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Designed for the serious operator on
144, 440 and T200MHz, ICOMs IC-90
brings futunistic technology to DX, digital
and satellite r:c:rmmumcatmm

Versatile Communications

The IC-97) comes fully equipped as an all mode

dual bander for 144MHz and 440MHz. Expand

your limits on 1200MHz with the optional
UX-97 band unit or listen to the world with
the UX-R% aU —905MHz receive unit.
vatellite Communications.
Reach bt‘}[lnd the stars, communications via
satellite has never been easier. The amazing
IC-97) automatically tracks uplink and
downlink frequencies as the tuning control

IC“Q70 All Mode Transceiver

he New 1IC-970

is rotated. Ten memory channels specially
designed for quick satellite communications
emphasize [COM's total commitment to
your future communications needs.

Progressive Quality Throughout.
Dual band watch lets you receive both main
and sub band audio simultaneously. Multiple
scanning systems on the main and sub bands,
plus 99 memories, an easy-to-read multi-func-
tion display and ICOM's DDS system create
the transceiver of tomorrow. Additional
features include a built-in pager, code squelch
function, direct keyboard entry and ICOM’s
CL-V system.

See tomorrow’s transceiver today at

O
ICOM

your local ICOM dealer. You'll see why the

[C-97 1s the transceiver of a new generation!
CORPORATE HEADOUARTERS

ICOM Amenca, inc, Z380-1180 Ave. NE Bellevue WA 98004
Customer Service Hotline (206)454-76135

CUSTOMER SERVICE CENTERS

3150 Premeer Drive, Sulle 126, Inving, TX 75063

1777 Phoenix Parkway, Sufte 201, Atlanta, GA 30349

3071 - #5 Road, Unit 8, Richmond, B.C. VEX 2T4 Canada
2380-116th Ave, N.E,, Bellevue, WA 88004

Al stated specifications am subject o change without nolice or obligation. Al ICOM
radios sgniicantly sacesd FCC reguiations smiting spunous emissions. 970190

First in Communications



FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!
pm—

Private Patch Y

CONNECT SysTeEMs INC.

SELECT AN OPERATING MODE
USING THE BUILT-IN KEYBOARD.

1. SIMPLEX SAMPLING PATCH

Private Patch V achieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch filter. Compare our five pole filter to the
competition’s two pole filter. Advanced software algorithms
perform noise correlation tests which result in greater useable
range than the competition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaking). The mobile is in full control and can break-
in at any time.

2. SIMPLEX VOX PATCH

VOX mode offers superb simplex operation with any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desired
you can connect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONNECTIONS ARE REQUIRED.
Control is maintained automatically with built-in dial tone
detection, busy signal detection and fully programmable activity
and time out timers. An optional electronic voice delay board
eliminates first word clipping with slow switching radios.

3. DUPLEX PATCH

Select duplex mode when connecting Private Patch V to your
existing repeater or duplex base station. Many features including
semi-duplex privacy mode are user programmable. The mobile
is in full control at all times.

4. REPEATER CONTROLLER

Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater on/off code, hangtime, activity timer
time, CW ID interval etc. are fully user programmable. Private
Patch V is the right choice for your club system.

f_—_ ";;; (C] ® C

Private Patch V is a totally new concept in automatic
phone patches. A built-in keyboard and menu driven
display allow you to customize all modes, features,
and functions specifically to your application.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES. .

* 90 phone number autodialer
* Last number redial
* Regenerated tone/pulse dialing

* Toll restrict: 1st and 2nd digit restrict, prefix lockout
and digit counting

* 1-5 digit connect/disconnect code

e 2-5 digit secret toll override code

e User programmable CW ID

* Remote hook flash

e Auto disconnect on dialtone/busy signals
e Telephone remote base

* Remote controlled relay (relay optional)

e Lightning protected

Call or write today for your FREE brochure.

CONNECT SYSTEMS INC.

23731 Madison St. Torrance, CA 90505
Phone: (213) 373-6803

AMATELUR ELECTRONIC SUPPLY: Milwaukea W1 Wickli!te OH. Onanoo FL. Clearwater FL, Las
Vagas NV « BARRY ELECTRONICS CORP.: New York NY = ERICKSON COMMUNICATIONS:
Chicago 'L » HAM RADIO OUTLET: Anaheim CA, Burlingama CA, Oaklang CA, Phoenix AZ
San Diego CA, Van Nuys CA, Atlanta GA = HENRY RADIO: Los Angeles CA = INTERANATIONAL
RADIO SYSTEMS: Miami FL = JUNS ELECTRONICS: Culver City CA = MADISON ELECTRONICS
SUPPLY: Houston TX = MIAMI RADIO CENTER CORP.: Miami FL = MIKES ELECTRONICS:
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RADIO CENTER: Haringan TX = CANADA—COM-WEST RADIO SYSTEMS, LTD.: Vancouwer BC

CSl Is a registered trademark of Connect Systems, Inc
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Mumber 1 on your Feedback card

LErTERS

Sam Taylor, Oroville CA: Your
magazine is now and has always been
the best amateur magazine because it
has always had good construction pro-
jects. In the past there were priceless
projects that are now lost in time. Keep
up the construction projects because
they help the availability of parts by
crealing a demand. (| am not a dealer
but | do build a lot of projects that | pass
on at cost 1o local hams. ) If your editors
would look back into those old issues
they would find much that is still appli-
cable to the state of the arl. Maybe
listening to high speed CW has affecl-
ed my mind.

Les Delmarter WBEYIK, Terra Bella
CA: What we need is an easier entry to
amateur radio than the present Novice
class license offers. The growth we are
looking for in order to save amateur
radio is going lo come only from the
kids, not the few engineers who would
be attracted to the ARRL's Communi-
cator license. Who would these people
communicate with? The 220 MHz band
will probably disappear soon, while the
440 MHz band is almost exclusively
closed repeaters, control links and re-
mote bases, and activity above 450
MHz is pretty sparse in most areas of
the country. | think a Communicator
Class license is a good idea, but it should
fit into the current license structure. | feel
that a Communicator class license that
offered the current Novice voice privi-
leges on 28.300-28.500 and 220 MHz
and required nothing more than the cur-
rent Novice written test would be very
attractive to prospective amateurs.
This license would be good for 10 years,
renewable, and could be upgraded to
Novice by simply passing the 5 wpm
code test. No changes to the current
Novice or Technician class license
would be required. Let's keep things
simple and give the kids a good reason
to get involved in amateur radio.

Lawrence W. Joy WNBP, Olathe KS:
Just read "Experimental Gaussmeter"'
and ""Standard Magnetic Field Gener-
ator’’ in the June issue. The term
gauss is deprecalted. According to cor-
rect metric practice, and the way |
learned magnetics, the terms to use
are the weber (Wb) for magnetic flux
and the lesla (T) for magnetic fiux den-
sity.

Weak fieids have to be measured in
gauss or milligauss—the Tesla is too
large, being 10° gauss. Calibration
points on my meler would reguire a lot
of zeros. 50 gauss equals 0.005 Tesla,
for example. Earth’'s magnetic field
varies from about 1 to 10 gauss. The
Tesla is used primarily to describe very
strong magnetic fields in the laboralo-
ry. 10 Tesla (a fairly weak laboratory
field) is equal to 100,000 gauss, which
is why the Tesla is preferred when re-
ferring lo strong fields. The above com-
plaint is akin to suggesting that 20.01
HF be expressed in farads. , . J. Frank
Brumbaugh KB4ZGC, author.

Arthur S. Byram KOLKT, Pittsburg
MO: | do not believe the interest of
amaleur radio is being served by the
constant hammering on the subject of
the wonders of NO CODE exams. Per-
sons subjected to this constant com-

From the Hams:hack

plaint will be turned against code with-
out even trying it. Like a child that
hears others constantly saying that this
or that is awful, the child will claim that
they “"hate that™ even though they
have never encountered it.

How many hams now operating
mostly on CW had that in mind when
they applied for a license? After having
to learn the code, they found that itis a
real enjoyable form of communication.
Wayne is right that the method of learn-
ing the code has improved immensely,
so whal is the problem?

Without new blood in the CW portion
of the bands, only the old-timers will
occupy the frequency, giving commaer-
cial interests a great opportunity 1o file
for the use of those frequencies.

| support the code system as well as
paying a license fee so the FCC can do
the job we expect them to do. Qur
country is not perfect, but it is the best
in the world.

Doug Brown, Athens GA: | am a 20-
year-old college student who, after 12
years of dreaming, just earned my
Novice license. | am still deiirious. |
would like to say that all of the people in
the Athens Radio Club were very
friendly and helpful and genuinely in-
terested in encouraging newcomers.

| would like to thank 73 for having
excellent articles, especially entry-lev-
el articles. These are very helpful for
anyone wha is just starting.

Here is a little advice | would offer
anyone trying to learn the code: If you
have a computer, buy a practice pro-
gram. They are cheap and thousands
of times maore effective than practice
lapes, since you cannol memorize
them.

Some news that may shock people: |
attend one of the top journalism
schools in the country. It has a heavy
emphasis on radio and television. Not
once has amateur radio ever been
mentioned during a class. Ninety per-
cent of my friends had never heard of
ham radio before. The few who have
heard of it have no idea what it actually
1S, but think I'm starting up a noncom-
mercial broadcast station. I'm trying to
spread the gospel, but how did things
gel this bad?

P.S. Does anyone have some REAL-
LY cheap equipment a starving college
kid could afford? (149A Mitchell Street,

Athens CA 30605).

David T. Burr KK9L, Downers Grove
IL: The recent DXpeditions by 3Y, 70,
and others have shown thal hams are
not the self-policing group they're ex-
pected to be. Most of the social misfits
who intentionally QRM nets, DX opera-
tions, repeaters, and general QSOs
MUST be known by some of the locals
around them, yet nothing is done.
Thus, the cuts in the FCC enforcement
budgetl were predicated on a false as-
sumption,

Unfortunately, there is an on-going
RF spectrum crunch, and if the 9904 of
us who care about our hobby want to
enjoy It down the road, something has
lo be done to show the FCC that we
appreciate the PRIVILEGE of occupy-
ing our frequency space, as well as
clean it up to make our operating enjoy-
able once again

2 73 Amateur Radio = August, 1990

| am in favor of not anly license fees
for new licenses and renewals, but also
an annual fee of $20-30 to maintain
our licenses. This would put $10 million
into the enforcement budget (after ad-
ministrative expenses) and have obvi-
ous positive effects. It is ironic that the
old geezers who fill these pages with
complaints about what the no-code li-
cense will do to the “'quality’’ of opera-
tors are the same ones who would be
first to resist this proposal. Just about
anyone who maintains any sort of sta-
tion could afford this little fee, and
those who claim poverty could simply
send a copy of their 1040 to the FCC
and the fee could be reduced or
waived. Our hobby is changing and if
we want to enjoy it in 10 years we can-
nol continue fo stick our heads in the
sand. Anyone out there want to help
save our hobby?

Walter A.L. King N3EID, Hellertown
PA: Everyone is saying or should be
saying, ""What should we do o get
more people involved with amateur ra-
dio?" and it is being said so much that
a lot of folks are getting turned off
aboul the idea. | know | was until some-
thing happened here.

| have lots of grandchildren and
when they visited they avoided my "‘ra-
dio shack.” Three of the grandchildren
are boys ages 6, 8 and 10. | got 1o
thinking how | started with radio and
then it hit me. . .a crystal set. . .| built
it and used to lie in my bed at night and
listen to WLW in Cincinnati, Ohio.
Some nights the signals were so strong
you could hear the music across my
bedroom!

So | started looking around for parts
for a crystal set. They aren't easy to
locate. But | did find a source—The
National Supply Division of the Boy
Scouts of America. | ordered three
sets, which came in a few days. They
don't have a diode with a germanium
crystal fused into it.

All three grandsons tock time to
build a set, with Granddad there to
help. The big moment came and every-
thing went according to plan. Now
e@ach has a set in his bedroom at home.
Mother is happy because they can't
blast her out of the house with this type
of radio. When the boys visited recent-
ly, they asked to go into the radio
shack. Then one asked when will |
teach them Morse code!!! It is a start.
You gotta get them when they are
young.

You can buy the set from the Nation-
al Supply Division, B.S.A. al (800) 323-
0732. The Crystal Set Radio kit is cata-
log number M-1731 and the cost is only
$5.96. They accept Mastercard and
Visa. At that price, why not buy several
for others?

What about the granddaughters?
Many girl children get the message
very early in life that when it comes to
machines and technology, this is
something they would not be interest-
ed in, and that they should stay out of
the way, especially if something is be-
ing fixed. . . Linda KATUKM

Al Mehner W7HP, Las Vegas NV:
Wayne, we both share our love of ham
radio, | have spent time in the U.S,
Signal Corp, U.S. Army Air, U.S. Coast
Guard, and U.S. Maritime SVC—maost
of it pounding brass. | have been shot
al, bormbed at, and torpedoed at. | have
intercepted Kata Kana prior to WWII,
sent a peacetime SOS, told an admiral
1o

| have lived a long and happy life
which is now drawing 1o a close.

| owe it all to ham radio.

| could not care less about the code-
no-code conflict, but what ham radio
needs is guality, nol quantity.

We need the kids as young as we
can get 'em, the younger the better.
One young mquiring mind is worth a
dozen appliance operalors,

My schoolteacher wife took a hand-
ful of my foreign QSLs to her classes
and encouraged the kids 1o write to the
stations. The kids were deluged with
letters and pictures of other kids.

| don’t know how many of our young
can read or write, but am sure that
some of them can.

If you would, ask your 73 readers 1o
give or loan cards 1o inlerested teach-
ers and perhaps become elmers, it just
might help.

My elmer was W7BB Ed Stevens. He
was killed while flying his own plane,
about 1946,

James Whitfield NSGUI, Aledo TX:
Your June '90 "“‘de KEMH" column pro-
vided me with a possible link to infor-
mation | have been seeking. Please
pass the information along to Mike Nu-
gent WBBGLAQ.

| have a Radio Shack WP-2 laptop
word processor and the Portable Disk
Drive (same as used on the Model
100). The WP-2 instruction book telis
how to load and run program files to
use it like a “‘real computer,” but | have
found no software for it and have not
found a way to creale a program file in
the word processor. Perhaps Portable
100 magazine can help me. Iif not, can
you refer me 1o a group or magazine
that can?

The WP-2 is a nice, small, clean
package that has an RS-232 interface
for disk drive, and parallel printer port.
Assuming the program problems are
readily solved, it would make a great
packet/portable component, and that
would be a great article for 73, even if
the interface was a repeat of similar
units for the Model 100.

For now, programs musi be written on
another system (a PC, for example),
and then ported over. The WP-2 Ser-
vice Manual (RS #26-3930) gives
some—though hardly complete—pro-
gramming information.

Al least one company is developing
application software (not yel released
and non-ham anyway), but until some-
one develops a language interpreter,
assembler, or compiler, there's no way
to program on the WP-2 itself,

Some of the whiz-kids on Compu-
Serve’s Model 100 Forum (M100SIG)
have been WP-2 hacking. Check out
their special section for WP-2 mes-
sages and files. It’s the most up-lo-date
source of info | know.

Portable 100 magazine, which
covers all Tandy laptops, thoroughly
reviewed the WP-2 in November 1989,
Advertisers offer 32K and 128K ex-
pansion RAM chips, software for easy
file transfer between WP-2s and PCs or
Macs, and a buyer’s guide fulf of good
info. A monthly WP-2 column starts
soon, and a WP-2/packet article has
been assigned. (I'll see if we can spin it
off for 73, too.) Contact Portable 100 af
P.O. Box 428, Peterborough NH
03458. Tel. (603) 824-8455. The
Portable 100 BBS has just added a
ham radio section. Phone (603) 924~
9455, stats 300/1200, 8n1. Anyone's
welcome anytime.

Nuge WBBGLO 8]
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Number 2 on your Feedback card

NEVER say DIE

Wayne Green W2NSD/ 1

Solving The DXCC Mess

The DXCC award has turned
out to be one of the more perni-
cious and destructive forces in
amateur radio. It doesnt have to
be. We can have our cake and eat
it too, to coin a cliché.

If you've isolated yourself on
the two meter amateur radio back-
water for years, being too busy to
spend a few minutes a day for a
couple weeks learning the code at
13 per, you've resigned yourself
to second class ham citizenship
as a Tech, and thus may know
little of the awful mess the ARRL's
prestigious DXCC award has
made of our hobby.

One of the four supposed legal
reasons for amateur radio’s exis-
tence is our ability to generate in-
ternational good will. The concept
is wonderful. Amateur radio pro-
vides a means for people-to-peo-
ple communications around the
world. Alas, DXCC has turned our
DX bands into aggravating mess-
es. . .with pileups, lists, tail-end-
ing, etc., making life almost im-
possible for any ham in even a
moderately rare country.

Having operated from several
fairly rare spots, and having
talked personally with amateurs in
many more, | know firsthand what
I'm writing. Yes, | had fun working
thousands of DXers when | was
visiting rare countries. . .oper-
ating contest-style and knocking
off several QSOs a minute, It's an
exciting experience and one | rec-
ommend for any red-blooded
ham.

How rare? My first taste was in
1958 when | went to Navassa Is-
land (KC4AF). Wowie, was that
fun! In 1959 | operated from Aden,
Pakistan, Ceylon, Vietnam, Wake
Island and other rare countries.
Since then I've been on from
Syria, Lebanon, Jordan, Iran,
Afghanistan, Kenya, Swaziland,
Lesotho, Nepal, Singapore,
Sarawak, Sabah, New Caledonia,

Fiji, Western Samoa, Tahiti, St.
Pierre, and many others.

What | found when | visited rarer
countries is that the amateurs liv-
ing there have been virtually
forced off the air by DXers. DXers,
driven by the “need” for a QSL,
won’'t permit amateurs in rare
countries to enjoy relaxed con-
tacts. They immediately start tail-
ending, then breaking in and clob-
bering the QSO, not to talk with
and get to know the amateur, but
just to get a signal report and that
card. If the DX op tries to ignore
these pests, they get more and
more abusive and frantic.

The result is that the few hams
who manage to get on the air in
Third World countries quickly get
fed up with this nonsense and
take up a new hobby. Internation-
al friendships? Darned few! This
is particularly frustrating for the
DX op, who often has invested a
tremendous amount of time and
money in getting on the air. . .
only to be chased back off by
DXCC fanatics.

Contest-style operating can
be fun, but not if that's all you ever
are allowed to do. It means keep-
ing a detailed log, writing out
endless QSL cards and mailing
them. The postage involved is
horrendous, so most DX hams
tend to use QSL managers. This
1s fun?

If you don’t think the chickens
come home to roost on this one at
the WARC ITU conferences,
you've got your head in the sand.
We have a powerful vested inter-
est in generating as much support
from Third World countries as
possible. And guess who gets
sent to Geneva for the WARCs?
The same chaps we've hounded
off the air.

Well, heck, you can’t stop hams
from collecting countries, right?
Even if we didn't have a DXCC,
we'd still be looking for the rare
ones. Maybe, but the pressure 1o
get on the QST Honor Roll is a
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powerful motivating force. |'ve
known DXers who've built their
lives around this farce.

| remember one DXpeditioner
who charged Honor Roll hams a
hundred dollars for every new
country he gave them. He made a
business of DXing and did very
well at it. The contributions all
came by mail in cash, so he paid
no taxes on it. He bragged he was
making over $150,000 a year this
way . . .and | believe it. | knew him
well.

Okay, how can we stop all this
nonsense and make it so ama-
teurs who manage to get on the air
from a rare spot can actually talk
with us? How can we take off the
Honor Roll and DXCC pressure?
The solution is so simple, it's ridic-
ulous. | should have thought of it
years ago.

| was talking with the ARRL's
DXCC manager at Hamcom in
Dallas, when it struck me! Why not
make contacts for DXCC credit
only count when made during ac-
credited contests? After all, most
contacts with rare countries
quickly degenerate into contest-
type contacts anyway.

How do we stop some fool con-
test-oriented magazine from try-
ing to run 52 weekly contests? We
might suggest to the League di-
rectors that they limit QSL credits
to a maximum of six contests a
year. We certainly don’t want our
bands turned into unholy messes
every weekend.

This would cut down on QSL
costs. DX ops would only have to
submit their logs to the ARRL. . .
preferably on a floppy disk . . .and
a computer could do the rest.

By making it so contacls other
than during contests would have
no award value, we might eventu-
ally make it so Third World ama-
teurs will be able to actually get on
the air and enjoy interesting con-
tacts.

I've visited these countries and |
can tell you that our demand for

QSL cards has left a long trail of
bitter, angry Third World
hams. . . just what we don't need
at world administrative confer-
ences when our ham band alloca-
tions come up for grabs.

By concentrating our DXing into
a halt dozen weekends a year
we'd encourage more DXpedi-
tions to be organized. And we
might find the hams in the rare
countries getting on for some con-
test operating and enjoying it.

But what about the ten kilowatt
overbearing DXer who will kill for a
new country? If the DX ops will
use my system of making contacts
they'll frustrate the hell out of ugly
DXers and make it so even QRP
and mobile hams will be able to
get through. Further, we'll avoid
ghastly messes such as the re-
cent Bouvel Island debacle.

Unless you know some DXers
you may not realize how much this
seemingly insignificant aspect of
our hobby can dominate their
lives. These are not ordinary
hams. They have huge towers,
several kilowatts, two-meter spot-
ting nets, and DXing comes
first. . .before work, family, even
eating. They have their hundred
or so rarest QSL cards in their
coat pocket at every ham club
meeting, ready to whip out and
amaze you.

When a rare one comes on they
drop everything until they've
made at least two contacts (one
for safety). Some true fanatics
have to do this on five bands. . .
and every mode. How about a CW
contact now, OM? If a new country
came on using only slow-scan TV,
they'd rush out and buy an SSTV
system just to make the con-
tact. . .and preserve their Honor
Roll listing.

You see, if their Honor Roll
competitors get a new one and
they don't, it's unlikely they'll ever
get back where they were on the
list. This is why some DXers will
spend a thousand dollars to get a
new one, if that's what it takes.
This is why their QSLs go out with
"green stamps’’ in the envelopes,
Heck, | remember when they sent
only a dollar, now it's usually a ten
or a twenty.

So let’s get the ARRL to make a
major move toward cleaning up
our bands by allowing DXCC cred-
its only for contacts made during
specific contests. How do you do
that? Write to David Sumner at
HQ, to Price, the president, and to
your director. Explain it clearly in
terms a director can understand
.. .no change in the DXCC rules,

Continued on page 79



KENWOOQOD

..pacesetter in Amateur Radio

TS-790A

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-790A 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.)

Complete serv

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

* Operates on 13.8 VDC. Perfect for
mountain-top DXpeditions!

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

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

* Automatic mode and automatic
repeater offset selection.

e Direct keyboard frequency entry.

* 589 multi-function memory channels.
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
alicws you to check memory contents
without changing the VFO frequency.

e manuals are avasabie for all Kenwood [ransceivers and most accessornes

pecncalions. leaiures. and prices are subpect to cnange without nolice or obhgation
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* Multiple scanning functions. Memory
channel lock-out is also provided.

* 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 squeilch.

* Other useful controls: RF power output
control, speech processor, dual muting,
frequency lock switch, RI1.

* Yoice synthesizer option.

* Computer control option.

Optional Accessories:

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

* UT-10 1200 MHz module * V8-2 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




tioner!

e MC-43S UP/DOWN mic. included
e Superb interference reduction
IF shift, tuneable notch filter, noise
blanker, all-mode squelch, RF attenu-
ator, RIT/XIT, and opt. filters fight QRM.
¢ Dual SSB IF filtering
A built-in SSB filter is standard.
When an optional SSB filter
(YK-88S or YK-88SN) is installed.
dual filtering is provided.
* VOX, full or semi break-in CW
* AMTOR compatible

1S5-440S

Compact high performance HF

transceiver with general coverage
receiver

Portable reliable performance and

ease of use makes the TS-4408

your obvious “low bands” choice.

It is “Every Ham’s” rig to go — ham ;
shack, portable or mobile. But don’t }

let the small size fool you — there's = '
lots of “big rig” performance packed |
into this package. Built-in antenna |

tuner option. Continuous duty trans-

mitter. Super DynaMix™ front end. i | ) - /] N
Five filter functions. The TS-4408 | | il |

is at your service whereveryouwish | .~
to operate. o | '

'
¢ Covers all Amateur bands { iR §
|

TR MO R e

T

AsH
SPLIT
Amp

General coverage receivertunes | |} alll |
from 100 kHz-30 MHz. Easily modi- Sl nia M
- fied for HF MARS operation. i oy (e o S
* Direct keyboard entry of frequency’ T ———
* All modes built-in LU
USB, LSB,CW, AM, FM, and AFSK. | / i

T
']

=
o il AT

: r4 ‘;ﬁl Optional accessories:
S || « AT-440 internal auto. antenna tuner

5 .,".-'___'
==l
W

Mode selection is verified in LR s 8 U |/ (80 m =10 m)» AT-250 external auto. tuner
Morse Code. ;' 'i'j ~d © | (160 m - 10 m) » AT-130 compact mobile
* VS-1 voice synthesizer (optional) ! £S " || antenna tuner (160 m—- 10 m)« IF-232C/IC-10
* Built-in automatic antenna tuner 1 ~ | level translator and modem IC kit « PS-50
(optional). Covers 80-10 meters. [ == heavy duty power supply » PS-430 DC
* 5 IF filter functions = F’ﬂ“‘;ﬁ”&’ﬁ;fp"‘:u ?I"E:‘;’ S oaker
I ~~ [l o . ile mounting cke
3 E:”‘gg& m“"::‘i' E{:f‘“h"““ '“;“; B - || «YK-88C/88CN 500 HZ/270 Hz CW filters
enwood DynaMix™ high sensitivity | § .|| +YK-88S-88SN 2.4 kHz/18 kHz SSB
direct mixing system ensures true i N Wy filters+ MC-60A/80/85 desk micro-
102 dB receiver dynamic range. dl = &} B I phonessMC-55(8P)mobile microphone
(500 Hz bandwidth on 20 m.) i ~Uls0 || *HS-4/5/6/7 headphones « SP-41/50B
® 100% duty cycle transmitter | oS | P = 5 | mobile speakers « MA-5/VP-1 HF 5 band
Super efficient cooling permits L:;; | BR= . ~ B “ 8l mobile helical antenna and bumper mount
continuous key-down for periods | s | il * TL-922A 2 kw PEP linear amplifier
exceeding one hour. RF input power ARRE - = 48 1|l *SM-220 station monitor (no pan display)
is rated at 200 WPEPonSSB.200W = =3/l && ° S B * VS-1 voice synthesizer » TU-8 CTCSS
DC on CW.AFSK. FM. and tlowDc || 3/ .. &8 o L tone unit « PG-2C extra DC cable.
y . . | “Jle ] @
AM. (The PS-50 power supply is |~ S X KENWOOD U.S.A. CORPORATION
needed for continuous duty.) -AEs [ E[ |7 WS COMMUNICATIONS & TEST EQUIPMENT GROUP
* Computer interface port 3 iZIM e =881 PO BOX22745,2201E. Dominguez Street
* Adjustable dial torque =0 = -ang Beach, GA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
P.0Q, BOX 1075, 958 Gana Court
Mississauga, Ontario, Canada L4T 4C2
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«..pacesetter in Amateur Radio

* 100 memory channels
Frequency and mode may be stored
in 10 groups of 10 channels each.
Split frequencies may be stored in
10 channels for repeater operation.

* TU-8 CTCSS unit (optional)

Complete service manuais are avajlabie for all Kenwood fransceivers and most accessones

Specifications and prices are SUDjed? Io change withowt nohce or oongaton
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EDITED BY LINDA RENEAU KATUKM

Emergency Connections
and Kit

The ability to easily interchange equip-
ment between stations may be crucial in an
emergency. All stations active in the Amateur
Radio Emergency Service (ARES) should use
a common type of power connector through-
out their stations, or they should keep an
adapter on hand. Dick Rawson N6CMJ, writ-
ing in the June issue of Electronics Museum
ARC newsletter, suggests Molex™ 2-pin
(0.093-diameter pins), 12-amp connectors
with a contact resistance of 0.0025 ohms, 2.5
mV/A. However, this connector is not suitable
for long-term outside use because it is not
weatherproof.

Make sure that polarization is the same
from station to station. The POSITIVE pinison
the FLAT side of the connector, and the NEG-
ATIVE is on the POINTED side. [Ed. Note:
Standardization is important between stations
because some hams use an opposite polarity
arrangement, myself included]. The source
side of the connector (from the power supply)
is the MALE housing, with the FEMALE pinsto
be installed. The radio side is the FEMALE
housing, with the MALE pins to be installed.

Waldom Part No. 1545PRT, a package of
three sets, contains Molex parts 03-09-2021
(plug), 03-09-1021 (receptacle), 03-09-1118
(female pins), and 03-09-2118 (male pins). Ra-
dio Shack's one-connector set is #274-0222.

In the May issue of the above newsletter,
the editors state that rubber duck antennas
and NiCd battery packs are severe handicaps
during a prolongued communications emer-
gency. NiCd batteries last only a few hours, so
your emergency communications kit should
include some alkaline batteries. As for anten-
nas, you can quickly attach a J-pole 2m anten-
na to a school flagpole and hoist it up 30 feet,
or throw it up over a tree branch with some
nylon rope and a rock [look carefully before
you throw]. A small generator or a deep cycle
12-volt battery can keep your 2m and HF ra-
dios operating when the power is out.

In addition to the right connections men-
tioned previously, your Kit should contain:
adapters, extra coax with fitting, AC power
supply, large alligator clips on a power cord
for using a car battery, and a high capacity
(800 mAh) NiCd pack for your HT. A magnetic
mount antenna and power cord with cigarette
lighter adapter and a pair of earphones can
come in handy, too.

KBSAWM and KB2IGG
Receive Awards

On June 9, 1990, James “‘Jim"" Heil
KB5AWM received the 1990 Amateur Am-
bassador Award at the ARRL National Con-
vention in Kansas City, Missouri. Mike Lamb
N7ML, president of Advanced Electronic Ap-
plications, Inc., presented the award.

AEA presents the award yearly to the radio
amateur who demonstrates extraordinary ef-
forts in promoting the amateur service to indi-
viduals new to amateur radio. Jim Heil was

chosen because he has organized and taught
numerous Novice classes, elmers new hams,
and has served as a VE and VE coordinator.

As ARRL Public Information Officer, Jim
has managed to get an amateur radio an-
nouncement on the local cable system and
write articles about ham club activities and
amateur radio for the local newspapers. With
the Clear Lake Amateur Radio Club (CLARC),
Jim helped donate books on amateur radio to
the local library.

Since becoming licensed in 1986 at the age
of 18 (and upgrading to Extra Class the follow-
ing year), Jim helped establish CLARC, which
has grown from seven to over 130 members,
and he edits the club's newsletter, the CLARC
Chronicles. For two years, he was vice-presi-
dent of CLARC. He is a member of Skywarn,
RACES, and ARES, and assists in public
events that can benefit from amateur radio.
Jim, a full-time student at the University of
Houston at Clear Lake, is pursuing a degree in
computer information systems.

Former recipients of the AEA Amateur Am-
bassador Award include Mary Duffield
WABKFA, Barry Goldwater K7UGA, Byron
Lindsey W4BIW, and Bob Wallar WB6QNR.
AEA will accept entries for the 1991 award
through May 1, 1991. All entries must include
an outline of the nominee’'s activities in three
categories: dedication to amateur radio, posi-
tive influence on those outside of the Amateur
Radio Service, and initiation of special
projects or programs to promote amateur ra-
dio. The recipient of the award receives
$1,000 and an expense-paid trip to the ARRL
National Convention. Send entries to AEA,
Attn: Amateur Ambassador Award, P.0O. Box
2160, Lynnwood WA 98036.

Twelve-year-old Mary F. Alestra KB2IGG,
featured in ‘‘Ham Profiles’' in the February
1990 issue, was named the 1990 Westlink
Report Young Ham of the Year. The award, a
plaque detailing her accomplishments, was
presented to Mary by Burt Hicks WBEMQV,
Westlink publisher, and Bill Pasternak
WAGBITF, contributing editor of same, at a ban-
quet also on June 9 at the ARRL Convention.
As part of the award, Mary received an all-ex-
pense paid trip to the Convention and new
radio equipment from Yaesu, a complete set
of amateur radio training materials from Gor-
don West WBENOA, and a three-year sub-
scription to 73 Magazine compliments of
Wayne Green W2NSD.

Mary, a student of Rocco Laurie Intermedi-
ate School in New York City, was chosen to
receive this award because of her many ac-
complishments in amateur radio in the short
time since first exposed to it by Carole Perry
WB2MGP (see Mary's interview with Carole in
the May issue). Interested in other cultures,
Mary has discovered the joys of contacting
people all over the world, as well as locally.
Using borrowed radio equipment, on bus trips
she has kept hundreds of students, some of
them out of state, in contact with the school
principal and hams who could help in case of
mechanical problems or emergencies.

One of Mary's favorite ham activities is par-
ticipating in the ''CQ All Schools Net," a
hookup of dozens of schools around the coun-
try. Mary has developed a high level of compe-

Get Ready for More RFI

tence in handling traffic, and her skill at oper-
ating various types of radio gear often
astounds the more experienced devotees of
the hobby. Her irrepressible enthusiasm is
quickly communicated to her classmates, and
she enjoys helping them get started in ama-
teur radio.

Mary says that amateur radio has helped
her greatly in her school work, especially in
geography and social studies, and that she is
becoming increasingly interested in the scien-
tific and experimental aspects of ham radio.

For nominating Alestra, Carole will be given
a complete set of all currently available ama-
teur radio promotional and educational
videotapes produced by Roy Neal K6DUE,
Frosty Oden NBENV, and Bill Pasternak
WAGITF from Amateur Radio Newsline.

Past winners include Erin McGinnis
KAOWTE (1989), Jonathan Binstock NK3D
(1988), David Rosenman KA9PMK (1987),
and Shawn Alan Wakefield WK5P (1986).
TNX Westlink Report and AEA.

OTH-B, the Over the Horizon Backscatter
radar system with transmitters in Moscow,
Maine, and receivers in Columbia Falls,
Maine, is only the first of four such systems to
be built. A system spanning California, Idaho,
and Oregon is now 90% complete. The central
system will be based in North and South Dako-
ta, and Minnesota. The fourth system will be in
Alaska. OTH-B has a range 10 times greater
than that of conventional radar, and will be
useful in detecting small drug-smuggling
planes as well as serving as an early warning
system.

OTH-B is also known as the "'woodpecker”
because the interference it causes in short-
wave communications resembles the rhyth-
mic pecking of this bird. According to GE, the
builder, the transmissions will include the fol-
lowing frequencies: 5 MHz (what about
WWV?), 6.74-9.09 MHz (40m?), 9.09-12.24
MHz (30m?), and during the day, 12.25 to
16.50 MHz (20m), 16.50 to 22.25 MHz (18m
and 15m), and 22.25 to 28 MHz (possibly af-
fecting the 24 and 10m bands). And now
Japan and Australia are also interested in set-
ting up their own OTH-B radar systems!

However, Kokusai Denshin Denwa Co., Ltd.
in Japan has developed equipment which al-
most completely eliminates ‘woodpecker” in-
terference without using noise-blanking meth-
ods. At present, this new equipment is only
used on ship telephones, but amateur radio
use is under consideration. TNX Crosstalk,
newsletter of the TRW ARC, The JARL News,
and Amateur Radio Newsline.

TNX again. . .

To all our contributors. You can reach us
by phone at (603) 525-4201 or by mail 73
Magazine, Forest Rd., Hancock NH 03449; on
CompuServe ppn 70310,775; MCI Mail
“"WGEPUB", GEnie, “"MAG73"; and the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit.
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/A ..Brings You A Better Experience

The Morse Machine
MM-3 Keyer

The Morse Machine has all the features
you need in a memory keyer, including
2 to 99 WPM speed selection and over
8,000 characters of soft-partitioned
memory. Twenty memories store your
messages...as short or as long as you

like. Memory can be expanded to
36,000 characters. All memory is backed
up by an internal lithium battery.

Comprehensive Morse training facilities
are built-in. A Proficiency Trainer for
random code group practice. A Random
Word Generator which generates four-
letter words and A QSO Simulator which
allows you to call stations, answer a CQ
or listen to realistic on-the-air QS0's,

The MM-3 also features automatic
serial number insertion and increment-
ing in any memory message. Use the
front panel knob to adjust your sending
speed or enter a precise speed with the

keypad, toggling between the two at any

time. Exchanges can be expedited by
having parts of your message sent at a
higher speed. You can even add remote
switches for four of the memories to send
your response or call CQ. The MM-3 can
also be programmed for automatic beacon
use. The RS-232 compatible serial I/O
port provides computer control of the
MM-3 and monitoring of the Morse
training features.

i - - .
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PK-88
Packet Radio TNC

Unique operating features with a
proven hardware and software design
make AEA's PK-88 your best choice in
packet radio--now with MailDrop, an
8KByte efficient personal Mailbox. The
PK-88 also allows muitiple single frequency
QSO’s, digipeating and networking. It's a
superb value, packed with all the most
needed packet radio features such as
direct interface capability with NET/ROM
and TCP/IP. In addition to all the fea-
tures of a "standard” TNC, the PK-88

offers features not found in any other
TNC:

¢ WHYNOT command - Shows reasons
why some received packets are not
displayed.

¢ "Packet Dump Suppression”
- Prevents dumping unsent
packets on the radio channel when
the link fails.

e CUSTOM Command - Allows limited
PK-88 customization for non-standard
applications.

¢ Enhanced MBX command-
Permits display of the data in
I- and Ul-frames, without packet
headers and without packet headers
or retried frames.

¢ Enhanced MPROTO command

- Suppresses display of non- ASCII
packets from Level Three switches
and network nodes.

AT-300 and AT-3000

Antenna Tuners

For tuning perfection, choose AEA's
AT-300 (300 watt) or AT-3000 (3 kW)
antenna tuners. Quality and excep-
tional engineering are built-in for
maximum performance and long
operating life.

The low-pass design provides
more harmonic attenuation for lower
TVI and allows matching to a much
wider range of antenna impedances
than common high-pass designs.

PK-232MBX Multi-Mode
Data Controller

With over 40,000 units sold worldwide,
the PK-232MBX is the world's leading
multi-mode data controller. Combining
all amateur data communication modes in
one comprehensive unit, the PK-232MBX
offers Morse Code, Baudot, ASCII,
AMTOR/SITOR 476 and 625, HF and
VHF Packet, WEFAX receive and trans-
mit, TDM, as well as commercial standard
NAVTEX automated marine information
services.

All software is on ROM.

¢ 20 front panel status and mode LED
indicators

e RS-232 compatible

¢ Exclusive SIAM™ Signal Identification
and Acquisition Mode

¢ TDM Time Division Multiplex decoding

e PakMail™ mailbox with selective con-
trol of third-party traffic

e FAX printing - supports most printers

¢ Two radio ports :

¢ Host mode for efficient program con-
trol of the PK-232MBX

e KISS mode for TCP/IP networking
protocol compatibility

e 32K RAM lithium battery-backed
¢ Many features for the digital SWL

The AEA tuners feature a frequenc
compensated dual-movement SWR
meter for ease of tuning with a front pan
power range switch. Minimal SWR is
achieved by inductors with 18 (AT-300
and 20 (AT-3000) taps. AEA's exclusive
patent pending CAM switch design o
the AT-3000 provides accurate tuning
The built-in front panel antenna switc
allows you to easily select two un-
balanced (coax-fed) antennas, a
dummy load or a balanced antenna.

Advanced Electronic Applications, Inc. 2006-196th St. SW/P.O. Box 2160 Lynnwood, WA 98036 206-775-73
Specifications subject to change without notice or obligation. Dealer inquiries invited, Copyright 1990.



s g5 MOst popular 300 watt PEP
149 tuner. It covers 1.8-30 MHz,
8wes you @ new peak and average reading
ross-Needle SWR/Wattmeter, built-in

dummy load, 6 position antenna switch
and 4:1 balun -- in a compact 10 x 3 x 7
inch cabinet. Meter lamp uses 12 VDC or
110 VAC with MFJ-1312, $12.95.

Antenna Bridge L2~
_ $7995
Now you can quickly
optimize your antenna for
peak performance with this
portable, totally self-
contained antenna bridge.
No other equipment
needed -- take it to your
antenna site. Determinge if
your antenna is too long or
too short, measure its
resonate frequency and
antenna resistance to 500
ohms. It's the easiest, most
convenient way to determine
antenna performance. Built in resistance
bridge, null meter, tunable oscillator-
driveref1.8-30 MHz). Use 9 V battery or
110 VAC with AC adapter, $12.95.

SuperActive Antenna

“World Radio TV Handbook’' says
MFJ-1024 is a "‘first rate easy-to-operate
active antenna ... quiet ... excellent
dynamic range ... good gain ... very low
noise .. broad frequency coverage ...
excellgnt choice. "

Mount it outdoors away from electrical
noise §or maximum signal, minimum
noise JjCovers 50 KHz to 30 MHz.

Receives strong, clear signals
from all over the worid. 20 dB
attenuator, gain control, ON
LED. Swtich two receivers and
aux. or active antenna.bx3x5 in.
Remote unit has 54 inch whip,
50 ft. coax and
= connector. 3x2x4
a8 in. Use 12 VDC or

110 VAC with
wr-10245 12995  MFJ-1312, $12.95.

VHF SWR/Wattmeter

MFJ-8128
$2Q95
Covers 2
Meters and : h
220 MHz. 30 or 300 Watt scales. Also
reads relative field strength 1-170 MHz
and SWR above 14 MHz. 412x2%x3 in.

|

BEST OF MF]}

MFJ, Bencher and Curtis team up to bring you America’s most popular

keyer in a compact package for smooth easy CW

The best of all CW world's -- a deluxe MFJ HEEEI‘ using a Curtis 8044ABM
chip in a compact package that fits right on the

This MFJ Keyer is small in size but big in features. you get iambic keying,
adjustable weight and tone and front panel volume and speed controls (8-50
WPM), dot-dash memories, speaker, sidetone and push button selection of
automatic or semi-automatic/ tune modes. It’s also totally RF proof and has
ultra-reliable solid state outputs that key
volt battery or 110 VAC with MFJ-1305, $12.95.

The keyer mounts on a Bencher paddie to form a small (4-1/8 x 2-5/8 x 52

inches) attractive combination that is a
chrome plated brass and a heavy steel

on your Bencher paddle.

]

$3495 yr.1701 $2195 yriyo $5995 Wik 174

Select any of several antennas from your operating desk with these MFJ
Coax Switches. They feature muauntmg holes and automatic grounding of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ-1701, $34.95. Six position antenna switch, S0-239 connectors. 50-75
ohm loads. 2 KW PEP, 1 KW CW. Black alum. cabinet. 10x3x1%2 inches.
MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW PEP, 1 KW
CW. Insertion loss below .2 dB. 50 dB isolation at 450 MHz. 50 ohm. 3x2x2 in.
MFJ-1704, $59.95. 4 position cauiB/ switch with lightening/surge protection
device. Center ground. 2.5 KW PEP, 1 KW CW. Low SWR. Isolation better
than 50 dB at MHz. Negligible loss. 50 ohm. 6%x4%x1% in.

“Dry’”’ Dummy Loads for HF/VHF/UHF

MF.J-2608 MFJ-262 MFJ-264

The Bencher paddle has adjustable gold plated silver contacts, lucite paddles,
You can buy just the keyer assembly, MFJ-422BX, for only $79.95 to mount

$2895 $6995 $4099°5

MFJ has a full line of dummy loads to suit your needs. Use a dummy load
for tuning to reduce needless (and illegal) ORM and save your finals.
MFJ-260B, $28.95. VHF/HF. Air cooled, non-inductive 50 ohm resistor. S0-239|
connector. Handles 300 Watts. Run full load for 30 seconds, derating curve to
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 to 150 MHz. 2'ex2V2x7 in.
MFJ-262, $69.95. HF.1 KW. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.
MFJ-264, $109.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to 650
MHz, usable to 750 MHz. Run 100 watts for 10 minutes, 1500 watts for 10
seconds. SWR is 1.1:1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 inches.

MFJ Ham License Upgrade Theory Tutor

TFRIT LT 7 A MFJ Theory Tutor practically guarantees you'll pass
B A e the theory part of any FCC ham license exam. Versatile

MFJ software is the best computer tutor ever tailor-made
for ham radio. You can study the entire FCC question
pool, selected areas and take (or print) sample tests.
Auto. saves each study session (ex. sample tests), gives
ou all FCC test graphics (ex. mono.), explanations of
el dloplie y e ard qguestions, puEfup calculator, weighted scoring
analysis, color change option and more. Order MFJ-1610-Novice, MFJ-1611-Tech.,
MFJ-1612-Gen.: MFJ-1613-Adv., MFJ-1614-Ex. for IBM compatible. For Macintosh: MFJ-
1630-N: MFJ-1631-T; MFJ-1632-G; MFJ-1633-A; MFJ-1634-E, $29.95 per license class.

MFJ Speaker Mics  "§5a0s

MFJ’scompact Speaker/Mics let you carry your HT on your
belt and never have to remove it to monitor calls or talk.

You get a wide range speaker and first-rate electret mic
element for superb audio on both transmit and receive.

Earphone jack, handy lapel/pocket clip, PTT, lightweight
retractable cord. Gray. One year unconditional guarantee.

MFJ-284 fits ICOM, Yaesu, Santec. MFJ-286 fits Kenwood.

MFJ-1278 Multi-Mode Data Controller

. ;FJ-EB Use cump?ter to trlansmiff o S —

95 receive in all 9 digital modes: « T "

i Packet, AMTOR, ASCII, CW, gy Lige ll,

RTTY, FAX, SSTV, Contest Memory Keyer and Navtex receive. Easy-Mail™
Personal Mailbox, Built-in printer port, 20 LED tuning indicator, AC power
supply, Host/KISS, 32K RAM, Multi-gray level FAX/SSTV modem, CW key
paddle jack and tons more. Options include 2400 baud modem (MFJ-2400,
$79.95) and software starter packs with computer cables, $24.95 each, for
IBM compatible, Commodore 64/128, Macintosh and VIC-20.
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encher iambic paddle!

both tube and solid state rigs. Use 9

pleasure to look at and use.

base with non-skid feet.

12/24 Hour LCD Clocks

— Prsan |

$4995 ¢ 108 S995 ey 1078

Huge 5/8 inch bold LCD digits iet you
see the time from anywhere in your
shack. Choose from the dual clock that
has separate UTC/local time display or the
single 24 hour ham clock.

Mounted in a orushed aluminum frame.
Easy to set. The world's most popular
ham clocks for accurate logs. MFJ-108B8
4x1x2:MFJ-107B 2Vax1x2 in.

Cross-Needle MFJ-8158
SWR/Wattmeter 0>

S AT e
MFJ Cross- |
Needle SWR/
Wattmeter has
a new peak
reading func- ).
tion! It shows you SWR, forward and
reflected power in 2000/500 and 200/50
watt ranges. Covers 1.8-30 MHZ
Mechanical zero adjusts for movement.
S0-239 connectors. Lamp uses 12 VDC
or 110 VAC with MFJ-1312, $12.95.

Deluxe Code Practice

Oscillator
' MF.J.557

$2495

MFJ-557 Deluxe Code Practice Oscillator
has a Morse key and oscillator unit
mounted together on a heavy steel base
sp it stays put on your table. Portable
because it runs on a 9-volt battery (not
included) or an AC adapter ($12.95) that
plugs into a jack on the side.

Earphone jack for private practice,
Tone and Volume controls for a wide
range of sound. Speaker. Key has
adjustable contacts and can be hooked to
your transmitter. Sturdy. BY2x2Vx3% in.

AC Volt Monitor s4ges

Prevent damage to rig,
computer or other gear.
Monitor AC line voltage
for potentially damaging
power surge or brown out
conditions. Expanded 95
135 volt 2-color scale. Plugs into any AC
outlet. 2% accuracy. 2Vax2%x1%z in,

Nearest Dealer/Orders: 800-647-1800

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; FAX: (601) 323-6551
TELEX: 53 4590 MFJ STKV

» One year unconditional guarantee » 30 day
money back guarantee (less s/h) on orders
from MFJ » Add $5.00 each s/h » FREE catalog
MF]J . . . making quality affordable
1990 MFJ Enterprises. Inc.

T i
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Number 4 on your Feedback card

Omni-Gain Vertical
Collinear for VHF and UHF

Coax comes alive ll, the next generation.

his rugged antenna, an omnidirectional

collinear, is capable of surviving harsh
environments. It’s a good choice for repeater
installations and it can be easily top- or side-
mounted to the tower. You can obtain ap-
proximately 3-10 dB gain over a dipole, de-
pending on the number of elements you use.
The higher the gain, the narrower the eleva-
tion pattern. Bandwidth is normally 10 MHz
on the 70¢cm band and 25 MHz on 23cm,
making the antenna an excellent candidate
for ATV repeater use. Many improvements
have been made since my original article,
“*Omni-Gain: Collinear for 70 Cm and 23
Cm,”" was first published in the May 1982
issue of 73.

The main elements are constructed from
\a-wavelength sections of coaxial cable. You
can calculate the element length using the
formula of 5904 divided by the frequency

Center Conductor
3/8" long
| +— Element Length — |7,

S

o
1

Dielectric
1/16° past

end of tube

Figure 1. Element preparation.

lranvpawed elemenis
[Conmnet! Cenier Condutior

314" gap & 1o shieid of rest slement)

belirdan dlamonte —

|-
= |/ & Wave elémen

Solder —

w— balder wilh a 140 wall qun

Figure 2. Element assembly.

TOP of ANTERNA ———

= True |/ 4 (Waue Uihip
{1/8~ Breds or Coppar rag)

whatt Lanter
Cuniluciur 1o
Wnneld

= foider whip ta choried
% end of elemenl

= /4 Blave slemeni
Mg gte=gnd only

=173 Wape ejemenl

Figure 3. Top section of collinear.
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(MHz) times the velocity factor of the coaxial
cable. In my original article, I used RG-213
with a velocity factor of 0.66. I now use
RG-11 or CAC-11 (a solid conductor alu-
minum shield cable) for high power antennas
and RG-6 for low power.

To begin construction, remove the jacket
and shield from each element and shide it into
hobby brass tubing. Select the diameter of the
brass tube to just fit snugly over the dielectric
of the coax. The brass tube provides a more
rigid support for each element and makes it
easier to solder them together. Use the above
formula to calculate the lengths of the brass
tubes. Cut the coax segment long enough to
allow 1/16" of the diclectric and %" of the
center conductor to extend past cach end of
the tube. Make as many 2-wave elements as
needed for the gain you desire: 4 elements =
approx. 3.5 dBd; 8 clements = 6 dBd; 18
elements = 9 dBd: and 21 elements = 10
dBd. In addition, you need a '4-wave element
and a ' -wave whip for the top of the antenna.
The whip is cut to a true one-quarter wave-
length (no velocity factor correction) and is

= {0 laoe eleimeni

Tug of Conler
cafllin bar mil
geelestem of S0 shm — T
i - 71 Y Yendlimr

o= RE-217 Feediine
P 1 M2 "-'I-'!-ll']rl- s ez

vl b ang mpslers witn Brass tulw:

Sleeps lo brass

tuikee ainidh
leflouer braid = Decouphng Sieepe
Troem conk (Trun 174 wavelenglh
Calser goihl Bt By ube T4 i i psler
gecaupling siveve
must pa 1/4
= “::f__‘:g:’: ": ’;:ﬁ:,"::ﬂ ~ __ Yalider BG-217% shisld 10 brass Tubs
== AE=F13 Feediine
Dufor dacie) = ldry LEmgIng
af Fesgline

' | = @&-31 »ale W [ onnein

Figure 4. Feedline attachment and decou-
pling sleeve.

e T
Cutl hole 1o Nl aper

Cut I maighes i glament sFi linss

2
L'ir:ﬂu- e % @ /
T-L%“"“=~-“-:.:.*'..?:''

TRl r.ii grofaam insidalar suppari

Figure 5. Styrofoam spacer (3 or more need-
ed).

made out of number 12 wire or %" brass rod.
[Editor’s note: If brass tubing is unavailable,
vou can leave the shield and jacket of each
element intact. Cut the shield to the formula
length and remove enough of the jacker to
allow soldering. |

Constructing the Collinear

Step 1. Determine the length of the '%-
wave elements (brass tube or coax shield)
using the following formula: 5904/F (MHz) x
Velocity Factor. Use the manufacturer’s ve-
locity factor for the cable vou plan to use.
Solid polyethylene usually has a velocity fac-
tor of 0.66 while foam cable ranges from 0.79
10 0.83.

Step 2. If you desire a downtilt, cut the
elements 2% shorter than calculated in Step
|. See Figure 6a for elevation patterns.

Step 3. Cut lengths of RG-11 (or RG-6)
coax approximately %" longer than the ele-
ment tubing.

Step 4. Remove the outer jacket and shield
and slide the dielectric and center conductor
into the brass tube,

Step 5. Using a knife, cut the dielectric so
that it sticks out 1/16" past each end of the
brass tube. This should leave approximately
%" of the center conductor exposed on each
end. See Figure 1.

Step 6. Solder the center conductor of each
element to the outer conductor of the next
element, making sure to keep the whole an-
tenna as straight as possible. With a small
wire wrapped around the tube, you can hold
the center conductor in place next to the brass
tube. After soldering, remove the ends of this
wire with cutters. See Figure 2.

Step 7. The last element is '4-wave long,
exactly half the measured length of the '4-
wave clement. Short out the top end of this
section by bending over the center conductor
and soldering it to the brass tube. The %-
wave whip is attached at this point. The whip
is a true '4-wave (no velocity factor correc-
tion) and can be contructed out of any diame-
ter brass rod. See Figure 3.

Step 8. The 50 ohm feedline can be any
length. I used RG-213 or 214 coax withan N
connector attached. Strip off at least a half
wavelength of the shield on the other end of
the feedline. Leave about an inch of the shield
sticking out of the vinyl jacket. Cut back the
dielectric to expose %" of the center conduc-
tor. Slide a half-wave or longer brass tube



GaAs FET
PREAMPS

at a fraction of the cost
of comparable units!

LNG-(*)
onry $59

wired 1osted
FEATURES:
. low noise: 0.7dB vhi, 0.8dB uhf

gain: 13-20dB, depends on freq
¢ range - resist overioad

dynami
- Stahll hw-feedbacka Eiu&gm‘&mﬂ fa?;se
150-172, 210-230, 400-470, or 800-960 MHz.

LNW-(*)
% MINIATURE
GaAs FET

PREAMP
ONLY 32‘1 ki, $3 9 wirodestad

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

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

As always, Hamtronics strives to superb performance at
modest emﬂ In this case, a repeater with versatile
aut#nh. and many dtmf control features at

many charge for a bare-bones repeater!
We don't eldm on rf modules, either! Check the features on
R144 Receiver, for instance. GaAs FET front-end, helical

If you prefer a

repeater, you couldn't find a
heﬂervaine than our original
REP-100 REPEATER
Same fine f modules as REP-200 but
with COR-4 Controller. Can add
autopatch, dimi decoder, CTCSS, either

now or later. Kit only $675, w/t $975.

ACCESSORIES

COR-3 REPEATER CONTROLLER kit.
Features adjustable tail & time-out

resonators, crystal filters, hysteresis squelch Seniors. -
Wemmmfy memmleiueaelwhatarepeater . GOy St
should be, to give the best features at the lowest cost. E,ﬁmt I“'"‘ﬂ“

in the field, adjustable tone, meect,em
timer, to go with COR-3 ...

ﬁ

r X ONLY $1295!

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

. exciter and PA, designed for continuous duty.

- Power 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
ubf or Hz.

i bersg it “"““"'mﬁe‘;“u‘!‘ iy g i

. courtesy a -lone sequence.

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

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

LNS-(*)
IN-LINE PREAMP
oNLY $79 0. 899 .iceanosiea

- GaAs FET Preamp with features similar
to LNG series, except automatically
I:ﬂil:l‘lllﬂtllﬂﬁlﬂdl.ll‘il‘lgh'm
Use with base or mobile transceivers up
to 25W. Tower mou brackets incl.
*Specily tuning range: 120-175, 200-240, or
400-500 MHz.

NEW TD-3 SUBAUDIBLE TONE

DECODER/ENCODER kit. Aﬁ;eueb'nie
: Yy

ntrapealer enable open- or closed-access
for repeater or autopatch, and enable toll calls, reveree patch, kerchunk filter,
uite alarm, aux rcvr, and other options, arlE external circuits,

E e L]

TD-2 TOUCH-TONE DECODER/CON-
TROLLER kit. Full 16 digits, with toll-call
. Can tum 5

HELICAL RESONATOR

'PREAMPS
Preamps with 3 or 4 section helical
resonators reduce intermod & cross-
band interference in critical applications.
MODEL HRA-(*), $49 vhf, $94 uhf.
*Specily ming mange: 142-150, 150-162,
162-174, 213233, 420450, 450-470.

ons for exciter, pa, receiver, and controller. PEM nuts for covers.
3-1/2 inch aluminum rack panel, finished in eggshell white and bilack.

Auxiliary receiver input for independent control or cross linking repeaters.
There are many other features, 100 numerous fo mention. Request calalog for full details.

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

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

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse
& phone line remote control are std . $§79

AP-2 SIMPLEX AUTOPATCH Timng

oven options avaﬂahlﬂ Eﬁiﬁe‘ﬁ usli}l-g :;ir?nsceiver e RECE[V'NG
-Tnsihtm.!_ﬂl.zﬂ. Low noise converters to receive vhf and
150-174, 220MHz. ﬂuhutdl einﬂm Choice
« TA451 for uhf. of kit with case B‘-l'-liﬂjad:s kit with pch
- TA901 for 902-928MHz, only, or w/t unit aTme. Other modeis
available for other infout r & atv.

0.5W out (w/t only, $169).
« VHF & UHF AMPLIFIERS.
For fm, ssb, atv.

Request catalog for complete listings.
VHF Iinput ranges awvail: 136138,
144-148, 145-147, 146-148, 220-222,

FORVISNY S0 FoEw: 220.224; kit less case $39, kit wicase

FM RECEIVERS: kits $139, wt $189. $59, wit in case $89. "

- R144/R220 FM RECEIVERS for 2M, UHF ranges avail: 432-434,
150-174, or 220MHz. GaAs FET front . kit less case $49, kit w/case
Hndm?lu#ﬂmplm Iiﬂglmc:ryslali $69, w/t in case $39.
ceramic if filters elic A -928 converts down -448
resonator front end for DE-202 FSK DEMDDULATDH Imt mimfslht’m Same;:e'iég :BEEL”‘

selectivity: >100dB at +12kHz (best receive end of link. . = ... $39

available anywherel) Flutter-proof 9600 A
R451 UI':IF FM FH'.:HH,: “tm g mtﬂsiligm' ETAU[;D!G"‘::;UHKS L:r::l TRANSM| ING
'm 5 mﬁdmﬁﬂmﬂﬂm#ﬁﬂmm CONVERTEHS
FM Transmitters and Receivers. Inter-

XV2 for vhf and XV4 for uhf. Models to
convert 10M ssbh, cw, fm, etc. to 6M, 2M,

EED 432, 435, and for atv. 1W output.
onl]rm PA's up to 45W available.

Regues! catalog for complete listings.
DOUR 27TH YEAR!

For complete nfo, call o it for FREE 40pago catalon. [P m Cs, Inc.

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

Hurrtroness = @ regiateded tedtamark. Copyright 1989 Hamtonaeds, fne. AR rghds idsevsod
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" Triple-conversion, Gas FET front end.

ri e

iﬁmmi o Y FM RCVR for 10M, mmm&.wﬁnhﬂﬂimm
1

- Weather satellite & AM aircraft rcvrs also available.

face dir with most TNC's. Fast,
diode-swit PA's output 15 or S50W.
your application!




Figure 6. a) Elevation patterns for 6 dB antenna; b) Azimuth patterns for 6 dB antenna.

over the end of the feedline so that the 1"
length of braid can be placed over the bottom
of the tube. Solder the feedline braid to the
bottom of the brass tube.

Step 9. Next, make a true “4-wave (no
velocity factor correction) long decoupling
sleeve out of a % ” diameter brass tube. Using
some of the excess shield material, solder the
decoupling sleeve to the feedline outer con-
ductor at a point exactly “%-wavelength down
from the point where the feedline attaches to
the antenna. See Figure 4.

Step 10. Attach the exposed end of the
feedline to the bottom of the collinear (center
conductor of feedline to outer conductor of
the antenna).

Step 11. Make at least 3 styrofoam spacers
to slip over some of the antenna clements.
Cut the spacers for a diameter slightly less
than the inside diameter of the radome pipe.
Space them out to evenly support the antenna
when you place it in the fiberglass (or PVC)
radome cover. The spacers should be at-
tached to the midpoint of the element with
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a small amount of epoxy. See Figure 5.

Step 12. Cut a piece of fiberglass pipe (or
PV(C) so that 18 inches or more extend past
the top of the whip and below the decoupling
sleeve. Slide the antenna carefully into the
fiberglass pipe and cap off the top of the pole.
Drill two holes near the bottom of the radome
pipe and pass an insulated wire through and
around the feedline (below the decoupling
sleeve). Twist the wire until it holds the feed-
line tightly against the radome cover. Place
another styrofoam spacer on the very end of
the pipe and glue it in place. Make sure to
poke a few small holes or notches in the
spacer to allow the end of the antenna to
breathe. You're now ready to fire up your
collinear! See Figure 7. [Ed. Note: You can
obtain economical fiberglass tubes custom
made to your dimensions from: Lightning
Bolt Antennas, RD #2, Route 19, Volant PA
16156. Telephone 1-412-530-7396].

Tune Up and Operation
Find a clear area, free of obstructions, in

.o inlcap
il St Seaumt I
Tt e -
Tibverglass ov PO
[ ower
Yl i |
Lot
i/dar 1)) wWews
£ L gl l
i
= BL- 213 ) rediine
¥ el
Vor Doasarn Pan! i

Figure 7. Completed collinear (four Y:-wave
elements).

your back yard. Mount the antenna to a pole,
making sure (o clamp the antenna to the mast
at a point below the decoupling sleeve area.
Attach a wattmeter or VSWR meter at the
antenna. If the SWR is over 1.5:1 you can
adjust the decoupling sleeve slightly up or
down the feedline for the best reading.

If you’ve designed the antenna for a down-
tilt, you can check it by observing the signal
strength of a nearby repeater. Tilt the antenna
until the signal peaks, then measure the angle
of tilt with a protractor. If it checks out,
you're ready to mount to your tower!

Mounting the collinear on top of your tow-
cr will give you an omni-directional pattern.
If you desire a cardioid pattern, or if your
only option is side-mounting, you can mount
the antenna to the side of the tower with one
or two brackets. Make sure the bottom
support is attached to the antenna below the
decoupling sleeve, and that the top support
is mounted 18" or more above the top of
the whip. Mounting the collinear '%4-wave-
length away from the side of the tower will
give you about a 2 dB increase in the frontal
lobe of the pattern. A spacing of Y4-wave-
length will increase the signal 2 dB at 90
degree angles to the frontal lobe. Both pat-
terns give a null in the direction of the tower.
See Figure 6b.

This antenna should handle the worst
Mother Nature can throw at it. It has per-
formed admirably at the ATV repeater site on
5670-foot Santiago Peak for many seasons.
Mounted on the tower, it blends right in with
the commercial antenna installations. Appar-
ently it was convincing enough to attract an-
tenna marauders, as it was recently stolen!
Guess it’s time to design the Mark I1I version
complete with a burlar alarm . . .| 5§

Mike Collis WAGSVT is active on amateur
television (ATV) in the Los Angeles area and
works as a communications supervisor for
San Bernadino County. You may reach him at
P.O. Box 1594, Crestline CA 92325.
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At miles ahead
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WIth Larsen.)’ « osome communcaons consitan

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

That's why he turned to Larsen Antennas.

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

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

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

Rick Woodsome

The Amateur’s Professional

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

THE AMATEUR'S PROFESSIONAL.

Larsen Kilrod® and Kilduckie® antennas
provide amateurs the same advantages enjoyed Dy
commercial two radio users. Both combine

top performance with the long range dependability
you gurant. ] 1 !
ee

your o
dealer |
for the : |
com-

Flete

ine of
Larsen
antennas
and per-
manent
and

tempo-
rary mounts. You can buy with confidence,
because they're all backed hr Larsen's No
Nonsense Warranty for a full six months.

For a professional approach to amateur radio,
tune in to Larsen.

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

N CANADA: Canadian Larsen Electronics, Ltd., 149 West 6th Avenue, Vancouver, B.C. V5Y 1K3 (604) 872-8517.
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THE REMOTABLE

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.

ALINCO

- Ultra-Compact Body code squelch and tone squelch work

5-7/8(W)xZ(H)xT (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
Low: SW Low: 4W :

i i - Remote Control Microphone

- Extended Receiver Range With this microphone there are several
144.00 - 147995 Mhz (TX), 130 - 173.995 Mhz functions that can be controlled remotely:
(RX), 440.00 - 449995 Mhz (TX), 210 -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

permits required)
. VHF / UHF Switching

0. Up/Down by 1 Mhz steps

+ Simultaneous SR R ,
97 , . Setting and Selecting DSQ codes
Receiving on both bands at the same time b 8 0N

1 . 1 . ¢ S { ) aF o
scanning intermix scan model on both bands . octting and Automatic Dialer
it the same time. + Scanning Features

- Independent VHF & UHF Controls !'-h:mua'}' Scan, Frngrarf*: Scan, ARM Scan,
Band Scan, and more Scan

memory mode
3. Shifting to call mode
4. ARM (Automatic Repeater Mode)
..T.

» Detachable

With the optional remoting kit, the front * Memory Channels

panel can be seperated from the main unit. The unit has 28 memory channels, 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 Squeich Function | shift directions, and channel steps in each
You can program a 3 digit code that will of the 28 memory channels.

open the squelch only when the same code

DR-2901

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

- ABX (Automatic Band Exchange)

runction

- 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 a cross band
repeater.

» Full Duplex Cross band Operation
* Others

l. Auto Dialer Function

¥

2. 0 Channel Steps (5/10/125/15/20/25
Khz)

signal is receive from another transceiver.
This allows for selective receiving. Addition-

ally, with the optional tone squelch unit, the

s

1 G it
* ARM (Automatic Repeater Memory) 3 _IT[?IF M””'l””f”“{"‘m
Function 4. 38 Sub-Audible Tones built-in
%

10 repeater channels can be memorized . And Many Other Features

ALINCO ELECTRONICS INC.

20705 S. WESTERN AVE., SUITE 104 TORRANCE, CALIFORNIA 90501
Tel: (213) 618-8616 Fax: (213) 618-8758

CIRCLE 67 ON READER SERVICE CARD



Number 5 on your Feedback card

High on ATV

A marriage made in heaven!
by Earl Campbell KS8J

0 n November 12, 1988 several ATV firsts
were accomplished during the Thunderbird
Hot Air Balloon Race over Phoenix, Arizona.

Actually, I had more on my mind that day than
ATV. This was THE day for Tommy N7KBO
and me. It started out with my betrothed men-
tioning that she had never had a ride in a hot air
balloon. **Well,"" I said, **how would it be if we
got married in one?’” The rest is history, she
accepted and we did. After much planning and
coordinating with countless members of the ham
radio/ATV community and balloonists, our hot
air balloon wedding was held at sunrise on that
November morning.

What a view! What a ride! What a crowd! It's
not every day you have a couple getting married
in a hot air balloon over Phoenix with 30,000
people watching. We had mimsters fighting
over who was to perform the ceremony. This
was not only the first balloon ride for the bride, it

Photo A. Tommy N7KBO and Earl KS8J
prepare to float on the air.

l
Photo B. Ready for liftoff.

Photo C. The nervous groom forgets to lower
the antenna.

was also the first hot air wedding for both the
minister and the balloon pilot.

To add to the event, the ceremony was broad-
cast over ATV to the witnesses and crowd be-
low. In addition, Norm WV7K and Wayne
N7MAO sent back pictures of the ceremony
from yet another camera angle from a nearby
balloon. This was the first balloon-to-balloon
two-way contact while in flight, and the first
broadcast of a wedding over ATV. Soon after
launch I was to lower the Ringo Ranger strapped
to the side of the basket but in all the excitement |
neglected this detail. Not that it mattered much
as the signal was snow-free anyways all over
Phoenix. We had reports that people were tun-
ing their cable TV boxes to our frequency and
watching from their houses. The flight lasted
over two hours and we came within 300 feet of
the target in the ‘‘hare and
hound™’ race. That's right—we
were in the race, to boot! (We
didn’t win the race but | won the
best prize of the event.)

For my wife, who endures all
the crazy doings of the local ATV
club, this was just a normal thing
our group in Phoenix seems to do.
The local AAAS club (Arizona
Amateur AS club) and all the oth-
ers who saw the event were glad
to see the exposure ATV experi-
enced from this event. My wife
and I are very active in the AAAS
club here in Phoenix and wish to
thank everybody involved for the
most enjoyable day of our lives.

[ know many of you 73 readers
will say, “*What will those young

“-. =

-

Photo D. The bride gets ready to throw the
bouquet.

ham radio people think of next?”” Well, think
again about this *'young' ' couple. We have six
children and nine grandchildren. We flew them
all to Phoenix to attend the wedding. The rest of
the wedding was very traditional! The bride
wore a long white gown, the groom wore a white
tuxedo and the couple walked down a white aisle
under an archway created by a flag corps to the
tune of Here Comes the Bride played by a trum-
peter. Allof thisat6a.m.!

Think of all the unusual things that can be
done with ATV! g8l

Photo E. The wedding drifting toward heaven.
73 Amateur Radio * August, 1990 15
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MUSIC NEW HAMPSHIRE

CATALOG [ FIND CDS

IF YOU ARE LOOKING FOR “ADVENTURES IN MUSIC,” WE ARE YOUR INDEPENDENT LABEL
MUSIC SOURCE. HERE'S A PEEK AT SOME GREAT NEW ADDITIONS TO OUR CATALOG!

TG Ben s m CLASSICAL BORtakES NATURE

170 Ounces of Gold, Vol. 1 Transitions Il: Music to
. -

order music service

Hu::mtas curmnas gunar and Dvuf 70 minutes of the greatest Help Baby Sleep
synthesizer on this brilliantty songs of the "50s and "60s by Developed by a physician to
conceved debul recording of the onginal artists. Most of help infants sleep and rejieve

the stress of childbirth for both
mother and baby. "'One of the
best relaxation tapes we've
cOme across i

— Prevention Magazine

10 jazz/new age instrumentals
Soothing and relaxing music
that is brilliantly conceived and
masterfully produced.

ADD 52m '89 NUAB9888 $18

these recordings wenl 1o No .1
on the charts so sit back and
lake a trip down memory lane.
Songs include " Earth Angel,”
“In the Still of the Night,” "'Sea

of Love,” " Sleepwalk,” “Hap- ADDB0Om'90  PLC002$15
py Organ,” and many more.
— 1 ADD70m'89  PPI9038$12 ' Wit
] Balance | Gloria: A Gathering of _ Tee Vee Toons: it ‘
Collection, Vol. 1 Choral Masterworks 170 Ounces of Gold, Vol.2  ypg Commercials
Outstanding "'new jazz"” instru- Gary Bonner conducis the The enthusiasm of rock "n" roll  1pq giee s both fun and histor-
mentalists Vince DeCola, Jere- Concertante Ensemble of doesn't get any stronger than .5 |y contains 55 of the best
my Lubbock, and Randy Wald- London. Maurice Durufie’s on 70 Ounces of Gold, Vol. 2. commercial jingles from the
man. with excerpts from their “"Sanctus’’; Mozant's “'Laudate Whether it's tm,&“h E-u:.rz ved past 40 years. Greal enfertain-
own debut solo albums. Dominum'’; Hoist's "'Psalm Chuck Berry, this CD hasitalll .o
AAD 33m '86  JCI7201$15 148" and Samuel Barber's ADD72m'89  PPIS048 $12 (Cp Review readers—9.3/6
Ron Elliston and Ronnie Lamb of l'.?ii:n:l AAD 46m '89  TVT1400 $18
Wells: For You, For Me, DDDB5m'90  RES8006$15 Eht ‘quﬂma. Jnfms s : .
Forevermore | |Bruce Becvar: L ‘ ~afech 1 Television's Greatest Hits,
Elevenjazz standardswitha [ oreverBlueSky m"ﬁf;‘f"““"“ Vol.1 Wilderness
creative approach. These ro- The pinnacle of m:ﬂuﬂtrcﬁmtarf Si C TS S 65 ti?ievEmn rlhﬂlﬂﬂ songs from .. critically acclaimed
manfic songs are sometmes eiscironic orchestration. His Pr Chamber Orchest the 50s and 60s : recording features the Pacific
soulful and thﬂughtful_ =T Emhﬂ_na"]' nich melodes and . ague . n;‘ 191 E__ﬂ;a CD Guide B .5/5 WA "BT northwas! wildemess ram
times upbeat, and playful excephonal playing style are “m Iﬂu Eé". b h.: AAD72m’86 TVT1100324 yorest, rivers, lakes, waterfalls,
“The CD is entirely dedicated sbacksicly dazziing. u’: 13'3_ Hr:'r 59 | ;;nhla' . loons, hawks, eagles, wolves,
1o the notion that love isamany —vew Age Music Guide *;‘;34_ No 22in c':,aw i and elk. The clarity of this disc
splendored thing worthsavor.  ADDS52m’80  SHIISS$15 - = and N ﬂ' 23in IZ; Major will, in short, astound you.
ing ps ndhshnullnpg about . ' Messenger K. 181 ’“ 62b) : : DAD 58m "90 NTR105$15
—Washinglon Post Hauntingly beautiful. Com- . 1A Century of Baseball
AAD62m '90  JZK905 $15 posed, a%ringad. and per- wER N80 TLEM” 218 in Song e [IThe Sea
formed by Scott Fitzgerald. [_r -‘an. i i ' """"E‘!; National Pastime Orchestra 70 minutes of the best ocean
Majestic music harmonizes AN ADENSINIONE . These 15 songs which reflect recording on the market today.
with hawk, woll, loon, and ' the entire development of Crashing waves, gentle tide-
whale; lakes, rivers, sireams, baseball and popular music in- pools, seagulls and sand-
and waterfalls; wind, thunder, clude such classics as “Take pipers, fog horns and bell
rain forest, and ice caves._ Me Out to the Ball Game™ and buoys truly make this crystal
DAD 46m ‘89 NTR18$15 “Jolting Joe DiMaggio.” clear CD an instant vacation!
DDD46m'89 CCE4031$15 [Dwight Kalita: AAD70m’88  NTRO1$15
A Kalitascope of
Synthesizer Music

Dwight Kalita, Ph.D., ND8Y 16
well-known songs and six excit-

: [ IRichard Strauss: ing original compaositions: big

[ |Europa Jazz An Alpine Symphony band, disco, rock, new age,
This three disc set includes: Andre Previn unleashes the church, and classical! *Dwight
CD 1.The Double Six; CD 2. power of the Vienna Philhar- Kalita plays masterfully

Act Big Band features modern
beg band arrangements; CD 3.
Chet Baker, trumpet:

P. Catherine, guitar; and

The scope of this synthesizer is
amazing. You'll be playing this
CD often.”

—LD Review 10/10 Nov."89

monic in a magnificent per-
formance
DDD 48m"'90 TLCB0211518

J.L. Rassintosse, bass. O Adrd = : .
‘ " Adrienne Torf: - Vivaildi DDD55m'88  KSR101§15
AAD 175m '88 AMP3-4501 830 Brookiyn from the Roof Ensembie Orchesiral de Paris, [ Marilyn Monroe: Jungle
| |Clark Terry: Acoustic piano with some Jean-Pierre Wallez; Orchestre  Some Like It Hot [IMellow Sixties A cacaphony of exotic birds,
Brahms Lullabye tasteful synthesizer col- Symphonique de R.T L., Marilyn sings "‘Some Like it These twelve mellow hits in- chattering monkeys, the down-

Clark Terry, trumpet, fluegel-
harn, vocal, Tunes include title

orations. There is a depth and
richness to Torl's sterling origi-

Piarre Cao
Works include The Four Sea-
sons, Concerto for Strings and

Hot'' along with a brand new
dance-mix of "'l Wanna Be

clude Van Morrison: "'Brown
Eyed Girl""; The Mamas and
"“California Dream-

pour of the rain forest, and na-
tive drumming assaull your

cut, ""Whiftin Pool Song,"” nal works which range fn:_lrn . L-uqu By You, " the original Thﬂ Papas: senses. If you haven't been to
“Blue Moon," Days of Wine smoky urban blues to solid :ffﬁﬁm f:;ﬂﬂﬂﬂ for version, and 'Heat Wave." in"'; and The Rascals: "A the Amazon Basin lately,
and Roses.” and five others neoclassical u fa. (4-Track CD Single) Beautiful Morning" here's your chance
AADS5S9m ‘88 AMP4005$15 ADD40m'88  ABM519$9 AADGIm'89  AMPS003$9 AAD13m'89  DRG101S9 AAD3Sm'88  JCI3104$15 AAD46m B2  NTROO1 $1¢
=r1 = — R l— i — — — E— S —— E_— 1§ — jsm=——nj — 1 = m— -
0 HDEH Oty Disc Number Price
| FORM NAME
[ SEND FORM TO:
cAll N w' oy k)
1 | ANTRIM, NH 03440
CITY or TOWN
| OR CALL
- - 1-800-234-8458 CREDIT CARD NUMBER
! OR FAX a9\ o
{ |} |
Now youcancall M/NHte | 1 _(609)525-4423 .5, i aiex  Sematonoae = |
review new releases O BOARGSERVICE | o
P . i BOARD SERVICE SIGNATURE SHIPPING & HANDLING |$3.00
Call 1-900-CD GUILT ;. (609)525-4438 Fove Orders re S
E-MAIL (300 or 1200 baud, 8 PHONE NUMBER
$1.99 first minute, 99¢ additional minutes i data bits, no parity, one stop bit) 89073 TOTAL ORDER |s
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FEepBAck

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

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

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

Feedback# Title

Letters

Never Say Die

QRX

Omni-Gain Vertical Collinear
High on ATV

Ham Profiles

Low Power 2m FM Transmitter
Review: AEA FSTV-430A
High Altitude Ballooning
Review: 1250 MHz ATV
Downconverter and Antenna
11 Updates

12 RTTY Loop

13 Hamsats

14 Yaesu Service Survey

15 Review: TDS ATV Transceiver
16 Model Rocket ATV

17 Helicopter ATV

18 73 International

19 Special Events

Review: Kansas City Tracker
Looking West

Barter 'n’ Buy

Homing In

Ask Kaboom

New Products

Ad Index B/90

Keyword Index 8/90
DX

Dealer Directory
ATV

Packel Talk

QRP

Above & Beyond
Notes from the ELK
35 Propagation

36 Ham Help
37 Circuits
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Number 6 on your Feedback card

Ham ProFILES

There are no “‘average’ hams!

Music, Writing, Business—
and Ham Radio

Dwight Kalita, Ph.D., ND8Y compos-
es music on his Yamaha HX-1 synihe-
sizer, co-authors books with doctors,

runs his own busi-
ness, enjoys DXing,
and sees an enor-
mous future for ama-
teur radio.

Dwight ND8Y has
been a ham for 30
years, since he was
13 years old. He and
a couple of friends
became interested in
amateur radio when
they were in high
school, and an elmer
helped them getl
started. To Dwight
NDB8Y, active in the
Defiance County
ARC, amateur radio is a valuable way
to make lasting friendships in the com-
munity and all over the world, He's
worked 323 countries. “Competing in
amateur radio develops skills and a

background in electronics,”’ he says,
and he's passing his knowledge on to
his children. KBBAYB, his 10-year-old
son, became licensed at the age of six.
The five-year-old isn't ready to take
time off from baseball yet to study ama-
teur radio, but he'll have plenty of help
when he does.

Dwight Kalita is president of Midwest
Microcomputers, his own business,
which sells NEC computer printers.
With satellite operation, the space
shuttle, and packet, he says his hobby
is now becoming part of his business,
and he's very excited about that.

In conjunction with doctors, ND8Y
has co-authored books on health and
nutrition, such as Victory Over Dia-
betes, Brain Allergies, Nourishing
Your Child, and the Physician’s Hand-
book on Orthomolecular Medicine.

As a musician, his Kalitascope
of Synthesizer Music CD is one of
the best sellers of Music New Hamp-
shire. After about a year and a half
of a lot of “'work, fun, and love' ND8Y
sent his 44,1 kHz DAT recording
tape to Wayne Green and "‘hit a
home run.”

New Rig Needed—Maybe Two!

Andy Robinson KASWDW is one of
the newest and youngest hams on the

alr. This nine-year-old
passed both code and
theory exams for the
Novice Class license on
his first try. Andy says he
wants to work on his
WAS and DXCC now. His
father, George Robinson
WA3LVR, says., "Looks
like | better think about
replacing my 16-year-old
Heath gear. Between
Andy and me, there's go-
ing to be a lot of hours put
on the rig.”

Andy's father prom-
ised him that if Andy passed his
Novice, he would take his Extra. So
guess who has his nose in the Extra

study guide? "This is definitely what
| call incentive licensing,”’ says
WAS3LVR, “and it is my pleasure to be
doing it!"

Andy KAIWDW turned nine on
March 1 and passed his Novice exams
on March 21. He's in third grade in
Beaver Creek Elementary School. Be-
sides ham radio, he also enjoys playing
Little League baseball. He plays third
base and outfield for the Caln Minar A
Phillies,

Currently, Andy is studying for the
Technician Class exams, and he says
he wants to go all the way to Extra. 'l
can’t tell you how proud | am of him,"
his father says. “It's a lot of work for a
nine-year-old. | hope he gets as much
enjoyment out of ham radio as | have."

Meanwhile, in Alaska

Last winter, Jack R. Bitzer NL7SX
successfully elmered his three chil-
dren, Bryn, Elizabeth, and Sarah. For
several months they used the Com-
modore 64 computer and a Morse car-
tridge to learn and practice code, and
the ARRBL's Tune in the Werld, accom-
panied by coaching from their mother,
to study theory. They also used the
code tapes that come with Tune
In. W5YI| examiners Mary KL7JEF,
Bob KL7NC, and Gene AL7KH gave
the children their Novice exams last
April. Now the three are also known as
Bryn WL7BXQ (11-years-old), Eliza-
beth WL7BXR (10-years-old), and
Sarah WL7BXS (11-years-old). I
wasn't easy, but the children are glad
they did it! Their Novice licenses expire
on April 17, 2000.

Sarah’s first QS0 was with Trevor
VK4AFL in Brisbane, Australia. This
has stimulated her interest to learn
more about other cultures and places.

Bryn's flirst contact was QRP with
AL7KH, four miles away. Later, he en-
joyed a trip with NL7S5X to string a wire
between iwo mountains, and It sounds

like he might enjoy more such expedi-
tians.

Elizabeth's first QSO was with 14-
year-old Jonathon KASLXA in Baton
Rouge, Louisiana, quickly followed by
Jonathon's elmer, Doug KASYSY,
then Doug's wife, Judy KBSACA. Eliza-
beth types 25 wpm, and she’s prasent-
ly observing the operation of BBS
KL7NC for possible packet operation,

as soon as KL7NC puts a transmitter
on the 10m Novice band this summer.

The children use an HTX-100 and
ICOM 735 for 10m USB, and a DX-60 B
transmitter and DX-302 receiver for
BOm, 40m, and 15m CW.

Jack NL7SX, who has been a ham
since he was sixteen, and his three
children are four of the nine hams in
Ketchikan.
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Number 7 on your Feedback card

L.ow Power Two Meter
FM Transmitter

Inexpensive, lightweight and expendable!

fter my balloon flight honoring the 20th
anniversary of Apollo 11, I decided to
design a simple 2 meter FM transmitter that
could be built cheaply enough to be consid-
ered expendable. It needed 1o be lightweight,
to provide a few hundred milliwatts output at
best and be reproducible with few headaches.
The circuit described here meets all of these
requirements and performs better than my
expectations. The complete unit measures 2"
x 4", weighs under two ounces, provides 225
mW of output and is rugged and stable over a
voltage range of 910 12 VDC.
When designing this device [ chose several

by Carl Lyster WA4ADG

circuits to prevent accidental generation of
spurs. The value of each resonant inductance
was chosen so that the associated trim cap
would be unlikely to resonate on the wrong
multiple. This transmitter is not foolproof but
it should be easily adjustable by anyone with
patience and some good luck!

Audio Section

The transmitter requires a 6 Vp-p audio
input level to obtain 5 kHz deviation. It was
originally designed to interface directly with
my digitized voice ID circuit in Ham Radio,
Feb. '89. However. if you want to use a

LOW LEVEL AUDIO AmMP

microphone or other low level audio source,
use the circuit in Figure 1. This audio ampli-
fier provides the necessary 6 Vp-p output
while consuming only 2 mA from the 12 volt
supply. Two sections of an LM324 quad op-
amp are used to implement the amplifier. The
first stage 1s set for a gain of 40 and is capac-
itively coupled by C2 to potentiometer VR1
which controls the overall amplifier gain.
The second stage is set for a gain of 6 and its
output is fed directly to the transmitter
through a low-pass filter externally mounted
between the audio amplifier and the transmit-
ter input (C12 and R9 in Figure 4). The gain
of these two stages was chosen so that the last
stage could be used by itself if a higher level
source of audio is available. By opening the

XH0 i X6 trace from pin 8 to C2, an external signal of
LINE AUDIO IN about | volt or better can be injected into the
23 \ca L R7 positive terminal of C2. If you experience

s77 cma B 12V

L} ,’;[ 10MF D
10MFD /I 11

RS
% /I 10MFD

Figure 1. Audio amplifier circuit for microphone or line audio input.

components that [ knew from previous expe-
rience would perform well at 2 meters: a
2N3866 transistor for a final, 2N5179s for
the multipliers, double-tuned toroidal forms
for the tanks, and an X12 frequency multipli-

cation scheme that would allow the use of

Drake TR-22 type transmit crystals (low-cost
and easy to order).

The circuit went through many revisions as
| attempted to simplify the test equipment
needed to tune up the transmitter. | spent
many days in front of a spectrum analyzer

—-:;.DT- -*—Li = 4 ;?m & Up-p low frequency rolloff in your transmitter with
MICIN  25mv +.L ) (g : 2, oy this amplifier, you might try increasing the
eyt j, den $RL i 9> vR TG 3l o>t value of C11, the DC blocking capacitor in
Frr .
- RE the external low-pass filter (Figure 4.)
s AN AT
Y + | 2v * +12v + s ToGT
fn 4 30K _L*C3 10K C4 The Transmitter Circuit

Transistor Q| forms the 12 MHz oscillator
and crystal Y is set on frequency by trim cap
C1 (Figure 4). Zener diode D1 regulates the

-
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trying to optimize the values of the tuned Figure 2. Audio amplifier foil pattern. Figure 3. Audio amplifier parts placement.
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Figure 4. Transmirer schematic,
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431A. TM-25TOAS0A. TRH-T51A. Kenwood

Service Repair, TM-T31A, TS-711/811A,
TH205AT, TH225A, TM-631A, TM-331A,
TS140S, TSB80S, RZ-1, TS-790A, TS950SD.
TH-TSA. TH26/4BAT

";T';:‘EE;‘E MARINE RADIOS

AF Concopts | 1COM MS, MS6, M700TY, M800

Mirage AVIATION PORTABLE ICOM A-20

TE Systems

WE SHIP WORLDWIDE

q WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment!

>~ WE SHIP WORLDWIDE!
KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK. : , -

Saturday & Sunday 10 to 5 P.M.

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

FDRSI

ONV Safety

IC-R71A, 751A, 781, 229H. R-7000. R1. R72.
R100 IC-765, 275A/H. 3220A. 475A/H. 735.
belts-in stock IC-901, IC-229H, IC725, IC-2400A/2500A

MAY We Help You With the Best in
Commercial and Amateur Radios?

Kitty WA 2BAP : ;. 3N E [ng

Technical help offered upon purchase FT-767GX, FT-757GXIl, FT-747GX,
FHG*EE‘“‘D; FT‘?EEH-p FT"'DDHD'I

FT-4700RH, FT 212/712RH, FT-470
K E N wo O D YAESU ICOM Landmobile HT s

CES
ANTENNAS ET.23R IC2/3/4SAT | 'COM:U16, His, V100, Us0O , _
A-S, AES, Cushcraft, Hy-Gain, 1 =y MAXON, MOTOROLA, Simplex Autopatch SDI-50 Will Patch
Hustier KLM, METZ. Mosley sh b B YAESU: FTH 2008/7008 FM Transceiver To Your Telephone. Great For
Urban ﬂDDuELGK TONNA FTC-1903/1123 IC2/4GAT/24AT UNIDEN, REGENCY, KING Telephone Calls From Mobile To Base_ Simple

' | FTH-2008/7008 :c A20/UIE | MARINE ICOM: M. M56. M700
Butternut Muih-Band o AVIATION FE’DH AGHT . TAD To Use. SDI-50
TS4405/AT, R-5000, TS-940 S/AT, TM 231AS
.. . 8 @ "

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

CS700
TUNERS STOCKED:
NYE MBV-A 3 Kilowatt Tuner

BRGE
IRRR 4
sl A
883 1

i

-

MOTOROLA RADIUS

Electronics Corp. G

Los Precios Mas Bajos en Nueva York

MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

We Stock: AEA, ARRL, Alinco, Ameco, Ameritron, Antenna Specialists
. LARGEST STOCKING HAM DEALER ' ' * , ' '
New York City’s Astatic, Astron, B&K, B&W, Bencher, Bird, Butternut, CDE, CES, Cushcraft,
COMPLETE REPAIR LAB ON PREMISES : : . . :
Daiwa, Eimac, Henry, Heil, Hustler, Hy-Gain, lcom, KLM, Kantronics, Larsen,
““RAaul Se Habla Espanol”’ MFJ, J.W. Miller, Mirage, Nye, Palomar, RF Products, Saxton, Shure,
| q P COMMERCIAL RADIOS | Tempo, Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scan-
BARRY INTERNATIONAL TELEX 12-7670 STOCKED: ICOM, Motoro- | ners, Radio Publications, Uniden, Kenwood, Maxon, RFC.
MERCHANDISE TAKEN ON CONSIGNMENT la, MAXON, Standard,
FOR TOP PR "r"ai_asu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
MG d ;Eis 6§30 PM.  Thursday to 8 P.M 52;2?,55-,3 b:ﬁ;”eiﬁféb‘f;: HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
onday-Fnday lo ursday 1o . :
Saturday & Sunday 10 AM. to 5 PM (Free Parking) mobiles, bases, re- COMMERCIAL RADIOS .tn_r:h.dl serviced on premises.
_ s peaters. Amateur Radio Courses Given On Our Premises, Call
IRT/LEX-""Spring St. Station"’. Subways: BMT-
“Prince St. Station". IND-"‘F** Train-Bwy Station" ALL Export Orders Shipped Immediately. TELEX 12-7670
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave, SALES -
Station. FINAL FAX: 212-925-7001

- Panasonic e mowinogsvoce e A '
FLUKE 77, 83, 85, 87 Multimeters DJ-500T, DR-110T _ _i"-.‘

Wanted: HF Radio Technician DBR-570T. DJ-160T g : g:
VoCom/Mirage/Alinco | CoMMERCIAL Kantronics 3

| Tokyo Hy-Power/TE SYSTEMS rREQUENCY | | aHAM | A KPCII i
. Amplifiers & 5/8\HT Gain computer interfaces 1MHz1.3GHz | | STOCKED. KPG IV, Uata Engine, SAOLRED 62
Antennas IN STOCK Stocked: MFJ-12708B, "mF"'ET';g“ DVR2.2 JRC e

| MFJ-1274, MFJ-1224, AEA NRD-525. M <
'I G.&GIELEETHGN|ES ART1, PK-88, MFJ-1278T, PK-232 MBX MOTOROLA AUTHORIZED DEALER JST135 3 i "
Air Disk, SWL, Morse Coach WIFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER - -.i

e

AR 900 Hand Held Scanner 100 . .

Professional METRON CEI}E Covers 27-54, 1{13:1?4. AUTHORIZED COMET ANTENNAS E!‘E

: 406-512, B00-950 MHz Radios | TOCK =

e KW HF Mobile SONY. ooy -:aryﬂ:inm’ STOCKED g :

“t\.qh:;!-, Amplifier e HEEALEHEG : Stocked & serviced, | HEIL ' E |

Stocked IGITAL F UENCY COUNTER ) ,

§79 OPTOELECTRONICS model 1300 H/A, 0-1300MHz SORIOr grest prices EQUIPMENT E

2210 H, 0-2200 MHz _ IN STOCK 44

Long-range Wireless Gl e |"r‘I

Alohs Delta o E‘Ezgg Tmephune l'::re:.pnn in stock Amateur Radio Course = I

a > .

3 JSEC & i o i will be Ehiﬂpﬁd =

Stnc.ked 12.BY?A & E‘.HI_LJIHJS. I_l._..}llli pﬁ._‘.l:_'} rIL_ 'E|-I:} dlrﬂ‘cttﬂ'fﬂu 1

6146B , IN STOCK FREE of
AEA 144 MHz ~ BIRD . ﬁ | MIRAGE AMPLIFIERS P Rl _
AEA 220 MHz Wattmeters & -E':-_';‘-E‘;i'l e & ASTHGN POWER SUPPLIES New TEN-TEC l::;:;ﬁ:ﬁ:hf&"ﬁfgﬁfé \.‘c:;:__

 ANTENNAS In Stock = “ OPTO KEYERS STOCKED OMNIV. " AMERITRON AUTHORIZED DEALER
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VIEWED FROM SOLDER SIDE

Figure 6. Transmitter parts placement.

power supply for the oscillator to 6.2 VDC
for frequency stability. CS couples the output
of the oscillator to the phase modulator
composed of L1 and varactor diodes D2 and
D3. Pot VRI1 sets the DC operating point
for the diodes and is summed with the audio
input to provide the modulation signal for
the varicaps. Since phase modulators are
sensitive to both modulation amplitude and
frequency, audio is fed into the transmitter
through a DC blocking capacitor C11 and
an externally mounted low-pass filter com-
posed of C12 and RY. Components C11, C12
and RY are connected externally between the
audio amplifier (or 6 Vp-p audio source) and
the transmitter due to the fairly large size
of Cl2. This filter provides the 6 dB per
octave rolloff needed to maintain an equal
deviation versus frequency response. About
6 Vp-p of audio is required to give 5 kHz of
deviation.

The modulated 12 MHz signal is applied to
Q2 where it is tripled to 36 MHz. Tank L2 1s
composed of 12 turns of wire on both primary
and secondary and has its () dampened by 10k
ohm resistors on each.

The trim caps on this tank (C14 and C15)
tune very sharply and must be adjusted with
care. Q2 produces excessive 36 MHz energy
so a voltage divider, composed of R11 and
R12, drops the 36 MHz level applied 1o the
base of Q3. the first class-C multiplier.

Tank L3 resonates at 72 MHz and is com-
posed of 5 turns of #28 on each winding. Q4
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1s the first 2N5179 multiplier. The MPS3563
transistors don’t perform well above 100
MHz so they are used only for the low fre-
quency multpliers. Q4’s tank resonates at
144 MHz and is composed of 3 turns each of
#28 wire. There is an output of about 5 mW
here but it lacks spectral purity.

Q35 is a low power amp that adds greatly to
the purity of the final output. Its tank is also
composed of 3 wurns of #28 on each winding.
About 20 mW of output is available here. Q6
1s the final and 1s limited to just over 200 mW
output by resistor R17. I do not recommend
attempting to get higher power output by
changing this resistor because you're bound
to get instability.

Trim caps C28 and C27 match the output to
a 50 ohm load and tune somewhat broadly.
Two RF chokes composed of 5 turns of #30
wire on a small ferrite bead are used as a DC
collector supply and a DC path to ground for
the base of Q6. Other ferrite beads are used
throughout the circuit for supply isolation.

Tune-Up

You need some basic test equipment to get
any home-brew transmitter up and running. I
would recommend a grid dip meter and a
frequency counter as a bare mimimum, Start
by installing a crystal of your choice and a
low-power 50 ohm dummy load at the output.
Apply + 12 volts and check for oscillation at
Q1. This can be done by connecting a counter
across L1.

L4, LS -

=@

ol

Joroid Winding.
L2 - 12 turns #28 each side of T37-6 toroid
L3~ S turns #28 each side of T37-10 toroid

3 turns #28B each side of T25-12 toroid

L6 - 4 turns 21 on one side of T37-12 toroid

Figure 7. Toroid winding details.

Transmitter Parts List
C1,C14,C15,C28, 9-50 pF trim cap
C17.C19,C20,C25

C22,C23,C27 3.5-20 pF trim cap
c3 150 pF disk cap
C4 100 pF disk cap
C5 5 pF disk cap
C8.C11 0.1 MFD monolithic cap
ci2 1.5 MFD cap
C9,C13 0.01 MFD disk cap
ca 47 pF disk cap
c7 B2 pF disk cap
C10,C16,C18,

C21,C24,C26 0.001 uF disk cap
01,0203 MPS3563
04.05 2N5179
Q6 2N3866
D1 1N&T35 zener
D2.03 MV2109 varicap
R1.R6 27k Ve walt
R2 1.5k V& watl
R3 39k Vi watl
R4 2200 Ya watt
R5 100k & walt
R7 3.9k i watt
(21 ] 1500) Va watl
R4 5.1k Y4 watt
R10,R16 R17 1000 % walt
=11 3.3k va walt
R12 1.0k Y% watl
R13 4702 Va watt
R14 4700} va watt
R15 1.2k Va waltt
R18,R19 10k Y4 watt
VA1 100k trimpot
L1 19T #32 on 316" siug-tuned form
L2 12T each winding of #28 on T37-6
L3 5T each winding of #28 on T37-10
L4.L5S 3T each winding of #28 on T25-12
L6 4T of #21 on T37-12 core
RFC1,RFC2 5T of #30 wound on Ferrite Bead
FB 6 Ferrite Beads
Y1 Drake TR-22 xmit crystal

Audio Amplifier Parts List

U1 LM324 op-amp
c1.C2 0.47 uFrasv BElect.
C3.C4C5 10 uFrasv Elect.
VA1 S0k trimpol
R1 51k ¥ watt
R2 15k Y watl
R3,A7 620k Va watt
R4 30k Va watl
R5,R9 1k % watll
HB 100k Va watt
RA 10k Va watt

Blank PC Boards are available from FAR Circuits,
18N640 Feid Court, Dundee, IL 60118. Toroid cores and
ferrite beads are available from Radiokit, P.O. Box 973-
C, Pelham NH 03076. Phone: (603) 635-2235. Crystal Y1
can be obtained from KW Crystals, P.O Box 508, Prague
OK 74B64. Phone: (405) 567-2285 or JAN Crystals, P.O.
Box 6017, Fort Myers FL 33906-6017. Phone: (813) 936-
1404. All other components can be oblained from Circuit
Specialists, P.O. Box 3047, Scottsdale, AZ B5271-3047

Phone: (B00) 528-1417.

An alternative for the slug-tuned coil L1 5J. W. Miller part
# 23A336RPC (2.40-4 .10 uH) also available from Circuit

Specialists.




* %% Uniden CB Radios * %%

styled to compliment other mobile audio equipmentL
Uniden CB radios are so reliable that they have a two
year limited warranty. From the leature packed PRO
B810E to the 310E handheld, there is no better Citizens

=
u n l E n TR

$12,000,000
Scanner Sale

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

* % * MONEY SAVING COUPON % * *

Get special savings on the scanners
listed in this coupon. This coupon must
be included with your prepaid order.
Credit cards, personal checks and quan-
ity discounils are excluded from this
offer. Offer valid only on prepaid orders
mailed directly to Communications Elec-
tronics Inc, P.O. Box 1045 - Dept. UNIZ2,
Ann Arbor, Michigan 48106-1045 U SA.
Coupon expires September 30, 1990.
Couponmaynot be usedinconjunction
with any other offer from CEl Coupon
may be photocopied Add $712.00 for
shipping in the continental US A

NOdNOD
NOdNOD

RELM RHBOBB-A ....... $419.95
o] FELM RH256B-A .......$204.95 [
Bearcat BOOXLT-A ...... $229.95 O
®] Boarcat 210XLT-A ......$164.95
‘e Bearcat 70XLT-A........ $139.05 [
&=] Uniden HR2510-A ...... $229.95 [
o] Uniden HR2600-A1.....8239.95 [fg
4 Uniden Ennams-n ..... $169.95 B
Uniden CARD-A........ .$164.95
Uniden RD3XL-A........ $149.95
Uniden RD99GT-A.......$114.95

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

List price 5499.95/CE price $254.95/SPECIAL
12-Band, 100 Channel ® Crystalless » AC/DC
Frequencyrange 29-54,118-174, 406-512, B06-956 MHZ
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcal 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
516" W x 1%"” H x 7%" D. Model BC 5S80XLT-A is
a similar version without the 800 MHz. band for
only $199.95. Order your scanner from CE! today.

NEW! Uniden® Telephanes

AMATOD-A Uniden answering machine. . .. $608.95
AMA4B4-A Uniden answering machine. .. ........... $49.95

AM48BV-A Uniden answering machine ., .-$49.95
AM4B0-A Uniden answering machine. _ . ....540 95
AM4B0O-A Uniden answering machine. _ ... 568.85
FP300-A Uniden feature phone. .. ............... . 53495
FP302-A Uniden feature phone. .. ... . . 54095
FP320S5-A Uniden leature spanl-mrphuna ... 54995
FP3228-A Uniden feature speakerphone. .. ... .. 558985
XEST0-A Uniden cordless phone . ................ $74.95
XE422S5-A Uniden cordless speakerphone . ... .. $108.95
XETT778 A Uniden cordless speakerphone .. ... .. $1008.85
BT100-A Uniden Trimstylephone. .................$17.85
KT280-A Uniden Family phone with 911 feature... $29.95
FF150-A Uniden Executive phone.......... $39.85

RELM® RH256B-A

List price $587.50/CE price $299.95/SPECIAL
16 Channel » 25 Watt Transceiver ® Priority
The RELM RH2568B is a sixteen-channel VHF land
mobile transceiver designed to cover any frequency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed 1o
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities. A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio forany police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB06B-A is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU156B-A is also available
and covers 450-482 MHz. but the cost is $454.95.

Band radio on the market today.

PRO310E-A Uniden 40 Ch. Portable/Maobile CB, .. $83.95
PRO330E-A Uniden 40 Ch. Remote mount CB.. $104.95
PROS0O0D-A Uniden 40 Channel CB Mobile ..... . $3895
GRANT-A Uniden 40 channe! SSB CB mobile.. .. $166.95
PC122-A Uniden 40 channel SSB CB mobile.... _$119.95
PROS10XL-A Uniden 40 channe! CB Maobile . $38.95
PROS20XL-A Uniden 40 channel CB Mobile .. £5E 95
PROS30E-A Uniden 40 channel CB Mobile. _.......$79.95
PROG40E-A Uniden40 channel SSBCB Mobile ... $137.95
PROB10E-A Uniden 40 channel SSB CB Base ... $174.95

* % % Uniden Radar Detecifors % %
Buy the finest Uniden radar detectors from CEl today.

TALKER-A2 Uniden talking radar detector.......$119.95
RD3XL-A Uniden 3 band radar detector .. : £159.95
RD8-A Uniden visor mount radar detector ._..... .. $89.95
RDEGTL-A Uniden“Passport” size radar detector. .. $114.95
RD9XL-A Uniden “micro” size radar detector. ... . 5144 95
RD27-A Uniden visor mount radar detector........$54.95
RDOOGT1-A Uniden remote mount radar det. .. .. $109.95
RDO9GT-A Uniden remote mount radar detector. .. $119.95
CARD-A Uniden creditcard size radar detector . ... $179.95

Bearcat® 200XLT-A

List price $509.95/CE price $239.95/SPECIAL
12-Band, 200 Channel » 800 MMz. Handheild
Search #» Limit » Hold » ® Lockout
Frequency range: 29-54, 118-174, 406-51Z, B06-956 MMz
Excludes B23.9675-849.0125 and B68.9875-8594.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-A for only $189.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-A

List price $549,95/CE price $239.95/SPECIAL
12-Band, 40 Channel ® No-crysial scanner
Priority control ®» Search/Scan ® AC/DC

Bands: 29-54, 118-174, 406-512, B06-912 MHZz
Excludes 823.9875-849.0125 and 868.9875-894.0125 MHz

The Uniden BOOXLT receives 40 channels in two banks.
Scans 15 channels per second. Size 9% x4%" x 12%.
if you do not need the 800 MHz. band, a similar model
called the BC 210XLT-A is available for $178.95.

Bearcat® 145XL-A

List price $189.95/CE price $94.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control » Weather search ®» AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unit features
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mabile version called the BCS80XLT-A featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CE!l's package price includes
mobile mounting bracket and mobile power cord.

President® HR2510-A

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

RIT o Preprogrammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHZ 1o 296998 MMz

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

NEW! President® HR2600-A

List price $599 95/CE price $299.95/SPECIAL

10 Meter Mobile Transceiver ® New Fealures
The new President HR2600 Mobile 10 Meter Trans-
ceiver is similar to the Uniden HR2510 but now has
repeater offsets (100 KHz.) and CTCSS encode.

BC760XLT
BOO MHz,
mobile scanner

SPECIAL!
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* % % Extended Service Conitract * %%
if you purchase a scanner, CB, radar delector or cordless
phone from any store in the U.S. or Canada within the last 30
days, you can get up to four years of extended service
contract from Warrantech. This service extension pian begins
after the manufacturers warranty expires. Warrantech will
parform all necessary labor and will not charge for return
shipping. Extended service contracts are not refundable and
apply only to the original purchaser. Warrantech does not
have an extended warranty plan for handheld scanners. For
mobile or base scanners, CB radios or radar delectors a 1
year extended warranty is $19.99, two years is $39.99 and
four years is $59.99. Order your service contract today

OTHER RADIOS AND ACCESSORIES

BCSS5XLT-A Bearcal 10 channel scanner .. £114 85
ADT00-A Plug in wall charger for BCSSXLT........$14.95
PS001-A Cigarette lighter cable for BCS5XLT.... $14.85

VCO0O01-A Carrying case for BCSSXLT........ ..:..514.95

ATOS54-A Replacemant antenna lor BCS5XLT ... $14.95
BCTOXLT-A Bearcat 20 channel scanner. .. £159.95
BC175XLT-A1 Bearca! 16 channel scanne! $134 95
BC1-A Bearcat Information scanner with CB $120.95
INF7-A Regency Information Radwo $109.85
INF10-A Regency Information Radio $108.85
INF50-A Regency Information Radio .. ... $109.85
UC102-A Regency VHF 2 ch. 1 Watt transceiver, .. $114 95
VM200XL-A Uniden Video monitoring system .. ... $179.85
BP205-A Ni-Cad batt. pack for BC200/BC100XLT...$39.85
FBE-A Frequency Directory for Eastern U.S.A. .. ..$14.85
FBW-A Frequency Directory for Western U.S.A $14.95
RFD1-AML IL. IN, KY, OH, Wi Frequency Directory .. _$14.95
RFD2-A CT, ME. MA, NH, R1, VT Directory .. 51485
RFD3-A DE. DC, MD, NJ, NY, PAL VA WV Dir._.. . _S1405
RAFD4-AAL AR FL.GA LAMS NC. PR SC. TN VI. 51485
RFDS-AAK. ID, IA MN MT NE.ND,OR,.SD.WA WY . 514085
RFD8-A CA, NV, UT, AZ, HI, GU Freq. Directory....$14.95
RFD7-ACO, KS MO, NM, OK. TX Freq. Dire::h}rr. ... 514895
ASD-A Airplane Scanner Directory. . = ... 514,95
SRF-A Survival Radio Frequency Dlrm:t-:aw ....%14.95
TSG-A "Top Secret” Registry of U.S Govl Fruq £14 95
TTC-A Tune in on telephone calls : £14.95
CBH-A Big CB Handbook/AM/FM/Freeband $14.95
TIC-A Technigues for iIntercepting Communications .. $14 85
RRF-A Railroad frequency directory .. _. .. 51485
EEC-A Embassy & Espionage E&mmumcatmrni . 51485
CIE-A Covert Intelligence, Elect. Eavesdropping ... $14.95
MFF-A Midwest Federal Frequency directory 51495
ABD-A Magnet mount mobile scanner antenna ... $34.95
ATO-A Base station scanner antenna . ..... ..$34.85
USAMM-A Mag mount VHF ant. w/ 12" ::ahl& £39.895
USAK-A %" hole mount VHF ant. w/ 17" cable . £34 85

Add £4.00 shipping for all accessones ordered al the same hime
Add $12.00 shipping per radio and $4 00 per anlenna

BUY WITH CONFIDENCE

To get the fastest delivery from CEl of any scanner, send
or phone your order directly to our Scanner Distribution
Center” Michigan residents please add 4% sales tax or
supply your tax 1.D. number. Written purchase orders are
accepted from approved government agencies and mosl!
well rated firms ata 10% surcharge fornet 10 billing. All sales
are subject to availability, acceptance and verification. On
all credit card orders, the ship to address must exacliy match
the credit card billing address. If the billing addressisa P.O
Box or a P.O. Box Zip* Code, UPS can not deliver 1o that
address. When this occurs, the order must be shipped by
mail at a higher cosl to you. To avoid this extra charge. you
may mail us a check with your order. Prices, terms and
specifications are subject to change without notice. All
prices are inU.S. dollars. Out of stock items will be placed on
backorder automatically or equivalent product substituled
unless CEl is instructed differently. A$5.00 additional hand-
ling fee will be charged for all orders with a merchandise
total under $50.00. Shipments are F.0.B. CEl warehouse in
Ann Arbor, Michigan No COD's. Most items listed have a
manufacturers warranty. Free copies of warranties on these
products are available by writing to CEl. Non-certified checks
require clearance. Not responsible for typographical ermors

Mail orders to: Communications Electronics,
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 perscanner for U.P.5. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APO/FPO delivery,
shipping charges are two times continental U.S
rates. If you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial B00-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime, dial
313-971-6000. If you are outside the U.S. or in
Michigan dial 313-97 3-8888. Order from CEl today.

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

Copyright © 1990 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

BB COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division

P.O. Box 1045 O Ann Arbor, Michigan 4B8106-1045 U .5 A
For orders call 313-973-8888 or FAX 313-971-6000




CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequen

and FM
conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catal

CBC INTERNATIONAL
LOU FRANKLIN/KGNH - Owner
P.O. BOX 31500X, PHOENIX, AZ 85046

THE NEW TUBE CO/TNT

=1 0OMNG KNOWN FOR QUALITY AL-
DD TUBES—IS NOW YOUR HO. FOR
2WAY & RF POWER TUBES. THANSIS-
TORS. FEATURING REPLACEMENT
FPARTS FOR EIMAC, VARIAN, PENTA,
GE MOTOROLA ETC

THIS MONTH'S SPECIAL:

B1458 @& $11.95 ACX2508B @ ST0
B1tA @ 512 Obsolpie Iypas
FG EGK E':IE. also il'lralla e
MIDDLEVILLAGE, NY 113798 T18-894-2131

The

Nibe

TNT/THE NEW TUBE
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
* lron 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 5 |.25 postage MY Res. add sales tax

The MEADOWLAKE Corp.
Dept. A, P.O. Box 497Z
Northport, Mew York 11768
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TNR The Battery Store

If You're Serious About Radios
You Want The Best Batteries!

Sanyo Battery Inserts
ICOM Kenwood
B2, i $14.00 PB2500..... $18.00
B e 16.00 PB2600...... 18.00
BP-5 . 21.00 PB2400(Tabs). 15.00
BT ... . 2300 PB2100...... 12.00
L S . 21.00
Sanyu Nicad Cells
NG00 ...... “AAT ..., $150Ea
NZTD ... . "2I3AAT. 3.00Ea
NSOOA..... “2I3A” 3.00Ea
N B0O0AR . .. B AR % T e
N3200 .......... SUbC™.... 4.00Ea
*Specily Solder Tabs
MasterCard VISA Free Shipping & Catalog

1-800-346-0601
FL Residents Add 6% Sales Tax
TNR Technical, Inc.
279 Douglas Ave., Suite 1112
Altamonte Springs, FL 32714
(407) 682-4311
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| STOP !

COMPUTER
RADIATION

Have you ever observed the situation where an
electricdevice is adversely affected by a nearby
computer? We look at the waveform in the time
domain and think we understand it.

time

10dB
per
DIV

frequency 100MHz

The scope photos show the wave form bein
conducted by ribbon between shielded circuit
and keyboard within a computer, in both time
gig 1] and frequency (fig. 2) domain. The

pectrum Probe is placed directly on the line
and has no effect on the waveform because of
the low capacity input. Clock and waveform
harmonics are low — but unnecessary spurious
is radiated by this lead up to about 70MHz.

10dB
er
A%

100 MHz

frequency
Fig. 3 shows the waveform being connected to

the outside world (read “radiated’) by a rear
panel connenctor. There is no digital informa-
tion present, yet there is extremely high ani:l
comp Ietelhunnacassary spurious ener
about 20MHz. Most spectral lines a ﬂ"u"ﬂ
50MHz are due to residual pickup of RF, even
without connecting an exterior lead, indicating
that a reasonably good radiating antenna is
present!

107 SPECTRUM PROBE
converts any scope into a
100MHz spectrum analyzer

$199 diec

Smith Design 1324 Harris Rd.
Dresher, PA 19025 (215) 643-6340
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Once oscillation is confirmed, loosely cou-
ple a gnid dipper adjusted to 36 MHz to L2.
Adjust L1 with VR1 in center position for a
maximum reading on the dipper being used as
a tuned RF voltmeter. Adjust C14 for maxi-
mum reading. About 1.1 VDC should be
present at the emitter of Q2. Set the dipper for
72 MHz and couple it to L3. Adjust C15 and
C17 for maximum indication on the dip me-
ter. About 0.05 VDC should be at the emitter
of Q3. Move the dipper to L4 and adjust C19
and C20 for maximum energy at 144 MHz.
Move the dipper to LS and adjust C22 and
C23 for maximum signal at 144 MHz. You
should be able to see some output at the 50
ohm load by now. Adjust C25, C27 and C28
for maximum output. Go back and retouch
C14 through C28 for maximum. There
should be a minimum of 100 mW output.
Apply 6 Vp-p of 1000 Hz audio to the input of
the low-pass filter.

Use a 2 meter rig as a monitor and adjust L
to VR for the best-sounding audio. If possi-
ble. use an oscilloscope to monitor the shape
of the received sine wave and adjust L1 and
VRI1 for best reproduction. These two adjust-
ments interact quite a bit so jockey back and
forth to obtain the best possible signal. Also,
set the transmitter on frequency by adjusting
Cl.

If you monitor the unmodulated transmitter
on a nearby receiver you can detect spurious
outputs from a maladjusted transmitter. It is
always a good idea to have a 2 meter rig on
when making these adjustments. Any bizarre
chirps or fluctuations in the received signal
are a sure indication that a stage is in oscilla-
tion and needs to be rechecked. If at all possi-
ble. have your transmitter checked on a spec-
trum analyzer to be absolutely sure that no
unwanted spurs are being emitted. Most of
the units that I have built have no detectable
spurs 50 dB down from the main carrier.
Your particular transmitter may require addi-
tional filtering to meet FCC specs. The aver-
age weight for these transmitters is about 1.5
oz. with 170 mW of output at 12 VDC. The
current consumption is about 100 mA.

Good tinkering!

Number 11 on your Feedback card

UprpATES

Two Meter Portable Quad
—Correction

Charles W. Pearce, Ph.D.,
K3YWY, author of the above arti-
cle in the June 1990 issue, has
sent us a correction.

Referto Table 2 on page 24. The
spacers listed as 3.5" should be
4.5". Thank you, K3YWY, for the

updale. g8
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A

2 MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220
MHz hand-held unit. These power boosters
deliver over 30 watts of output allowing you
10 hit the repeaters full quieting while the low
NOISE preamp remarkably Improves recep-
fions. Ramsey Electronics has sold thou-
sands of 2 mir amp kits but now, we offer
completely wired and tested 2 mtr as well 220
MHz units. Both have all the features of the
high priced boosters al a fraction of the cost

RAMSE

Quality Test Gear & Electronic Kits for Professionals and Hobhyists

RAMEEY

B B

PR-2 COUNTER
PREAMP

The PH-Z I ideal lor maasuring weak
signals from 10 to 1,000 MHz * fat
25 db gain = BNC connectors # greal

PA-102 MTR POWER BOOSTER (10X power Gain)  + Sony acE pae e g e Sen o
nggg-mrtdﬁt:ﬁttﬁ ----.--$579.95 4 LOW COST
Hz POWER BOOSTER (B X power gain) RUGGED CAST MINU
Fully wired & tested. ........ $79.95 CASE e ' PS-2 AUDIO
* ONE YEAR WARRANTY

MULTIPLIER

The PS-2 is handy for high resolution
audio respdutson measurements.,
multiples Up i Irequency » great for
AL 1one measirements & muffples
by Wor 00 = 0D Hy resoiunon &
banit-in Lagnad preamip/ condbones

- PERSONAL

e SEED

m 589.95 RADAR

Mow iow cost microwavi doppler radar kit “clocks” cars,
planes, boaty, horses. bikes, bassballs, models, runners or
virtually anything that moves Operates at 2.6 GHz with
piver 1/4 mile rangs LED digital readout displays speeds i
Muies pbr hour WlGMeters per howr 0f feed per second’
Earphone outpul permils hslensng 10 3Ctoal doppler shifl
Uies tw | coMte= cams tor antenn (not mcluded 20
runs on EVDL Easy b ‘n. d—all microwane circutTy 5
PL stripling. it -I'Il.'.‘-uq'.'!t*:- deluxe ABS plastic case with
speady graphics for a prolessional lgok, A very usehul and
tull-of-fun kit

Com

THE COMMUNICATIONS
SERVICE MONITOR THAT
WORKS HARDER FOR LESS.

Introducing COM-3. . the new service monitor designed by service
technicians for service technicians. It works harder for less. .. giv-
ing you advanced testing capabilities at a very affordable price.
FEATURES = Direct entry keyboard with programmable memory
e Audio & transmitter frequency counter e LED bar graph fre-
guency/error deviation display ® 0.1-10,000 v output levels e
High receive sensitivity, less than 5 uv « 100 KHz to 999 9995 MHz
Continuous frequency coverage # Transmit protection, up to 100
walts » CTS lone encoder, 1 KHz and external modulation

MINI KITS—EASY TO ASSEMBLE—FUN TO USE

G T j 5 M
LANVENS any [V 10 viden montor. Super
glable, tunable over ch4-8 Rung on 5-15V 512 95 WIRELESS
accepts sid video signal Bes! unil on ke MIXE
markel! Lomplete ol JM-T
Transmits up to 300 1o

afry H brpadcast rad
uses any type of mike
Huns on 3 lo W Type FW
£ has added sensilive
mike praamp stage

$5.95
$7.95

$2795%

P5-2 kit $48.95

PS-10B 1.5 GHz
PRESCALER

Extends 1 range of your presemt
coumter 1o 1.5 GHI « 2 siage preamp
* divide by 1000 circuitry  super
sensitive (30 mV typical) = BNC
connactors = 1.5 GHZ in, 1.5 MHZ out
& drivas any counter

$8995

wired Includm
AC adapiar

COLOR DRGAMN

LSee music comealive! 3
difterent ights Hicker
with music Ong hght
ESCH 105, agh, mud-fanpe
and owy Earh indresdis-
aily aSpusizbie and
drrees up 10 AW runs

on THIVAL

ML-1 Kit H!ﬁ
VOICE ACTIVATED
EWITCH

VDILE 3T aten swilch
K o s, S D s
l:-_'l'.ﬂ-n..-.' WD CurTenl Ca-
pabulity up o O mA
Gan drve retays. lights
LED of #ven a fape
recorder motor, Auns on
aypc

¥5-1KN

TONE DECODER

A complete

il OECooet u

on & wngle PC board Features 400-5000
FI adputtabie ramge vig 20 tyrn pot, woit
36 reguiahon, S&r I Lsefyl for touch-
ione burst datacton, FSK. gte. Can also
b used as a stable ione encoder. Funs

on b ta 12 volis
$5.95

Complete kit 1D-1

MADBLASTER
Produces LOUD sar shat-
2 ing anc allention gat-
ting siren ke sound Can
supply up 1015 wans of
obngxious audig, Huns

onf- 15 VD
wsin 5499
WHISPER LIEHT
A intereshing kil smad
M pichs up Sounds
aNg converts them (o
light. The fouder 1he
sSEund, the Brighter the
hght. InCludes mike, can-
Frols up fo 300'W runs on
TR VAL

i $6.95

LED BLINKT KIT
Affremately lashes 7
jumba LEDS. Use tigr
name badges butions
warning panel lights
Runs on 3 10 15 volts

BL-1 Kt M

UMNIVERSAL TIMER
Prowdes ihe fasic parts
and PC board reguired To
provida a source of pre
cision hming andgh;l:
genaralion. Uses

fimer IC &nd includes a
range of parts for most

tafung heeds
$5.95

UT-5 Kt

sengitiae ali mode AM. OW, 558 recervers for 3 540 of T0—75 MMz Direct conversmn design
using NEGOZ2 IC a8 teatured in Q5T and ARRL handbooks. Less than 1 wv sensitivity, varactor
dinde tuned, 50 mw audio outpul Runs on SVOC, nas AF gain contral This kit is very easy to
budld, 1o1s of fun and educational—Iideal tor the baginner or the old pro. The aphosal matching
case Wil teakures a rugoed ABS plastic case with screéned graphics Included are machined
aluminum knglys for 2 well-inrshed professiongd look

A MTR & MR TR R v

am: 524.95 555 524,95 T 52495 55 51295
ORP TRANSMITTER KITS, 20, 40 & 80 METERS

Operate a mini ham shack These tittke CW rigs are weal mates to our 40 and B0 meter recaivers
Features molude smooth variabie 1o ming, ang wall outpal 2nd gxCellent Wéying Characterislics
Humi an T YOO and i VOWR protecizsd See how tar you Can stredch your ssgnal wilh ong of
reys Dpbonal ABS cases are ivadabie
-I'.‘ I!T=F| K NTR

= $29.95 ek 529.95 wox 529

F-1 B0t
Fi-2 W

SO WATT 2 ratr

FWRAMP

Sumpile Class C power amp leatures §
tsmes power gam | W m for Bout, 2 Win
far 1Bout, SWin for 40°W out, Max oulput
of 50'W, incradible value, complete with
all parls, lesscase and T-A relay

$2795
6.95

ZIREN

Produces upward ane
mowmw A wal 9w
peak audio oulput, rang
on -1 volts, uses 3-45
B Spaake

Complete kit SM-3

$3.95

PA-1 40 'W pwer amp kil
S e

I!'JHTI

TH-1 RF senued T-H ralgy kot

l.'.tl-l

$12.95

AIRCRAFT RECEIVER KIT

L esldmg JTTET COMMumCaTGeTs — palkS upy plangs v 10 K miies away Recenves TH—
E Ny H-"- : al vEmacion Tuned supe A'_*:-:—&,;' with ALL cerama Viter and a0pstabie
squektt Poas on W afiey, W mw 3udy gutput 1w wenstneoly Dpbonal maiching ARS plasix
Case iy you .Jl-' if aryawners features Joreene] graprics and machmed Jluminum enots for 3
real professional logk. Compact—greatl for airshows of for just plin Ranging around e

airport
o 524,99 s $12.95

i

SHORTWAVE RECEIVER KIT

A fantastic receiver that captures the worid with just a 127 antenna’ Receives
4—11 MHz in 2 MH2 bands. varactor tuned, superhet design with AGE, RF gain con-
trod, and 50 mw audm output. Uses ngw Sighehics mixer chip for 143 than & microvoll sensiliv-
iy runs on 9% baitery Thes o5 2 lasconatang sCoul. SChofl or Club projact. and el pravide hodurs
gt l_ EwEn I "-t magrsi sEnpys X 2 Add the ophonad case Wil and you Fawe 3 real feCE Ogkhg

SUPER

SLEUTH

A S Seresilve B
+I" ipewy ‘llj'l.,.'_p'ﬂ
pin drop at 1 ke Great
for monitormg Daby's
rgom o as genefal pur-
poss amplitier. Full 2W
rms output runs onGio
15 volts, uses B-45 ohm

Speaher
i $0.99

B0 Hz TIME BASE
Huns on 515 VOC

Low currant (25ma)
1 min/monih SCCUracy

e $5.50
TE4 Assy 39-%

TELEPRDNE
TRANSMITTER

Low Cost with profes-
sional performance. Fea
furas mclude; sell phone
line powered tunabe
hom TG io W00 MHz
:'l-'il-u'll"‘-j L e
Compact sare [ X 1%7)
35y NSl JryeneTe
Qn e ﬁl'll'il'll' g Gl

IS ke ThE ingirumeant
LETH

PR-1KEIT

$14.95

For ouill-n apphcahons
of nabhy expefimernia
hon. Full ledged super-
hetrodyne receiver
microvoll sensilivily
W7 MM F Integrated
Circui detecior 50 mw
aizdd armpivker I
EXTEITLR DOwWsET SOt e
opEr alnn on sizndard
FM broadcast band as
well i large portons on
gach side, compact|b”
square), for bug detec-
tion or reception

FR-1 K0T std.ﬁ

& S fiegh se il mance
F& wiredess mpwa kit
Iransmits a stable signal
up to 300 yards with
gxceptional audio gualiy
by m=ans ol s builla
ahecirad make K0 WCiuoes
casa wekg gR-0ff senich
amienna battery and
super inctruchons. This i
ine hinesi und v alahee

ikt $16.95

FM-3'Wired @na Tested

19.95

@)))

MICROWAYE
INTRUSHION ALARM

b real microwave
dopplar sensar thal will
detecl a human as (&f a5
10 el nivay. Dperales
gn 130G and is ot
aiiected by Deat Ughl o7
witrators, Drvves up 1o
100 ma gutput. nor "I'=.:|5"|
pan of closed. Funs an
2 voC

Complele
Kit. MD-3

$16.95

Communicats in tokal
prup;q,- Dl oLl i
P O raded Thes
seramidiEr ki features
! Supben oper ation
LSing frequency mwer-
sion. Runs on 39 volt
battery Both mike and
ling or speaker output!
inpuls. Easy 1o connect
o any radic—ipkephone
USE rEGUITES N direct
conmecton' Easy 1o
buig. uses { DEM -
Culty  Lan abeo e used
10 descramible most
com, Ecrambiers

Complete ‘Zﬂ. 95

Kil, 9o~/

T SR 485 e 31295
PACKET RADIO

Commogore CB4/ 128 packe! radio inferface. Uses lampus German Digicom Soltware, FEalures
EXAR IC chip 581 for relsable operation—runs HF or VHF tones. includes FREE drek saftware, PC

board 2 neceEtllry Earts and full Sorumentahion s
Compeeze kit PC-1 49.95

CT-70 7 DIGIT 525 MHz

Hamsey

over 10 years and is rer:n:hurnzel:l for ils lab l:|1.E|I!'|' prnducls at break-
through prices. All of our counters carmy & full ong year warranty an
parts and labor We t2ks greal prade in being the largest manutac-
turer of low oot counters in e entere USA Compars spacifation
Our counters are tull Teatured. Trom aiade to UMF. enith FET hagh
IMpEInCE inpul, Drope wive shaDeng cirtuilfy and durable mgh
quaiity apoxy glass. plated-thru PC Board consiruchion. All units are
100% manufactured in ine USA

ACCESSORIES FOR COUNTERS

Tefescopic whip antenng—BNC plug
High impedance probe Iight ipadmg
Low pass probe. Bt use

Direc! probe oeneral pUTDDSE use
Tilt paal b CT-T0L 90 & 125

Nicad pack for CT-70. 90 & 125

RESOLUTION
T Hz. 10Hz. WMz
0. THz Wz, W00 Hz2

$Im % “l“
CT-125 9 DIGIT 1.2 GHz

$139.
CT-50 8 DIGIT 60O MHz

FM COMMUNICATIONS/
2 MTR, 10 MTR & 220 RECEIVERS

Sensitive suparhet FM recelver tunes any 5 MHz segreent of band. Listan 1o ham operations,
migh band police cafls, weather or mobile phone calls! Easy 10 build receiver features varactor
twming IC maxer stage. ceramic F Gfters and dual cofverson desgn with adpustable squeich
Less than 1 gy sensitivety, runs on § V battery, weth 50 mw audo output. Optionad ABS case
with scresnad graphss and machned Alumsym knobs provide 4 mece ofessional ook

Z MTH 0 MTH 220 Mz Fecermr

mr 52095 mo 52995 ka $29.95 &5 $12.95
NEW MINIKITS—NEW MINIKITS

BROADBAND | LIGHT BEAM HIGH POWER FM
PREAMP COMMUNICATORS | WIRELESS MIKE

A senaitlve all purpose lTI""r :':5”'"':5” *:*']]':'ﬁ]‘;lff.%ght“ l’:ﬂﬁ A high powar unit that will
preamp. ideal for A ke tami= Lt transmil up to 1/2 mile to any
scanners TV sets YR S A W VAT AEPRARI PO EM benadcas! ratho Sensitive
UHFE rage coumiETs el 30 KHz carne for hum-free 0pera oLt @ CEMT g7 .

e " ~ npul sicepls any type of
Fegtures low nome 480 H‘i'":‘_'”-"‘ pake :‘:Trwi muke ot pack ug HOrmal
g1 i --r*-i 1:" L.ﬁimhlrame'n ther has UOIGHE 1 S008 ey wivg
E-I'I : 1?‘:%&'&?";3 "l'l'l';l:l.ti'lﬂ hihﬂ ﬂﬂl..l.l e WE VNSO Te-ERCiC

uns on §— 2 VDC, STVE THNE § ey t it
uaes PIN detector and dives mike cartrdge. Operates o0

—
$189.95 wam

MGITS
< S0 mv To 150 MH2 T

<= ¥Wmv To 150 MH; | 8
< Sy To 50 MR
LESS THAN 25 mv | [
< 25mv @ 50 Mz 1 8

<= iy (& 500 MHT
< 00y i 800 MHz

MODEL
CT-70
cT-%0

FREQ RANGE
20 Hz-550 MM
i Mz 500 M=

1Hz WOz
0 1Hr 1Hz 10H:

5 bz-500 My
0 Hz-1.2% GHz

C1-50

0.YHz, THz W0Hz

PHONE ORDERS CALL

< Mimv To 150 MMz
< Sl To 600 MHr

TERMS: » safisiaction guarasteed » gxamine for 10
days N not pleased, retam in original ferm lor retusd
= add §%p for shipping and msurance for @ maximum

X0 H7-600 MH7

itk am:?hflh?‘:umul Units opatates on =RV : ﬂﬂggg I_EII.!IFHI;:' 1?;;# Iw';uﬂmlglzi EEI] 7 1

Complet 812 : i only) = orders r$20,

isns SO | omien P it 12.95 264 $3.00 - NY rosidents add 7% sals Lx - 0 dars - 24
L8 Sensitive srranty .
L8£ ‘8.95 ML Do e wiTanty on M wired unRs an 715-924_

$2.95

RectirveT it

. =
L85 $9.95

RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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The AEA

FSTV-430A

A new ATV transceiver.

Number 8 on your Feedback card

by Hap Griffin WA4UMU and Gerald Cromer K4NHN

Advanced Electronic Applications, Inc.
2006-196th St. SW/P.O. Box 2160
Lynnwood WA 98036

(206) 775-7373

Price Class: $440

ast-scan television (FSTV) has always

been one ol amateur radio's lesser-
known modes. Il is usually thought of as being
one of those "'esoteric’” areas best left to the
tinkerers and experimenters. Recently,
though, the proliferation of VCRs and cam-
corders has made many hams think about
what fun it would be to transmit live color video
and sound, as well as home movies, to others.
The full-page color ads from AEA, seen for the
last year in all the major ham publications,
make the idea seem even more attractive. It is
no wonder that amateur television (ATV) activ-
ity has grown tremendously. The standing-
room-only attendance at the Dayton ATV con-
ferences this year is clear testimony to the
new interest in this fascinating mode.

Some History

The ATV market has been dominated
for the last two decades by two or three
relatively small vendors. Occasionally we
would see hints of interest from a large
manufacturer (such as ICOM’s ATV adapter
for their IC-1271 33cm rig), but no firm commit-
ments.

Last year, things changed. AEA, having
earned a well-deserved reputation for being
an innovalor in the digital areas of the amateur
radio marketplace, saw the potential for ama-
teur television. They had been testing the wa-
ter for some time by asking questions con-
cerning VCR and TV camera ownership on
their equipment warranty cards. Apparently
the time was right to make a move into this
nearly untapped communication mode. The

Table 1. Measured Video Parameters

Differential Gain 4040
Differential Phase F i
2T Pulse K-Factor 2.7% Ki
Pulse/Bar Ratio 10494
Luminance/

Chrominance Gain 127%
Luminance/

175 Nanoseconds

Chrominance Delay
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Photo B. Top view of the interior. The circuitry
appears simpler than it really is.

first rumors that a major equipment manu-
facturer was about to come out with a radical
new rig were heard al the 1988 Dayton ATV
workshop. In early 1989 rumor became reality
with the introduction of the AEA FSTV-430
lransceiver.

This new rig was similar in size, power, and
operation to the other two ATV transceivers on
the market. What set it apart from (and, in our
opinion, above) the crowd was its unique
“vestigial sideband'’ output.

In VSB operation the wideband, amplitude-
modulated video signal is filtered to drastically
reduce the power in the lower sideband. The
fitering i1s tailored to not remove the entire
sideband (as in SSB) but to leave a "'vestigial™
part of it just below the carrier frequency. The

reasons for doing this are complicated, but
suffice it to say that VSB is the way it is done in
broadcast television. The other two manufac-
turers simply amplitude modulate the video
signal, mixed together with a 4.5 MHz FM
sound subcarrier, and send it to the antenna
with both sidebands inlact and at close to the
same amplitude.

Being in the broadcas! industry and working
with commercial television transmitters on a
daily basis, Gerald and | have always tried to
“do it right” when it came to designing and
building home-brew ATV gear. Designing a
transmitter for vestigial sideband operation is
more demanding, complicated, and expen-

Photo C. Demodulated multiburst test signal.
Frequency response is excellent.

Photo D. Demodulated compaosite test signal.



sive than simply doing it the totally AM way,
but you are rewarded with reports of outstand-
ingly clear audio and "‘clean’ tuning signals,
as well as the knowledge that your transmission
Is as close as possible to true broadcast stan-
dards. Finally, here is a commercially avail-
able rig that comes darn close to those ideals.

The AEAFSTV-430A

The current offering from AEA is the new
“A" model of the FSTV-430, introduced early
this year. It looks and operates identically to
the previous version (reviewed in the July
1989 issue of 73 magazine). However, there
are several internal changes that make a good
rig even better.

The construction is typically AEA: a two-
piece, all-metal case with a tan and gray color
scheme. Graphics and labels are silk-
screened in black and red. The front panel has
separate input jacks for microphone and PTT
as well as a large 10-pin standard video cam-
era input jack. Push-button switches are pro-
vided for power, transmit/receive, selection of
two crystal-controlled transmit/receive fre-
quencies, DC power to the 10-pin camera
jack, and selection of the video source (front
panel camera jack or rear panel RCA jack).
Also present are controls for video and audio
gain, as well as receiver variable tuning. The
rear panel holds a DC power input jack, RCA
jacks for auxiliary video and audio inputs, an
“F"" connector for channel 3 or 4 output to a
TV set, and a BNC antenna jack.

The interior construction is very impressive.
One large double-sided PC board occupies
the entire case. Its neat layout belies the
complexity of the circuitry—much of it is sur-
face-mount and stripline technology on the
underside of the board. Nice touches abound:
clearly silk-screened component labels,
silver-mica capacitors in the oscillator cir-
cuits, high-Q chip capacitors in the UHF
circuits, tantalum capacitors in the video
section, socketed crystals, gold-plated push-
on RF connectors, a fully shielded BNC con-
nector for output, Aromat T-R relay, machined
aluminum block heat sink, etc., elc., etc. It
is like a breath of fresh air to finally see
commercial quality design come to amateur
television.

Details

Referring to the block diagram in Figure 1,
the selected video source is routed through
the front panel video gain control and into an
“expander amp.”’ This stage has a “linearity’’
pot that is set at the factory to precompensate
for any nonlinearity in the stages to follow.
Audio input is routed through a variable gain,
low noise op-amp circuit.

The heart of the rig has to be the LM-2889
video/audio modulator chip. It handles not on-
ly the video IF and audio subcarrier oscillator
functions, but the AM and FM modulation of
them as well. Video is clamped at the sync
pulses by internal circuitry, and depth of mod-
ulation is set by an on-board pot. Output from

the chip on TV channel 3 or 4 (selectable by a
jumper) is routed through an SAW (Surface
Acoustic Wave) filter that provides the vesti-
gial sideband filtering.

An ingenious heterodyne scheme is used to
upconvert this IF signal to the final operating
frequency while, in the receive mode, to down-
convert the 70cm receive signal back to this
same |F frequency. With this system, your TV
set does double duty—it's both a display for
the receiver and a monitor for your transmitted
signal. [Ed. note: With this scheme you actual-
ly monitor the CH-3 or 4 modulator output
before it's upconverted to 70 cm.] The trans-
ceiver is supplied with one or two cryslals
installed for the more popular ATV frequen-
cies: 421.25, 426.25, 434.0, or 439.25 MHz.
Our test rig came set up for 434.0 and 439.25
MHz.

When operating simplex, the receive fre-
quency is automatically the same as your
transmit frequency. However, for operating
split through a repeater or when just tuning the
band for activity, a variable receiver tuning
control is provided to give full-band coverage.
The rig comes with the IF set io TV channel 3.
If you wish to use channel 4, a crystal and
jumper change are all that's required.

The receive preamp uses a surface mount-
ed dual-gate GaAsFET (3SK164). Stripline fil-
ters are used in both the input and output
circuits. The noise figure is advertised at less
than 1.5dB.

The frequency conversion chain is a fine

CAMERA, V10E VIDEQ VESTIGIAL
CAMCORDER or VCR>—{&P s 0o ——spreLic SIE [ shwpr1F1E
oo
62 MHZ
m ;
—3A DIPLEXER MIXER AP ~ DIPLEXER (—mn m -—JMFL[FIE
FILTER
XMIT
L)
IF l1ER
432 M \ RECEIVE
372 MM
&
PSS (€ > TO TELEVISION RECEIVER
FILTER
93 M2
—{OSCILLATOR 186 MHZ
=)
7
o35
osciLLaror —0O 2X — pPass > 2x
gl FILTER
: __T
OSCILLATOR :
? Copyright by Advanced Electronic Applications, Inc. 1989

Figure 1. FSTV-430A block diagram.
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Figure 2. Unmodulated transmitter output. The video carrier is in the center with the aural
subcarrier 4.5 MHz higher in frequency and 14.8 dB lower in amplitude. Actual levels are 10 dB
higher than indicated due to an attenuator pad used to protect the spectrum analyzer.

example of AEA's up-to-date design philoso-
phy. It uses a pair of diplexer circuits, a dou-
bly-balanced mixer, stripline filters, and a total
of six MMICs (Monolithic Microwave Integrat-
ed Circuits). The driver and the final linear
amplifier stages show strict attention to con-
servative ratings and linearity, extremely nec-
essary when dealing with vestigial sideband
operation. Even though the rig puts out only
one watt, the driver is a 3-watt MRF630 and
the final is an RF1030, rated for 10 watts! Both
stages have requlated bias supplies.

Receiver Performance

Although we have no way to accurately
measure the noise figure, receiver perform-
ance is identical in A-B comparisons toa P.C.
Electronics GaAsFET downconverter that has
been in use for several years. Conversion gain
was measured at 28 dB at 434 MHz. Frequen-
cy accuracy in the crystal mode was good: An
input signal of 434.000 MHz produced an IF
output on 61.280 MHz. Current draw in the
receive mode measured 415 mA in the crystal

mode and 450 mA in the variable tuning mode.

Transmitter Performance

With a properly modulated video signal,
peak RF output power was measured at
+29.2 dBm (0.832 watts). The aural subcarri-
er measured 14.8 dB below the visual carrier.

Current consumption was 1.30 amps. After
10 minutes of continuous transmitting, peak
power dropped slightly to +28.9 dBm (0.776
watts) and current demand rose to 1.33 amps.

Reducing the power supply voltage from
13.8 1o 12 volts (simulating battery operation)
dropped the peak power output only 0.2 dB,
from 0.832 watts to 0.795 waltts. Current draw
dropped to 1.10 amps. These current levels
may seem high for a 1-watt rig, but remember
that all amplifier stages are operating class A
for best linear operation.

Figure 2 shows the unmodulated transmit-
ter output. The visual carner is at the center
with the aural subcarrier 4.5 MHz higher in
frequency. The residual lower sideband aural
subcarrier can be seen 4.5 MHz below the
visual carrier. The action of the VSB filter is
obvious: The lower subcarrier is reduced ap-
proximately 36 dB below the level of its upper
sideband counterpart. This equates to —52
dBc, which is 10 dB better than the factory
spec. (dBc = dB below video carrier). You can
see a low amplitude spur about three MHz

above the visual carrier but, because it is near-
ly 60 dB below carrier, its effect is not notice-

able. This spur is not present when operating
at frequencies other than 434 MHz. The trans-
mitter's second harmonic was relatively

TE

SYSTEMS

O

distributors.

10 x 11.5” and weight is 8 Ibs.

Consult your local dealer or send directly for

further product information.

TE SYSTEMS
=Yd-aa3 I8 P.O. Box 25845
Los Angeles, CA 80025
(213) 478-0591

RF POWER AMPLIFIERS
NEW!

WATTS

(144-148 MHz)

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

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

Freq.
MHz Input

00-54
50-54
144-148
144-148
220-225

420-450

420-450

—— Power —
Qutput

—— Preamp — DC
NF-dB Gain-dB +Vdc

Maodels also available without GaAs FET preamp (delete G suffix on model #). All units

cover full amateur band - specify 10 MHz bandwidth for 420-450 MHz amplifier. Con-
tinuous duty repeater amps aiso available.

Amplifier capabilities: 100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V), Commercial,

etc. also available — consull factory.
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strong at 25.4 dB below carrier. Several other
minor out-of-band spurs were noted, but these
were all more than 50 dB down.

Al startup, the visual frequency was 434.04
MHz, drifting slightly to 433.96 MHz after 10
minutes of operation. The relative sound sub-
carrier frequency changed from 4.48 MHz to
4.56 MHz. While seemingly a lot, the drift was
not noticeable in actual on-the-air operation.
Frequency stability on 439.25 was similar.

Figure 3 shows a video sweep of the trans-
mitter. Vestigial sideband operation is clearly
present; the upper sideband response (the
area between the visual and aural carriers) is
flat to within 3 dB, and the lower sideband
more than 1.25 MHz below the visual carrier is
greatly reduced.

Because of the design of the SAW fiiter
used, video response extends up to, and even
past, the 4.5 MHz sound subcarrier. This wide
high-frequency response means that detail
and color saturation will be good, but video
signals with lots of high frequency content
(such as computer generated graphics) may
cause sync buzz in the sound. The solution
would be to build a simple four MHz low-pass
filter for the computer output.

Photo C shows actual demodulated video
from a multiburst test signal generator.
Frequency response is, in a word, excellent.
Photo D shows a composite test signal used to
measure several video parameters (see Table
1). These two photographs are not bad for any
TV transmitter, especially a piece of amateur
gear. We have seen many commercial sta-
tions with signals much worse than these!
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Figure 3. Video frequency response of the FSTV-430A. Vestigial sideband operation is clearly

apparent.

Curiously, as the photos show, sync level is
only 35 IRE units. This small amount of com-
pression was not in the test gear, so we can
only assume it was being reduced from the
normal 40 units in the transmitter. This is sur-
prising because the linearity of the rig was
excellent (only 4% differential gain). Adjust-
ment of the depth of modulation and linearity
pots in the modulator did not seem to help.

Comments

The on-the-air performance of this rig is
excellent, adding testimony to the fine results

of the technical measurements.

The overall design and appearance of
the transceiver are very good, although
the front panel silk-screen on our test unit
was slightly out of alignment. We would
have preferred a standard mike jack instead
of the separate miniature phone-type jacks
for mike audio and PTT. Although some would
prefer a type-N output connector as opposed
to the BNC connector supplied, we feel that
most users will operate this rig with an exter-
nal amplifier and that the BNC is entirely

appropriate.

“VOIGEBOX”

Features:
Use for any repeat message.

Send your CQ, QTH, NET, Contest QSL, 1D info, etc., in your

own voice without saying a word!

Create messages by talking into your Station Mic, then
replay them instantly at the touch of a button.

Up to 5 varied-length switch-selectable messages.

Digital Voice Recorder

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

from 12 volt DC, with AC adaptor supplied. Front panel controls.
Cabinet is RFI shielded and measures 6 1/4'W x 2 1/4'H x 7'D.

Includes built-in monitor speaker with volume control. Battery

“Soft Sector” pushbutton enables instant reprogram of
message lengths — up to 1 minute (up to 2 minutes with

additional memory chips ordered below).

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

“Mix"” switch allows recorded message with Mic override.
Microphone functions work normally (Up/Down, etc.)

GenWest Engineering
1217 W. Hatcher Rd., Ste. 11A

Phoenix, AZ 85021

Prices

backup keeps messages for 8-12 hours without external power.
State-of-the-Art 32KBPS Sampling Rate
for natural sounding audio.

In Kit Form with Digital Voice Board
Assembled and Tested

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

Additional 1 Meg x 1 Dram (30 seconds per Dram)
Manual with Schematic and Parts List
(credit applied upon purchase)

VISA/MC Cards Accepted

* (602)943-5255
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Figure 4. Output sweep of Mirage D24 amplifier being driven by the FSTV-430A. Vestigial
sideband response is not as good as in Figure 3 but it is still entirely respectable.

Power output on our test unit was a bit be-
low the 1 watt rating but there was still plenty
to work the local gang with good antennas. We
had to reduce the power even further to pre-
vent driving an external Mirage D24 amplifier
into nonlinearity.

The instruction manual is well written and
complete. it provides a block diagram as well
as a full schematic with a parts placement
diagram. There is no alignment information,
but most ATVers lack the test equipment to
properly adjust the extensive filtering ina VSB
transmitter anyway.

Customer service is excellent. Mike Lamb
and Al Chandler at AEA really believe in their
creation and are very helpful answering ques-
tions and listening to users’ comments.

As a matter of illustration, we reported a
problem with sync distortion early in this re-
view. After several conversations, Al Chandler
concluded that there was indeed a small de-
sign flaw in the new 430A model. This problem
was fixed by the addition of a 47 ohm resistor
in parallel to R40 in the modulator circuit. The
sync distortion was cured and all further pro-
duction units will include this change.

We would rather see a modulator circuit
where the video is clamped to blanking, the
sync regenerated and re-inseried through a
sync level pot. This would provide constant
sync level with various video sources as well
as the ability to fade to black with the front
panel video gain pot without lossing sync-
lock.

There have been some negative comments
concerning the unit's relatively high price tag.
After looking at the quality and cost of the
parts used, as well as the obvious amount of
research and design time, it is easy o con-
clude that the profit margin on this rig is proba-
bly a lot less than the competition’s offerings.
It is simply not cheap to produce a quality,
vestigial sideband TV transmitter.

If you want an ATV signal second to none
and as close as possible to “real” TV, you
could not go wrong with the AEA FSTV-430A.
While not perfect, as far as we are concerned
it is the new standard of ATV performance.
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Using the FSTV-430A with External Power
Amplifiers

The one watt power output from the FSTV-
430A (as well as the other low power rigs on
the market) is plenty to work the local gang on
simplex or any nearby ATV repeaters. Most
hams, though, will sooner or later want to hook
up an external power amp to get some extra
range. As with any amplitude-modulated
mode, linearity is critical, especially with vesti-
gial sideband ATV. You can't just hook up an
amp and adjust for maximum power on the
watimeter.

Most amplifiers available to amateurs are
not truly linear, particularly near their power
rating. To achieve any resemblance of lineari-
ty we must be prepared to de-rate that expen-
sive new ''50 watt" amplifier to around 20
watls or so average power, as seen on a
wattmeter. Of course, video being the com-
plex waveform that it is, peak power is consid-
erably higher. This is even more important
when we are trying to run vestigial sideband.
Nonlinearity produces distortion that can “re-

generate” that lower sideband we have been
so careful to attenuate. As a matter of fact, the
competition's argument against VSB on ama-
teur television i1s that even though you can
generate it, you can’t amplify it with amateur
grade equipment. We agree with that argu-
ment to some degree, but believe that the
merits of VSB still make it a very worthwhile
goal.

Figure 3 shows the results of running the
FSTV-430A through a Mirage D24 50 watt am-
plifier modified for ATV by P.C. Electronics.
The drive from the transceiver has been re-
duced approximately 3 dB to keep from over-
driving the amp.

Average power output as read on a Bird
meter is 18 walts, with just-noticeable sync
compression. Comparing this sweep with that
shown in Figure 2 we see that the nonlinearity
has caused the lower sideband aural subcarri-
er to go from being 36 dB down from its upper
sideband counterpart to being only 14 dB
down (—52dBc to —30 dBc). However, lower
sideband video response is still approximately
16 dB below the upper sideband response.
This is not too shabby, as the FCC defines
vestigial sideband for broadcast television as
being only 20 dB down.

Figure 4 shows the sweep obtained by us-
ing @ home-brew 30 watt amplifier with a Mit-
subishi 57745 "'brick’’ sold by R.F. Parts, Inc.
The drive from the FSTV-430A had to be re-
duced approximately 6 dB, as the amplifier
has very low inputl power requirements. The
lower sound subcarrier is down from the upper
by 15 dB and the lower video response is
down 15 dB (-31 dBc) or better. Average
power output was 20 watts with NO SYNC
COMPRESSION. Not bad for an $89 amplifier
chip!

AEA has a 50 watt tower-mounted amplifier
in the works that should be available by the
time you read this. It is designed from the
ground up for extremely conservative and lin-
ear operation to better preserve the vestigial
response characteristics of the FSTV-430A.
Included will be an integral GaAsFET preamp
as well as a “'through-the-coax' power feed
system. It should prove very interesting. E&
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Figure 5. Output sweep of home-brew amplifier using a Mitsubishi 57745. Not bad for an $89 chip!
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Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS, as well

as Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transcelver to access tone operated systems, or In

your service van to check out your customers’ re-
peaters; also, as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery, and is available
for one day delivery, backed by our one year warranty.

« All tones in Group A and Group B are included.

« OQutput level flat to within 1.5db over entire range selected.

 Separate level adjust pots and output connections for each
tone Group.

* Immune to RF

* Powered by 6-30vdc, unregulated at 8 ma.

« Low impedance, low distortion, adjustable sinewave
output, 5v peak-to-peak

* Instant start-up.

= Off position for no tone output.

» Reverse polarity protection built-in.

91.5 7272
94.8 ZA
97.4 ZB
100.0 1Z
103.5 1A
107.2 1B
110.9 2Z
114.8 2A

118.8 2B
123.0 3Z
127.3 3A
131.8 3B
136.5 42
141.3 4A
146.2 4B
151.4 52

156.7 5A
162.2 5B
167.9 64
173.8 6A
179.9 6B
186.2 7Z
192.8 7A
203.5 M|

 Frequency accuracy, £ .1 Hz maximum - 40°C to + 85°C
* Frequencies to 250 Hz available on special order
» Continuous tone

Group B

TEST-TONES: | TOUCH-TONES: BURST TONES:

600 697 1209 1850 2150

1 000 770 1336 1900 2200

1500 852 1477 1950 2250

2175 941 1633 2000, 2300

2805 2100 2350
* Frequency accuracy, = 1 Hz maximum - 40°C to + 85°C
« Tone length approximately 300 ms. May be lengthened,

shortened or eliminated by changing value of resistor

Model TE-64 $79.95

E'; COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800) 854-0547/ California: (714) 998-3021
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High Altitude Ballooning

New Heights for ATV!

ugust 15, 1987. . .The first attempt to

send ATV to new heights via a weather
balloon! Winds gusting to over 20 knots
cause the fragile package to crash repeatedly
into the ground (Photo A). The third attempt
just barely clears the nearby cornfield, and
the rather beat-up payload rises upwards at
nearly 1000 feet/minute to achieve record
altitudes. Since that flight, 13 flights have
occurred in various locations all over the US.

Why send up a balloon? Let’s take a look at
the big advantages of increasing your antenna
height. Those of you active on the VHF and
UHF bands know that getting your antenna
up as high as possible makes all the differ-
ence. Just getting your antenna above the
treetops can really improve your signal
tremendously. Although low-noise preamps,
high power amplifiers, large antenna arrays
and band enhancements can extend your
range substantially, the average VHF or
UHF station can expect line-of-sight cover-
age. This 1s particularly true of a wide band-
width ATV signal. Depending on terrain, the
average ATV station’s range with a 50-foot
tower 1s between 30-50 miles for a watchable
picture.

What effect will increasing vour antenna
height have on coverage” Line-of-sight range
can be determined with the formula: Radio
line-of-sight = 1.41 x+/H where H = height
in feet; and optical line-of-sight = 1,22 xvH.
Figure | shows the dramatic increase in range
that results from increased antenna height.

Just by taking your rig up in a small air-
plane you can expect 122 mile or more con-
tacts at 10,000 feet. A weather balloon will
allow you to increase your antenna height to
over 100,000 feet! Using a | watt ATV trans-
mitter to an omni-directional antenna, you
can send a watchable picture up to 400 miles
away. Experimental results indicate that 2
meter reception seems to follow the radio
line-of-sight formula, while ATV reception
follows the optical line-of-sight formula (Fig-
ure 2).

Although the payload on the first flight
stopped transmitting at 60,000 feet due to
battery failure, stations 300 miles away were

Line of Sight Range
Optical = 122x+vH
Radio = 1 41x+vH

Antenna Height * 2 Meter Range ATV Range
S0 g9 miles B miles
10.000° 141 miles 122 miles
50,000 315 miles 273 miles
100,000 445 miles 388 miles
*Height in leat

Figure 1. Line-of-sight range vs. altitude.
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by Bill Brown WB8SELK

Photo A. First flight of the ATV package.

Photo B. Inflating the balloon.

able to watch the ATV signal, and the 50
milliwatt, 2 meter signal was heard out to a
distance of 400 miles. Subsequent flights
have operated for the complete duration and
confirmed the theoretical range limits. The
highest altitude achieved so far was over
133,000 feet from a balloon launched from
the Neill Armstrong Air & Space Museum
(Wapakoneta, Ohio) last summer. Signals
from that flight were received over a 1(0)-state
area from Pennsylvania to lowa.

Launch Your Own Balloon

A balloon flight 1s a great way to demon-
strate the capabilities of amateur radio to a
wide audience. Just inflate a 5-foot weather
balloon in a park or public area and watch
how quickly the crowd forms (Photo B)!
LLaunch preparations and flight coverage can
spark the interest of your whole radio club.
Payload design and assembly, HF net launch
coverage, receive station design and, of

Number 9 on your Feedback card

course, tracking down the payload, offer
something for everyone.

Radiosonde Flights

Not wishing to reinvent the wheel, [ decid-
ed to see how the weather bureau obtained
their upper air winds aloft forecasts. It turns
out that 5-foot weather balloons are launched
twice daily at 0000 and 1200 UTC from over
73 sites across the US (Figure 3). After visit-
ing two sites (Vandalia, Ohio, and San
Diego, California) I learned firsthand the
tricks of the balloon-launching trade. The
upper air sounding balloons carry a payload
known as a radiosonde (or rawinsonde—Ra-
dio Wind Sonde). A 5-foot balloon filled with
helium (or hydrogen at some launch sites)
carries the |.5-pound radiosonde up to
around 100,000 feet or so.

The radiosonde transmits a wideband
telemetry signal on or about 1680 MHz which
is received by an 8-foot tracking dish. The
dish can measure azimuth and elevation to an
accuracy of 0.01 degree. A tone sequence is
sent out from the sonde indicating pressure
(altitude), temperature and humidity. The al-
titude telemetry and tracking antenna posi-
tion are used to calculate the wind speed at
various flight levels. This data is sent to the
National Weather Service for use in weather
and winds aloft forecasting.

If you own an ICOM R-7000 or other rig
which can tune to 1680 MHz ( + a few MHz)
in wideband FM mode, you can listen in on
the sondes. Using a 2-foot dish I've been able
to pinpoint the location of several flights from
Vandenberg AFB in Califormia and actually
se¢ the balloon burst at 100,000 feet.
Through a pair of binoculars it was quite an
impressive explosion!

Reiner Junge DC30Q/WS5 and Mike Ol-
brisch KD9KC have even been chasing down
the sondes launched from the El Paso, Texas,

Range at 115,000 feet.

Figure 2. Line-of-sight coverage map for
115,000 feet.



site. They use an [COM R-7000 and a home-
brew, |l-element beam to track down the
radiosonde as 1t parachutes back to earth.
They've recovered over 40 of them over the
past few years and they eventually want to
actually catch one before it hits the ground.

Photo D. Jeff Brown KASWLV readies the
camera pavload for liftoff.

~NSIYDs K 11
125488 FT =32 72

2

NBSIYD/7MBOELK 141:8©
19788 FT -5 24 13.c
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Photo E. Views from the live camera video downlink.

On their last chase the sonde landed just 50
feet in front of their jeep!

The Payload

FAA regulations set a payload limit of 4
pounds on a free-flight balloon. Although 6
pounds can be used if certain density require-
ments are met, it's best not to get caught up in
any paperwork or permit requests. Always
alert the FAA whenever you plan a flight.
Give them a week or two to issue a NOTAM
(Notice to Airmen). You should contact them
the might before the flight, six hours before
liftoff, and get clearance for takeoff 30 min-
utes before final countdown. Above 60,000
feet is uncontrolled airspace, but they like to
know when the payload 1s descending back
down below this altitude. If you have a chase
plane, they can handle this communication
readily with the nearest control center.

It’s quite a challenge to design a self-con-
tained payload complete with battery pack
that weighs under 4 pounds (Figure 4). Fortu-
nately, the lithium cell has made extremely
powerful and lightweight battery packs a re-
ality. SAFT makes a D-Cell (the LX3457)
that i1s a real powerhouse of energy. Five of

these cells provides you with a 13.8 volt pack
with a 7 Ah capacity weighing under 1 pound!
You can also use 10 C-cells (SAFT LX2649)
as long as you install blocking diodes in each
chain. If your current drain is under 1 amp,
you can power your package for upwards of 7
hours with this pack. WARNING: Be very
careful when assembling lithium cell packs.
Due to the high current capabilities, a lithium
cell may explode if shorted out. The newer
cells have a safety vent, but it pays to have a
healthy respect when handling them. If
you're wary of assembling your own battery
pack, AVEX Portable Battery can put togeth-
er a complete pack with a safety fuse for a
reasonable fee.

Try to keep everything as light as possible.
I use a small piece of double-sided circuit
board and mount components on both sides.
If shielding is required, use lightweight
copper foil or double-sided PC board stock.
Antennas can be made out of lightweight alu-
minum or brass rod with as few connectors as
possible. I mount everything in a 1.5 inch
thick styrofoam shell and seal it up with duct
tape. Not only is the styrofoam lightweight, it
also protects the electronics from the bone-
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Photo F. Launch crew in pcmrmn.
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Photo G. One of the chase vehi-
cles ready to track down the pack-

age. Photo by Phil KAYWGN, field!

chilling cold temperatures at the higher alti-
tudes. While it may be 100 degrees at ground
level, temperatures plummet to 60 below al
50,000 feet. Once through the coldest part of
the atmosphere (between 35.000-70,000
feet), it warms up to a *"toasty’ " —23 degrees
at 110,000 feet.

What to fly? Payloads have consisted of a
10-mulliwatt 2-meter CW transmitter, packet
digipeater (the world's highest and BUSIEST
digi), digiized voice messages on 2 meters,
linecar transponders and many different ATV
configurations. The most recent live TV cam-
era flights used a flight computer to superim-
pose altitude, temperature and battery
voltage directly over the camera’s view of the
Earth below (Photos C and D). [Ed Note: See
the article on rocket ATV in this issue]. Bob
NSIY D even built a servo-mounted mirror to
look at the Earth as well as at the horizon. At
100,000 feet, the view was very similar to
what you'd expect from the shuttle (Photo E).
The blackness of space and the curvature of
the Earth could clearly be seen.

Giving Your Payload a Ride

The typical balloon flight sys-
tem 1s shown in Figure 5. Most of
the balloons flown so far have
been manufactured by Kaysam
Corp. of Paterson, New Jersey.
Although 1 haven't tried them
yet, high quality balloons made
by Toetex are also available from

Photo I. Debbie Fligor KA9J }’
ready 1o launch the Microbal-
loon.

Photo H. A jubilant chase team
recovers the prize from the corn-

both VIZ Corp. and
Vaisala, Inc. (see the
sidebar for a list of
sources). These bal-
loons are specifical-
ly designed for high alutude flights, and their
burst altitudes can be accurately predicted.
As the balloon rises in altitude, the atmospher-
ic pressure decreases. At 100,000 feet the
pressure is only 1% that of sea level. Even
though the necoprene weather balloon may
start out with a 5-foot diameter on the ground,
it expands as it encounters lower atmospheric
pressures. At 100,000 feet your balloon will
be nearly 27 feet in diameter as it approaches
a near vaccuum at the edge of space. At this
point it bursts like a giant party balloon, allow-
ing your payload to parachute back to Earth.

The three balloons used successfully in past
flights are the Kaysam models 90G, 105G
and 50P. The 90G will lift a 4-pound payload
to around 90,000 feet, while the 105G can
attain heights approaching 120,000 feet. For
small payloads under 2 pounds, the SOP can
take your payload up to about 60,000 feet at a
fraction of the cost of the bigger balloons (and
a substantial savings in helium!).

miles away. And, of course, you'll find plenty

70,000 Feet Over Findlay, Ohio Aug. 15, 1987

Photo K. Commemorative QSL for first balloon flight.

Inflating the Balloon

It takes about 120 cubic feet of helium to fill
a 5-foot weather balloon (Kaysam 90G) to lift
6 pounds. 1 typically fill the balloon to have
50% more lift than payload (6 pounds lift for
a 4-pound payload) to achieve a good takeoff
and rise rate (about 1000 feet/minute). Al-
though you can take off with as little as 2
ounces of positive lift, you run the risk of
crashing the payload on takeoff and prolong-
ing the flight. A quicker flight generally lands
a little closer to home and avoids your having
to chase it hundreds of miles across the coun-
try. It's a good idea to buy a tank of helium
with twice the amount that you need, just in
case of disaster. Always keep a spare balloon
around for the same reason. You can use the
excess helium to fill up party balloons with
notes attached for the kids. Some of these
party balloons have been found over 400

Photo J. Massive 500-foot balloon prepares for liftoff from Balloon Facility. Photo courtesy of National
Scientific Balloon Facility, Palestine, Texas.
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MICROWAVE ANTENNAS 1500 + WATT TRANSMATCHKIT OTHERKITS VISAMasterCard

_ G3RUH, PSK Packet Modem.............$111.00
o G3RUH, OSCAR 13 Telemetry Demod......$144,95
| QRP 20, 5w, 20 meter Transceiver (HR 1/89).$124.95
QRP 15, 5w, 15 meter Transceiver......... $129.95
W1FB 160/80 Pre Amp (QST 8/88)........... $22.95
KOCW Memory Contest Keyer. . .......... $109.00
Yaesu FRG-9600, .1 to 60 MHz Converter. .. .$84.95
Loop Yagis, Power Dividers, Stacking Frames, Complete 20m CW, 15w Transceiver (H.R. 6/87). . 51599‘5
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456 SOW 7SM SSBSCVR................ .- .-3179.95
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re- 3 Band QRP 12, 15, 177M (QST 10/89). ........$99.00
peaters, WEFAX, Commercial point to point. Available in BASICKITTMATCH............ $169.95 Micro 20 Hi-Performance RCVR............ $59.45
FE R BASIC KITSPC oo iivvn $189.95 RX NOISEBHAGE. ... .\ osvesessonrninss $39.00

WULYK el bopYagiKi  902MH 185481 $89.00 INDIVIDUAL ITEMS— ettt

2345LYK 4Sel loopYagiKit  1296MHz 21dBi  $89.00 rotary inductor 28uh Jhn e xS0 00, FROLNY ISR
2445.YK 45¢l loopYagiKt  1269MHz 21dBi  $89.00 6:1 ball drives(Jackson Bros)) .....$15.00 Complete Ameritron/Ten-Tec Line.......... CALL
1844LY  &4el loop Yagi(assem) 1691 MMz 21081  $99.00 0-100 turns counter (B&W). . 86575 BAWPT-2600A AMpP........cvnnvurinns £1,695.00
255LYK 5581 SuperiooperKit 1296MHz 2208i  $99.00 turns counter, economy (Groth). .. .$2250 B&W VS 1500A Tuner...................5415.00
\M5LYK 45¢l loopYagiKit  2304MHz 21dBi  $75.00 S ;ﬂ;é’;‘"’" sect............ 37900 we now stock Rohn towers, dials, terminals, chassis, ceramic
945LYK  45el loop Yagi Kit 3456 MHz 21dBi  £75.00 eSS e U ST SR - standoffs, hardware, toroids, amp components, B&AW coil
Other models available. Call or write for catalog, OPTIONS— s Shipping Extra
En1ct::5!uregptcturad in Eept BE GC.'] gggg RADIOKIT « P.O. Box 973-C Catalog $1.00
alun Kit : - dee. Pelham, NH 03076 = (603) 635-2235
DOWN EAST MICROWAVE CIRCLE 48 ON READER SERVICE CARD

Bill Oison, W3HQT

= o e P S ey ADVERTISING SELLS!

T Pamela Dass will be happy to discuss your ad strategy with you.
Call 800-225-5083
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SPECIALISTS

IN FAST TURN
P.C. BOARDS

.~ PROTO TYPE P.C. BOARDS

into the Sun
AS LOW AS $25.00 with the
SINGLE & DOUBLE SIDED

® ten meter

e PLATE THROUGH HOLES HAM 10" ham antenna
e TEFLON AVAILABLE
[ ]

Tune

The sunspot cycle is peaking and 10

P.C. DESIGN SERVICES meter propagation is at its height allowing

FOR MORE INFORMAITION you WORLD WIDE communication from
your vehicle. To capture this phenomenon,

, Midland American Antenna, manufacturer of the

loqies world famous K40 Antenna presents
fecnnolog the HAM 10.
Guaranteed to outperform
34374 EAST FRONTAGE ROAD s wmpeﬁm': 4

BOZEMAN, MT 59715 (406) 586-1190 YOUR MONEY BACK!

CIRCLE 252 ON READER SERVICE CARD

HUGE caratoc

» Big 88 page 82 x 11" Format

Exclusive Features:
* Handles maximum power AR

® Communications Receivers
® Portable Receivers

® Scanners

® Amateur HF Transceivers

® VHF-UHF Transceivers

® HTs and Mobiles

® Amateur and SWL Antennas
® Accessories and PFarts

® RTTY and FAX Equipment
® Books and Manuals

limits from novice to extra ROOF-MOUNT

* Computer designed for
optimum performance

* Stainless steel whip and base

* Comes assembled and tuned
with an adjustable trunk lip

mount
* ALSO AVAILABLE:

Our heavy duty Magnamount

K40 Electronics In Ilinois call
1-800-323-6768 1-800-942-8175

CIRCLE 92 ON READER SERVICE CARD
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PRAYLOAD CIRCUIT BOARD
(All modules mounted on double-sided pc boerd)

1 ATY s#mitter
o — P.C. ELectronics
ATU KPRA-5
oulput 43925 Mhz
o
Turnstile
Antenna
C.lW. ldentifier
GLEB
Clwion-1

s
double-sided
pc boarg

UIDED ldentifier
Elktronics UDG-1

o . _ Mounted undernaath
Lithium Cell Pack St

TOTAL CURRENT DRAIN = 480 ma. @ 12 voils

2 meter
Output
50 Millhwatt /- Th
2 meter FM Hmit N /4 wave
144 340 Mhz Uertical

Figure 4. Payload block diagram (first flight).

of folks willing to use up your excess helium
to imitate Mickey Mouse.

For the larger balloons, it's a good idea to
find an enclosed barn or hangar for inflation.
Any wind quickly turns the inflation process
into a very harrowing experience. Make sure
the building’s door is large enough to remove
the balloon. It only takes one sharp object to
cause a very expensive POP!

The uninflated balloon can be laid out on a

A S FT. BALLOON

___ PARACHUTE

___ ALUMINUM FoiL

TRANSMITTER
___~  PACKAGE

Typical Balloon Package.

Figure 5. Balloon flight system.

smooth table or surface. | use a large i5ie 7
bedsheet to cover the table surface. Joe | ° Hellum Tank Clamp [_“ i Rt
Requlator " pe

WBEMSI designed a special filling ap-
paratus to make inflation easy. See
Figure 6 for construction details, The
end of the filler hose is constructed out

ﬁ .ll"'IIII
-\\'..‘
r"f

Approx 4 feel

L s

of 1.25" 1.D. PVC pipe (this gives you
a 1.5" O.D. filling nozzle) which al-
lows the balloon nozzle to fit snugly over the
filling tube. The balloon is held in place with

U.S. Balloon Launches Since 1987

WBBELK 8/15/87—Findlay, Ohio. P.C. Electronics 1 watt ATV transmitter with Elktronics video ID. 50 mW,
2m FM with GLB CW ID. Maximum altitude of 60,000 feet. Found six weeks later in soybean field 26 miles
away.

W9PRD 6/4/88—Greensburg, Indiana. Wyman Research 1.5 watt ATV transmitter and 400 mW Johnson
2m FM. 119,000 feet maximum altitude, Found in tree 86 miles southwest of launch site.

WOPRD 10/8/88—Greensburg, Indiana. Wyman Research 1.5 watt ATV transmitter and 400 mW Johnson
2m FM. 110,000 feet. Found in front yard of house near Rabbit Hatch, Kentucky, after travelling 55 miles.
KABTEF/WBBELK 10/23/88—Findiay, Ohio. Pac-Comm micro TNC and ICOM 2A HT. Packet digipeater.
Packet connections made over an B-state area, 85,000 feet altitude. Package lost on island in middie of
Lake Erie,

WBBELK 1/21/89—Hesperia, California. First flight of a live camera to 100,000 feet using ATV. 1 watt PC
ATV transmitter. Sony HVM-302 B/W camera. 100 mW VHF Engineering, 2m FM. Seen in Phoenix,
Arizona, over 350 miles away. Found by Tom WEORG in his helicopter on the desert floor 22 miles
northwest of launch.

N4HBO/WAA4ADG 4/15/88—Knoxville, Tennessee. 10 milliwatt 2m CW transmitter launched with 60 party
balloons from children’s musuem. Beacon heard for 22 hours as far away as 150 miles.

KV5G/WBSUXF 4/29/89—Pearland, Texas. 10 watt ATV system with live camera. Maximum altitude of
12,000 feet. Seen over 150 miles away in Austin, Texas. Farmer shot package thinking it was bomb. One of
the bullets broke the camera’s vidicon tube.

NBIYD/WBBELK—7/23/89 Neil Armstrong Air & Space Museum, Wapakoneta, Ohio. Live TV Camera
(Sony HVM-302) with on-screen telemetry from flight computer commemorating first moonwalk. 1 watt
Kreepie-Peepie ATV transmitter (P.C. Electronics) and 50 mW, 2m FM with CW ID. Maximum altitude of
133,000 feel. 400-mile range on ATV and 2m.

WA4ADG/NAHBO—8/5/88 Oak Ridge, Tennessee. Special digitized voice message commemorating
man’s first moonwalk. Voice on 2 meter FM along with ASCII telemetry, CW telemetry from onboard flight
computer on 10 meters. ELT test transmitter for Civil Air Patrol exercise, 90,000 feet altitude. Found in tree
in suburb of Knoxville by the CAP, taking several hours 1o remove.
KASSZX/KASSZY/WBBELK/N8IYD—10/7/88 Champaign, lllinois. Third flight of the live camera payload.
Servo-operated mirror added to provide views of the horizon as well as the ground. Spectacular views of the
curve of the earth and blackness of space above 100,000 feet. Maximum altitude of 125,000. Found in
soybean field in Indiana after travelling 113 miles.

KASJYI/KAISZX/KASSZY/WBBELK (Photo 1)—10/28/88 Champaign, lllinois. Micro-balloon flight using
leftover helium from 10/7 flight. 10 milliwatt CW transmitter (See *‘Two Meter Tracking Transmitter,”" 73,
July, 1990) on 2 meters with temperature telemelry. Launched with small 3-foot sounding balloon to 60,000
feet. Found in field 86 miles away, near Remington, Indiana, by Eb WD9I.

KDOFW—2/10/90 Lawrence, Kansas. 3 watt ATV transmitter with VDG-1 video display. 50 mW, 2-meter
transmitter with digitized voice message. Maximum altitude of 94,000 feet. A nearly snow-free color picture
received over 390 miles away lo the Colorado border. Found in tree 56 miles east of launch site near
Peculiar, Missouri. Sawed down part of tree and shot at string with shotgun to bring it down.
WA4ADG—5/19/90 Knoxville, Tennessee. 10 meter in—2 meter out linear transponder. Altitude of 90,000
feet. Operating much like an OSCAR satellite, stations as far away as Ohio were able to work through the
transponder. Lost in very rugged and mountainous lerrain near the Appalachian Trail, 77 miles east of
launch site.

of Mose :ﬁ‘:;‘:gmg Eyebolt to
attech scale
Figure 6. Helium filling apparatus.
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Figure 7. Predicted vs. actual flight path.

a spring clamp or a hose clamp. The filler
nozzle goes through a reducing adaptor to a
regular automotive hose which connects to
your helium tank regulator. If you have a
party balloon regulator, remove its small rub-
ber nozzle and replace it with your filling
hose. ALWAYS USE A REGULATOR un-
less you want a jet-assisted balloon launch!!

An eyebolt can be mounted in the part of
the filler nozzle away from the balloon (be
sure to epoxy around the eyebolt to prevent
leaks). This allows you to hook in a digital
fishing scale or known weight. Taking into
consideration the weight of your filling ap-
paratus, you can easily measure the balloon
lift until you reach the desired value.

After inflation, tie the balloon nozzle
closed just above the filling tube. Use at least
three good knots, then loosen the hose clamp
and carefully slide the balloon off of the fill-
ing tube. [ usually wrap the end of the balloon
nozzle with a little furnace tape just to be
sure. Run about 15-20 feet of line down to the
top of your parachute and tie securely. The
parachute should be at least 3 feet in diameter
(4 or more feet is best) and should have a
plastic ring below the chute to keep the
shroud lines from tangling. Attach another
line to the bottom of the shroud lines and run
about thirty or more feet down to the payload.
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AVEX Portable Battery

Attn: Mike Batley

P.O. Box 1026

Bensalem PA 19020

Phone: (800) 345-1295
—SAFT lithium battery packs

Kaysam Corp. of America
27 Kentucky Avenue
Paterson NJ 07503
Phone: (201) 790-3366
—Meteorological balloons

Balloon and Battery Sources

VIZ Manufacturing Co.

335 E. Price St.

Philadelphia PA 19144

Phone: (215) 844-2626

—Parachutes, radiosondes and Totex balloons

Vaisala, Inc.

Atin: Ken Goss

100 Commerce Way

Woburn MA 01801

Phone: (617) 933-4500
—Radiosondes and Totex balloons

A 6-foot strip of aluminum foil is taped to the
line just below the parachute to aid in tracking
by FAA radar. A suintable parachute is avail-
able from VIZ Corp.

Launch!

Apply power to your payload (I almost
forgot this step on two separate launches!).
Just as you remove the balloon from its shel-
ter, Mother Nature will probably decide to
give you a hard time. It's typical to have a
dead calm condition for hours before the
flight, then be hit with 20-knot wind gusts at
launch. Just hang onto the balloon for dear
life and try to keep it from hitting the ground.
Have your ground crew hold the payload
DIRECTLY downwind and let go of the bal-
loon (Photo F). Release the payload when the
balloon is overhead and hope you see it again!

HF Net

Now the fun begins. During the past flights
we've used either 7.155 or 7.232 MHz for
our launch information net. Even if you don’t
receive any signals from the balloon package,
it’s great fun just to listen in to one of these
nets. The excitement builds as the words
“*The balloon is UP!"" tomes over the loud-
speaker. It's quite a thrill to listen to the
reception reports coming in from increasing-
ly further distances as the balloon gains alti-
tude. Some of our net controls definitely have
my vote for NASA mission controller!

Tracking it Down

Keeping track of a fast moving balloon
package has to be the **Ultimate Foxhunt.'" If
you ever expect to see your payload again, try
to organize a chase team with DF gear (Pho-
tos G and H). If there is a local foxhunting or
T-hunting group, you should have no trouble
getting volunteers for the chase crew. It's
relatively easy to track the balloon when it’s
in the air. The tricky part comes when it
finally lands. It could land anywhere—in a
tree, a ravine, or draped across someone's
front yard. Pick a 2 meter coordination fre-
quency and have the chase vehicles provide
periodic antenna headings to help track the
balloon’s position. This will narrow down the
search area once the package lands.

A chase plane (or helicopter) is invaluable
in pinpointing the final touchdown point.
Even if no DF gear is on board the plane, the
payload’s position can be narrowed down
close enough to enable the ground team to
start hearing the beacons.

The Indianapolis Foxhunters are quite ex-
perienced at bringing back payloads alive.
They have four successful recoveries to their
credit. Hacking their way through dense
woods, mosquito-ridden cornfields, and the
hills of Kentucky, usually nets them their
quarry. Paul WODUU and Larry WB9YAIJ
are such avid balloon hunters they they will
usually track any balloon launched within
500 miles of Indianapolis.

Another experienced group is the Southern
Califormia T-hunters. In my first live TV
camera flight from the Mojave desert, they
assembled a massive effort to keep track of
the balloon’s path. Aiding in the hunt were
members of the Amateur Television Network
(ATN). The ATV group supplied not only a
chase plane, but a chase helicopter! The T-
hunters were so accurate in their headings
that the chase plane was able to see their wing
in the downlinked video and catch a glimpse
of the package whizzing past them. It only
took a few minutes for Tom W60RG to fly
his helicopter right to the impact spot in the
Mojave Desert.

It's always great to get your package back
after a flight to the edge of space. It's also
good for a few weeks of incredible stories on
the local repeater!

Predicting the Landing Site

I've developed a BASIC tracking program
for the IBM or compatible PCs that will pre-
dict where your package will land with a fair
degree of accuracy (Figure 7). For best re-
sults you need to find a way to obtain the latest
radiosonde wind soundings from a nearby
site. This 1s not an easy task; however, your
local weather bureau may be able to tap into
this information. Using data from nearby ra-
diosonde flights, I've been able to predict the
landing point of our payloads within a couple
of miles in several instances. The Wapakone-
ta flight prediction missed by only 0.9 of a
mile.

Reasonable results can be obtained through
use of the aviation winds aloft forecast. This
data is only good up to 53,000 feet in selected
areas, but it should provide you with informa-
tion on the general area where your package
will land. If you are a pilot, you can obtain
this information via the DUATS direct dial-
up modem service or from any Flight Service
Station. Those of you on CompuServe can
access this information as well; type GO
AWX-1 to go to the aviation weather section.
Select option 4 to obtain winds aloft for your



area. This wind data is compressed by the
weather service and needs to be decoded. The
[irst part of the data is wind direction (add a
zero to the first two digits). This is followed
by two digits representing wind speed. The
last two digits indicate outside temperature.
Example: 312349 translates to a wind direc-
tion of 310 degrees. wind speed of 23 knots
and a temperature of —49 degrees C.

I will provide this tracking program on the
73 Magazine phone line BBS. or vou can send
me a blank disk and return postage. The pro-
gram name is BALLTRAK. Also look for the
program called BALLIFT. BALLIFT calcu-
lates the lift capabilities of various Kaysam
and Totex balloons along with predicted max-
imum altitudes.

Since many of the balloon manufacturers
have a minimum order, [ can provide small
quantities of balloons and parachutes. Also |
can provide a videotape suitable for club pre-
sentations, which summarizes most of the
balloon flights, for $15 + $3 postage.

“My eventual goal is
to send a balloon around
the world!"”’

The Future

Plans are afoot for a crossband audio re-
peater, an ATV repeater, more live TV cam-
era flights. and a dual-balloon packet linking
experiment. These experiments will allow
stations up to 800 miles apart to communicate
via the balloon. Also, experiments will be
flown attempting to control the return of the
payload. either through a pressure release
valve or a radio-controlled glider.

Sometime in 1991, an opportunity may
present itself to fly a payload with a NASA
rescarch balloon from the National Balloon
Scientific Facility in Palestine. Texas. The
Balloon Facility sends up giant 500-foot di-
ameter balloons carrying massive payloads of
3000 pounds or more (Photo J). Many of their
balloons are made by Winzen Research in
Sulphur Springs, Texas. They take nearly
160,000 cubic feet of helium to inflate. They
can almost track the balloon’s progress by the
many UFO reports that come streaming in
during the flight. My tiny payload will be
hardly noticeable compared to these weights.
These flights typically reach upwards of
140,000 feet and may stay at this altitude for
some time. I'll fly a color camera on this
flight since their retrieval success rate 1s al-
most guaranteed!

Also, I'll be attempting a few cross-coun-
try flights using a plastic zero-pressure bal-
loon. A zero-pressure balloon vents excess
helium at float altitude and does not burst.
However, ballast needs to be released at night
to stay aloft. My eventual goal is to send a
balloon around the world!

Next month we'll examine some telemetry
and payload electronics in detail.

You mav comact Bill Brown WBSELK ar 73
Magazine, Forest Road, Hancock, NH 03449.

OF THE BODY

THAT MUSCULAR

DYSTROPHY
AFFECTS.

It's hard to smile when you lose
the ability to walk. To play. To draw
pictures. To climb a tree.

But that’s what happens when
a child has muscular dystrophy.

“Muscular dystrophy” is the
name for a group of diseases that
weaken and destroy the muscles.
The disorders are progressive, so
things get worse over time. The
muscle loss can’t be stopped. And it
can't be reversed.

The Muscular Dystrophy
Associabion is striving to cure mus-
cular dyvstrophy. And on Christmas
Eve of 1987, MDA researchers
announced a landmark advance:
discovery of the cause of the most
terrible form of muscular dystrophy,
Dhichenne.

Now a giant step toward curing
these dread diseases has been taken.
And MDA researchers are forging
ahead, racing to save the children
stricken today.

MDA receives no government
grants or fees for services — its work
is funded entirely by private dona-
tions, You can help MDA fight mus-
cular dystrophy and dozens of other
muscle diseases by sending a tax-
deductible contribution today.

Don’t wait until a child’s smile
reminds you of all the children who
have stopped smiling. Please send
your donation today.

m 3

Muscular Dystrophy Association
Jerry Lewis, National Chairman

To make a donation or f’i'qi“"'f to MDA,
to recerve an armmal report or to obtain
mare imformatin, write to:
Muscular Dystrophy Assoctation,

810 Seventh Avenue, New York, NY 100189,
Or contact your local MDA office
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THE FIRST PART

1S

Photo Marty Uimans £

Need Batteries?

Callthe Experts
(Z4> E.H.Yost&Co.
= Mr. NICAD

7344 Tetiva Rd.

B Sauk City, WI 53583
(608) 643-3194

FAX (608) 643-4439

NEW

SUPER BATTERY PACKS
for
ICOM, KENWOOD, YAESU

Call today for prices! [wwe|

CIRCLE 114 ON READER SERVICE CARD

ProLONG THE LiFe OF YOuR EQUIPEMENT!

Cover Craflt anti-static covers protect your gear
from the damaging effects of dust and moisture.

A sample of what we stock:

Make Part#
ICOM—AT-150, PS-55 70035
ICOM—IC-TE1. T65. THI 70032
ICOM—IC-275. 475. 725, 730, T35 ] 70039
Henwood-—R-5000, T5-4 305, 4405 ora
Henwood=—-AT 250, P5-50, 430 70093
Kenwood—TL-922A T0106
Henwood—T15-9405 : TO06T
Yaesu—FT-TA7TGX 70204
Yaesu—FT-757GX TO200

Price %8.95 each
lo order add S&H. I cowver 32.75, 2 covers $3.25, 3 covers $3.50

AT residents add F'% saies tax. Enclose this a0 wiih vour order far
il 3% discount. Call o wrile: Len KBTHIX
R GAUTHIERS' COVERS PLUS

P.O. Box 495
Prescott, AZ 86302
602-776-9711

CIRCLE 46 ON READER SERVICE CARD

LINK COMM
RLC-6

NEW PRODUCT

FEATURES:

® 3 HUB OR CHAIN LINKS

® LINK CW/VOICE ID'ING #

® S-COM 5K/6K CONNECTION

® CONNECTS TO MOST ALL
REPEATER CONTROLLERS

® REQUIRES ONLY 3 LOGIC
LINES FOR CONTROL

MC ONLY $149.95 visa

LED DISPLAY BOARD 519.95

S5-COM CABLE $ 9.95
# CONTROLLER
LINK COMM

SPECIFIC
306 SO 20TH
BOZEMAN MT 59715 (406) 587-4085

CIRCLE 47 ON READER SERVICE CARD
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/3 Review

by Joe Moell KOOV

1250 MHz ATV
Downconverter
and Antenna

Tuning in ATV repeaters the fun and easy way.

Number 10 on your Feedback card

PC Electronics

2522 Paxson Lane
Arcadia CA 91006-8537
Tel. (818) 447-4565

Price Class: TVC-12G
Downconverter, $109
20624 Tonna Antenna, $70

Down East Microwave

Box 2310, RR 1

Troy ME 04987

Tel. (207) 948-3741
23LNA-WP Preamplifier, $100

mateur fast-scan television (FSTV) is

mushrooming. It seems like every ham
with a video camera wants to get on and show
off his cinematography skills. The availability
of space shuttle video via satellite, and the
recent ATV balloon flights by WBBELK, have
helped fuel the aerial television (ATV) excite-
ment.

Several years ago | dabbled in ATV, mostly
simplex on the 70cm band. That meant limited
range for those of us who don’t have the good
fortune to live on a hilitop. Still, it was fun
exchanging pictures with WABIGY and the
other locals. Since then, ATV groups nation-
wide have begun installing repeaters on vari-
ous hilltops and mountains, giving everyone
an opportunity to join the fun of longer range,
high quality ATV.

Crossband repeater systems make it possi-
ble to operate duplex so you can see your
pictures as others see them. Inputs are com-
mon ATV simplex frequencies such as
426.25, 434.0, and 439.25 MHz. Outputs are
on coordinated frequencies in the 902-928
and 1240-1300 MHz bands.

My interest was rekindled when some of the
local transmitter hunters began to shoot
videos of their T-hunt escapades for ‘‘show
and tell” on ATV repeaters in the Los Angeles
area. Most of these repeaters have outputs on
the 23cm band, so a new receiving setup was
in order.

Photo A. The Tonna 23cm yagi, side-mounted
with a home-brewed right angle adapter plate.
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ATV DOWNCONVERTER

Photo B. The TVC-12G is built into a cus-
tomized Ten-Tec box.

| like to build ham equipment, but | was intimi-
dated by the thought of taking on a microwave
project with limited test equipment. I'd rather
spend the time making T-hunt gear. But good
news! PC Electronics of Arcadia, California,
had everything | needed. The simplest setup
is the TVC-12G downconverter and the Tonna
20624 23-element yagi antenna. Two days af-
ter | phoned, the packages arrived.

ATV for the '90s

Tom O'Hara W6ORG of PC Electronics has
been ‘Mr. ATV" in Southern California for many
years. In that time, ATV rigs have progressed
from crude conversions of bulky tube-type
surplus gear (how many Motorola T44s have
been put on ATV?) to little boxes full of GaAs-
FETs and other state-of-the-art goodies. The
new downconverters make it easy to get into
microwave ATV and get good color reception.

There are several pitfalls to getting good
ATV pictures on the 23cm band. It's not like
pulling up the rabbit ears to watch Eye on
Podunk on Channel 7. There are two ATV
repeaters viewable on 23 cm in the Los Ange-
les area: Mt. Wilson on 1241.25 MHz and San-
tiago Peak on 1253.25 MHz. There are some
hills in the way so | can’t see Mt. Wilson. My
local repeater is on Santiago Peak at 5670
feet, but it runs only 25 watts of transmitter
power into a 10 dB gain antenna. Compared to
over 300 kilowatts ERP for TV Channel 7—
let’'s see—that's 30.8 dB difference. The path
loss attenuation increases with frequency, so
there is 17.1 dB more path loss at 1253.25
MHz than there is for Channel 7.

You would think that getting good video un-
der these circumstances would be impossi-
ble. Fortunately, we can make up much of that
loss by using a high antenna gain (16.3 dBd).
We also use a low-noise figure converter with
a GaAsFET transistor in the front end. If that's
still not good enough, you can add a GaAsFET
preamp right at the antenna to eliminate sys-
tem noise figure degradation by the coax
downlead.

The 20624 antenna kit, part of the FOFT line,
is a product of Tonna in France. The reflector
and 21 directors are #12 AWG stiff rod, held in
place 1-34 inches away from the %-inch, inch
square boom by plastic spacers. You have to
drive each element through its spacer and
carefully center it, then snap it onto the boom.
The fit is positive and tight, ensuring that all
elements are at optimum spacing and won't
loosen up.

Tonna has factory-connected the driven el-
ement to a short length of RG-213 coax, so all
you have to do is snap it in and attach the high
quality N fitting Tonna supplies. The tricky
connection of coax to driven element has al-
ready been made and sealed in place.

The 20624 FOFT Antenna

Be careful when buying or ordering your
FOFT antenna. Tonna makes two 23-element
yagis for 23cm. The 20623 is intended for
weak signal work above 1280 MHz, while the
20624 covers 1240-1280 MHz for ATV and
OSCAR. The PC Electronics catalog sheets
incorrectly list the 20623 antenna for ATV, but
the company is actually shipping the correct
20624 model. [Ed. Note: Present P.C. catalog
shows correct number.] If you order the anten-
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Photo C. The Down East Microwave preamp is
a big help in microwave fringe areas.



na from another dealer, be sure you specify
the 20624 for ATV.

The supporting mast must not pass through
the plane of the elements.

This means that the antenna should be atop
the mast for horizontal polarization. ATV re-
peater antennas are usually vertically polar-
ized, so drill an extra pair of holes in the sup-
port bracket for side mounting, or use a
homemade right angle adapter plate and
short piece of pipe to side mount it as | did (see
Photo A).

The 3 dB beamwidth of the 20624 is less
than 10 degrees. This makes aiming a bit
tricky. | suggest using a rotor with precision
control instead of a TV click-click type. For-
ward gain is within one dB of spec from 1205~
1271 MHz, but good transmitting SWR (1.25
or better) is limited to the 1250 to 1270 MHz
range.

At six feet, the boom length of the 20624 is

long enough for good gain, but short enough
for easy mounting. It could be used portable or
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