Michael Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

A Station T/R Controller

Last month | mentioned a project ev-
ery QRPer should have in the shack: a
station T/R contraoller. This month we'll
take a look at what is needed to accom-
plish this task.

When | started working on the sta-
tion controlier, | had to design it to work
in anyone’s station; to be able to mate
with and control the vast amount of
receivers on the market, without know-
ing the requirements for muting or an-
tenna changeover. This controller uses
relay switching to control the external
devices. | chose relays for several
simple reasons: They're cheap, easy
to come by, and they totally isolate the
logic from the external device. I've in-
cluded a parts list for all major compo-
nents, with Radio Shack part numbers.
Of course, you don't have to get your
parts from Radio Shack; junk box parts
will do quite nicely. In fact, the board
layout is very flexible. You can use ei-
ther radial or axial capacitors for
the two large electrolytic capacitors
listed.

To make things even better, I've
joined forces with FAR Circuits to pro-
duce circuit boards for this column (see
the parts list for address).

The T/R controller should be looked
at as four ditferent circuits. This will
make troubleshooting easier, should
the need arise. The four circuits consist
of the following: sidetone generator,

Parts List
1 741 op amp RS 276-007
1 LM386 amplifier RS 276-1731
4 2N2222 or RS 276-2009
1 2N3905 or RS 276-2023
4 1N4001 RS 276-1101
1 1N814 RS 276-1122
1 5k PC trimmer RS 271-217
1 100k PCtrimmer RS 271-220
or 100k panel pot RS 271-092
1 10k PCtrimmer RS 271-218
or 10k panel pot RS 271-1721
1 4700 puF cap RS 272-1022
1000 uF cap RS 272-958
or 1000 uF RS 272-1047
1 470 uF RS 272-1030
or use 470 yF RS 272-1018
1 O1cap RS 272-135
1 47 uF RS 272-1027
1 10uF RS 272-1025
2 PCmountrelays RS 275-219
1 reed relay RS 275-233
1 metalenclosure RS 270-272

Miscellaneous parts include resistors,
small capacitors, PC board, IC sockets,
connectors, knobs, LEDs, wire, anten-
na relay (a good choice would be RS
275-218), and other odds and ends.

A blank PC board is available for $6.50
+ $1.50 postagefhandling from FAR
Circuits, 18N640 Field Court, Dundee
IL 60118.

[Low Power Operation

audio amplifier, delay switching and
keying, and power conditioning. To
better understand how the T/R con-
troller works, a short description might
help. We’ll start with the power condi-
tioning part of the controller.

Power Conditioning Circuit

Being solar powered, my station is a
bit different from the usual ham shack.
A large battery bank supplies power to
the shack. Because of the nature of
this setup, | have to decouple any
12-volt device from the 12-volt bus. In
the T/R controller, the decoupling is
in the form of a large electrolytic capac-
itor.

To provide reverse voltage protec-
tion to the T/R controller, a small
1N4001 diode is in series with the sup-
ply line. You might worry about the
diode surviving the inrush of current to
charge the capacitor, but this shouldn't
be a problem. If you can't sleep at night
thinking about it, use a 3-amp diode in
place of the 1N4001.

If you connect up the T/R controller
backwards, nothing will happen, and
there will be no damage. After this
diode comes the 4700 uF capacitor.
You may not need that much capaci-
tance. In fact, one of the T/R controllers
| plan on using in a transceiver has only
2200 uF of capacitance. Use what you
need to keep critters off of the +12 volt
bus, but don't lose any sleep if you
can’t find the exact amount listed here.
The value is not critical. | supply oper-
ating power for the T/R controller from
my +12 volt power bus.

As a second thought, you can use a
wall transformer to power the T/R con-
troller, as long as the unit can supply
+12 volts with at least 500 mA, The
large 4700 puF cap will smooth out even
the nastiest wall transformer power
supply. You may even be able to get by
with an AC powered wall transformer,
as the diode will rectify this and the
4700 uF cap will then act as a large
filter cap. This is not the best route to
take, but it should work. A 470-ohm
resistor and LED are included to let you
know the T/R controller has power ap-
plied to it.

Four LEDs keep you informed on
what is happening with the T/R con-
troller. There is one each for “power
on,"” CW keying, delay, and “audio
on.”" | used TP1 LEDs in my proto-
types. These are very bright and look
nice in the case | chose to use.

The Sidetone Generator

| used a 741 op amp to generate the
tone, with a PC mounted trimmer to
adjust the pitch. You can adjust it to
your liking. This tone generator is
turned on and off to follow the keying. |
did not want to keep the tone generator
running all the time, since this could
cause trouble if the high gain audio
stages of a direct conversion receiver
were to pick it up. The result wouldbe a
constant tone in the receiver. The tone
generator is keyed on by applying +12
volts to the sidetone input.

62 73 Amateur Radio Today * February, 1991

e

S

b oecua i T

Photo A. Inside of the prototype of the T/R controller. Notice the four relays, one is

hidden under the speaker. Also, note the three extra ICs for the keying delay
circuit. This was not included in the final circuit.
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Photo B. Rear view of the T/R controller in a Radio Shack chassis.

The Audio Amplifier

The audio amplifier takes the low-
level sidetone and provides speaker
level audio. This is a classic design
using an LM386 audio amplifier chip.
MNotice the second 1000 uF capacitor
near the LM386. Don’t forget to include
this capacitor; it keeps the LM386
happy.

You may either use the PC mounted
trimmer to adjust the volume of the
sidetone, or a panel mounted control,
as | did. If you decide to panel-mount
the volume control, just run the wires to
the PC holes used for the trimmer. Use
small shielded cable. A set of holes is
included on the board to turn off the
audio amplifier. If you want to keep the
audio on all the time, jumper these
pads together and just turn the volume
down. | added this feature just in case
your keyer has a built-in sidetone.

Delay Keying

Though the final product is simple,
cheap, and efficient, | had to do some
real soul searching on the design of the
delay keying. Inthe photographs of the
prototype, you'll notice several extra |[C
chips. These were used to add a 25 ms
delay to the transmitter. The idea was
to turn the relays on, let the contacts
stop bouncing, and then turn the trans-
mitter on. The prototype waorked quite
well, but | was also getting reports of
missed first characters. By the time |
fixed that problem, | had practically no
delay left, so why include it?

The delay circuit is fast (this depends
on the type of relay used) and ex-
tremely easy to build. When the key
is closed, transistor Q2 is turned on.
This supplies + 12 volts for several cir-

cuits. First, if you connect the sidetone
out to sidetone in, you provide keying
voltage for the sidetone generator.
aecond, transistor Q3 is turned on.
This grounds the reed relay, keying the
transmitter. An LED is also keyed
along with the relay.

While all this is happening, +12 volts
is applied to the 47 uF capacitor via the
1N914 diode. This turns on Q4 and Q5,
activating the two on-board relays. No-
tice that the contacts of each of these
relays are not connected in any partic-
ular way. This is one of the benefits of
the T/R controller: complete versatility.
One relay will control an external an-
tenna relay and the other will mute the
receiver. The contacts of both relays
are rated at 5 amps. You can use one of
the relays, if need be, to control a 110
volt AC antenna coaxial relay. Howev-
er, if you do this, use EXTREME CAU-
TION since you'll be exposing yourself
to the full line voltage on the back of the
board.

You might also want to move the re-
lays off the board. This might be the
case if you can't find, or don't want to
spend, the money for Radio Shack re-
lays. If this is so, connect the coils to
the proper pad of the T/R board. Mount
the relay and use the contacts to your
liking. A 4PDT relay can be used with
no trouble if you don’'t mind the rat’s
nest of wires coming from the contacts.

In small QRP projects, you might
even be able to get away with running
the antenna through the on-board re-
lay. There is minimum RF bypassing
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and the volume control to mid-range.
Apply power to the controller. Make
sure the audio power is turned on via
the PC pads.

If you installed the power-on LED, it
should be on. Use a clip lead and apply
+12 volts (get this from the + side of
the 4700 uF capacitor) to the sidetone
in the terminal. If all is working, you'll
hear a tone from the speaker. Remove
power from the board. Finish stuffing
the rest of the board.

Sel the delay control to mid-range.
Apply power to the board. Ground the
key input terminal. The relays should
pull in and the T/R LED should be on.
Remove the clip lead from the key-in
terminal. After a short delay (deter-
mined by the setting of the delay con-
trol), the relays should drop out and the
LED shouild go dark. Key the terminal
on and off with the clip lead. This should
make the reed relay also turn on and
off, following the keying from the termi-
nal. The CW LED should also follow the
keying. Use asmall wire and connect the
sidetone out to sidetone in terminals
logether. Again, ground the key input.
The sidetone should sound, relays pull
in, and reed relay foliow the keying.

If you connect your keyer, straight
key, computer or whatever to the key
in the terminal, grounding this point will
turn on the T/R controller. | used a

Figure 1. Schematic for the T/R controller.

on the board. You might have to add
some 0.01 and 100 pF caps on the
input lines to keep RF from getting into
the circuit.

Start to Finish
The T/R controller is best built in sec-

tions. The first place to start is with
the power conditioning components.
Stuff the components for the sidetone
and audio amplifier second. After
checking over your work, connect
an 8-ohm speaker to the output ter-
minals. Set both the pitch control

&

six-position switch to select six differ-
ent inputs from the front panel on my
T/R controller. Not only do you get
total automatic T/R control, but the
added convenience of keyer selec-
tion, t00.

Figure 2. Parts placement.

FEB. 91
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Antenna Connection

Perhaps the most difficuit part of
building the T/R controller will be
deciding how to connect it up to the
rest of the equipment. Primary consid-
eration will be in the antenna switch-
ing. | use a second relay (from the junk
box; if purchased, a good choice would
be a Radio Shack 275-218) in a small
aluminum box. The box is mounted in
an out-of-the-way place with a control
cable connecting the antenna swilch-
ing relay to the T/R controller via a two-
conductor cable,

This box contains S0-239 connec-
tors and RCA jacks, so | can use
both or either type of connector on the
end of the cables from the antenna,
receiver, and transmitter. The relay
contacts switch from receiver o trans-
mitter. The control voltage is +12,
supplied from the T/R controller.
One of the on-board relay supplies
switched +12 volts to the antenna
control relay.

The second on-board relay mules
the receiver. My receiver needed the
mute line isolated from ground to re-
ceive. To mute the receiver, you mute
the line fo ground. Now you can see
why the contacts of the relay have been
left uncommitted. | use RCA jacks on
the back of the T/R controller, and just
pick the ones that | need.

Well, that’s about all the space this
month. Now that you have a T/R con-
troller, perhaps next month we'll have
something to control. Don't unplug the

soldering iron just yet. [illl

73s
WEBBVGE

Figure 3. Foil diagram.
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NEew probucTs

Compiled by Hope Currier

AEA

The PC-Pakratt Il has finally ar-
rived! This program replaces the
popular PC-Pakratt program for
IBM compatible computers. ltis a
powerful program that takes ad-
vantage of AEA's exclusive Host
Mode, and offers full Host Mode
support for the latest PK-232 com-
mand set. PC-Pakratt |l works with
IBM AT & XT compatible comput-
ers, with or without a mouse. The
program includes the latest ver-
sion of AEA's PK-FAX program,
offers a full QSO logging feature
and a DOS gateway, and it can
save and restore all 18K of Pak-
Mail messages to disk. Its other
features include user-friendly
help screens, macro facility, com-
plete parameter screens, and
quick access to the user's word
processor. PC-Pakratt Il very
closely resembles the original pro-
gram, so current users should find
it relatively quick and easy to
make the switch.

If you already own the original
PC-Pakratt, regardless of when
you purchased it, you are eligible
for a $40 discount off the suggest-
ed retail price of $70 for the new
program. For more information
contact Advanced Electronic Ap-
plications, Inc., P.O. Box C2160,
Bldg. O & P—2006 196th SW,
Lynwood WA 98036-0918; (206)
775-7373, Upgrade Hot Line:
(206) 774-1722. Or Circle Reader
Service No. 201.

ASHTONITC

Ashton ITC has announced a
new communications software
product called SCORPIO (Short-
wave Computer Operated Radio
Plus Input/Qutput). Designed for
the sophisticated shortwave lis-
tener and monitor, SCORPIO
breaks new ground by combining
intelligent scanning, based on a
flexible database search, with
simultaneous automated digital
signal decoding and data capture.
It can be interfaced with ICOM
and Kenwood computer-ready re-
ceivers, plus RS-232 all mode ter-
minal units such as those manu-
factured by AEA, Kantronics,
MFJ, Tonno and others.

SCORPIO makes it easy to
build databases (log files) which
can include a received station’s
identification, location, frequen-
cy, mode, time of operation, agen-
cy or type of service, signal level,
date heard and any pertinent re-
marks. These databases may
contain thousands of entries and
may be sorted and searched Dy
any category. An AutoLog func-
tion can even record ‘hits"’ to disk
during a scan, and convert the re-
sultant file to a database.

SCORPIO includes a compre-
hensive User's Guide and a sam-
ple database containing 100 of
the most popular HF utility and
SW broadcast frequencies. It sells
for $90. Contact Ashton ITC, P.O.
Box 830, Dandridge TN 37725;
(615) 397-0742. Or circle Reader
Service No. 205.

JeCOMM

J*Comm has introduced a new
audio filter for use by amateur ra-
dio operators and SWLs, the Mag-
icNotch™, This is an automatic au-
dio notch filter designed to
instantly remove heterodyne
QRM from SSB reception. It ef-
fectively reduces interference
caused by negligent operators
tuning on or near the frequency,
CW signals,or other carriers. The
MagicNotch filter is also very use-
ful in reducing the effects of com-
puter generated RFl, which is be-
coming an important source of
heterodynes in the ham shack to-
day. No tuning of the filter is re-
quired. When interference of a
constant frequency is detected by
the control circuitry, the internal
switched capacitor active filter
(SCAF) is automatically tuned to
that frequency, effectively reduc-
ing the interference by up to 40
dB. The filter will continue to track

any variation in the frequency of
the interference until it disap-
pears. The width of the notch is
extremely narrow so there is no
noticeable degradation in the
quality of normal speech signals.
The filter activates in less than
one second. In many cases, the
operator may not even be aware
that a carrier has appeared. Oper-
ation of the filter is indicated by a
two color LED which turns red
when an interfering signal is
locked in.

No modifications to existing
equipment are necessary. The fil-
ter operates on the audio output
from the receiver as obtained from
the external speaker output. The
built-in 2 watt amplifier is suffi-
cient to drive any 8 ohm speaker.
The filter is powered by 10-14
voits DC, which is usually ob-
tained from the accessory con-
nector of the rig. The compact
5.5"x3" x 1.5" unitis housed in a
gray and blue aluminum enclo-
sure.

The introductory price is $100,
plus $5 S&H. Contact your near-
est dealer, or J*COMM, P.O. Box
194, Ben Lomond CA 95005-
0194; (408) 336-3503. Or circle
Reader Service No. 203.

PALOMAR ENGINEERS

Palomar Engineers has a new
addition to their high power balun
line: the Model SB-4. This balun,
4" in diameter x 4" high, is spe-
cially designed to operate at high
SWRH so it can be used in antenna
tuners, at the feedpoint of multi-
band dipoles, and to convert from
ladder line to coaxial line outside
the hamshack. It has a 1:4 imped-
ance ratio and operates efficiently
from 1.8 to 30 MHz. Power capa-
bility 1s 2000 watts continuous
power at up to 10:1 SWR. The
balun is weatherproof, epoxy-
filled and sealed, with Teflon™-
insulated SO-239 connector and
wire leads for the antenna or lad-
der line. A stainless eyebolt is pro-
vided for mounting.

The Model SB-4 is priced at

$75. Contact Palomar Engineers,
P.O. Box 455, Escondido CA
892033;(619) 747-3343, FAX (619)
747-3346. Or circle Reader Ser-
vice No. 202.
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AMERICAN DESIGN
COMPONENTS

A new 1991 catalog of electron-
ic, electromechanical and com-
puter-related parts and compo-
nents at below factory outlet
prices is now available from Amer-
ican Design Components. This
48-page, fully-illustrated catalog
is chock full of components and
peripherals. It features integrated
circuits, switches and connectors,
power supplies, rechargeable bal-
teries, fans, blowers, and more.
Easy indexed for shopping, the
catalog also features a large as-
sortment of computer products
such as monitors, disk drives,
add-on boards, mice, modems,
and unbelievably low-priced com-

puter systems. All material is
available for “‘off-the-shelf”” deliv-
ery.

Contact American Design Com-
ponents, 815 Fairview Avenue,
Fairview NJ 07022; (800) 776-
3700, (201) 841-5000. Or circle
Reader Service No. 204.

PASTERNAK ENTERPRISES

Pasternak Enterprises catalog
#1991 features a complete line of
amplifiers, molded breakouts,
coaxial cable, coaxial swilches,
cutting tools, stripping tools, coax-
ial connectors, coaxial adapters,
coaxial detectors, coaxial attenu-
ators, coaxial terminations, patch
cords, programmable attenua-
tors, push-button attenuators,
coaxial cable assemblies, waveg-
uide adapters, twinaxial adapters
and connectors. In addition, this

catalog contains many new cable
assemblies that utilize 3.5mm,
7mm, HN, N, SMA, SMB, SMC,
BNC, TNC, UHF, SC, SHV and
MHV connectors. It includes pric-
ing on more than 2,500 standard
catalog items, as well as technical
information.

For more information contact
Pasternak Enterprises, P.O. Box
16759, irvine CA 92713-6759;
(714) 261-1920, FAX (714) 261-
7451. Or circle Reader Service
No. 206.
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mmE RF POWER AMPLIFIERS

4 0 WATTS

(144-148 MHz)

SPECIFICATIONS
- - Freq. — Power —Preamp— DC
TE SYSTEMS new HPA Series of high U Model MHz Input Output NF-dB Gain-dB +Vdc
amplifiers now available through select national
distributors. 0550G 50-54
All amplifiers are linear (all-mode), automatic 0552G 50-54
T/R switching, and incorporate optional GaAs 1450G 144-148

FET preamp. Amps are usable with a wide in-
put drive level range. Thermal shutdown protec-
tion and remote control capability included. All 2252G 220-225
units are designed to ICAS ratings and meet 4450G 420-450
FCC part 97 regulations. Approx. sizeis 2.8 x
10 x 11.5" and weight is 8 Ibs.

1452G 144-148

4452G 420-450

Consult your local dealer or send directly for Models also available without GaAs FET preamp (delete G suffix on model #). All units
further product information. cover full amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier. Con-
tinuous duty repeater amps also available.

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

TE TE SYSTEMS etc. also available — consult factory.
2 a-ag3.:1-1 PO Box 25845
Los Angeles, CA 90025

(213) 478-0591

CIRCLE 232 ON READER SERVICE CARD



Number 21 on your Feedback card

Ask KaBoom

Michael J. Geier KBTUM
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Why Rigs Sound the Way
They Do

One favorite topic you can hear on
any ham band at just about any hour is
the good ol" “"How's my rig sound?"
Sometimes it seems like an obsession,
surpassed only by the local weather
and QTH.

Why are we so concerned about how
our radios sound? Well, for one thing, it
comes from the tradition of home-
brewing. Remember, there was a time,
not all that long ago, when we hams
built our own stations. Not only was the
transmitted audio quality a point of
pride, it was also a legal concern.
Bandwidth limits had to be observed,
and you couldn’t count on Kenwood to
ensure you weren’t breaking the law
because of excessive high frequency
response or distortion.

Today, of course, home-built sta-
tions are rare, at least on this side of the
now-rusty iron curtain. Yet we continue
o discuss and adjust our audio, trying
different mikes and level seltings, all
the while striving vainly for that “‘per-
fect” sound. What we often overiook,
however, is that the sound of a rig is
dependent upon far more than its mi-
crophone, and in fact may be inherent
in the radio itself. More than anything
else, the modulation mode (AM, SSB,
FM) and the method used to achieve it
determine the limits of audio quality.
But let's start where the audio signal
starts: the mike.

Speak Into the Transducer, Sonny

Yes, your microphone's characteris-
tics do have a greal influence on your
audio.

There are four types of mikes in com-
mon use:;

Crystal mikes depend on the
piezoelectric effect to generate a
voltage by flexing a crystal. They have
a high impedance (50k ohms or more)
and are mostly found with oider tube
gear. The mikes are somewhat tinny
and harsh sounding. Sometimes, the
effect can resull in excellent "punch”
on SSB. Unfortunately, crystal mikes
also have a limited life, and the old one
you got with that hamfest special may
be shot. The symptom of a bad one is
extremely tinny or distorted audio, bor-
dering on the unintelligible. Many an
hour has been lost fruitlessly tracing
signals through perfectly good audio
stages when the real problem was a
bad crystal mike.

Ceramic mikes are similar to the
crystal units excepl that they are less
likely to fail with age, and they are a bit
less tinny. Although not in common
use, they can be great with tube gear,
and even used successfully with solid-
state gear, as long as there's a match-
ing transformer between the mike and
the rig. Some exotic headset-type
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mikes use ceramic elements to great
advantage.

Dynamic mikes are built somewhat
like small speakers. They have perma-
nent magnets and voice coils. The dif-
ference is thal they are used in the
generator mode; the output from the
voice coil results from the sound waves
striking the diaphragm.

These mikes are inherently low-
impedance, and produce far less out-
put than their piezoelectric cousins,
Some have small matching transform-
ers in their cabinets for high-
impedance use. Dynamic mikes are
pretty rugged, and rarely ever fail.

Their sound is quite a bit less tinny
than that from the crystal or ceramic
types, but it still has a rising frequency
characteristic. That is, the voltage out-
put of the mike rises with the audio
frequency. Until a few years ago, mo-
bile HF rigs and most VHF units came
equipped with dynamic mikes.

Electret condenser mikes have the
smoothest frequency response of all.
They use a permanently-charged di-
aphragm (the “‘electret’) between two
electrodes, in a capacitor-like arrange-
ment. The minute changes in capaci-
tance which resull from the di-
aphragm’s flexing can be detected
with an FET preamp and converted
into an audio signal. In fact, most con-
denser mikes have the preamps built
right into their tiny cases! Even with the
circuitry, they are the smallest mikes
around. Because their diaphragms
don’t have to push against anything,
they don't need much mass. (That's
also the reason for the greal frequency
response.)

Because of their flat frequency re-
sponse, these mikes sound very natu-
ral, and high-precision versions are of-
ten used in studio recording. Natural
voice quality is not the same thing as
maximum intelligibility, though. In fact,
a somewhat tinny mike gets through
HF QRM better than a natural, smooth
condenser mike. Despite this, most
new rgs come with condenser mikes
because they are small and inexpen-
sive. With some equalization, though,
they can sound fine on the air. Some
radios incorporate the EQ into their
speech amps.

By the way, all condenser mikes re-
quire DC power to run the preamps.
Some have small batteries, but many
are supplied with power from the rig,
often on the same wire carrying the
audio.

XMIT Modulation

Different modulation modes sound
different. We all know that, but why is it
s07?

In theory, modulation is modulation,
and it shouldnt make any difference
what kind you use, as long as the re-
ceived signal levels are adequate to
prevent noise on the demodulated out-
pul. But you've heard it said that FM
sounds the best, AM is great, and SSB
is the worst. Is this true? Well, yes.
Also, no.
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FM does sound great. Mast FM rigs,
including HTs, are supplied with con-
denser mikes, so they start with natural
voice quality. FM modulators and de-
modulators can be made very linear,
which means low distortion. Also, the
inherent noise-canceling effect of FM
makes it seem especially clean, and
the punch of a tinny mike is not need-
ed. (In fact, excessive high frequency
response makes a noisy, weak FM sig-
nal even worse, since it dilutes the liny
signal energy across a wider band-
width.)

Finally, the IF bandwidth in FM re-
ceivers is quite a bit wider than the
transmitter's deviation bandwidth, and
unlike AM and SSB, it is not directly
related to high frequency response. As
a result, the receiver’s selectivity filter-
ing does nol degrade the audio. Alto-
gether, there's not much to interfere
with the quality of FM, at least under
local conditions. (Multipath and fading
distortions make FM a dicey proposi-
tion for HF, although it is still fun.) if you
were allowed 15 kHz audio bandwidth
and wider dewviation, you could sound
just like your local rock and roll station.

AM. Ask any AMer and he will tell
you that AM sounds much better than
SSB. Is this true? Yup, but it doesn't
have to be. Recently, | had the opportu-
nity to play with the new Kenwood TS-
8950S HF rig, which has the facility to
aliow recejver filter selection indepen-
dent of mode. | tuned an SSB signal in,
and it sounded normal. Then | removed
the SSB filter, and wow, it sounded
exactly like AM—much crisper and
brighter and altogether more pleasant.
Al last | could confirm what i'd always
suspected: The deficiency seemingly
inherent in SSB is actually caused by
the sideband filter. (More on this later.)

The AM mode is simple and easy 10
do. In order to avoid having to make all
the transmitter stages linear, though,
modulation is usually accomplished
right at the finals, by means of feeding
their DC power through a transformer
and pumping audio into the other side.
The power fluctuates, and so does the
output power, and there you have it—
AM.

Of course there is always some au-
dio phase distortion with a transformer,
but it is neglgible by voice communica-
tions standards. And without a side-
band filter, the high-frequency rolloff
can be rather gradual, resulting in con-
siderably more than 3 kHz audio band-
width. It's illegal, but it sounds real
nice. So, AM is pretty damed good. But
then, the amount of received noise is
usually greater than with FM, so it
sounds a little less clean.

And then there's selective fading,
when one sideband fades more than
the other, causing horrendous distor-
tion. AM is especially prone to this kind
of problem, because it includes and
demodulates both sidebands. You can
avoid it by clipping off one sideband,
but then you may as well just go o
SSB, because the clipping filter will
make it sound the same.

SSB—is it bad? No, notat all. Itis far
and away the most power-efficient
mode, and the audio is adequate for
our normal uses. But it does sound a bil
odd, even when the signal is precisely
tuned in. To me, it sounds constricted.
Of course, the filtering does cul the

high frequencies off rather steeply at 3
kHz, which is required by law anyway.
(Are you listening, AMers?) But it's
more than that,

It appears to come from the reso-
nance of the sideband filter. Any such
steep filter will ring a little bit, and in
some rigs you can hear it by tuning in
background noise with no signal. If you
listen carefully, you can discern a defi-
nite pitch to the noise, and this pitch is
the resonance of the filter. Switch to
AM and the note will be gone.

Remember that the sideband filter is
used both in transmit and receive, 50
its effects are doubled. |s there another
way? Yes, there |s, and it is actually
older than the way we do it now. Early
sideband rigs used a technigue called
“phasing”’ to generale and receive
SSB. In this method, transmit and re-
ceive signals al the IF level were split
90 degrees out of phase and combined
in a special sort of mixer to cancel one
sideband. It worked fine, but it was
tricky to align and required lots of com-
ponents.

Also, the phase relationships had to
remain constant over the required
bandwidth, or insufficient alternate
sideband suppression and/or distor-
tion could resull. The great part of the
scheme was that there was no side-
band filter. At the time, the prime con-
siderations were cost and availability—
the ordinary parts were cheaper and
easier to get than a good steep filter.
What no one even realized then was
that the technique heild the promisa of
sounding better than a filter. Unfortu-
nately, phasing ngs have disappeared
as good, inexpensive filters have domi-
nated the scene.

Is it too late for phasing? Maybe not.
With today's technology, good and sta-
ble phasing circuitry should be simple
to accomplish. Then, the IF filtering
could be better tailored to avoid that
tight, almost-ringing sound associated
with SSB.

SSB Filter Adjustment

If your LSB and USB don't sound the
same, your rig may need adjustment.
They should have approximately the
same tonal balance. An easy way to
check is to let the rig warm up for about
15 minutes and then tune to where
there is only band noise and no signal.
Swilch between the two sidebands and
note the sound. They are not likely to
be exactly the same because the two
skirts of the sideband filter are never
perfectly symmetrical. If the two sound
very different, one or both may need
adjustment,

Check the service manual for the
carrier oscillator adjustments. These
determine the exact frequency of the
signal sent through the filter, and there
is one for each sideband. Turning them
will vary the audio response from tinny
o bassy.

Incorrect adjustment can result in
poor adjacen! sideband suppression
on both transmit and receive, so il is
important to set them carefully. The
manual should detail the correct proce-
dure.

Well, that's about it, See you all next
month. K
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CoCo Packet

Here in Maryland, February is the
month with the reputation of blessing
us with the most snow of the winter. S0,
as | sit here looking at my beautiful
doublet antenna that took me so long to
get up, as it now lies frozen on the
ground, let’s have a look at what inter-
ests you.

Michael Simmons WB9CWE of
Charleston, Illinois, relates being an
avid reader of “RTTY Loop" who has a
special interest in the Tandy Color
Computer. He states that to his cha-
grin, he has noticed a painful lack of
packet software for the CoCo. He is
wondering if there is any source, com-
mercial or public domain, for packet
software for this computer.

Well, Michael, my search for packel
software reaches back many years,
and | will say up front that | have often
been as frustrated as you are. Several
years ago, noticing that some of the
original work on digital modes was
done on Motorola (6B00 and offspring)
microprocessors, | wrote 1o several of
the pioneers, asking them if software
applicable to the masses would be in
the offing. To a man, they responded,
“No."

It seems that, all things considered,
most of the applications for general
purpose (not dedicated) microcomput-
ers were just not suited to packet or
AMTOR as configured, usually be-
cause of hardware constraints. This is
not to say that someone, somewhera,
did not write a program to put the 6809
(the CoCo’'s CPU) onto packet; it's just
that no one told me about it.

As it sits now, the best bet for packetl
is to use your computer as a powerful
terminal, with one of the many terminal
programs, and allow a dedicated mi-
croprocessor in a box, a packet termi-
nal, to do the hard parl. Thal way, you
can have the best of both worlds.

Oh, yes, one other poinl Michael
mentioned in his letter. He asked if it
were possible to convince ham radio
software writers 1o give some Sernous
attention to writing communications
software for the CoCo. Michael notes
that this compulter has evolved into a
rather sophisticated machine with full
features, making the lack of support by
the various commercial software pub-
lishers very puzziing.

Puzzling? Not if you consider the
size of the installed base of computers
among radio amateurs. Again, |
queried some of the software houses,
and that is exactly what | heard. Yes,
the CoCo is a fine machine, but the fact
remains that there are more C-64s and
PC clones in ham shacks than CoCo's.
There are several public domain or
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shareware programs, but, as you
know, essentially no commercial ones.
A company just cannot afford the de-
velopment and marketing costs of a
program that may receive only limited
support from the community.

Hope the information helps. Who
knows, maybe one of our readers will
roll up his sleeves and write that pro-
gram!

Copying and Receiving CW

Norm Boles WJ5Z of Las Cruces,
New Mexico, is particularily interested
in copying CW on his computer. Again,
Norm, | have looked and found noth-
ing. There are several CW practice pro-
grams around, and in fact, such a pro-
gram is relatively easy to write in
BASIC. Yes, if there is a demand | will
print one here, but only if more than
one of you asks for it.

Receiving CW is another matter. |
agree that the CoCo is well-suited to
the task, but no one has writien the
program—yet! If | hear something, you
can be sure I'll pass it along.

The Mighty Mite

From the newest o one of the old-
est—machines, that is—| have another
letter here from Bob Schaumleffel
WAZ2IKS, of Olean, New York, who
speaks to my recollection of the Mighty
Mite printer. Bob seconds the com-
ment that this machine, if you can find
one, is a beast to align but a workhorse
once it is.

He purchased one about six years
ago, complete with manuals (now
that's a find), went through the align-
ment procedures, and found that if an
adjustment was off a few thousandths
of an inch, the little feller wouldn't work
properly. He finally got it to perk along,
and it is still in use today as one of his
hard copy machines.

Bob also feels that if you planto geta
Mite working, it's not a bad idea to pick
up a junker at a hamfest. Parts are hard
lo come by and any source wouldn’t
hurt! Thanks for the letter, Bob. Notes
from youngsters like you keep us all
hopping. And thanks for the stamp on
the letter. It's been quite a few years
since |'ve seen the 5 cent amateur ra-
dio stamp. That I'm old enough to have
some put away, and remember when 5
cents was first class postage, is fright-
ening enough!

Solder Sniffer Award

The RTTY Loop 1991 Solder Sniffer
award candidate this month is Rob Za-
hora of Burlington, Massachusetts.
Rob writes that he has finished the TU-
1000, published in the June 1985 issue
of 73. Now, as soon as he gets a Bau-
dot to ASCIl conversion board, he
should be in business. Hey Rob,
please let us all know how things work
oul.

PK-232 Quirk

A cautionary note arrived in the mail
from Bill Weatherford WABNDF/
TU4CQ, Cote d'Ivoire. Bill is using the
AEA PK-232 with his Leading Edge
Model D computer, and a friend of his
is also using a PK-232 with an Apple
Il+. Both of them are quite pleased
with the PK-232, but noted an interest-
ing quirk.

Like many "'boxes’ which come into
the shack these days, the PK-232 does
not come with a power supply. Bill
points out that the manual for this ter-
minal calls for 12 voits DC at 1 ampere
on one page, and at 750 mA on anoth-
er. He found that if you run it at a tad
less than 750 mA, you get all sorts of
weird results. To stay on the safe side,
be sure to use a power supply that can
supply the full ampere. A marginal sup-
ply just won't do here. Thanks for the
tip, Bill.

Problem of the Month

This one comes from Leslie Bruce
WOOX (ex-WIBSR/W7KMD/WREHX/
KSAXW) of Boulder, Colorado. Leslie
states that after many years of Model
14s, 19s, 28s, 33s, and 35s, he is
now all computerized, and he hopes
to obtain hard copy from his com-
puter printer while using the computer
on RTTY.

With a C-64, Hamtext cartridge, a
Flesher TU-170, and a Blue Chip print-
er, Leslie wonders if there is a way that

he can print on the printer both the
transmitted and received data while
using the split screen display of Ham-
text. | don't know, but if the manual
does not say so, | will guess that you
can't. There are enough others out
there with similar setups, so if it's pos-
sible, hopefully | will hear about it soon
enough. If so, I'll pass it along here in
“RTTY Loop.™

On another note, Leslie wonders
what his Blue Chip printer looks like to
other programs. With printer drivers
like Epson, Gemini, Panasonic, Silver
Reed, Okidata, etc., there is no men-
tion of Blue Chip. Well, to the bast of
my knowledge, the Blue Chip is one of
a series of printers which emulates
the Epson MX-80/FX-80 standards. |
would call it an Epson, and hope for
the best.

Good luck, and | hope to hear from
you again. I'm glad the years have nol
blunted your initiative in this crazy
hobby of ours.

Get in Touch

As always, | remain available to
your thoughts or such via mail, at the
above address, or on CompuServe
(ppn 75036,2501) or Delphi (user-
name MARCWAS3AJR). | love hearing
from you, and you never know when
your obscure question will end up
here in print for everyone to see!

Next month, don't miss 73as "RTTY
Loop’® Marches along. (Sorry. ..
| couldn’t help myself!) 5§
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Over a thousand users in North

America and Europe have enjoyed
good results in tackling their TVI
problems with I.C.E.'s wide line of
75 Ohm High Pass Filters.

Model 430 Series offers the only
complete engineering design in
the industry - common mode
interference isolation and
blocking, shield electrification
choking, differential interference
filtering, lightning protection
isolation, and a standard I.C.E.
1/8" thick heavy chassis
enclosure with grounding feature
and stainless steel hardware - all
in one 2" x 3" unit at easily
affordable prices.

High pass filters offer a clean,
inexpensive way to block
frequencies below 50 Mhz.
emanating from nearby
transmitters from disturbing TV
and VCR sets. Units are easily
mounted or hung from appliance
rear side close to antenna
terminals and work with
VHF /UHF /FM/CATV operations,
75 Ohms, “F" connectors
standard. Wavetrap models have
additional componentry to

attenuate signals from specific
interfering sources as well as

below 50 Mhz.
Individually boxed

with

Order Lime 1-B0-423 22
Nlain OFBre (317 S45-3412
Customer Service (317 S4T-1388
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Bill Pasternak WABITF
28197 Robin Avenue
Saugus CA 91350

Meet Peyton Montcure

In the October issue we interviewed
Tom McMillan WB3HGW, the man re-
sponsible for the FCC decision to relax
CW testing standards in upgrades for
the handicapped. In the December is-
sue, we interviewed April Moell, a pro-
fessional occupational therapist who
uses amateur radio in the rehabilitation
process. Now we come to the other end
of the spectrum. To a man who feels
that no handicapped person should be
required to pass any form of Morse
code test for a ham ticket anywhere in
the world. So emphatic in this quest is
law student Peyton Monitcure that he
has taken his demand to the United
Nations, and he may soon take the
United States to court.

What follows is the transcript of an
interview that aired during last sum-
mer’s second "'No-Code National Tele-
conference Radio Net."" Montcure was
interviewed by Newsline correspon-
dent Steve Bauer KCOHF. lronically,
being blind, Bauer himself is a handi-

capped person.

From the No-Code Teleconference

Bauer: Who is Peyton Montcure and
how did he become interested in ama-
teur radio?

Montcure: | became interested in
ham radio years ago when a ham radio
operator came 1o my house when | was
still a child, and gave me a little intro-
duction. | was very interested in it—but
| couldn’t use a telegraph key. | found
that | simply couldn’t coordinate my
muscles so that | could get any sort of
rhythm or speed. | gave it up and forgot
about it and went on with my life.

Since then, | went through college
and my learning disability was diag-
nosed. | found out, for example, that |
cannot use a manual typewriter, but |
can use an electric typewriter or a word
processor. Again, it was the same
problem with physical coordination.

| went to law school and began o
get very interested in issues related to
the handicapped. One day | thought
that | would write to the FCC—because
| had some time and | thought it would
be fun to get into ham radio. | had re-
cently attended a talk that a ham radio
group held suggesting that people
might like to get involved in it. Much to
my surprise, and indeed shock—be-
cause | thought that so much progress
had been made regarding issues for
the handicapped—I| found that the
FCC would not even accept my com-
plaint!

They did not even appear to know
what a civil rights complaint was. They
didn’t want to waive the code for me or
anyone. But | managed 1o work my way
up the chain, finally writing a letter to

President Bush, and getting the FCC to
accept my civil rights complaint.

They have since rejected it, which
they are entitled o do, giving as a rea-
son that the Americans With Disabili-
ties Act of 1989 has not yet been
passed by Congress. But of course it
will be. As soon as it is passed, | will file
another civil rights complaint. Either
the FCC will change its rules so that the
code will be waived for the handi-
capped, or | will end up filing another
compilaint.

After all, the object is o integrate the
handicapped into American sociely,
and one of the best ways to do this is to
get them fully into transportation, and
in this case, communications.

Bauer: The commission has recent-
ly announced that a handicapped ap-
plicant—after passing a 5 word per
minute code test—with proper medical
certification will not be required to pass

Bauer: How would you respond to a
handicapped person who had passed
a code test, and who challenged you
on your particular views regarding the
handicapped and code tesling?

Montcure: | would first congratulate
them on being able to pass a code test
or use a manual typewriter. But handi-
caps do vary from individual to individ-
ual. Some can do it, and some can't!

If you can do it, fine. But the object
here is to arrange for the handicapped
o communicate like everyone eise,
and not 1o restrict them by some arbi-
trary or capricious standard, such as
using a key which is irrelevant 10 voice
communications.

Bauer: Let's assume that you have
passed the state bar and you are a
practicing attorney. How would you
feel if the firm you were working for
hired someone who used their handi-
cap 1o get out of taking 50% of the
courses you had to pass in order 1o
become an attorney?

Montcure: It would depend on the
particular courses. Certainly | would
want them to take the courses that are

necessary 1o practice law, but if the
Board of Bar Examiners also required

“l can understand. . .
that the FCC might like to pass
a law saying that people who. . .
qualify without learning the code are
absolutely forbidden from using a
code key, by law!!"”’

additional code testis. Does this
change the FCC rules enough to basi-
cally satisfy your need and make you
happy?

Montcure: No, this does not satisfy
me or make me happy. The FCC ap-
parently has a battle going on internally
as o whether they are going to keep
the code or not. The point at issue here
is this: If | am in a wheelchair outside
the FCC building and want to get in-
side, would they tell me that | have to
get up out of my wheeilchair and strug-
gle up the steps at 5 or 20 steps per
minute? Why can't | use the ramp? If |
am handicapped and cannotl use the
code at all, why should | have to learn
it? It just does not make sense.

Bauer: What about the theory part of
the test? Should that also be waived for
anybody that claims a disability in that
area?

Montcure: | can’'t see what sort of
disability would necessitate waiving
any other part of the test. A civil nghts
official would really need to deal with
that issue. If somebody could present
information proving that they could not
handle some particular part of the test,
maybe some modification to some
other part of the test would be appropri-
ate. | frankly cannot imagine any prob-
lem there, because we are certainly not
lalking about any physical handicap.
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the individual to run a marathon, and
then swim, and canoe, and do certain
other physical exercises, | would not
sea any sense in thal. In other words,
each separate test must have a reason
behind it that justifies it, and that justi-
fies excluding individuals who cannot
pass il. The code test simply does not
meet that test.

Bauer: But you may gel on the air
and never have to figure out an Ohms
Law formula! | guess what | am trying to
find an answer 1o is where do we stop
cutting? Where do we stop diluting the
requirements for not only amateur ra-
dio but for other things?

Montcure: In the language of the
1973 Rehabilitation Act that Congress
passed, the question was whether the
handicapped person is otherwise qual-
ified. | cannot see how someone who
did not know electrical theory could be
qualified 1o operale a ham radio sta-
tion. That is very important to the oper-
ation of amateur radio gear. And | can
understand, for example, that the FCC
might like to pass a law saying that
people who cannot operate a code key,
and who do qualify without learning the
code, are absolutely forbidden from
using a code key, by law!!

Bauer: When the FCC formalizes
their new proposal concerning waiving
upgrade CW tests for handicapped

persons, will you try the 5 wpm tesl
yourself?

Montcure: | expect that the Ameri-
cans With Disabilities Act will be
passed by Congress very shortly, and
that requires accommodation in com-
munications. As soon as that bill be-
comes law, | intend to file another civil
rights complaint, and | imagine that the
code standard will be done away with
for those who cannol operate a tele-
graph key.

Naturally, if it were found that | or
some other handicapped individual
could manage the key in order to
broadcast, that would be fine. But five
words per minute is absurd]

Bauer: Have you done any studying
for the theory part of the test?

Montcure: | certainly would not want
to start studying for the thing until |
know that | will be permitted some day
to operate ham radio. | shall not star
studying until at least the Americans in
Disabilities Act passes, or until the
FCC decides the complaint in my favor.

Bauer: Whal class of license would
you go for?

Montcure: | would only be interest-
ed in a fairly basic license. | suppose in
future years | might decide that | want
to go for a higher class, but | am just a
beginner and when you are a beginner
you want to start at the beginning.

Bauer: Thank you for your time.

[An audiocassette of Steve Bauer's
interview with Peyton Montcure, edited
for air over repeaters and on nets, is
available for $5.00 postpaid from The
Amateur Radio Newsline, Editorial Of-
fice, at my address al the top of this
column. Prepaid only. No COD or cred-
it cards.]

Epilogue

About a month after Steve Bauer in-
terviewed Peyton Montcure, Congress
passed the Americans With Disabilities
Acl. A week later, in a nationally tele-
vised ceremony, the bill was signed
into law by President George Bush.
This has opened the way for Peyton
Montcure, and possibly others, to
again challenge the need for hand-
icapped applicants for amateur licenses
lo pass a Morse code test al any speed.

It's not the job of “"Looking West" to
pass judgment on the issue. Rather,
that is for each one of us to do individu-
ally. What we have tried 1o do these
past several months is to provide a
good cross-section of the views. Now it
is really up to the FCC, and possibly the
federal courts. Only time will tell,

Next Time Around

“Looking West"" will be back in April
to discuss the rights of repeater users,
Just how much power should users
have over the way a repealer is run?
One California coordination council
says thal the time has come to recog-
nize the users of repeaters as the
supreme beings, and in doing so, they
may have relegaled repeaters fo ham
radio public utilities, and their owners
lo becoming unpaid service providers!
Join my gues! co-writer, Rich Yarigian
NE6PVP, as we explore this issue
de WAGITF 81



Heterodyne Headache #14.256

GEI fﬂst I'EliEf “’ith Why listen to carriers? 7.2v 500mah $14.00
Save vour ears with MagicNotch! B.4v 270mah $15.00

MagicNotch - . s vowsing necesans. 108y  500mah  $21.00

13.2v 500mah
Fasily installs between the rig and external

B.4v 800mah
speither or headphones,
* Can be left on all the time while operating
& SSB.

$23
$21
B.4v Z70mah $22.
$22
Wagieilisten * 2 color LED shows filter operation.

B.4v 600mah
+ $4 DX can be worked under n 200ver9  INtroductory Special

99399 %%
Eaﬁﬁumum

10.8v 600mah $26.00
KENWOOD BATTERY INSERTS

Magically removes all carrier. You could be the only one in the = PB-21 7.2v 200mah  $12.00
heterodynes caused by pileup still copying the DX, $9995 E pj;'.ﬁ;gﬁ'..q EE"T]':' \ 7.2v Eﬂﬂmﬂ s:gg
computer birdies and the ace jack on your rig, plus $5 shipping & handling ; :
other similar QRM! Call today for a recorded demonstration! CA residents please add sales tax YAESU BATTERY INSERTS
j*Com - Dept.7 - P.O. Box 336 - Ben Lomond, CA 95005 - (408) 336-3503 ;nﬁ-ﬂiﬁ 1;—";* mﬁ gg%
CIRCLE 270 ON READER SERVICE CARD Eieigis o s Eg%
FNB-12 12v 500mah  $30.00

MORE BATTERY INSERTS

AMATEUR RADIO EQUIPMENT

enoy,  Zhm g
18 )

CALL ﬁ"mp l 800-942-8873 %ggﬂrdaﬂpﬂd 270mah  $13.95

2 ute nc. For Your Best Price San Tec #142#144Tabs 600mah  $22.00

. Azden 300 Tabs 500mah  $15.00

Authorized dealer for Icom, Kenwood, Yaesu, 1060 Tabe' o B

ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF P

Concepts, Hustler, Kantronics, Wilson, Diamond, @

Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron, *Add $3.00 Shipping  FREE Catalogue
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873

TNR The Battery Store
279 Douglas Ave., Suite 1112

Altamonte Springs, FL 32714
1-800-346-0601

CIRCLE 62 ON READER SERVICE CARD

108-1000 MHZ RADIO DIRECTION FINDING | | Packet-GOLD v1.2

CIRCLE 156 ON READER SERVICE CARD

|  More Features, easier
==_ 50| to run. Simply the best!

* Interference Location [ SS—=
* Stuck Microphones
Conference bridge for roundtables an

* (Cable TV Leaks

ergencies, Automatic session control (with
* ELT Seaﬁ:h & HE}SCUE ﬁ'ln;n[:gal nvaﬂrrfdel}lmakeg:mulli-cnnnectsrasinap.
Continuous monitoring even while connected
means no more wondering “what's going on”

Packet-GOLD is still the best software for AEA
TNCs, (pk232, pk88) and your IBM Compatible.

More features: Direct malldrop access

New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler nusl shell, Huge scrﬂl baé:k hsl.{ﬂne:rstncluding
aetinn fi : ' revious sessions, cut and paste text between
shift radio direction finder. Simply plug into receiver s antenna and external speaker jacks Bessions (aiso between modes on Pk232). Bra
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz files, quick connects, name log, session te
to 1 GHz. Call rite for details saved and/or printed, tactical calisigns
0 Z. Ldll Or wrme i SLEPOHE-EI using our quick-connects, multi-hop
NET/ROM usage a snap, manual or automatic.

Easy to run! Ciearly, we have many more

PO. Box 31819 (602) 488-9755
O ER SY INC. :
BEEER AR, INC Phoenix, AZ 85046 FAX (602) 488-1295 _l features, but our software is also easy to learn
= vy and use. You'll be on the air in 5 minutes with

CIGLE 33 ON READER SERVICE CARD our quick start guide. Comes with a ?5p?j?_;9
reference manual & step*h'fﬂstl:{.) tutorial. r
5.

users call us to say how great it is. We agree!
Check prices, then call us. We are competitive with all the Ordering: For PK88, PK232, HK232, and
For aII big boys, and offer same day shipping on items in stock. Eghéaﬁ?r,',;usti%“gﬂ?ﬂ,”ﬁﬁ;ﬁff@fslg?ﬁs'ﬁ?ﬁéﬁ'ﬁ
Use our toll-free lines. Ezm ‘J"'-Eaig'Phg:a: ?1-’-1l 496-6639 — Call or
\ : write today. VISA & MasterCard welcome.
vour Trade? Yes, we give the highest trade-ins for clean, sale-
able equipment. Call for quotes. CIRCLE 77 ON READER SERVICE CARD
ham ASTRON/MFJ/ARRL/Nye Viking/MIRAGE/ Omar Electronics Inc.
KENWOOD/YAESU/Cushcraft/Larsen Antennas/ ~ LT-;“';'?;:- EAS;nuzTg Bl
nee s AMECO/ICOM/Bencher, Inc./SONY/HUSTLER i qﬁb
("3 (404) 466 -3241 [

1-800-441-0145 (IN TEXAS) 1-800-527-2156 - ask for Ham Dept. Omar E @ Marc
electronic center, inc. ==

WABFON NAYHM

AEA MFJ ARRL
Alinco Kenwood Bencher
Ameritron Yaesu ICOM
Pro-Am Uniden Van Gorden

ROSS AT CENTRAL EXPRESSWAY, DALLAS, TX 75201 __:

CIRCLE 133 ON READER SERVICE CARD



Number 24 on your Feedback card

BARTER 'N’ BUY

stuff isn't getting any younger!

f you don’t get many calls, 100 high.

Turn your old ham and computer gear into cash now. Sure, you can wail for a
hamfest to try and dump it, but you know you'll get a far more realistic price if you have
it out where 100,000 active ham potential buyers can see it than the few hundred local
hams who come by a fiea markel table. Check your attic, garage, celiar and closet
shelves and get cash for your ham and computer gear before it's too old to sell. You
know you're not going to use it again, so why leave it for your widow to throw out? That

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost)—comes to 35¢ a
ward for individual (noncommercial) ads and $1.00 a word for commaercial ads, Don't
plan on telling a long story. Use abbraviations, cram
plenty of hams who love to fix things, so if it doesn't work, say so.

Include a check or your credit card number and expiration. If you're placing a
commercial ad, include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get too many calls, you priced it low.

So get busy. Blow the dust off, check everything out, make sure it still works right
and maybe you can help make a ham newcomer or retired old timer happy with that
rig you're not using now. Or you might get busy on your computer and put together a
list of small gear/parts o send lo those interested?

Send your ads and payment o the Barter 'n’' Buy, Donna DiRusso, Forest Road,
Hancock NH 03449 and gel set for the phone calls.

it in. But be honest. There are

CHASSIS, CABINET KITS SASE, K3IWIC,
5120 Harmony Grove Rd., Dover PA 17315.
BNB259

SILVER REED EXP-400 DAISY WHEEL
PRINTER, tractor feed, cut sheet feed, $210.
Seikosha SL-80AI, 24-pin printer, $210, low
hours, hke new, onginal carons, books, ca-
bles. (201) 583-2360 or (718) 361-9080.

BNB262

AMATEUR RADIO CLASSIFIED Quality
Buy/SeillTrade publication. Twice monthly,
fast ad circulation. Less expensive, aasier fo
read than others. Ads: 25 cenls/word. Sub-
scriptions: $12/yr. POB 245-S, Jonesboro GA
30237. BNB263

HAM RADIO KITS & ASSEMBLIES for vari-
ous QST & 73 construction articles. We also
offer books and electronic components. For
catalog, send legal size SASE w/45¢ postage
or $1.00 to A&A Engineering, 2521 W. La
Palma #K, Anaheim CA 92801. BNB264

PERSONAL COMPUTER INTERFACING
Practical instrument automation, networking
and conftrol technigues, including microcon-
trollers. A 3-day, hands-on workshop at the
Virginia Tech campus, Washington, D.C.,
and Charlotte NC. $§585, Blacksburg VA,
March 21-22-23; Washington, D.C.. June 6-
7-8; Chariotte NC, July 18-19-20; and
Blacksburg VA, August 22-23-24. Dr. Roy
Jones (703) 231-5242/231-6478. BNB265

QSL CARDS—Look good with top quality
printing. Choose standard designs or fully
customized cards. Better cards mean more
returns to you. Free brochure, samples.
Stamps appreciated. Chester QSLs, Dept A,
310 Commercial, Emporia KS 66801, or FAX
request to (316) 342-4705. BNB434

SUPERFAST MORSE CODE SUPEREASY.
Subliminal cassette. $10. LEARN MORSE
CODE IN 1 HOUR. Amazing new supereasy
technique. $10. Both $17. Moneyback guar-
antee. Free catalog: SASE. Bahr, Dept 73-8,
1196 Citrus, Paimbay FL 32905. BNBS31

SB-220/221 OWNERS: 20 detailed mods
which include 160—6 meter operation, QSK,
+enhanced p.s. 50% rebate for new mods
submitted! 9 pages of 3-500Z tech info. $11
postpaid.—Info. SASE, BOB KOZLAREK

WA2500, 69 Memorial Place, Eimwood Park
NJ 07407, BNB581

ROSS' 5885 USED February (ONLY) SPE-
CIALS: KENWOOD TS-830S $829.90, TS-
S30SWAT $1299.90, TM-521A $429.90, TM-
T21A TSU-4 $549.90, BC-11 $69.90,
TM-2550A $319.90, TS-440SWAT $1039.90;
ICOM IC-R70 $495.90, IC-22A $139.90, IC-
230 $139.90, 471A $589.90, IC-761
$1649.90; YAESU FT-102/W MAG_ SPPROC
$566.90, FV-102DM $239.90, FTV-6508
$169.90; COLLINS 325-3,75538,516F-
2,3128-4,5M-2. ALL ROUND $1589.90, 30L-
1 $999.90. LOOKING FOR SOMETHING
NOT LISTED?? CALL OR SEND SASE,
HAVE OVER 190 USED ITEMS in stock.
MENTION AD. PRICES CASH, FOB PRE-
STON. HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY, ROSS DISTRIBUT-
ING COMPANY, 78 SOUTH STATE, PRE-
STON ID B3263. (208) 852-0830. BNB654

WRITTEN EXAMS SUPEREASY. Memory

aids from psychologist/engineer cul study-
time 50%. Novice, Tech, Gen: §7 each. Ad-
vanced, Extra: §12 each. Moneyback guaran-
tee. Bahr, Dept 73-8 1196 Citrus, Palmbay FL
32905. BNBGS1

ROSS" $55S NEW February (ONLY) SPE-
CIALS: ). S.C. RG-213500FT. $150.00; KEN-
WOOD TS-940SWAT $1979.90, TH-T5A
$398.50, TH-225A $279.90, TH-27A §348.90,
TH-315A $299.90, TH-45AT $269.90, TH-
46AT $£330.90, TH-47A $£359.90, TH-41BT
$229.90, TH-31BT $229.90; ICOM IC-761
$2229.90, IC-765 $2499.90, IC-725 $770.90,
IC-471H $939.90, IC-25AT $305.90, IC-24AT
$484.80, |1C-290H $449.80; YAESU FT-
10000 $3450.00, FT-411E $299.90, FT-470
$394.90, FT-747GX $709.90, FT-33R
$259.90, FT-311RM $359.80, FV-101DM
$229.90; TEN-TEC 585 $1878.50, 562
$1859.90, 222 $29.90, 252-MOE $129.90;
MFJ 1278T $299.90, 941D $98.90, 948D
$134.90, 8128 $27.50. SEND S ASE. FOR
USED LIST. ALL L.T.O. (LIMITED TIME OF-
FER) LOOKING FOR SOMETHING NOT
LISTED?7? CALL OR'WRITE. Over 9039 ham-
related items in stock for immediate ship-
ment. Mention ad. Prices cash, F.0.B. PRE-
STON. HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9.00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DISTRIBUT-
ING COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263, (208) 852-0830. BNB709
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HAM RADIO REPAIR all makes, modeis. Ex-
tronics, Box 280363, San Francisco CA
94128-0363. (408) T28-8200. BNB7TS1

WANTED: Ham equipment and other prop-
erty. The Radio Club of Junior High School
22 NYC, Inc., is a nonprofit organization,
grantad 501(C)3) status by the IRS, incorpo-
rated with the goal of using the theme of ham
radio to further and enhance the education of
young people nationwide. Your property do-
nation or financial support would be greatly
appreciated and acknowledged with a receipl
for your tax deductible contribution. As 1991
begins, please look over whatever unwanted
equipment you may have, and call us. We will
pick up or arrange shipping. You will receive
the tax deduction, but most important, the
privilege of knowing that your gift really made
a difference in the education and upbringing
of a child. Write us at- The RC of JHS 22 NYC,
inc., PO Box 1052, New York NY 10002
Round the clock HOTLINES: VOICE (518)
6744072, FAX (516)874-9600. BNBT8E2

“HAMLOG" COMPUTER PROGRAM Full
features. 18 modules. Auto-logs, 7-band
WAS/DXCC. Apple, IBM, CP/M, KAYPRO,
TANDY, CRB $24.95. T3-KA1AWH, PB 2015,
Peabody MA 01960. BNB775

LAMBDA AMATEUR RADIO CLUB Interna-
tional amateur radio club for gay and lesbian
hams. On-air skeds, monthly newsletter, and
annual gathering at Dayton. (215) 978~
LARC. PO Box 24810, Philadelphia PA
19130. BNBB812

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp for fist. Jim Brady—
WA4DSO, 3037 Audrey Dr., Gastonia NC
28054, BNB8%0

WANTED: BUY & SELL Al types of Electron
Tubes. Call toll free 1 (800) 421-9397 or 1
(612) 429-9397. C & N Electronics, Harold
Bramstedt, 6104 Egg Lake Road, Hugo MN
55038, BNBYO0O

ELECTRON TUBES: All types & sizes. Trans-
mitting, receiving, microwave. . Large in-
ventory = same day shipping. Ask about our
3-500Z special. Daily Electronics, PO Box
5029, Compton CA 90224. (800) 346-
B667. BNB313

COMMODORE 64 HAM PROGRAMS—8
disk sides over 200 Ham programs $16.95.
25¢ stamp gets unusual software catalog of
Utilities, Games, Adult and British Disks.
Home-Spun Software, Box 1064-B8, Estero
FL 33928. BNBS17

BATTERY PACK REBUILDING: SEND
YOUR PACK / 48HR SERVICE. ICOM: BP2/
BP3/BP22 $19.95, BPS/BPB/BP2I/BP70
$25.95, BP24 $26.95, BP7 $32.95. KENWD:
PB21 $15.95, PB21H/PB6 $22.95, PB26/26
$24.95. YAESU FNB9 $19.95, FNB10/17
$23.95, FNB11$29.95, FNB4/4A $36.95, *'U-
DO-IT INSERTS" ICOM: BPI/BP22 $16.95,
BP2/BP23 $17.95, BPS/BPB/BP24/BP70
$21.95, BP7 $27.95. KENWOOD: PB21
$12.95, PB6 $16.95, PB21H $18.85, PB24/
25/26 $19.95. TEMPO: S—$22.95. YAESU:
FNB4/4A $32.95 FNBS $16.95, FNB10/17
$18.95. AZDEN: $19.95. “NEW PACKS W/
CASE": ICOM BPSB (BS CHG) $34.95,
BPBAA (WL CHG) $34.95. YAESU: FNB2
$19.95 FNB17 $34.95. SANTEC: 142/1200
$22 95 FREE CATALOG. $3.00 Shippinglor-
der. PA+6%, VISA-M/IC + $2. CUNARD,
A.D. 6 Box 104, Bediord PA 15522. (814)
623-7000. BNBY31

CODE RTTY Send-Receive Disk VIC-20, C-
64, send $5. Tape $6. Codeware, Box 3081,
Nashua NH 03061. BNB940

JOIN GROUP 05/91 Ham expedition operat-
ing in Soviet Ukraine—help with your Soviet
license, lodging, equipment, travel, etc.
KK4WW and UBSWE. Audio tape by UBSWE
all about Soviet hams, DXing, QSLing. equip-
Very informative. $8.97 to UBSWE Victor
Gorokhousky, PO Box 1, Blacksburg VA
24063-0001. BNB94S

WANTED: Pre-1980 microcomputers and
publications for museum. KK4WW, Dave
Larsen, Blacksburg Group. PO Box 1, Blacks-
burg VA 24063. (703) 763-3311.  BNB956

WANTED: Your help donating IBM-PC clone,
technical and callbooks for IARN emergency
radio service in USSA. | will personally deliver
equipment to UBSWE. David Larsen
KK4WW. (703) 763-3311. BNBA57

25-420 MHz MILITARY AVIATION FRE-
QUENCY DIRECTORIES for NORTH AMER-
ICA—over 20,000 newly researched fistings.
HAP3, Box 754, Flemington N.J 08822-0754.
(201) BOB-7134. BNB958

FREE Ham Gospel Tracts, SASE. N3FTT,
5133 Gramercy, Clifton His. PA19018.
BNBS60

FIVE WATTSI 30/40 meter transmitter! Radio
Shack parts! Plans—§2 plus stamp! Bill
Lauterbach, 1709 North West Ave., #103,
Jackson M| 49202. BNBSEG2

PRINTED CIRCUIT BOARDS for projects in
73, Ham Radio, QST, ARAL Handbook. List
SASE. FAR Circuits, 18N640 Fieid Ct., Dun-
dee IL 60118. BNB0O66

AUTHORIZED AMIGA & COMMODORE Ser-
vice Center. Sand SASE for price fist. Callen-
der Electronics, PO Box 363, Bakerstown PA
15007. BNBST1

SATELLITE MONTHLY AUDIO CODES 1
(900) HOT-SHOT. Intended for testing only.
$3.50 per call. BNB976

WANTED: Instruction manual for operating
EICO Model 232 VTVM. Meyer Minchen
AGS5G, 4635 SW FWY, Houston TX 77027,
(713) 622-6161. BNBST7

AMIGA, MACINTOSH, ATARI XL/XE/ST
Amateur radio public domain software, $4.00/
disk. SASE for catalog. Specify computer!
WAZEFH, Box 1646, Orange Park FL 32067-
1646. BNBS7B

AZDEN SERVICE by former factory lechni-
cian. NiCads $36.95 plus shipping. Southern
Technologies Amateur Radio, Inc., 10715
SW 190 St. #9, Miami FL 33157. (305) 238-
3327. BNB979

DXers SOFTWARE Real-time Terminator on
Great Circle map, any location. Sunrise/Sun-
set times, Range/Bearing. Store, recall, print
maps. |BM PC & compatibles, DXAID Vers. 2,
$20. Peter Oldfield, Box 152, Piedmont, Que-
bec, JOR 1K@, Canada. BNB980

HAM RADIO PATCHES Buy OR trade. Send
your club’s patch to AB4Y, Box 1031,
Reynoidsburg OH 43068. SHRINERS Get
your spiffy shoulder patch (Fez with antenna).
Send $7.00 to Voice ol Aladdin ARC, Box
1031, Reynoldsburg OH 43068. BNB981

WANTED: Panasonic AG-100 camcorder
junker for parts. Marvin Moss W4UXJ, Box
28601, Atlanta GA 30358, BNBS82

NEED QSL CARDS? Ours are different!
N4ZDU, Gilmores Printing, Rt. #3, Box 1151,
Oldtown FL 32680. BNBSB3



Improve Your World Image

T

PC HF FACSIMILE 4.0 $99

A complete facsimile reception system
for the IBM PC or Compatible. Receives
up to 16 intensity levels.

Includes:
Demodulator 80 Page Manual
Tutorial Cassette

Software
Frequency List Interpretation Guide

Features:
Print on Epson, or HP Laser Jet

Disk Save, Zooming, Image processing
Unattended Image Capture and much more

PC GOES/WEFAX $250

Designed to receive images directly from
U.S. and Soviet meteorclogical satellites.
Includes all of the above feature plus

a complete orbital tracking slyte:m and
resclution of up to 256 gray levels.

Software Systems Consulting

150 Avenida Cabrillo,"C", San Clemente, CA 92672
(714A4)—AaA98— 5784

CIRCLE 250 ON READER SERVICE CARD

Are You Serious
About HF mobile operation?

THE

TEXAS
BUGCATGHER

HF Mobile Antenna System

¢ Hi Q) air-wound coils

e Minimum SWR—excellent per-

| formance on all HF bands

» Easy assembly to meet almost any
configuration

* Fits standard 3/8-24 SAE mounts

 Various length base masts &

whips available

Henry Allen WB5TYD
214-388-4724 8 am-4 pm weekdays
214-527-4163 evenings & weekends

Send for free brochure!

GLA Systems

PO Box 425
ifigh Caddo Mills, TX 75005
e

Call us for great prices

on m dual band

and tri-band antennas.

CIRCLE 124 ON READER SERVICE CARD

Iron Powder and Ferrite Products
Fast, Reliable Service Since 1963

Small Orders Welcome

Free “Tech-Data” Flyer

Toroidal Cores, Shielding Beads,

Shielded Coil Forms, Ferrite Rods,

3w

Pot Cores, Baluns, Etc.

AMIDON.
A0cles

)
=
e —— 2216 East Gladwick Street Dominguez Hills, California 80220

The RC-96 Repeater Controller will light up your day ...
every day that you use your repeater.

You'll get its top-notch auto-
patch and its full complement
of linking, remote control and
programming. Plus, its synthe-
sized voice will shed light on
your group, communicating
information through IDs, tail
messages, and bulletin boards.

Installation will be an illumi-
nating experience - of just how
easy it can be. With supplied
cables, easily accessible
adjustments, and a front panel
display that will light your way

QCC

computer

to what's happening. Even
Thomas Edison would have
been impressed.

Then there is the legendary
lightning protection that Ben
Franklin could have used.
Backed up by our two year
lightning warranty.

Turn even a flickering repeater
into a beacon - a lighthouse of
the airwaves. The RC-96
controller will lead to a bright
future for your repeater group.
Oh yes, light bulb not included.

advanced

controls, Inc.

2356 Walsh Avenue, Santa Clara, California 95051 (408) 727-3330

CIRCLE 1 ON READER SERVICE CARD
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'S Amateur
Radio Today

READER SERVICE GIVE AWAY

Just fill out the Reader Service card and send it in. You'll receive free product information
from our advertisers, and one lucky reader will win a great prize from ICOM.

0 ©
ICOM

THIS MONTH’S READER SERVICE PRIZE

—

ADVERTISERS

ICOM IC-2SAT

ICOM’s expertise in miniaturization has resulted in another remarkable handheld, the IC-2SAT.
o 5 Watt Power Output
The IC-25AT delivers a full 5 watts of output power at 13.8V DC.
o Built-In NiCd Batteries
When the internal batteries are exhausted just clip on ane of the optional battery packs and keep on operating!
*» 48 Memory Channels
Each memory and call channel stores all information required for repeater operation.
* Quick Tuning Control
Frequencies or memory channels can be easily selected with the built-in keyboard or tuning control knob.
* DTMF Code Memory
10 DTMF memory channels store up to 15 digits each. Excellent for autopatching!
o Buiit-In Clock
The IC-2SAT is equipped with a 24-hour system clock with timer function.
* External DC Power Jack
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Never Say Die

Continued from page 4

free passes for the vendor area. And
then they were even angrier when
some of their booth salesmen sneaked
into the paid area, got caught red-
handed buying equipment, and were
thrown out when they still refused 10
buy tickets. How outrageous of Ham
Com o stand up to these bullies! | don't
recall that ever happening before.

Hey, That Was A Great QSO!

When's the last time someone told
you that? How about it? Have you set-
tled into a rigid, boring format with your
contacts? How'd you like to have the
hams you talk with disappointed when
the contact is over and eager (o talk
with you again?

The fact is that you can become an
absolute charmer over the air. It's
easy. You're just going to have to
break a lifelong bad habit. And the best
part is that the better you are to talk
with, the more fun you're going to
have. It's a win-win situation.

Obviously you're going to have to
make some changes. Well, you know
for sure that the way you've been going
about making contacts hasn’t worked
well. Oh, sure, you've been swapping
signal reports and stuff. But how many
really fascinating contacts have you
had recently?

Am | about to divuilge some great
secret? Some key to the hidden, al-
most completely untapped wealth we
have available to us in amateur radio?
Yepl That's about the size of it.

Let’'s go about this logically first,
then we can go into the nuts and bolts.
We'll start with the most basic gques-
tion: Who is the most fascinaling per-
son in the world to the ham you're con-
tacting? Clue: It isn't you. Revelation:
It's him!

Now, a note to women's libbers, who
have been working industriously to
louse up the language: What few wom-
en hams we have do not need any help
with spiffing up their contacts. Merely
being women will make them interest-
ing to men. My comments here are
meant for men, who are the ones with
the problem. You know, | haven't
heard a YL on the air in months! Where
are they? (I'll tell you later.)

Sorry for the diversion, but | knew
that as soon as | mentioned “'he" for a
ham, I'd have a flurry of furious letters
from militant YLs. | wish they'd spend
more lime on the air and less angrily
fighting for their "rights.” If we had
more YLs on our bands | wouldn't need
lo write about how to have more inter-
esling contacts.

Okay, I've established the obvious:
The most interesting person in the en-
tire world to the chap you've contacted
is him. Thus it follows that the more you
can get him to talk about himself, the
more he's going to enjoy the contact.

In case you're not following my mes-
sage, your usual recitation doesn't cul
the mustard. He really doesn’t give a
damn what rig you're using. He won't
be amused by your weather, town, an-
tenna and so on. Whoo, that sure culs
down on your transmissions, doesn't it?

If you aren't going to babble the usu-

BURRK RI1IDGE,
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QSL of the Month To enter your QSL, mail it in an envelope to 73, WGE Center,
Forest Road, Hancock, NH 03449, Attn: QSL of the Month. Winners receive a
one-year Subscription (or extension) to 73. Entries not in envelopes cannot be

accepted.

al dreadfully boring drivel, what can
you talk about? How about mentioning
what kind of work you do and then ask
him what he does . . .or perhaps what
he did before he retired? There are
many questions you can ask that will
open the floodgates.

How did he get involved in amateur
radio? Are his kids hams? Why not?
Has be ever gone to the Dayton Ham-
vention? What other aspects of the
hobby has he tried? Start making a list
of questions which you've found to get
the conversation going and keep it by
your log.

Step two is to keep your log in much
more detail. Make notes on what your
contact is telling you so the next time
you contact him you'll be able to recall
the conversation and carry it on from
where you left off. Your best bet here is
to use a computer. Second best is to
use paper, with a dedicated separate
sheet for every contact. Don't try to
cramitona3” x 5" card. Notevena 4"
x 6" card. Go wild and use a whole
sheet. Put the call in the upper left
hand corner and keep your contacts by
call in a file folder close at hand.

You'll get me talking if you ask about

some of the countries |'ve operated
from. Or about some of the exciting
times I've had on the air. Or the inter-
esting hams |'ve known. Or my first
hamfest (1938). I've had some great
adventures in my hamming. . .even
some close calls with death. How
about you?

Men Don't Talk Much

There is a basic difference between
how men and women communicate, It
starts when they first learn to talk. Boys
play with each other. Girls ditto. The
differences in their communications
are basic and biologic. Boys are basi-
cally adversarial and girls aren't. Alas,
most men never learn to actually talk
with their wives . . .and vice versa.

With men it's our egos on the line
with every contact. With women it's
their hearts on the line. We want to see
who's best and they want to be loved,
putting it bluntly. Having been brought
up from year one like this, it takes some
serious habit breaking to change. Is it
any wonder we have so few YLs on our
bands?

Maybe you've noticed that men tend
to make a contest out of anything and

everything. How many countries we've
worked is a measure of our masculini-
ty. How many counties, certificates,
how we do in operating contests, how
big our rig, our antenna, how elaborate
our maobile rig, etc.

They don't call the Cadillac the an-
swer to America's inferiority complex
by accident. We're trying to cope with
feelings of inferiority with bravado and
big signals.

DXers are well aware that DXCC is a
serious threat to our hobby and could
wipe it out at WARC. But egos are on
line here, backed by millions of dollars
in monster antennas and multi-kilowatt
amplifiers. These DXers have no inter-
est whatever in talking with anyone.
They want a card. They need a card as
badly as a crack addict needs a fix. And
they'll spend whatever it takes to get
the card.

There are a few ops in rare countries
who have been making a happy living
off these egos. They sort out the
“'green stamps” in their daily mail. lam
old enough so | can remember when
hams used to send a dollar to assure a
QSL. Now anyone really wanting a DX
QSL wouldn't consider less than a $20
bill. Some tell me they send $100, "'just
to be sure."”

I've told you about the DXpeditioner
who bragged about clearing over
$50,000 a year tax-free in such “‘dona-
tions.” And that was 30 years ago, 50
that's more like $500,000 in today's
dollarettes. It's almost enough to get
me to retire and do some traveling.

I'm Listening

Yep, I'm going to be listening to see
if you are able to change your ways.
Will you start asking questions and lis-
tening, or are you going to keep right
on just "broadcasting’’ the same old
tripe? Unless you can get started actu-
ally communicating instead of egoing
yoursell all over the world, the bands
are going to keep right on being a
dreadful bore.

Now I'll see how many readers write
that they don’t always agree with me. If
you disagree, let me know why. And |
want a well considered response, not
an angry, ego-driven one. Who knows,
we might eventually even be able to
talk with YLs over the airl

Did you see When Harry Met Sally?
Well, rent it. Billy Crystal explains why
men and women can never be friends.
Iit’'s humorous, but it's true, too. Can we
men, after being trained from birth to
be the way we are, ever change?

No Code—At Last!

Okay, it's here. . .finally! The FCC
took the easy (and clever) way out.
They merely eliminated the code re-
quirement for the Tech license. If 2m
doesn’t turn into a CB-type mess in
days, thousands of old-timers are go-
ing to be terribly red-faced, since that's
what they've been saying would in-
evitably happen.

What change will this make? Firstly,
it will remove the last feeble excuse
kids have for not getting a ham ticket.
And |I'm talking major feeble here, con-
sidering that people who use the 73
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code system can usually master 5 wpm
in a couple hours.

Is this marvelous rule change going
to bring us the 50,000 new hams a year
the ARRL promised they'd provide? |
laugh. My view: If we stood on a corner
in New York and tried to give away ham
tickets we couldn’t do it. The general
public no longer has the vaguest recol-
lection of what amateur radio is. We've
so totally avoided promoting our hobby
for the last 25 years we're now almost
invisible.

With no 5 wpm code test for Techs |
believe we'll find that those we are able
to interest in going on to General will
be able to learn 13 per much easier.
Those few hams who have starled
right out at 13 wpm and avoided
slower speeds have been able to mas-
ter the code in a few hours instead of
living through months of grinding
frustration.

A number of readers have suggest-
ed that | start a new national organiza-
tion and do the amateur radio promo-
tion which needs to be done. No, | don't
need the aggravation that fighting the
League would bring. No, you're going
to have to either clean up the ARRL or
else take up a new hobby when we lose
this one through neglect,

We need to do something to revive
an interest in CW. Our bands are split
into CW and voice subbands, but it
doesn't take much listening before you
discover that the voice bands are busy
and the CW bands oddly vacant. I've
gotten several letters recently from
hams who've taken the time to count

signals on a regular basis. This might
be a good club activity. Assign different
bands to your members and get them
to make an hourly activity count of CW,
RTTY, Packet, SSB, SSTV and AM sig-
nals on each HF band.

If you'll run the counts and send 'em
in, I'll get "em correlated so we'll have
something approaching a scientific
study. We need to know how much ac-
tivity we have on what bands. . .when,
In counting, never mind how many sta-
tions are in nets. We just want to know
how many frequencies are being used
for contacts. . .so a nel or even a DX
pile-up would count as one contact,

In sending in reports, please men-
tion if you're part of a club activity (and
the club). I'd like to publish a list of the
clubs which have shown enough inter-
est in the hobby to help with projects
like this.

As far as | know nothing like this has
been done by amateurs before. Some
commercial studies of amateur band
use have been done in preparation for
pressuring the FCC 1o give them parts
of our bands. They used wideband
spectrum analyzers and video tape. . .
which not many of us have access to.

The Pudding

Will this new no-code Tech license
open the floodgales and get us into a
growth mode again? | hate to be Ol
Doc Gloom, but I'll be surprised if this
alone makes much difference. We'll
know more a year from now when we
can compare the change in new licens-
es being issued. [
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Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

Several weeks ago after parking my car
at work, | was pleasanlly surprised when a
car slopped, and a young man slepped
out and asked me if | was a ham, He had
seen my calisign on my license plates and
wondered if | knew of any local clubs offering
ham classes. | had lo admit that | didn't, but
that I'd check, and that he should call me at
my office.

I haven't found a club yet with classes go-
ing on, but I've been thinking about trying fo
do something myself. In the non-ham world, |
teach at a small iberal arts college in New
Hampshire. What about a one-semester ham
course, meeting about one evening a week?
That'd be at least 14 meetings. My under-
standing from other facully is thal there used
fo be a ham station on campus for faculty and
students. It appears that the ham shack and
eguipment have passed into oblivion. But
ham radio has not! Anybody in the Rindge,
New Hampshire, area want to help me?

This brings up a subject | discussed with
David N1GPH, my fearless leader (after
Wayne, of course). Wouldn't it make sense
for 73 Amateur Radio Today fo sponsor ham
classes at the elementary and high schools in
the New Hampshire area? David said that it
would, but only if people wouldn't think that
73 was doing if just lo sell subscriptions and
Wayne's code tapes and study material,

| had fo admit that | hadn't thought of it that
way, but he was probably right. Then | asked
my favorite question, WHY? WHY can't ham
radio magazines and their employees spon-
sor ham classes? WHY can't we use some of
the magazine's resources lo increase the
numbers in our wonderful hobby? Don't many
of our clubs strongly suggest to our struggling
Novices-to-be that they purchase one sef of
code lapes or the other, and one particular
study guide or the other? WHY is that any
different from 73 or QST or CQ suggesting
thal the student use certain study materials?

Since this column is supposed o zero in on
international happenings, | will pose the same
question to ALL hams. WHY can't ham maga-
Zines use their integral talents and resources
to increase the ham population of the world?
You tell us whether ham magazines should or
shouldn't be able to sponsor ham classes.—
Armie N1BAC.

USSR

Early in 1989 a new radio club, "'Advanced
Communications DX Association (ACDXA),"
was formed in the USSR to promote the usual
good things thal radio clubs try to do, such as
foster international friendship and good will,
and sponsor contests and expeditions. The
founders are Valery RASYD and Yuri UASYE.
Both are officers of the association.

ACDXA Awards Program. The ACDXA
awards will be issued o any licensed amateur

or listener over the world.
Each contact must be confirmed in the form

of a QSL card received by the applicant.

Each application must be accompanied by
a list showing the dates of the contacts, and
include a statement by two licensed amateurs
that the necessary cards have been checked.

Contacts must all be made from the same
country, on any band or mode, beginning
January 1, 1985, if a specified requirement is
not indicated in the rules.

After receiving the basic award, only the
necassary additional confirmations are re-
quired for a higher class or endorsement.

The certificates are available for a fee of 7
IRCs or 3 IRCs per endorsement.

The cost of a plague or trophy is 50 IRCs. In
all cases the fee includes surface mail retumn
postage. SCA and ACDXA Supertrophies are
free

Applications must be senl to the awards
manager, ACDXA, PO Box 1, Barnaul
656057, USSR.

ACDXA, The applicant has to prove QSOs
with 5 ACDXA members.

The ACDXA plaque is available for any ap-
plicants who have [been able] to prove con-
tacts with each current ACDXA member.

Only contacts made on or after January 1,
1990 are acceptable,

All Soviet Nationalities Award (ASNA). In
the spirit of developing friendly relations
among nations and nationalities, the award
will be issued to encourage communications
with different national areas within the Union
of Soviet Socialist Republics.

See the table for the basic award and tro-
phy rules.

Territonies for ASNA: Soviet Socialist Re-
publics: UA, UB, UC, UD, UF, UG, UH, Ui,
UJ, UL, UM, UO, UP, UQ, UR.

Autonomous SSRAs: UATN, UA4P, UA4S,
UA4U, UA4W, UA4Y, UABI, UABJ, UAGP,
UABW, UABX, UASW, UASX, UARO, UADQ,
UARQY, UD..N, UF..Q, UF.V, Ul..Z,

National districts: UA1P, UAST, UABV,
UASG, UASJ, UASK, UADB, UADH, UADK,
UAQX.

Autonomous oblasts: ..UAGE, UAGY,
UAEZ, UARD, UAOW, UD. K, UF..O, UJ. R,

Soviet Cities Award (SCA). The applicant
has to prove contacts with 100 cities of the
Soviet Union.

Special endorsements are available for
each additional 100 cities.

SCA-trophy is available for the achieve-
menl of 500 cities.

SCA-Supertrophy is available for achieve-
ment of all cities worked on the date of the
application signed. All QSLs and appropriate
return postage are to be sent to the awards
manager.

The list of the Soviet Union’s cities is avail-

able from the awards manager. Please SASE
or SAE and 5 IRCs.

Good Neighbor Award (GONA). The appli-
cant has to prove contacts with all countries
which border the USSR,

Special endorsements for any band or
mode are available.

The GONA-plague will be issued to an ap-
plicant who has [been able] o prove contacts
with all counlries as those for GONA-centifi-
cate on each of five HF bands.

One necessary contact on each band may
be substituted for a contact with another
country adjacent o the necessary country, if
the contact has been made on RTTY,
AMTOR, or packet.

The list of countries: AP, BY, EP, HA, JA,
JT,LA, OH, OK, PS5, 5P, TA, VU2, W, YA YO.

“Ninety-Degree Line."" The applicant has
to prove conlacts with those foreign countries
and Soviet oblasts which lie on the 90 degree
meridian. A5, BY, HC8, JT, S2, TG, UABA,
UARB, UABH, UASW, UARY, VE, VU, W, XE,
YS.

U-RTTY-Award. In an effort to encourage
digital communications on radio amateur
bands, the U-RTTY-Award will be issued lo
any amateur or listener who can prove con-
tacts with all ITU-zones within USSR (19-26,
28-35).

ACDXA-Supertrophy. The ACDXA-Su-
pertrophy may be claimed by any holder of
the following: ACDXA-plague, SCA-trophy,
Award.

[in the following, please note SMEHF's
comments on pile-ups and the purpose of
amaleur radio. You can enjoy contesting and
still be considerate—and maybe even lake a
few moments lo talk about your interests and
activities!]

€ 31—

MALAYSIA

Harris Abduliah SM6HF
P.O. Box 13329
88837 Kota Kinabaly
Sabah Malaysia

Local activities. MARTS has, for the third
year running, provided communication facili-
ties during the Rally of Malaysia from Sep-
tember 1-4. This event, organized by the
Malaysian Motor Sports Club (MMSC), gives
MARTS members the opportunity to improve
their traffic handling abilities. MMSC also or-
ganizes the World Superbike Championship
on November 1-4 in Shah Alam, with MARTS
participating.

The SEANET Convention was a success,
aftracting amateurs from 18 countries. As |
was nol able to attend the convention, | am

USSR
Basic award 51 QS0s*

Trophy

* — 15 Soviet Socialist Republics
20 autonomous SSRs
10 national districts
B autonomous oblasts
any band, any mode

** - 10 Soviet Socialist Republics
15 autonomous SSHs
any band, any mode

51 QS0s~-5Bands*"* *

*** . 51 QS0s on each of 5 HF bands, any mode
**** - 510QS0s on each of either three HF bands, any mode

DX
25QS80s**
51QS0Os-3Bands**""

not able to write a detailed report. This event,
sponsored by the state government, was very
well-organized, thanks to Festus Havelock
9M8FH. Due to his effort, interest in amateur
radio in Sarawak has been revived. More sta-
tions with the 9M8 prefix should be on the air
s00n.

In M8, licensed amateurs and SWLs did
their part in community service by providing
the total communication facilities for the
Climbathon, an annual mountain race up and
down Mount Kinabalu (4,100 meters), orga-
nized by the Sabah Tourism Promotion Cor-
poration. Held September 1-2, this is the sec-
ond year in which the Sabah Amateur Radio
Society has provided the service. Control sta-
tions were set up at intervals along the route
lo the peak, The guys who had volunteered to
be stationed at the peak had 1o trek up the
mountain from the base. As the event was
held over two days, these poor guys had to do
that twice, except that the second day'’s trek
was from the resthouse located at the 3,000-
meter level.

DX Activities. In 9M2, a number of ama-
teurs are active on the air. Among them are:
9M2ZA, Zainal; 9M2AX, Ross; 9M2DX,
Faizal; 9M20W, Tan; 9M2GW, George; and
9M2KN, Ken. These are the stations | know of
who are on the air frequently, and who can be
heard mostly in the evenings (0700 UTC on-
wards). Other stations are also active on the
HF bands at other times.

From 9M8, regulars on the air are: SMBGH,
checks in with the W7PHO Net on 14.226.5
MHz. 9MBZR (WA2HZR, Dave) was active in
Novernber, operating the last week of that
month from Western Malaysia with the call
O9MBZR/2.

Active stations from 9M6-land are SMEMO,
Mohammad; 9MEJR, Janin; SMEET, Steve,
9M6IQ, Senny (YL); 9MEHS, Hussein;
9MEMA, Hassan; SMEMU, Alfons; and my-
self. All these stations are aclive on most
weekends. 9MEMO has regular weekend
skeds on 21.160 at 0800 UTC with his QSL
manager. SMBET meets his QSL manager on
21.220 at 2300 UTC, and 9MEHF has a regu-
lar sked on 21.350 at the same time during the
weekends. Of course, contact depends on
the propagation conditions.

Stations soon to be on the air are IMEMX,
Mann and 9MEBAF, Ken.

| am able to work all modes and bands
excep! satellites and 160m. The only satellite
station belonged to SMGKT, Mike, who went
QRT when he returmed to the states last
November. Most of the stations mentioned
above have modest setups and only dipoles.
SMEMO, 9MEMA, IMEMU, and IMEHF are
the only stations with tribander yagis.

9MENA, Sate (JE1JKL) and SM600, Bob
(N200) were active from the middle to the
end of November 1990. SMBQQ, Hans, was
also on the air during the same period, operal-
ing from two islands, Labuan and Banggi, for
the IOTA award.

Local Growth. The amateur radio commu-
nity is growing, albeil at a very slow pace.
MARTS reported recently that there are 309
licensed amateurs in Malaysia, which in-
cludes Sabah and Sarawak. SWLs, of course,
outnumber these by a factor of at least 210 1.
It's quite amazing at how easily a SM prefix
attracts a pile-up, especially when the bands
are open. Working through a pile-up is a tiring
job, and maost of us here prefer a nice chat and
getting to know the operator at the other end,
instead of trying to break their QSO record.
Isn't the main aim of amateur radio to
strengthen international goodwill and friend-
ship? So, how do you achieve this by ex-
changing callsigns and signal reports? If you
have an answer, | would be glad to hear it Jji]
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Bill Brown WBBELK
“ 73 Magazine
Forest Road
Hancock NH 03448

The “‘Lookie-Talkie'’

With the currenl trend lowards
miniature video components, it was in-
evitable that someone would come up

Ham Television

with the video equivalent of an HT. Earl
Campbell KS8J of Glendale, Arizona,
has put together what he calls the
“Lookie-Talkie."” (See Photo A.) Take a
small pocket poriable TV sel, a 1 watt
ATV transmitter, a miniature BIW TV
camera, preamp, gel cell and a 440
MHz rubber duck antenna, then mount
it all in a plastic project box and you
have an extremely portable ATV sta-
tion. Now when Earl wants to go
portable or mobile ATV he just grabs
the “'Lookie-Talkie' and heads for the
door . . . no messy cables and adaptors
o worry about!

Build your own “*Lookie’’

Use a Radio Shack Pocketvision 22
(the 23 and 24 models will work as well,

Photo B. The "'Lookie" compared with
a Yaesu 2 meter HT.

but are somewhat larger) for the ATV
receiver. This series of pocket LCD
TVs tune directly through the 70cm
ATV band and even tune below 421.25
MHz. With the addition of a Hamtronics

preamp kit (LNW-400), you will have a
very sensilive receive station.

Remove the back of the TV set to
conserve room and mount it through a
hole in the lid of a plastic project box

Photo D, KS8J ATV repeater site on top of Shaw Butle overlooking greater
Phoenix. Roger KD7HH and Wayne N7MAQ can be seen installing the new

antennas. ‘
Continued on page 78

Photo C. Internal view of the 'Lookie"’. Note that the TV camera and the backof TV

receiver have their cases removed. Main part of the case conlains the Kreepie-

Peepie transmitter and the battery.
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SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. If it is being done in your
area on 70 CM, all you need is one of our TVC-4G ATV
420-450 MHz downconveters, add any TV set to ch 3
and 70 CM antenna. Others may be retransmitting
weather radar during significant storms. Once you get
bitten by the ATV bug - and you will after seeing your
first picture - show your shack with the TX70-1A com-
panion ATV transmitter for only $279. It enables you to
send back video from your camcorder, VCR or TV
camera. ATV repeaters are springing up all over - check
page 411 in the 90-91 ARRL Repeater Directory. Call
for a copy of our complete 70, 33 & 23 CM ATV catalog.

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

2522 S. Paxson Ln Arcadia CA 91007  Maryann (WB8YSS)

Contact Advertisers Easily
Use your Reader Service Card
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(RS# 270-224 or 270-232). (See
Photo C.) Connect a Hamtronics
preamp between the TV sel’'s antenna
jack and the DPDT antenna switch
on the top of the box next to the
BNC antenna jack. Just above the
TV receiver, mount the small B/W
TV camera with its case removed.
This particular model was the Mitchell
Industries Micro-Video camera. (The
GBC CCD-100 is a similar sized
camera and could be used as well.)
Mount a P.C. Electronics KPA-5 trans-
mitter to the back of the project box

Figure 1. Ten minute timer schemalic.

just above the 1.2 Ah gel cell battery.

The DPDT switch on the top of the
box is used to switch the antenna jack
from transmit to receive, as well as to
supply power to turn the ATV transmit-
ter on and off. Optional swilches can
be mounted for external audio or video
inputs as well. Button it up and you
should be ready for some real portable
ATV action.

Walking around Phoenix with the
“Lookie,” Earl can watch the local ATV
repeater with a P3 or better picture
from over 20 miles away. He has taken

L—o TIMER 73's 2,90

Figure 2. Timer PC foil pattern.

Figure 3. Timer paris placement.
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it up on several flights on board a re-
search jet for some really wild DX. His
most recent flight took him from Arizo-
na to Italy on a Cessna Citation jet at
42,000 feet. During this flight he used
the "'Lookie Talkie'' to make aeronauti-
cal ATV contacts in Arizona, Minneso-
ta and Great Britain!

Now that the video HT is a reality,
who'll be the first with a Dick Tracy
style ATV wristwatch?

Phoenix ATV

The AAAS of Phoenix (Arizona Ama-
teurs on AS5) have quite an active
group. Their local ATV repeater (KS8J/
r) is about 2100 feet above the city on
top of Shaw Butte. (See Photo D.)
Shaw Butte is centrally located and
provides coverage over a wide area of
greater Phoenix. P5 quality reception
has been consistently seen over 40
miles away. The repeater is vertically
polarized with an input on 434 MHz

(923.25 MHz alternate receive). Output
is on 421.25 MHz. Most stations in the
area need only 1 watt to access the
repeater, so amplifiers are used only
for distant simplex contacts or for mo-
bile use. If you are in the Phoenix area,
look for their weekly ATV net every
Wednesday night at 7:30 p.m. The 2
meter talk frequency is via the 145.17
repeater (—600) or 145.17 MHz sim-
plex. They can also be found on the
147.28 (+600) repeater during net
nights as well. No need to wait for the
net, however, since there is tons of ac-

tivity most any night!

Ten Minute ID Timer

This little circuit (Figure 1) solves the
problem of identifying your ATV sys-
temn every 10 minutes. You can use it to
automatically switch in another source
of video via the onboard relay (comput-
er or identifier), or use it to switch 12
volt power to another relay or device.
There are spaces for two different
kinds of relays on the board (only one
relay is necessary). | prefer the Aromat
relay since it draws less current. This
circuit will drive both relays, however, if
you'd like to control more than one
device (see Figures 2 & 3). The 555
(use the standard 555, not the CMOS
version) timer charge and discharge
paths are independently controllable
via the 1 MEG control pots. | usually set
it up to ID for 5 seconds every 10 min-
utes. I've used this same circuit in my
live camera balloon flights to kick in the
video ID board for 30 seconds every
two or three minutes (using a 22 or
33 uF capacitor for C3). It's been a
reliable performer and fits in a small
space. You should use a high quality
tantalum or low leakage electrolytic for
the timing capacitor. To set up the on/
off ratio initially, use a capacitor that is
10 times less than your final value.
That way you can make your adjust-
ments without having to wait a full 10
minutes! Then just replace the small
capacitor with the final value. If you
can’t achieve the desired delay interval
with the adjustment pot RS, try varying
the values of C3 and R4. i}

R1,R2,R4

422-1558.

Parts List (Ten Minute Timer)

1k ohm Va4 watt resistor
R3 4.7 MEG Va4 watt resistor

R5,R6 1 MEG potentiometer

C1,C2 1.0 uF/35V tantalum capacitor

C3 100 microF/16V tantalum or electroytic capacitor
C4 0.1 microF disc ceramic capacitor
IC1 7805 5V regulator

IC2 555 timer IC

Q1 2N3904 NPN transistor

D1,D2 1N914 diode

D3 1N4001 diode

RL-1A 5 volt relay, RS#275-243

RL-2A 5 volt relay, Aromat RSD-5V (note 2)
Misc B-pin IC socket, PC board (note 1)

Note 1: A blank PC board is available from FAR Circuits, 18N640 Field
Court, Dundee IL 60118 for $4 + $1.50 shipping/handling per order.

Note 2: The Aromat RSD-5V relay is available for $2 + $1.50 shipping
from ARE Surplus, 15272 S.R. 12 East, Findlay OH 45840. Phone: (419)
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s - ~ e

) of pelee anll pach el R @S eesried W BORSGeREl el Siadie
SIEENG depcete  LETEE Cagd Fuality - Etpindess. Mardeg s - QA power  D-IVED

-—

ngh-efficemmy deaign Personat check MO0t COD @3
MPFD-5* - Ak B0 15- 100 max-parformance dipole BT long ¥ 105ppd
MPE-2 Bi-A08 mas-perlormanee dipale, 18" lang 152 §5°-366 ppd

HPD-3* 100 BO-40M hi-perfosmance dipels 1177 lang

550-8" Vi B0 40- 2015 10M space sawer dipide 71 lang
5505 Bl 7015 10M spaoe-taver dipaale- apecily L 42 3100 55 3108 ppd
504" A 7015 pace saver dipole specify L 68 353 Wil 4 36 pod

“Hhands with sade-matching fengs loner —
SASE tor calsipges of 3 depoies unpers sral LEeIn4ATINgG wregues eAlErTay

;MIi_;nm% | I 60038
CIRCLE 38 ON READER SERVICE CARD

70 ppd
1125 gt

CABLE T.V. CONVERTERS

Jerrold™, Oak, Scientific Atlantic. Zenith. &
many others. “"New” MTS stereo add-on:
mute & volume. Ideal for 400 & 450 owners.

1-800-826-7623 == —

B & B INC. =g
4030 Beau-D-Rue Drive, Eagan MN 55122
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P

No pruming. No tuning. No kaobs to rvist
TNT is No-Tane on 80 ¢w, 40, 20, 17, 12 & 10, TNT 2 15 No-tune on
40, 20 & 10. Work other bands w/ tuner. DX & Gain nse w/ frequendy.

Ready 10 Use Now Kink-Proof No Traps or Resiators
lncludes Custom Wx-Sealed lnsulared 1o 3000 V'
100 ft. RG-5x leedlire Low Noise Rated 500 Watts
Call 1o Onder [
WindomTechNote #126 T:ﬂ. T: ?,,32’-5 et
$4.55 ppd USA e 3
TINT/2 $79% =
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Box 50062, Prove. UT 83605

=
we e
NO TUNERS!
NO RADIALS!
NO RESISTORS!
NO COMPROMISE!
OUR EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOGUE.

*Ses reviewin Oct. 73,1984 "Sept. 73.1985 March 71, 15986
CO, Dec. 1888
BILAL COMPANY ==
137 Manchester Drive T m—
Florissant, Colorado BOB16 e
(719) 687-0650
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QUICK, EASY, & COMPACT |
Flash cards “NOVICE thru EXTRA" theory.Key words
underlined. Over 1000 sets in use! For beginner, OMs,

XYLs & kids. Nl |
NOVICE £11.95 o —
TECHNICAN $10.98  Croer Todayl il |
GENERAL $ 9.55 trom e
ADVANCED  $15.95 {ipatis !
EXTRA S14.45

Sshppng 1—8% 250 VIS STUDY CARDS

2oemonm —$ 350 P.O. BOX 16646
CLUB DISCOUNTS HATTIESBURG, MS 39402
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SPY ON THE EARTH

See on your computer screen what 6 US,
Russian, and Japanese environmental
satellites see. Learn data acquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project. We manufacture and sell all the

equipment you need.
In business since 1956.
For complete details dial our electronic
bulletin board anytime.
300-2400 modem, 8 bits, 1 stop,
no parity: (718) 740-3911.
Voice 8 AM-1PM: (718) 468-2720.
Vanguard Labs, Hollis, NY
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Two METER SPECIAL

Motorole Micors: 45 watt, B Freg, 132-150 MMz, Drgwet Unit Only. $T0
each; with afl accessones. 4 or 2 F Scan Accessory Group; 5125 each.

GE Exec II: 138-155 MHz, 40 watt, Drawer Unit Only, 370 each, with 2 F
Scan Accessores, $125 each

GE Exec [I: 42-50 MHz. 50 wan. Drawer Unit Cnly. $65 each, with acces-
SOry group: $125 each

GECentury Il: 1. 2, or 6 Freg, 25 watt, 138-155/148-174; 530 each
Standard HX-300 portables: 135- 144 MMz 535 gach

CALL OR WRITE FOR CURRENT FLYER.
ALL SALES “'CASH OR 'CERTIFIED FUNDS SHIFFED BY UPS

C.W. WOLFE COMMUNICATIONS, INC.
113 Central Avenue
Billings, Montana 59102
* FAX « FAX % FAX =
(406) 252-9617

* TELEPHONE « TELEPHONE =
(406) 252-9220
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here 1S the next generation Repeater

MARK 4CR

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastertw real speech ® voice

received signal strength,
and frequency error e 4-

readout of
deviation,

The only repeaters and controllers
with REAL SPEECH!

Mark 4.

channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4

even includes power
handsome cabinet.

supply and a

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

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

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
iIs stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a

2 meters 220 440

CIRCLE 144 ON READER SERVICE CARD
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DEaLER DIRECTORY

DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mig., Ameritron, Cushcraft, HyGain,
Heath Amateur Radio, Heil Sound. DELA-
WARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-
7728.

IDAHO

Preston
Ross WB7BYZ has the largest stock of
amateur gear in the intermountain West
and the best prices. Over 9,000 ham relat-
ed gear in stock. Call us for “all" your ham
needs today. ROSS DISTRIBUTING CO.,
78 S. State, Preston ID 83263. (208)
852-0830.

Jamestown

Western New York's finest amateur radio
dealer featuring ICOM-Larsen-AEA-
Hamtronics-Astron. New and used gear.
8 a.m. to 5:30 p.m., Sat. and Sun. by ap-
pointment. VHF COMMUNICATIONS,
280 Tiffany Ave., Jamestown NY 14701.
(716) 664-6345. Circle Reader Service
number 129 for more information.

Manhattan
Manhattan's largest and only ham and
business Radio Store. Featuring MO-
TOROLA, ICOM, KENWOOD, YAESU,
AEA, SONY, BIRD, TEN-TEC, etc. Full
stock of radios and accessories. Repair
lab on premises. Open 7 days M-F, 9-6
p.m,., Sal. & Sun., 10-5 p.m. We ship
woridwide. BARRY ELECTRONICS, 512

Broadway, New York NY 10012. (212)
925-7000. FAX (212) 925-7001.

Columbus

Central Ohio’s full-line 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. Large SWL department,
too. UNIVERSAL RADIO, 1280 Aida
Drive, Reynoldsburg (Columbus) OH
43068. (614) 866-4267.

PENNSYLVANIA

Trevose
Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&EW, 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 379 for more information.

TEXAS

Dallas

In Dallas since 1960. We feature Ken-
wood, ICOM, Yaesu, AEA, Butternut,
Rohn, amateur publications, and a full line
of accessories. Facotry authorized Ken-
wood Service Center. ELECTRONIC
CENTER, INC., 2809 Ross Ave., Dallas
TX 75201. (214) 969-1936. Circle Read-
er Service 74 for more information.

DEALERS: Your company name and message can contain up to 50 words for as fttle as $420 yearly (prepaid), or $210 for
six months (prepaid]. No mention of mail-order business piesse. Directory tex1 and payment must reach us &0 days in
advance of publication. For exampie, advertising for the April 91 issue must be in our hands by February 15t Mail 1o 77
Amateur Racio Todey, Box 278, Forest Road, Hancock NH 03443,

The Radiokit DVR-60 Digital Voice Recorder

State of the art surface mount technology provides unequaled price/
performance benefits in a unit that measures only 2%.: x 3'% inches.

$149.95

Numerous Amateur/Commercial/Educational Applications:

* Repeater ID and Messaging * Simplex Repeater

* Voice Mailbox

» Contester/DXER Voice Meassaging, Interface with Popular Contest

Logging Programs

» Missed or Busted Call Playback. Works on ANY Audio Signal

* Instant Replay of Emergency or Traffic Messages.

* Talking Sign

Specifications:
* Up to 16 Variable Length Messages

= Home Security

* Public Address System —Emergency Announcements

» 60 Seconds Recording/Playback Available as Shipped, User

Expandable to 4 Minutes.

* Message Buffers Completely Soft Sectored

* Random Access Playback
« Selectable Continuous Loop on Record
* Manual or Computer Controlable

1 Meg = 1 Drams $9.95 ea,
30 Seconds Per DRAM

« 12KBPS Sampling Rate for Natural Sounding Audio
* Selectable Input Gain Levels, 0, 20, or 46. 2V PP Max
» Message Select: Up to 4 Lines Binary Code

« Signal to Noise Ratio 55dB
= Distortion Less Than 2% THD

» Power Reguirements 9-15 VDC @ 50 ma Peak
» Compietely Wired and Tested. NOT a Kit

The DVR-60 is provided with full documentation. Four holes are provid-
ed on the PC board for mounting convenience. All input/output lines
and component designations are clearly silk screened on the board.

OQEM and Dealer Inquiries Welcome
Custom Design and Production Facilities Available

RADIOKIT » P.O. Box 973-C » Pelham, NH 03076
(603) 635-2235
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- m— — SG-230
SMARTUNER

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

The Smartuner high technology coupler intelligently tunes any length antenna (8 to 80
i) in the HF band. This unit will operate with any HF transceiver within its’ specifica
tions. The Smartuner switches 64 input and 32 output capacitance combinations plus
256 inductance combinations in a **pi"” network resulting in over a half-million different
ways o ensure a perfect match for the iranscelver, And, it remembers the frequency and
the tuning values and will re-select these values In less than 10 ms next time you
transmit on that frequency.

SPECIAL
HAM PRICE:
$555.00

Covdon West, WBaNOA, *the Smartuner 5 the best couper [ve ever fesied or uscd

*MICROPROCESSOR CONTROLLED *1.8 TO 30 MHZ RANGE
*NON-VOLATILE MEMORY *10 TO 150 WATTS INFUT POWER

*WATERPROOF *10 M5 RETUNING TIME
*B.1.T.E. INDICATOR *8 TO BO FT. ANTENNA (ALL TYPES)

*FOR MARINE,. AVIATION, HAM AND PARA-MILITARY APPLICATIONS
The SG-230 Smartuner is available from:

s Amatewr Radiy, FL 3055250107 (rorulon West Radio, CA 714-549-5000
Surplies Sales, NE402-36-4750 Jun’s Becinonis. A4 213 390-8005

SGC Inc., SGC Building,13737 S.E. 26th 5., Bellevae, WA 58005, USA
P.0. Box 3526, 98009 Telex: 328834 Fax: 206-746-6384 Tel: 206-T46-6310
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HIGH PERFORMANCE
PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in repeater systems.

*40 to 1000 Mhz tuned to your frequency
5 large helical resonators

«\Very high rejection

eLow noise—high overioad resistance
*8 db gain—ultimate rejection )80 db
*GaAs fet option (above 200 Mhz)

eCast aluminum enclosure

N, BNC, and SO239 connector options

g g T

Typical rejection:

+600Khz @ 145 Mhz: 28db
+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs)

AUTOMATIC IDENTIFIERS

+20 Mhz @ 800 Mhz: 65db
+20 Mhz @ 950 Mhz: 70db

«p to 8 EPROM programmed messages ! 2y =

=Adjustable audio, speed & interval timer -

#"'|D over voice inhibit"'

«Low power option

*Modular design

*Message selection via binary input—
TTL levels

*Size:2.7x26x0.7"

The ID-2B provides required station identification without troublesome
diode programming. The "'ID over voice inhibit"’ circuitry allows for cour-
teous operation by not allowing an ID until the next squeich closing.

ID-2B Wired/Tested $99.95 ID-2B-LP Low Power $109.95

GLB ELECTRONICS,INC.

151 Commerce Pkwy., Buffalo, NY 14224
716-675-6740 9Sto 4
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Hamsars

Amateur Radio Via Satellite

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083

The Satellite Programs

Maost universities do not build their
own spacecraft. Until 1979 the Univer-
sity of Surrey in England was no excep-
lion. British university involvement
prior to 1979 concentrated on the
development of sensor systems,
instrumentation, and detectors for
experiments on board satellites built
by industry.

Dr. Martin Sweeting G3YJO recog-
nized an opportunity to expand the
involvement of the University of Surrey
to build small, low-cost spacecraft.
Offered a launch opportunity by the
United States, he and a small group of
researchers in Surrey built not only
satellite subsystems, but a whole
satellite with its own power systems,
experimenlts, control circuits and
transmitters.

The goal was lo create a salellite
that could be monitored using simple
systems on ham radio frequencies.
The experimenls were to be complex
enough to stretch the abilities of
univearsity students, but still keep the
emphasis on making the system output
useful for educators at all grade levels,
as well as for amateur radio operators.
Experiments included a magne-
tometer, radiation counters, a charge-
coupled device (CCD) camera, and
an array of shortwave propagation
beacons,

As Martin pointed oul, loday's
school children are tomorrow's univer-
sity students, and eventually our future
spacecraft engineers,

| jl r'r-ﬂif

-l |

Photo A. This “fit-check” model of
U-O-11 (launched 7 years ago) sits qui-
etly in a lab at Surrey. (NSFVM photo)

UoSAT-1

UoSAT-1, also known as UoSAT-
OSCAR-9, was launched by NASA on
October 4, 1981, from the Vandenberg
Air Force Base in California with the
Solar Mesopheric Explorer. The
launch vehicle was a Delta rocket. For
the first days of its life, U-0-9 sent only
an unmodulated carrier. Finally on Oc-
tober 9, 1981, the staff at Surrey man-
aged to command U-O-9 to the 300
baud ASCIl downlink mode. Until its
fiery end in the atmosphere on October
13, 1989, U-0O-9 sent telemetry either
digitally via RTTY, CW or ASCII, or
through the digital speech synthesizer
system detailing the status of onboard
sensors and experiments. The mission
proved the viability of a university-
inspired satellite program and generat-
ed interest from academic, technologi-
cal, industnal and commercial sectors.

The success of the UoSAT-1 pro-
gram encouraged G3YJO and others
to continue with small satellites and to
develop UoSAT-B, which would be-
come UoSAT-2 or UoSAT-OSCAR-11
after launch. The U-O-11 mission was
to fly a proof-of-concept digital store-
and-forward communications experi-
ment prior to a dedicated packet satel-
lite spacecraft, and to use a launch
opportunity made available by NASA.

The LANDSAT-4 Earth resources
satellite needed to be replaced. The
University of Surrey was officially in-
formed of an opportunity in September
1983 for a ride to space in March 1984,

UoSAT-2
With only six months available, the

El B

Photo B. Mark Allery G7DSY at the UoSAT control station at the University of

Surrey. (NSFVM photo)

team in England designed, fabricated,
assembled, integrated and tested
UoSAT-2, and were ready for another
California launch from Vandenberg Air
Force Base on March 1, 1984, Harold
Price NKBK spent much of that time in
Surrey living in Spartan conditions
working with the Surrey team. The ride
to orbit with LANDSAT-5 was unevent-
ful, but only a day later the satellite
would not respond to commands sent
from the control station. After 10 weeks
of imtensive effort in England and at the
Stanford Research Institute in Califor-
nia, U-0-11 was once again respond-
ing to commands and transmitting
telemetry on 2 meters.

A logic gate had failed only hours
after deployment, but the problem was
not easily diagnosed from the ground.

U-0-11 is still in orbit and function-
ing. It is usually configured for 1200
baud telemetry on 145.825 MHz FM.
The 350 mW 2 meter beacon can be
heard successfully on most portable
and mobile rigs. An old Bell 202-type
modem with a simple modification to
invert bitsense (1" to *'0" and "'0"" to
“1"") can provide the listener with plen-
ty of telemetry to decode. Like U O-9,
U-O-11 has a speech synthesizer, a
CCD camera, and several modes for
the telemetry downlink. U-O-11 also
has a particle-wave experiment, a
space-dust detector, and the Digital
Communications Experiment (DCE).

UoSAT-3and -4

On January 22, 1990, the University
of Surrey added two more satellites to
its continuing list of accomplishments,

[
i

Photo C. Main Universily of Surrey satellite tracking antennas on a modified antiaircraft gun mount. (NSFVM photo)
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SIMPLEX
REPERTER

USE ONE RRDIDO ANO ONE SIMPLEX FREQUENCY

The Simplex Repeater wil sulomatcaly record and playbach a
mesiags. When he (S5A3) Simplex Repealsr deiecis a carrier it
Wil bagin o dighlaly record Me aUCo DENG foceved by o

kO you hive  connocted it to. Wnon the carler drops, the SR3
siops recording, and key's the radio [PTT) and transmits the

Budio |1 jus! recorded. Thie allows wo of more mobiles o havo &
smplex convorsaton, whan they ara nof in range of ona anothor,
but in range of the simpiex repaalor wile.

« NO DUPLEXER NEEDED
« VOICE MAIL

« VOICE IDer

« DTMF REMOTE PROGRAMABLE
« REMOTE FUNCTIONS
« AUX. RELAY OPTION
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ENGINEERING
(818)249-4383
7 DAYS A WEEK
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M&N
ELECTRONICS

All your TEN-TEC needs!
Made in USA

® RF Connectors
® Dacron Rope

RD#1, Box 66 - Orangeville, PA 17859

717-458-6243
[-800-457-0705
Call for best prices!

C' Commodore =
" REPAIRABLE POWER SUPPLIES

< Your Choice of >
C-64

SAME OUTSTANDING FEATURES

= 1 Year Warranty = Utifizes Large Transformer

» Completely Repairable * Does Not Run Hot

« External Fuse * Plugs Directly into Any C64

= Schemaltic included Commodore Unil

= UL Approved » 4 3 AMP Unil Used For Add-Ons,
Peripherals, Multiple Drives, or
Packet Radio.

»This Will Be the Last C64 Power Supply You Will Ever Purchases
»Over 529 of C64 Failures Were Due 10 Power Supply Malfunctions®
(The C128 Version Power Supply Costs $45 50, Plus UPS)

*IMPORTANT CATALOG ANNOUNCEMENT*
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1990 CALL DIRECTORY
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MName Index
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MICROWAVE TRANSVERTERS

SHF 1240 Complete Transverter
SHF SYSTEMS No tune linear transverters and transverter kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m i.1.g13.8V. Kits
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SHF 1240K 1296-1300 MHz 10mW Kd£$5139 Budlt $240
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SHF 2304K 2304-2308 MHz 10mW Ka$195 Bult $320
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SHF 3456L 3456-3450 MHz 1omW Kit$195 Dot $320
SHF LOK 540-580 MHz L.O. S50mW Ki§ 64
CALL OR WRITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE
Bill Olson, W3HQT

Box 2310, RR1 Troy, ME 04987 [
(207) 9483741 )

UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
Low power operation, 19ma @ 12v
CTCSS decoder on the UAI-20 only
Assembled, tested, one year warranty
Link monitor-mix/monitor mute control
Adjustable repeater/link/DTMF audio outpuls
Selectable DTMF muie on repealer and link audio
Repealer, link, auxiliary and control audio inputs

UAI-10 UAI-20

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

_ 3185 Bunting Avenue
e S ]

Grand Junction, CO B1504
(303) 434-9405
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

N St
Mhimt . 0

WITH TEC-200 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 8 x 11 size
With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95
add § 1.25 postage MY Res. add sales tax

The MEADOWLAKE Corp.

Dept. T, P.O. Box 497
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SCARED OF THE CODE?

IT'S A SNAP WITH GGTE
MORSE TUTOR, THE CHOICE
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B Adjustabie tone frequency
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B Al parametlers rememberad between sessions
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For PC-DOS/MS-DOS computers. Avallable at deal-
ers, thru OST or 73 or send $19.95 lfor 525" or §21.85
for 3.5 + $2 S&H (CA residents add 6% Tax) to:
GGTE. PO Box 3405, Newport Beach, CA 926589
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Photo D. Additional UoSAT antennas with crossed yagis on 2 meters and opposing helix antennas for 70cm. (N5FVM photo)

UoSAT-3, also known as UoSAT-
OSCAR-14, and UoSAT-4 (UoSAT-
OSCAR-15)were launched with the mi-
crosats by an Ariane-4 launcher as
secondary payloads with the French
SPOT-2 imaging satellite. UoSAT-
OSCAR-14 is performing well with
9600 baud Mode **J" (2 meters up and
70cm down). The satellite also has cos-
mic particle and total radiation dose
detection devices along with the pack-
el radio communications experiment.
Signals are loud and have been copied
on incredibly simple systems. On several
occasions, Jeff Ward G@/KBKA has suc-
cessfully connected to the satellite
BBS and transferred several large files
using portable radios and small anten-
nas. For the 2 meter uplink he used a
turnstile, while a small helix provided
the downlink on 70cm.

Unfortunately, little has been heard
from UoSAT-OSCAR-15 since the day
after launch. Experiments on U-0-15
include a camera imaging device,
transputer data processing units, and
advanced European-made solar cells.
Efforts continue to determine why i
has not been transmitling, but the
chances of recovery are dwindling.

UoSAT-F

Undaunted by the probable loss of
U-O-15, the Surrey team is working on
its replacement. Alter launch the new
satellite will get an "OSCAR" number,
but for now it is simply UoSAT-F. Many
of the experiments of U-0-15 are being
built again in the labs in England in
preparation for launch this April on an
Ariane rocketl. Research Fellow Mark
Allery GTDSY and others have been
putting in long hours 1o finish the pro-
ject. As if there weren'l enough to do,
the group must maintain operations on
the current UoSATs.

The ground station at the University

of Surrey was installed in 1975 to sup-
port control activities with AMSAT-
OSCAR-6. It had only a few radios in a
very small area so il did the job, but
little else. By 1978 the system was ex-
panded and was known as a ""telecom-
mand center” with several radios and
an impressive automated antenna sys-
tem using a modified Bofors antiair-
craft gun mount. The antennas are still
in use today, but other systems have
been added. The custom tracking gear
and connections to the university's
mainframe computer have given way
to 386 computers and arrays of dis-
plays for telemetry and tracking. Ex-
perimenters at Surrey continue to play
a pioneering role in space education
both in England and abroad, and at all
education levels.

The ARSENE Satellite

Another satellite program developed
for primarily educational purposes is
the ARSENE satellite project from
France (Ariane Radio amateur Satellite
pour I'ENseignement de I'Espace).
Many people have forgotten about this
effort because of the delays and lack of
information, but the project is still alive
and may be launched in 1992 with the
TELECOM-2B satellite as the main
payload.

ARSENE was begun in the early
1980s and includes the Radio Amateur
Club de I'Espace, Centre National
d'Eludes Spatiales (CNES), 27 engi-
neering schools, universities and col-
leges, and supporl from more than 40
ber in the hundreds and the program
and one doctoral thesis.

The salellite is to be incorporated
into the launch ring adapter between
the main payload and the Ariane rock-
el. ARSENE is to act as a demonstra-
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tion of how to accommodate secondary
payloads with a minimum of mass in-
crease and interface effort. It carries
two transponders, one mode "'B"
{(70cm up and 2 meters down) digital
system, and an analog (voice, etc.) unit
for mode “'S" (70cm up and 13cm
down).

The digital "'B™" system includes
three distinct uplink frequencies and a
single downlink using standard FSK
modulation at 1200 baud. This configu-

ration was chosen to allow standard
packet-ready Earth stations access to
ARSENE. The downlink transmitter
runs 20 watts, so it should be easy to
copy from modestly equipped stations.

The linear transponder with the
13cm downlink can be used with SSB,
RTTY, CW or any other analog mode.
Mode "'S'"" on AMSAT OSCAR-13
transmits on 2401 MHz. ARSENE will
come down around 2445 MHz. Current
Mode “'S™ users will need to make ap-
propriate modifications to make the 44
MHz move. Only one mode (*'S" or
"B") will be active at any given time.
A schedule of operating times and
modes will be determined by the STE-
LA (Station de TELecommande Arsene)
ground station. An onboard radiation
dosimeter experiment is also included.

Physically, the satellite is nearly a
cubic yard in volume, with a launch
mass of 310 pounds. The orbit is to be
elliptical with a perigee, or low point, of
12,430 miles; and an apogee, or high
point, of 22,400 miles. This type of orbit
yields a period of about 17.5 hours for
one revolution around the Earth. The
apogee boos! rocket weighs 163
pounds and is made of carbon fiber
materials. Spin stabilization will be
around the ‘'north/south” axis, and ac-
tive attitude control (alignment relative
to the Earth and sun) will be controlled
by nitrogen gas jets. The power budget
runs about S0 watts and the thermal
control will be passive. Expected life is
five years.

The ARSENE program has already
contributed 1o the teaching of space
technology. After launch it will contin-
ue that mission but will also provide the
amateur community with a new space
resource for communications  experi-
ments. 5Kl
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All brands new and reconditioned.
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*NEW* DJ-580T Twin Band "NEW"

DR-110T & 410T*DR-112T (NEW)
*DR-510T«DR-570T«DR-580T (NEW)
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Hours: Mon-Fri. 10-6 Sat. 10-4
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Enjoy NEVER

INDIANA HAMFEST

CLIMBING
YOUR TOWER

AGAIN

Are you too scared or too old to dimb? Never
Climb again with ths tower and eevator tram
system. Voyager towers are 13 and 18 Inch
trianguiar structures staCkable to a2ny heght in 7
1/2', 8 3/4 or 10’ section lengths. Easy to install
hinge base, walk up erection. Next piumb tower
with leveling Dolts in base. Mounit rotor and iarge
heavy beams on Hazer tram and with one hand
winch to top of tower for normal operating
position, Safety lock system operates while rasing
or lowering. At [ast a cheap, convenient and safe
way to install and maintain your beam. This is a
deluxe tower system that you can enjoy today,

SPECIAL TOWER PACKAGE: 50 ft. high by 18"
face tower kit, concrete footing section, hinged
base, HAZER kit, Phillystran guy wires, turnbuckles,
earthscrew anchors, 10 mast, thrust bearing, tool
kit, ground rod and clamp, rated at 15 sq. ft.
antenna load @ 100 MPH, $1974.95.

SUNDAY, MARCH 10, 1991
Open at 8:00 A.M.
Located on the Indiana State Fairgrounds
Indianapolis, IN
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Weekends and evenings e s el Sha (<
b? aDDOlﬂImBm- by Visa, M/C or mall check immediate delivery f'!:
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i
#EEL & i
MWSFSLEN MARTIN ENGINEERING

Dept. A
RR 3, Box 322,
Boonville, MO 65233

816-882-2734

FAX: 816-882-7200

Nadoan Now Youks finest ... amaliur radis deatee !
PH. (716) 664-6345
(800) 752-8813 for orders only

280 Tiffany Avenue
Jamestown, New York 14701
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Number 30 on your Feedback card

PECIAL EVENTS

Ham Doings Around the World

COATESVILLE, PA Reservation deadline
for the Dayton Hamvention Bus Tour is 2/28/
91. $143 cost includes motel for 3 nights, and
bus fare. The bus will leave for Dayton Apr.
25th at about 7 AM and . 28Bth.
Contact TRIAC ARC, PO Box 304, Coales-
ville PA 19320, (215) 269-4844.

MIAMI, FL The 31st Tropical Hamboree
Amateur i Show and ARRL
Southeastern Division Convention will be
heid at the Dade County Youth Fair & Exposi-
tion Fairgrounds. Admission $5 advance, $6
at the door. Swap tables: $20 each plus regis-

tion Dept. and mention "“Tropical Hamboree'
to get special rate. For brochure and reserva-
tion forms: Chairman, Evelyn Gauzens
W4WYR, 2780 N.W. 3rd S1., Miami FL 33125,
(305) 642-4139. FAX: (305) 642-1648.

MANSFIELD, OH The Mansfield Mid-Win-
ler Hamfest/Computer Show will be held at
the Richland County Fairgrounds, beginning
at 7T AM, Advance lickets $4, §5 al the door.
Tables £8 in advance, $12 at the door, if avail-
able. Reservations must be received and paid
by Feb. 1st. Talk-in: Call WBWE on 1456.34/
84. For reservations send SASE 10 Dean
Wrasse KBSMG, 1094 Beal Rd., Mansfieid
OH 44905. For info call (419) 589-2415 after
4 PM EST.

s T

MARLBORO, MA The Algonquin ARC will
hold their Electronics Flea Market and VE
Exams at the Marlboro Middle School Cafete-
ria from 10 AM-3 PM. Sellers set-up at 8 AM.
Admission $2. Tables $10 in advance, $12 at
the door. Wheelchair accessible. VE Exams
start al 9 AM sharp. Pre-registration required.
Send $4.95 check payable to Mark Schneider
WITW, 14 Fuller Dr., Marlboro MA 01752,
(508) 485-1857,

RICKREALL, OR The Salem and Oregon
Coast Emergency Repeater Associations will
sponsor their 1881 Ham Fair at the Polk
County Fairgrounds, beginning at 9 AM. Ad-
mission is $5 in advance, $6 at the door. Talk-
in: 146.26/.86 repeater. Write to 1897 Salem
Ham Fair, PO Box 764, Salem OR 97308, or
call (503) 585-9554.

FEB 16-17

SARASOTA, FL The Sarasota ARA wil
sponsor its annual Hamfest/Computer Show
at the Robarts Sports Arena. Free parking.
Forums. Saturday's activities include a tour
to Jungle Gardens. There will be a banquet at
7 PM. VE Exams Sunday at 10 AM. Talk-in:
146.910 repeater. Contact Gene Marino,
4858 Tivoli Court, Sarasota FL 34235. (813)
355-0675.

FEB 17

MELVILLE, NY The Long Island Mobile
ARC will sponsor a Hamfest indoors at Elec-
trician’s Hall from 9 AM—4 PM. Admission is
$5 al the gate. Exhibitors, $20 by reservation
only. Talk-in: 146.25/.85. Contacl Neil Hart-

FW. : AM.
Tables $5 for individuals, $15 for dealers.
Talk-in: 147.180+. Contact Sherwood

§

BURLINGTON, KS The Neosho Valley

ARC will sponsor an Electronics Hobbyist
Auction at the National Guard begin-
ning at 10AM. Set-up at 8 AM. Free admis-
sion. There will be a 10% consignment fee on
all items purchased. Talk-in: 146.52 MHz.
Contact Bob, (316) 364-5446 or write to
g;ﬂ., Route 2, Box 38, Burlington KS

BROOKSYILLE, FL. The Hernando County
ARA will hold its ninth annual Hamfest at the

Hernando :
41 from 8 AM-3 PM. Free parking. Tailgaters'

but there are no facilities. Admission $3 in
advance, $4 at the door. AMSAT seminar be-
gins at 10:30 AM. Talk-in: 146.715/.115. Send
check and SASE to: Hamfiest Chairman, PO
Box 1721, Brooksvillke FL 34605, For info call
(904) 7964840 after 7 PM.

FEB 23-24

market tables, 8' x 42 $15 plus general ad-
mission. Commercial A" tables, B’ x 9', $50
each. Commercial "B" tables, 8’ x 4¥2°, $25.
Contact Stan Cohen WDBQDQ, (513) 531~
1011 or Joe Halpin WBJDU, (513) 851-1056.
Accommodations: Quality lnn Central, Nor-
wood OH, (513) 351-6000.

FEB 24

DEARBORN, Ml The Livonia ARC will hold
its 21st annual LARC Swap 'n Shop Comput-
er Fest at the Dearborn Civic Center from 8
AM-4 PM. Buy or sell amateur gear, comput-
ers or electronic test

deadline is 2/4/91. Call Don Olzewski
WABIZV, (313) 294-4766 for exam appoint-
ments. Reserved table space 8° minimum.
Talk-in: 145.35 {—B600) and 146.52
simplex. Send 4x9 SASE to Neil Coffin
WABGWL, c/o Livonia ARC, PO Box 2111,
Livonia MI 48151.

CUYAHOGA FALLS, OH The Cuyahoga
Falls ARC will sponsor their 37th annual Ham-
fest at the St. V. Center from 7 AM-3 PM,
Wheel chair accessible. Advance tickets $3,
§4 atthe door. Tables $5 in advance, $6 atthe
door. Sellers may bring their own tables. Talk-
in: 147.25 repeater (+600). Contact Bill So-
vinsky K8JSL, 2305 24th St., Cuyahoga Falls
OH 44223, (216) 923-3830.

ROCK ISLAND, IL The Davenport ARC will
celebrate its 20th year by hosting its 1991
Hamfest at the QCCA Expo Center. Doors
open at 8 AM. Wheel chair accessible. For VE
Exam info: Al Broendel N9OK, 2712 38th St.,
Rock Island IL 61201. Advance lickets $3, $4
at the door. Tables are $7 each. Contact Dave
Johannsen WB@FBP, 2131 Myrtle St., Daw-
enport IA 52804. Talk-in on the WOBXR

146.28/.88 repeater.

NORTHAMPTON, MA The ML Tom Ama-
teur Repeater Assn. Fleamarket will be held
at Smith Vocational School, starting at 9 AM.
Set-up at 8 AM. Admission $2, under 12 free.
Tables $12 advance, $15 at the door. Contact
Marvin Yale N1CDR, 6 Laurel Terrace, West-
fieid MA 01085, (413) 562-1027.

Starling N4GVF, 7021 Holly Hill Rd., Char-
lotte NC 28227 (T04) 568-7611.

MAR15-17

. Handicap
tickets $6 (deadline Feb. 21st), $8 at the door.
Swap tables $25. Tailgating $10. FCC Ex-
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Listings are free of charge as space permits. Please send us your Special
Event two months in advance of the issue you want it to appear in. For
example, if you want it to appear in the January issue, we should receive it 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.

ams. For reservations: The Orlando ARC, PO
Box 547811, Orlando FL 32854-7811. (407)
657-9052.

SPECIAL EVENT STATIONS

FEB 1-10

VERNON, B.C., CANADA The North
Okanagan RAC will operate Station VE7NOR
during the 31st annual Vernon Winter Camni-
val. Frequencies: 28 575, 14.275, 7.175 and
3.775. The “Winter Camival Award” is free
but please send $1 or 2 IRC's (lo cover the
mﬂmmm:ﬂ&wdu
infoola VETNOR., 1o Winter

val Award-VE7NOR, Box 1708, Vermon, B.C.
V1T 8C3, Canada.

-

FEB 2-3

VT QSO PARTY The Central Vermont ARC
1BD) will hold a QSO party from 00012

. 2-2400Z Feb. 3. Frequencies: (Phone)
B80-15 meters, the first 25 kHz up from the
of the General phone band
10 meter SSB portion. 50.110, 144.2.
(CW) 3540, A . 7120, 14040, 21040,
28040 & 90 kHz from
lower edge of other Exchange—
send RS(T) and two-letier county
designators: AN, BN, EX,FN,GI, LA,
OL, RU, WA, WM, WR. Other stations
send RS(T) and state, province, or ARRL
country. Scoring-VT stations: 1 point
perCWor RTTY

of VT counties
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cate or repealer contacts. WiBD may be
worked on each different band for bonus
points; (Phone, CW or RTTY). Awards—Non-
VT: Certificate o highest-scoring station in
each state, province, country (non-W/VE).
Vermont: Certificate to each station submit-
ting a log. Plaque to highest-scoring VT sta-
tion. Special certificates for highest scoring
stations in CW, RTTY, HF Packet, SSTV, etc.
WIVT Award to stations working 13 of Ver-
mont's 14 counties. Send SASE now for offi-
cial score and log sheets. SASE for results.
Send logs/facsimilies, name, address, county

ermont), NLT Mar. 1st, '91 to D. Loverin

ATPDN, 50 Liberty St., Montpelier VT
05602 Note: 146,52 will be used for working
VT counties at 9 AM and 9 PM EST, during

g
g
g

ANAMOSA, IA The Jones County ARC will
operate Station NOCWP from 1200-1800UTC

Hii i'i
it
it |
ifill o
HiE E

George W.P. Hunt, First Governor of Arizona.
F : CW-7.130, 14.050, 28.050;
S5B-7.150, 14.280, 18.155, 21.380, 28.450

KB7FZC, 2802 N. 34th St., Phoenix AZ

85008.

NEW YORK The Fifth Annual School Club

each
Q50. Multiplier-Number of states plus
countries plus 2x “C" class QS0’s plus

8" class QS0O's. Final Qs0
points by multiplier. Reporting-Sample log
and entry forms are available for an SASE.
Mail entries to School ciub cfo Lew

Maichick N2RQ, Brooklyn Technical HS, 29
Fort Greene Place, Brooklyn NY 11217. Logs
must include exchange info, bands, and sig-
nature of all operators (and authorized club
official or trustee). Dupe check sheels re-
quired for entries over 100 QS0's. Postmark
by 3M8/91. Awards-Certificates for top three
entries in each class. Special certificate for
i ten or more school

LOVELAND, CO The Loveland Repeater
Assoc. will operate Station KAOVFF (Valen-
tines for Friends) from 1500-0500 UTC Feb.
16th and 17th, with some activity on Fab. 14th
and 15th from 2500-0500 UTC. Frequencies:
25 kHz up from the lower portion of the Gener-
al class phone and CW bands. Please QSL
via KAPVFF, Michael H. Walker, 3816 Ash
Ave., Loveland CO B0538. Send a SASE for
your B%2" x 11" certificate commemorating
Valentines Day from Loveland.

FEB 16-17

APACHE JUNCTION, AZ The Superstilion
ARC will operate Station WB7TJD in com-
memoration of Lost Dutchman Days from
1400Z-0200Z. Frequencies: 20, 15, and
Novice section of 10 meters. Local contacts
via 147.12 MHz. For special cerlificate and

club QSL card, send 2 units on8% " x
11" SASE to SARC-WB7TJD, Box 1551,
Apache Junction AZ 85217

FEB 22-24

WAIMEA, KAUAI The Kaual ARC will oper-
ate Station KH6HU from 2000Z Feb. 22-
0600Z Feb. 24 to commemorate the

of Captain James Cook. F - 25 kHz
up on the General 80, 40, 20, 15, and Novice
10 meter phone bands. For certificale, send
QSL and SASE to KHEHU cfo KARC, PO Box
548, Kalaheo Kauai, HI 86714.

FEB22-MAR 10

firmation and 9* x 12* SASE to Yuma ARES,
cfo U.S. Post Office, Felicity CA 92283.



REMEMBER...A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN
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0S0O more for greater distance,
higher gam and less nterference
with AAE Bandmaster Quads. Call or
write today for free brochure on the
world famous UHF, VHF, HF 2, 3, 4. and b element quads «All-fibergiass
construction=Rugged engineering=All weather-Highly direchional
«Excefient F/B «Packet powerhouse *Tool-free assembiy «1 year replace-
ment warranty *VISA or Mastercard welcome «Custom orders. Alabama
Amateur Electronics=3164 Cahaba Heights RoadeB'ham, AL 35243

205 967-6122
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SIGNALCRAFT €0, 1555 11k 51, Santo Monica, CA 90404
CIRCLE 246 ON READER SERVICE CARD

More POWER from MIRAGE
PRE-AMPLIFIERS

All models give you more than 20dB gain with less than 0.6dB noise. Mast-Mount KP-2 models handle
better than 160W and In-Shack KP-1's handle 100W of power. These Pre-Amps are the best on the

\‘\\\.SUPEH PACKS FOR
ICOM 2/4SAT & 24AT

BP-83 7.2V 600mah
$33.50
BP-83S 7.2V 750mah

market for the price. $43.50
KP-1 List Price $111.00 KP-2 List Price $156.00 EXTENDED 000m
In-Shack Models Mast-Mount Models " CAPACITY BP.M Té'g E"] ﬂh
KP-1/10M 28-30 MHz KP-2/10M .
KP-1/6M 50-52 MHz KP-2/6M BP-84S 7.2V 1400mah
KP-1/2M 144-148 MHz KP-2/2M $63.00
KP-1r220 220-225 MHz KP-2r220 <
KP-1/440 420-470 MHz KP-2/440 BP-85S 12V 800mah

$76.00

If your dealer is unabie to supply any of our amplifiers or antennas, please call us at 1-800-628-5181.
We carry all of our products in stock for same day shipment and will be happy to identify a dealer who will

accommodate your needs. MIRACE SAVE ON THESE POPULAR
RA IM PERIPHEX POWER PACKS
X oot | /K BP-7S 13.2V 1200mah ... $65.00
x 1000 Morgan Hill, CA 95038 (408) 779-7363 BP-8S 9.6V 1200mah ... . $65.00

CIRCLE 231 ON READER SERVICE CARD

ICOM™ R7000 Sweeping 1300 Channels/Min.

DELTACOMM™ 1.04 gives you a custom interface and optimized software that will not just control but
will maximize the potential of your R7000. Spectrum log at speeds in excess of 1300 channels/min. while

SAVE WITH THESE
YAESU VALUES

automatically generating a histogram of frequency/activity. Advanced priority channel monitoring and = FNB-4SH 12V 1000mah
program control, by channel, of remote tape recorders during scanning. Here are a few (lhere are many more) $71.00
examples of the advanced features DELTACOMM has to offer: FNB-14S 7 2\\' 1400mah
= Birdie log during frequenc m'ly search aulomatically = Auto frequency detection and storage during b A ' he
characterizes your then locks out those search and spectrum log 35‘3.?5
Irequencies : | ! = User friendly installation program reduces need FNB-17 7.2V 600mah
« Auto histogram and scan file creation during for DOS knowledge Hﬁ_ﬂﬂ
specirum log « Full suppon of serial ports COM1-COM4 FNB-12 12V 500mah

« Scan lile channel lock-out feature allows scan-

ning around channels withoul removing that = On-screen HELP reduces need 1o refer 10 user

"SEND FOR FREE FNB-2 10 8V 500mah

frequency from databasoe manual -
« AResume scan and maximum monilor values = REQUIREMENTS: MS-DOS micr er with

unique on each channel scanned minimum 512K memory DELTACOMM's per- c aTALDG" $22.50
= Each frequency within a scan flike has an area formance s proporhonal 10 baud rate satting,

(40 characters wige) for channal informahon style of display card and type of compulter used

DELTA RESEARCH
N Box 13677

=, '.:-.r Phone Week: days (414

PERFORMANCE PLUS
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g e e BIG SAVINGS!
FH-M;SE:.E 900mah I
AT!!cnucnt?:'fngnEanTEHﬂrSw lingtlg:nmh!rEE:AH AMPLIFI EHS s 'IZV':EMHIII v
F::‘:::”' Sompiais Pacs bigh for MF Ampiifiers Described FB-&SE{}}Ennnh

T EBS) 140W 0§ BRES

15 EBITA JooW #130.20 T Si T

e EB104 S200W B448.15

ARIOS J00W $333.52 Model 39 Hest Sink(6.5212x1.8) ..
CHS—6 Coppar I-pﬂllu{lllllfl]

We ales stock Hard —ta—Find parts

CHIP CAPS—Kemet /ATC
METALCLAD MICA CAPS—Unsles/Semea
RF POWER TRANSISTORS
MINI—CIRCUIT MIXERS
SBL-1 [1-500M; ;
10— 1000Ma).....

ANTSS J00W 1180.
AMNTEZ 140W § 91
ANTTRL J0W § 81,
ANTTEH I0W 8§ §1.19
ARI1] 300W #401.00

MEW!! 1K WATT 2-50 MHz Amplifier

Manufactured in the U.S A with matched cells, these
Super Packs feature short circuit protection and
overcharge protection, and a 12 month warranty

All inserts in stock or available from authorized dealers.
CALLUS TO DIEEUES YOUR BATTERY REQUIREMENTS,

POWER SPLITTERS and COMBINERS

21— 3J0MH
FEF ]-F“l .r---ulr-“n----u"-d. “1‘!
s THLO5
§ 89.95

l LR il Kiz 600 Wait
.0 59.95 Kit 1000 Watt PEP 2=Port .....cocniinin
1200 Watt PEP d=Port ...oouiiimmiaimenes

ATV 420450 (GaAS—FET).
ATVA 902-020 |GaAS-FET).

wanees i 3005 Kik
VK200 2048 RF Choka. ...

RN =8 Lilla F 3 I
AMPLIFIER — SSPB-—-FM-=-ATY
56— 500—=65—18 Ferrite Baad ..........
coners B TRO5 Kit  HEBET—PH (Kit) . TITTTr . $158.85 Brosdband HF Transformers

. 1110.05 Kit lﬂl?—'ﬂ{ﬂtlﬂﬂp LR ! 1lﬂ-l}
IHIT—S{'-HIIIII,..-.. :
For detsiled information snd prices, call or wﬂ-ll ln-r-ur Irnuuh-

R

08 Millstone Drive * Xenia, Ohio 45385 * {!1]] 4268600

Add 54 00 Shipping & Handling,
Connecticut residents add B% tax.

ABPCRIPHEX Inc.

149 Palmer Road, Southbury CT 06488

80026348132

75 Watt Medel 1TSA ..

Available in kit or ﬂilj’l“tﬂ Add 1§ 1.50 for shipping and handiing.

In Connecticut 203+264+3985 — FAX 203+262+6943

FAX 513-429-3811

CIRCLE 99 ON READER SERVICE CARD



Uncle Wayne’s Bookshelf.

06557 = 1991 Passport to World Band Radio
by International Broadcasting Services, Ltd.
Y ou can have the world at your fingertips. You'll get the latest station and

time grids, the 1991 Buyer's Guide and more. 384 pages.

$16.50

VIS Study Cards

Advance the easy way with VIS Study Cards. Compact, Up-to-date Flash
Cards with Key-words, Underlined, Quiz on back, Formulas worked

out, Schematics at your fingertips.

to 81!
NOVICE

TECH
GENERAL
ADYVANCED
EXTRA

Used SUCCESSFULLY by ages 6

VIS 01 $11.95
VIS 02 10.95
VIS03 2.95
VIS 04 15.95
VIS 05 14.45

Lanze Code Programs—(Available on 5% " disk.)

Inexpensive complete study guide code programs for both the C64/128
Commaodores and the IBM compatibles. Programs include updated FCC
questions, multiple choice answers, formulas, schematic symbols, dia-
grams, and simulated (VE) sample test.

IBM Part #
Novice IBMO1
Tech 1IBMO2
General IBMO3
Advance IBMOd
Extra (New Pool) IBMOS

IBEM97 = Amateur Radio Part 97 Rules

Commaodore Part # Price
COMO] $14.95
COMO2 $14.95
COMO3 $14.95
COM04 $£19.95
COMOS $19.95

(includes updated, revised

Commussion’s Rules, September 30, 1989) 54" disk IBM compatible

only. $9.95
10M012 = Map Library by Radio Amateur Callbook Inc.
Includes: 1 Prefix Map of the World 4-color 40" x 28"

| Map of North America 4-color 30" x 35"
| Great Circle Chart of the World 4-color 30" x 35"

| World Atlas 4-color 20 pages

$12.00

ARRL BOOKS

AR2200 #» Antenna
impedance Matching

by Wilfred N. Caron
Advanced amateurs, antenna design
engineers, technicians. Most com-
prehensive book written on using
Smith Charts in solving impedance
matching problems. $15.00

AR199]1 » ARRL 1991
Handbook (68th ed.)

39 chapters, featuring 2,100 ta-
bles, figures and charts. The most
comprehensive, well organized
and affordable source of Amateur
Radio reference material. 1232
pages. $25.00

-AR2472 = Tune in the World
with Ham Radio Kit (8th ed)
Brand New Edition. Easier to read,
revised text covers the question
pools on Novice exams given on
November |, 1989 and later. Code-
teaching and code-practice cas-
settes included in the kit.  $19.00

AR2464 » Tune in the World
Book only, $14.00

ARA34L » Interference
Handbook

Written from an RFI sleuth’s per-

spective. His experience in solving

interference problems. $12.00

ARZE71 = W1FB's Help for
New Hams
by Doug DeMaw WI1FB
Guides the newcommer through
the maze of new operating and
technical procedures. Put together
a station and get on the air. $10.00

AR4141 = WiFB's Design
Notebook

by Doug DeMaw WIFB
Here's just the book for the avid
builder of Amateur Radio equip-
ment! This plain-language book is
filled with simple practical projects
that can be built using readily-
avatlable components and common
hand tools. 194 pages. $10.00

AR3193 » Weather Satellite
Handbook (4th Ed.)
by Dr. Ralph Tagpeart WBSDQT
Hot off the Press! Expanded and
revised to reflect today's weather-
fax satellite technology.  $20.00

AR3290 » Companion Sofi-
ware for Weather Satellite
Handbook

5 4" MS-DOS floppy

$10.00

ARD402 » Solid State Design

Chock full of good, basi¢ informa-
tion—circuit designs and applica-
tions; descriptions of receivers,
transmitters, power supplies, and
test equipment. $12.00

AR2065 = ARRL Antenna Book
Represents the best and most high-
ly regarded information on antenna
fundamentals, transmission lines.
design, and construction of wire

antennas, $18.00
AR1086 = ARRAL Operating
Manual

Packed with information on how to
make the best use of your station,
including: interfacing home com-
puters, OSCAR, VHF-UHF, con-
testing. $15.00

ARD356 » Morse Code:
The Essential Language
by L. Peter Carron Jr. WIDKV
Tells of evolution from straight key
to computers. Gives practical ad-
vice on learning the code and its

maodern-day uses. $5.00
AR1033 = The DXCC
Companion
by Jim Kearman KR15

The DXCC Companion spells out
in simple, straightforward terms—
what you need to be a successful
DXer. The reader will learn about
equipment, anlennas, propagation
and pileups. It’s all here and casy to
understand. 128 pages. $6.00

AR2197 » Data Book

Valuable aid to the RF design engi-
neer, technician, radio amateur,
and experimenter. Commonly used
tables, charts, and those hard-1o-
remember formulas. $12.00

07DY9] » DXer's Directory,
1990-91 Edition

Compiled by Fred Osterman
Most complete list of radio listen-
ers ever! Features over 1800 listen-
ers from over 75 countries. Also
included is full information on over
100 radio clubs worldwide. $4.95

15A002 * Scanner and
Shortwave Answer Book

by Bob Grove
Whether you have difficulty calcu-
lating world time zones or are try-
ing to figure out kiloheriz, mega-
hertz, and meter band, this book
will provide the answers. $13.95

01P044 = 44 Power Supplies
for Your Electronic Project

by Robert J. Traister and
Jonathan L. Mayo
Written at the basic level, perfect
for the beginner. The reader is
given enough electrome theory to
understand the concepts explained
throughout the book. $15.95

[OW020 = N6RJ Original 2nd
Op by Jim Rafferty N6 RJ
A new edition in an easy-to-use
“wheel’" format. Simply dial the
prefix and instantly have available
Beam headings, Continent identifi-
cations, Zone idenfication, Postal

rates, and more. $8.95
|6PB6 » Packet User's
Notebook
by Buck Rogers K4ABT

Over 90 diagrams show tried and
true connections for popular
THNCs, transceivers, and comput-
ers. A genuine nuts-and bolts how-
to-do manual. Brand new!  $9.95

(9D22 » The World Ham Net
Directory by Mike Witkowski
New—second edition now over
M) net listings. This book intro-
duces the special interest ham radio
networks and shows you when and
where you can tune them in. $9.50

10F091 = 1991 International
Callbook
The new 1991 International Call-
book lists 500,000 licensed radio
amateurs. in the couniries oulside
North America. It covers South
America, Europe, Africa, Asia,
and the Pacific area (exclusive of
Hawaii and the U.S. possissions).
$29.95

1041 = 1991 North
American Callbook

The 1991 North Amencan Call-
book lists the calls, names, and ad-
dress information for over 500,000
licensed radio amateurs in all coun-
tries of North America, from Pana-
ma to Canada including Greenland,
Bermuda, and the Caribbean is-
lands plus Hawaii and the U.S.
POSSESSI0NS, $29.95

(12C30 » The Commodore
Ham's Companion

by Jim Grubbs K9EI
160 pages of useful information on
selecting a Commodore computer
for the ham shack, where to find
specialized programs, the Com-
moedore-packet connection, and
more! $9.50

03511 = Shortwave Receivers
Past and Present

Edited by Fred J, Osterman
Concise guide to 200+ shortwave
receivers manufactured in the last
20 years. Gives key information on
cach model including coverage,
display, circuit type, performance,
new value, used value, etc. Photos
on most models, The Blue Book of
shortwave radio value. 1987, 104
pages. B2 x 1. $6.95

05H24 = Radio Handbook,
23rd Ed. William I. Orr WoSAS
840 pages of everything vou wani-
ed to know about radio communi-
cation. Indepth study of AC/DC
fundamentals, 55B, antennas, am-
plifiers, power supplies, and more.
$29.50 hard cover only

(J5A95 = Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noll

Like to learn how to construct low-

cost, easy-lo-erect antennas? Easy-

up Antennas will help you. $16.50

01D40 » DX Power:
Effective Techniques for
Radio Amateurs
by Eugene B. Tilton KSRSG
256 pages, 10 illustrations.  §9.50

AR3185 = The Satellite
Experimenter's Handbook,
2nd Ed.

by Martin Davidoff K2UBC
Expanded and revised. this 2nd
edition of "'The Satellitc Experi-
menter's Handbook™ is your guide
to using and designing satellites,
focusing on those built by and for
the international radio amateur

COMMURILY. $20.00

ARZ286 » First Steps in

Radio by Doug DeMaw W1FB
Series of QST articles. See compo-
nents assembled into practical cir-
cuits and how the circuits make up
your radio gear. $5.00

AR2960 » Transmission
Line Transformers (2nd Ed)
by Dr. Jerry Sevick W2FMI
Practical designs, specific infor-
mation on construction techniques
and sources of material. More de-
signs for antenna tuners, hybrids,
and for the VHF and UHF bands.
272 pp. $20.00

AR0194 * Antenna
Compendium Vol. 1
Materials on verticals, quads,
loops, Yagis, reduced size anten-
nas, baluns, Smith Charts, Anten-
na polarization, and other interest-
ing subjects. $10.00

AR2545 » Antenna
Compendium Vol. 2

41 papers covering verticals,

yagis, guads, multiband and broad-

band systems, antenna selection,

and much more. $12.00

AR2626 = Companion Soft-
ware for Antenna
Compendium Vol. 2

5% " MS-DOS floppy $10.00

ARD4EE » WiFB's Antenna
Motebook
by Doug DeMaw WIFR
Get the best performance out of
unobtrusive wire antennas and ver-
ticals. Build tuner and SWR
bridges. $8.00

AR0348 = QRP Notebook

: by Doug DeMaw WIFB
Presents construction projects for
the QRP operator, from a simple |
waltl crystal-controlled transmitter
to more complex transceiver de-

signs. $6.00
AR1250 » Log Book—
Spiral $3.50

ARRL License Manual
Beginning with Tune in the World
with Ham Radio for the Novice and
progressing through the critically
acclaimed ARRL License Manual
serigs for the Technician through
Extra Class; accurate text explana-
tions of the material covered along
with FCC question pools and an-
swer keys.
AR2375 = Technician Class
AR2383 = General Class
ARO166 » Advanced Class
Each $6.00
AR239] » ExtraClass  $8.00
ARO410 = Yagl Antenna
Design
Ham Radio published a series of
articles on Yagis., The material
from these articles that is presented
here was polished and expanded by
Dr. Lawson. $15.00

AR2073 = Novice Antenna
Notebook

Novices will learn, among other

things, how antennas operate, and

what governs their effectiveness

for short- and long-distance com-

munication. $8.00

AR(437 « ARRL Repeater
Directory 1990-1991

Almost 18,000 listings (including
updated listings for MS, GA, SC,
NC, TN, KY, WV, and VA} with
over 2200 digipeaters. Band plans,
CTCSS (PL™) Tone Chart, compi-
lation of frequency coordinators,
ARRL Special Service Clubs, and
beacon listings from [4MHz to
24GHz. $6.00

AR2083 » Complete DX er

2nd Ed. by Bob Locker WOKN1
Learn how to hunt DX and obtain
hard-to-get QSL cards. $12.00

AR3169 » QRP Classics

Collection of arficles from last 15
yrs. of ARRL publications on build-
Ing receivers, transmitters, tran-
sceiver, accessories. 288 pp. $12.00

AR0477 » Low Band DXing

How to meet the challenges of the
different forms of 160, 80, and 40
meter propagation with effective
antennas, equipment, and operat-
Ing strategies. $10.00

AR2030 » Your Gateway to
Packet Radio 2nd Edition
Filled with information for all ama-
teurs. Tells evervthing you need to
know abour this popular new
mode: how fo get started, equip-
ment vou need, and more. $12.00

AR2456 = FCC Rule Book
(8th ed)

This New Edition is almost 50%

fatter. The wtorial chapters in the

front of the book are a major up-
grade over the previous editons. A
must for every active radio ama-
teur, $9.00

AR2171 = Hints and Kinks

Find the answer to that tricky prob-
lem. Ideas for setting up your gear
for comfortable and efficient oper-
ation, $8.00

AR2103 » Satellite Anthology

The latest information on OSCARs
9 through |3 as well as the RS satel-
lites. Information on the use of di-
gital modes, tracking, antennas,
RUDAK, microcomputer, and
maore! $5.00

ARZE98 » Space Almanac

by Anthony R, Curtis K3KXK
Extraordinary book. Captures the
breathtaking recent news from
space. Includes about 40 pages on
Amateur Radio satellites. Find al-
most anything you might want to
know about man’s trip to the stars.
960 pages. $20.00

01B65 = The Beginner's
Handbook of Amateur
Radio—2nd Editon
by Clay Laste
Combines theory and practice in a
edsy-to-understand format, an
provides information for choosin
and nstalling radio receivers an
transmitlers, aniennas, transmis
sion lines, and test equipment. 4K
pages. 291 illustranions.  $18.5

O07R25 » The RTTY Listener
by Fred Osterma
Compiles issues 1 through 20 of th
RTTY Listener Newsletter. Con
tains up-to-date, hard-to-find n
formation on advance RTTY an
FAX monitoring techniques an
frequencies. 156 pp. $19.9

05C63 = Commodore 64
Troubleshooting & Repair
Guide by Robert C. Brenne

Step by siep through the complexi

ues of making simple repairs

your Commodore 64. $19.5

—

10A345 = Beam Antenna
Handbook

by William Orr WG5AI
Stuart Cowan W2L,
Yag: beam theory, construction
operation. Wire beams, SWI
curves. Matching systems. /
“*must"’ for serious DXers. $11.9:

O1AB7 = The Shortwave
Listener's Antenna
Handbook by Robert J. Tralste

Beel up shortwave receplion ca

pacity and increase hslening enjoy

ment easily and inexpensively.
$12.00

12E76 = Basic Electronics
Prepared by the Bureau o
Naval Personne
Thoroughly revised in 1972. Cov
ers the important aspects of applie
electronics and electronics com
munications,

567 pp. $10.9

I2E41 = Second Level Basic
Electronics Prepared by th
Bureau of Naval Personn:
Sequel to Basic Electronics |, thin
ough treatment of the more ac
vanced levels of applied electror
1. Includes microwave receivin
and transmitting. Hundreds of e
cellent diagrams. 325 pp. §7.5

10M44 » World Atlas

by Radio Amateur Callbook In:
20 pp. of full color, 8% " x 10%°
contains North Polar projection «
the world; maps of all seven cont
nents, West Indies/Caribbean are:
and Pacific Ocean. $5.0

01P22 » The Packet Radio
Handbook
by Jonathan L. Mayvo KR3
"*...an excellent prece of worl
Well worth reading for both it
experienced and the new pack:
teer . . . the definitive guide to am:
teur packet operation.”’

—Gwyn Reedy WIBE
Only $14.5

D3C049 = Shortwave
Clandestine Confidential
by Grerry L. Dext:
Covers all clandestine broadcas
ing, country by country: tells fr
quencies, other unpublished info
mafion: spy, insurgents, freedo
fighters, rebel, anarchist radi
secret radio, Current pubhicatios
84 pages. 8.8




AS10 = Air Scan Guide to
Aeronautical Communica-
tions (5th Edition)

by Tom Kneitel KZAES
ost comprehensive guide 1o mon-
wing acronautical communica-
m in the US. Expanded to cover
| Canadian land mirports and
aplane bases, plus listings for
w=tral Amenca, the Caribbean,
arth Atlantic, and the Pacific
Jritornes. $14.95

‘D91 = 1991 Shortwave
Directory (7th ed.)

by Bob Grove
ciensively revised, the new 1991
wriwave Directory is the con-
mmate DXer's bible for the first
| MHz of radio spectrum, includ-
g up-to-date and accuraie VLF
formation as well. 270 informa-
m-packed and illustrated pages in
avemient 8% x |1 format profes-
wally bound. $21.95

30 = The Commodore
Ham's Companion

by Jim Grubbs K9EI
{ pages of information on select-
g a Commodore for the ham
ack, where o find specialized

ograms, the Commodore-packet
nnection, and more! $9.50

M221 = US Military
Communications (Part 1)
zals with US Military communi-
tion channels on shortwave.
wers frequencies. background
cpoant 1o point frequencies for the
rilippines, Japan and Korea, Indi-
and Pacific Oceans, and more.
2 pages. $12.95

10A343 » All About Cubical
Quad Antennas
by William Orr W6SAL/
Stuart Cowan W2LX
The "Classic™ on Quad design,
theory, construction, operation.
New feed and matching systems.

Yagi beam theory, construction,
operation. Wire beams. SWR
curves. Matching systems. A
“'must’’ for serious DXers. $11.50

10A346 = Simple, Low-cost
Wire Antennas for Radio
Amateurs
by Williarm Orr W6SAI/
Stwart Cowan W2ILX
All New! Low-cost, multi-band an-
visible'" anicnnas for hams in
S11.50

10A342 = All About Vertical
Antennas
by William Orr W6SAL/
Stuart Cowan W2ILX
Effective, low-cost verticals 10—
160 m. -DX, multiband; compact
verticals for small spaces: ground-
ing. lest equipment; lightening.
$10.50

(9542 « The Scanner
Listener’'s Handbook

by Edward Soomre N2BFF
Get the most out of your scanner
radio. Covers getting started. scan-
ners and receivers, anfennas, coax-
tal cable, accessonies, computer
$14.95

01D45 # The lllustrated
Dictionary of Electronics,
5th Ed.
by Rufus P. Turner
and Stan Gibiliseo
Featuring more than 27,000 en-
trics, an exhaustive list of abbrevi-
ations, and appendices packed with
schematic symbols and conversion
tables, this is by far the most com-
prehensive dictionary of practical
clectronics and computer lerms
available. 720 pages $26.95

01C80 » Master Handbook of
1001 Circuits—Solid-State
Ed. by Kendall Webster Sescions
With this outstanding reference in
hand, electronics hobbyists and
professionals will never have o
scarch for schematics again. Com-
pletely updated. the book is thor-
oughly indexed and all 1001 cir-
cuits are clearly illustrated. 420 pp.

(135208 = Radioteletype
Press Broadcasis

by Michael Schaay
Covers schedules of Press Services
by time. frequency, and country
broadcasting in English, French,
Detailed Press Agency Portraiis.
120 pp. $12.95

05E94 « Crash Course in
Electronics Technology

by Louis E. Frenzel Jr.
With a proven format of pro-
grammed instruction, this book
teaches you the basics of electricity
and electronics in a step-by-siep.
easy-lo-understand fashion.$21.50

I1TE8 » Tuneinon T

Calls by Tom Kneitel K2ZAES
Formatted as a frequency list with
detatled description of each service
and s location in RF spectrum.
Provides basac information for casu-
al histeners gemting staned and de-
tals for ardent enthusiasts. $12.95

(9P33 = The Pirate Radio
Directory 1990 Edition
by George Zeller
Contains data on some 100 pirate
stations active during 1989, How to
tune in pirate broadcasts and get
(QSLs from the stations, $7.95

10A347 = All About VHF
Amateur Radio

by William Orr W6SAI |1

DX propagation, VHF Yagi and
Quad beams, repeaters and how
they work, OSCAR satelliies and
how 10 use them. $11.95

M222 = US Military
Communications (Part 2)
wers US Coastguard, NASA,
AP, FAA, Dept. of Energy. Fed-
al Emergency Management
zency., [Dhsaster Communica-
ms, FCC, Dept. of Justice. From
-KC 10 9071 KC. 79 pages.
$12.95

M223 = US Military
Communications (Part 3)

tis part completes the vast overall
=quency list of US Military ser-
zes, from 8993 KC 10 27,944
—. T8 pages. $12.95

16A24 = Vertical Antenna

Handbook, 2nd Edition
by Paul H. Lee N6FPL
A classic. Reprinted with updates.,
including an addendum on anienna
desagn for 160 meters. Also, feed-
ground effects, and more.
139 pages, paperback.

(V11 = The Basic Guide to
VHF/UHF Ham Radio
by Edward M. Noll
This book provides a first rate in-
troduction 1o life on the 2.6 and
1.25 meter bands as well as 23, 33,
and 70 CM. $6.50

$9.95
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01TOl = Transmitter
Hunting: Radio Direction
Finding Simplified
by Joseph D. Moell K8OV and
Thomas N. Curlee WBSUZZ
336 pages. 248 illusts.  $17.50

D3K205 = Guide to Radio-
teletype (RTTY) Stations

by J. Klingenfuss
Updated book covers all RTTY sta-
ions from IMHz-30MHz. Press.
Military. Commercial, Meteo,
PTTs. Embassies, and more,
105 pp. $12.95

155003 » Communications
Satellites (3rd Edition)
by Larry Van Horn
Chapters on channelization band

plans. transponder identification,
imcrmational saiellines, more. $7.00

07A66 = Aeronautical
Communications Handbook
by Robert E. Evans
Exhaustive, scholarly treatment of
shortwave acronautical listeming.
Well orgamzed. up-to-date.

266 pp. $19.95

07TR20 = A Radio Journal
1912-1940

By Russ Rennaker WOCRC
A fascinating trip through time.
Easy to read and informative, edu-
cational and entertaining, A trip
down memory lane o the early
days of radio, $7.95

| 04M55 » GGTE Morse Tutor

(Advanced Edition)

From beginner 1o extra class in
| easy self paced lessons. Code

.I speeds from | 1o over 100 words

- | per minute. Standard or Farns-

~ = . | worth mode. Adjustable Tone fre-

rrrrrrrrrrrrr

CODE TAPES

dne answer io the - ooade bros-fag -k iy o male the cosde 3o singple fo bearm thar o s
new-prevabliem Merrweth the world s easiesT code comrye —gems of thossands of hamy
avr goutem their loemies bhis amaming aew chortowf way B fmibeee proof. Mot
euvpir arr able io shep thromph the Novwer Lo gfier gpeading lenr thase three hours
ark o Ceemrsis and The Stickier. Propie whe have plven e an other code comrses
mef gy e oy the o im a i, Goane after wour Genernd * It 'y abwsat time. Use the
ack Brewber and viss I by there before wosm bnowe i1 A week should do . Warmne,
wipme coale abmer orvarnab'y gEpeary o comse orepsarabde . irreversable. perma-
et braiw dumsage. Uncle Wame aooepty mo respomiibilicy whantever for anhing
il appens i thone who gre foolish emough e s the Cosragrons Jwpm tape.

1 fordelivery.

ously, a serious blunder which you should take advantage of
before we discover it. This is the only world map in black
and white so you can color in the countries as you work them!
Further, it has almost all of the official IARU 400 countries

on it, which no other map at any price has.
--------------------------1

Uncle Wayne's Bookshelf Order Form
' You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks

quency. Creale your own dnlils,

practice or actual exams. Exams
T | conform to FCOC requirements. 5%

floppy for TBM PC. XT, AT, PS72
$19.95

IIRFiI3 » The ““Top Secret”’
Registry of US Government
Radio Frequencies (Tth Ed.)

by Tom Kneitel K2AES
This scanner directory has become
the standard reference source for
frequency and other important in-
formation relating to the communi-
cations of federal agencies. 25 to

470 MHz. $19.95

03504 » The Hidden Signals
on Satellite TV

by Thomas P. Harrington
and Bob Cooper Jr.
Tune in thousands of Telephonc,
Data, Telex, Teletype. Facsimile
Signals on most of the TV Saiel-
lites; plus all subcarmers. Covers
equipment. hookups, where 10
wne. 23 pages. $19.50

01P6E » Pirate Radio Stations:
Tuning Into Underground
Broadcastshy Andrew R. Yoder
Comprehensive guide to ning in.
identifying, and contacting the
maost unpredictable stations on the
radio spectrum, 192 pp.  $12.50

01A70 = Practical Antenna
Handbook by Joseph J. Carr
Design, build, modify, and install
your own antennas. Carr, a 20-year
veleran of technical writing. has a
umique abiluy 10 present compiex
ticchmcal concepls in an casy-io-
understand way. 416 pp.  $21.50

I 1F52 » Ferrell's Confidential
Frequency List
Compiled by A.G. Halligey
All freguencics from 4MHz-28MHz
covenng shup, embassy , areo, Vol-
met, Interpol, numbers, Air Force
One/Two, more 376 pp. $19.50

| ISR97 » National Directory

of Survival Radio

Frequencies

by Tom Kneitel K2AES

Handy and concise reference guide
1o high interest communications
frequencies required by survival-
ists. Includes chapier on building
CMETECNCY COMmmunicathions anien-
na syslems. $8.95

115M11 » Scanner Modifica-
tion Handbook by Bill Creek
Provides straight forward step-by-
step mstructhons (or cxpanding the
operating capabilities of VHF
scanners. Filled wath interesting
text, helpful photos, tables, and
figures. $17.95

1 1EEDG = Guide to Embassy
Espionage Communications
by Tom Kneitel K2ZAES
Candid and probing examination of
worldwide embassy and (alleged)
esplonage communication systems
and networks, Extensive nation-
by -nation directory of embassy sta-
tions is included. $10.95

i Item #

Title

Qty.

Price

Total

TO5 “Genesis'' $5.95
wpm—This is the beginning
pe, taking you through the
v letters, 10 numbers, and nec-
sary punciuation. complete
ith practice every step of the
1y. The case of learning gives
nfidence even 1o the faint of
ar.

Ti3 *““Back Breaker™ $5.95
«+ wpm—Code groups again,
a bnsk 13+ wpm so you'll be
ally a1t ease when you sit down
fromt of a steely-eved volun-
er examiner who starts send-
g you plain language code a
iy 13 per. You'll nced this
Ara margin to overcome the
eer pamic universal in most
st situations. You've come
is far, so don't get code shy
!

TITO6  *“The Stickler™  $5.95
6+ wpm—This is the practice tape
for those who survived the 5 wpm
tape, and it's also the tape for the
Novice and Technician licenses. Ti
is comprised of one solid hour of
code. Characters are sent at 13
wpm and spaced at 5 wpm. Code
groups arc entirely random charac-
ters sent in groups of five—defi-
nitcly nol memonizable!

73T *Courageous’®  $5.95
20+ wpm—Congratulations!'
Okay. the challenge of code
is what's gotten you this far, so
don’t quit now. Go for the extra
class license. We send the code
faster than 20 per. It's like wear-
ing lead weights on your feet
when you run: You'll wonder
why the examiner is sending so
slowly!

I
Name

U.S. orders add $2.50, Canadian orders add $3.50 — Shipping

] Street

State

1 City
TOTALS

§ Card #

[JAE COMC [CVISA [Check/Money Order

Zip

Mail: 73 Magazine, Attn. Uncle Wayne, Forest Road, Hancock, NH 03449

h----------------------------J

TOTAL

Telephone: (603) 525-4201
FAX: (603) 525-4423

Expiration Dale




Number 31 on your Feedback card

Ranpbom ouTPuT

PROPAGATION

Number 32 on your Feedback card

No Code

So. . .it's finally here. As we put the fin-
ishing touches on this issue, the FCC has
announced the passing of a no-code k-
cense. Judging from what I've heard on
the bands, most people are turning whal is
an elegantly simple solution to the no-
code question into something much more
complicated than it really is.

In a nutshell, here is the no-code li-
cense:

The no-code Technician license will re-
tain all frequency privileges above 30 MH2
(that's 6m, 2m, 220, 440, 1.2, etc).

The Technician test will consist of 55
questions.

Technicians will be given Novice HF
privileges upon completion of a 5 wpm
code test, administered by three volunteer
examiners (the same way all upgrade
tests are administered).

There is no change in any other license
class. The Novice test and privileges stay
the same, as do the General, Advanced
and Extra. If a Technician wishes to obtain
a General Class license, he would be re-
quired to take the 13 wpm code test, as
well as the general written exam.

There will be no special call sign desig-
nation for no-code Technicians.

Current Technicians keep all HF privi-
leges.

| must applaud the FCC for this simple
solution to what has been an ongoing pain
in the butt for them. It's a solution that
makes an incredible amount of common
sense. Coming from a government agen-
cy, | am stunned! Maybe we ought to lel
the FCC handle the deficit!

True to form, the ARRL is questioning
the wisdom of letting these no-code Techs
have 2 meter privileges. This smells of
elitism on the part of the League (i.e.,
“Letl's save 2 meters for us ‘real' hams
and put the no-code crowd up above 220
MHz, where we don't have to associate
with them.") It also sounds like the League
is & bit miffed over the fact that the FCC
didn't adop! their idiotic and complicated
proposal. Alas, the League's reaction is
what we've come to expect from those old
do-nothings in Newington.

Many hams are still bellyaching over
this no-code license. Many still think that a
code test keeps out the riffraff. People who
use this argument must not spend oo
much time operating. Just listen o 75m
phone some evening. How about the rude
and discourteous operators on 10m, espe-
cially during contests? Let's not ignore the
never-ending tirades of the looney tunes
on 14.313. (At this point, don't you want
everybody involved in that childish, egotis-
tic baloney to just shut up?)A few of the
14.313 morons have made their way down
to 40m, t00. Since they all use callsigns,
we may assume that they all have taken a
code test. So much for the code keeping
out the riffraff.

There's a whole other contingent (head-
ed up by our buddies down in Newington)
who don't mind having a no-code class of
license—but put them up above 220 MHz
(which translates into “keep 'em off of 2
meters''). With about two minutes of brain
warming you can figure out how destruc-
tive this course would be. The only way to
teach a new ham how to operate is to put
him on the bands with other hams. If we
put all no-code licensees up above 220
MHz, far away from the bulk of most ama-
teur operating, it wouldn't be long until

David Cassidy N1GPH

they became a separate group with their
own way of doing things. This wouldn’t
necessarnly be a bad thing, but it could
degenerate into another CB-like situation.
It is much better to put these new no-code
licensees right on the most popular
band—2 meters—and let them learn prop-
er amateur operaling practices (of course,
this assumes that there are proper ama-
teur operating practices on 2 meters for
these new people to emulate).

Another complaint I've heard is that 2
meters is too crowded already. This new
no-code license will just make it more
crowded. Again, fire up those brain cells
and you will soon realize how absurd this
statement is. Sure, we have wall-to-wall
repeaters on 2 meters. The entire North
American continent is full of 2 meter re-
peaters. People who want o set up a re-
peater on 2 meters generally must wait for
the owner of a current repeater to die be-
fore a frequency pair becomes available.
The only problem is that most of these
repeaters are silent. Nobody's using
them!

Sure, every area has its most popular
repeaters. Large population areas may
have several well-used repeaters. Still, |
dely you 1o prove that every repeater we
currently have in operation in this country
Is being used. Even in major cities you can
scan through dozens of repeaters and not
hear a single voice for most of the day. We
could quadruple the number of hams on 2
meters, and there'd still be room enough
for everyone (unless you're a snob and
don't want anyone but your little group of
buddies to use your repeater).

Let's face it, folks. It's about time that
amateur radio entered the '80s (| know it's
1991, but we must take it a step at a time).
Morse code is a really fun way to commu-
nicate, but it is only one way, and not a
very efficient way at that. What would you
say if we required all licenses to be tested
in SSTV. . .or RTTY. . .or packet...or
EME moonbounce? They're all valid
modes of communication. Why should we
hang onto this antiquated mode of com-
munications as an entry requirement?
Most of us lose what little code proficiency
we have 10 minutes after taking our test,
so what's the point?

The question of no-code has been ar-
gued back and forth for over 10 years.
We've all had our say. We've all heard just
about every argument for and against.
The FCC, after considering every view-
point, has finally come up with a no-code
icense, and miracie of miracles—it makes
sense! The time for arguing is now over.

Will a no-code license, by itself, be the
salvation of amateur radio? No. Just about
everyone who wants a ham ticket has
been able to get one. Sure, we'll increase
our numbers by a few percent, but will we
see a surge of interest in this hobby? It's
not likely. The problem has never been
that people who want to be hams can'l
pass the code requirement. The problem
is that most people have absolutely no
idea what amateur radio is. It's a market-
ing and public relations problem,

Let's use this new license as a way to
introduce amateur radio to the thousands
of people we need to keep this hobby vi-
able. Once we get 'em op 2 meters, let's
get 'em hooked on HF so that they'll be
motivated to learn the code and upgrade.
The FCC has provided us with a great mar-
keting tool. It's up to us to use it to our
advantage. |
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Jim Gray WiXU
210 E. Chateau Circle
Payson AZ 85541

An Unpredictable Cycle

Old Sol fooled us again! For the
past several months, we have
been commenting about how the
sun had apparently reached a
plateau, and might even be head-
ed down again. . .when surprise,
surprise! During August 1990, the

Jim Gray W1XU

dex is 175 or higher. Trends to-
ward lower A" numbers and
higher solar flux numbers mean a
trend to good DX.

February, as a pre-spring
month leading to usually peak-DX
conditions in March, will be a good
one to watch. March should be the
best DX month for all of 1991, and
February might well turn out bet-
ter than predicted. Let's hope

a0. . .

highest observed mean
sunspot number of 200
for this cycle was noted,
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Trunk-Mountable
High Power Dual-Band
VHF/UHF FM Transceiver

1he Trunk-Mountable FT-4/700RH
1s a high power FM dual-band
mobile/base transceiver. 5 watts
low power is also selectable on
both bands. A truly mobile Dual-
bander.

The front panel can be detached
from the main body of the trans-
cerver, which can then be installed
under a seat or safely hidden in the
trunk, using YSK-4700 controller
cable option to connect to the front
panel/controller, mounted conve-
niently on the dashboard.

Other features include:
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Performance without compromise.

Band
and memory channels can be
scanned, with time operated or
carrier operated scan resume.

Operator selectable
stepsin3, 10, 12.5, 20 and 25
kHz.

Automatically controls the bright-
ness of the display back lighting
and pilot lamps.

Independent squelch and
mixing balance, for simultaneous
listening or transmitting.

Encode/Decode included
foreach band.
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MH-15C8 Microphone with
DTMF Pad Standard, MH-15D8
Hand Microphone with DTMF
Memory Keypad.

SP-3 and SP-4
External Loudspeakers: FP-700
AC Power Supply for base station
operation.

Specifications
RX: 140-174

MHz. TX: 144-148 MHz (2m):
430450 MHz (70¢cm)

SO0 Watts (2m):

40 Watts (70cm)
5.9(W)x2.0(H)x
7.1(D)in.
4 4 1bs.
CALL
BAND

(Shown Actual Size)
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e MC-43S UP/DOWN mic. included

¢ Superb interference reduction

TS 4408 IF shift, tuneable notch filter, noise

Compact high performance HF * | blanker, all-mode squelch, RF attenu-
transceiver with general coverage ' ator, RIT/XIT, and opt. filters fight QRM.
receiver

* Dual SSB IF filtering
A built-in SSB filter is standard.

Portable reliable perfurmancnand 2y E i3> When an optional SSB filter
R o e b Vi 8- (YK-88S or YK-88SN) s installed,
i *Every Ham'’s” rig to 90 -1k s | ,#LE dual filtering is provided.
shack, portable or mobile. But don't [/ | SRS | * VOX, full or semi break-in CW
let the small size fool you — there's ' ' | HES B sEEmE | © AMTOR compatible
lots of “big rig” performance packed (1610 I o | | s g
into this package. Built-in antenna | | (RS o
tuner option. Continuous duty trans- | il '%' |
mitter. Super DynaMix™ front end. . | O £ -
Five filter functions. The TS-440S all | &
is at your service whereveryouwish = |9 | § —m
to operate. N s .
e = . o= i

* Covers all Amateur bands o= & S :f- a %

General coverage receiver tunes .' s | £

from 100 kHz-30 MHz. Easily modi- | > || E & AN : g

fied for HF MARS operation. ||' i
* Direct keyboard entry of frequency 18

® All modes built-in J

Optional accessories:

¢ TU-8 CTCSS unit (optional)

HSE. LSE:. CW, AM, FM, and AFSK. | Il oy |« AT-440 internal auto. antenna tuner
ode selection is verified in i S ri (80 m - 10 m) » AT-250 external auto. tuner
Morse Code. ~d | (160 m - 10 m) = AT-130 compact mobile
* VS-1 voice synthesizer (optional) : Ay : antenna tuner (160 m— 10 m)+ IF-232C/IC-10
® Built-in automatic antenna tuner | ~ . level translator and modem IC kit « PS-50
(optional). Covers B0-10 meters. | Nl | heavy duty power supply « PS-430 DC
e 5 IF filter functions I . p;wﬂer:;ﬂpply - ?P-HD external speaker
- o - | S8 * MB- mobile mounting bracket
Superior receiver dynamic range |- « YK-88C/88CN 500 HZ/270 Hz CW filters
Kenwood DynaMix™ high sensitivity |/} = | «YK-885-88SN 2.4 kHz/1.8 kHz SSB
;:l{;r"?estﬂmmm_g Sysiemensurestrue | |§ | - il fiterss MC-B0A/80/85 desk micro-
receiver dynamic range. || | 2 W§ 1 N phonessMC-55 (8P) mobile microphone
(500 Hz bandwidth on 20 m.) ! 1 J | = [ * HS-4/5/6/7 headphones » SP-41/50B
® 100% duty cycle transmitter | . Fl5 - =i W= mobile speakers « MA-5/VP-1 HF 5 band
Super efficient coolin rmits \ b | PR | b8 mobile helical antenna and bumper mount
gpe b
continuous key-down for periods | YHEN | o * TL-922A 2 kw PEP linear amplifier
exceeding one hour. RF input power El. ISl = 2 . 5!&!_-22{_1 station monitor (no pan display)
is I'EtEd at 200 W PEP on SSB 200 W . :-.:.” ! i | ,E 5 = « VS-1 voice S'j’ﬂthEEIIEI‘" TU-8 CTCSS
DC on CW.AFSK EM. and 110 W DC I LIy & N 2 L tone unit « PG-2C extra DC cable.
’ ' ' : = 1.' i_.l' - 0 i
AM. (The PS-50 power supply is w S S RS d F KENWOOD U.S.A. CORPORATION
needed for continuous duty.) Ayl |5 = B COMMUNICATIONS & TEST EQUIPMENT GROUP
* Computer interface port Il 8 & E RO.BOX 22745, 2201 E. Dominguez Stree
* Adjustable dial torque _ - Long Beach, CA 90801-5745
® ‘H}ﬂ memory Bhﬂnnﬂﬂ z E - @ %; (‘\ KEP‘JE\!FPP_'Q %LEE:TH?NICS CANADA INC.
Frequency and mode may be stored =~ % < M f;%( EEE S\ i Crie pan e
in 10 groups of 10 channels each. = . Sy RS
Split frequencies may be storedin = I - . oF I:-.'.—" SWE:
- = (ht e t3 2
10 channels for repeater operation. A =T e, D
2 ra =
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