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While hiking, fishing, shopping, or
any remote activity..... you can transmit,/

receive with your handheld through
the 1C-2410 in your vehicle. All of
the power and features of the
IC-2410 are in your hand!
This revolutionary dual
band mobile is fully remotable®
[rom its mic or any handheld with
DTMF. Cross band repeat enables
you to receive a signal on one band
and re-transmit on another. This
allows your mono-band handheld
to operate on another band, while
extending your range.
Para-watch and dual band
receive allow you to hear two signals
simultaneously, on the same (or
different) band. The [C-2410 also has
full duplex, 36 memory channels and
14 auto-dialing memories.
For more information, call

1-800-999-9877. - Optional UT-55 is required.
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Special Limited Offer

With the purchase of an 1C-2410,
you will receive a

FREE UT-67 Tone Squelch Unit
CTCSS Encoder/Decoder

($61.00 value).  For a limited time only

ICOM 1C-2410

Dual Band Mobile

COM




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

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

PRIVATE PATCH V: Offers four user selectable operating modes:

1. Simplex VOX Enhanced Sampling 2. Simplex VOX

3. Semi-Duplex 4. Repeater Maker.

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

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

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

Speed-Dialer and more.

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

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

Call or write for brochures and dealer information.
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CONNECT SYSTEMS INC.
2064 Eastman Avenue #113
Ventura, California 93003

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

CIRCLE 12 ON READER SERVICE CARD




LerTers

Number 1 on your Feedback card

Nestor Noy N20GC, Union NJ | enjoy
your columns a lol and your “Never
Say Die” column is numero uno. Re-
cently I've become a codeless Tech,
and now |I'm working on CW, the out-
dated requiremenl, to upgrade. Just
because someone had to learn CW
"‘ages ago'' doesn't mean we have to
learn it today as a requirement. Tech-
nology has changed, for better or
worse. Perhaps CW could continue for
those who enjoy it.

As far as saying thal codeless Techs
will make a mess of the bands, that is
not true. The bands are a mess now.
There is talk on how the ham bands will
become like the CB band, but | doubt it.
Perhaps some of you should monitor
the CB frequencies and listen to the
professional way in which a lot of
CBers conduct themselves on the air.

Instead of bickering and blaming
people, let's start to use some man-
ners like the hams we are, and wel-
come newcomers to the bands. How
about using your knowledge and expe-
rience to help newcomers set up their
stations, and build or repair equip-
ment? But please do not take your
knowledge only to your grave.

Dave Gerrard VE3VID, Eganville,
Ontario Read your editorial “'Never
Say Die” a few months back about
falling asleep at will. On trying your
technique | repeatedly found that I'd
fall asleep in the middle of the whole
thing. Do | still owe you a subscription?
Hi, hi.

| get a kick out of the way you bash
the standard issue rhetoric still upheld
by the moldering old guard of CW—
and all the slogans and banners they
still wave in honor of ils preservation.

| am a relatively new licensee, but
not new to the hobby, having several
licensed family members. Two days
ago | upgraded to the 12 wpm level with
the assistance of the 12 wpm code tape
from your “‘bookshelf.” | practiced with
the 6+ wpm tape until | felt | could
easily master our 5 wpm exam, but
upon sitting for the exam, | found that
the text sounded too slow and thump-
ing.

The examiner then sent me the 12
wpm drill, just for fun, and that's when
suddenly the chickens came home to
roost. Five minutes of CW copying nev-
er were so smooth.

All | know is that the 6+ tape must
have easily been 12 wpm with charac-
ters sent at 15. Hmmmm. . . was this
some kind of well-planned deception,
or just an accident?

Who cares? | intend to pass on my
practice tapes to some other poor, un-
suspecting no-coder and see how he

likes getting his 12 wpm endorsement
when he sits down to do the fiver.

Dave, the characters on my lape are
sent at 13 wpm, but are spaced to bring
the net speed down lo 6 wpm. The
whole idea is to make it so you only
have to learn the sound of each charac-
ter once. That's why this system is so
easy compared lo the others. —Wayne

Kennon A. Smith WA4TKI | just fin-
ished reading your December issue of
73 from cover to cover, and congratu-
late you on a job well done. | always

Fn.:am the Hamshagf

read your editorial with some ambiva-
lence; | find it both angering and stimu-
lating. | don’t agree with it all, but you
cover areas where | believe hams
should be stirred up. So keep up the
good work. | applaud most things that
encourage free thinking against an en-
trenched bureaucracy.

| think your construction articles are
good, but | would like to see maore inex-
pensive projects. Your two articles on the
Ramsey kits were the kind | like to see.

| also like the thoughts on DXpedi-
tions. They are very fine, but so far due
to my finances | have had to enjoy them
vicariously. | really get a thrill out of
working DX, but | enjoy it more when |
get a chance to know the fellow on the
other end of the line.

One thing | don’t approve of is your
putting down us older folks. Older folks
can have imagination, and it doesn’t
take old age to make a person vege-
tate. Why | said this is because | am
over 50 and it kind of hits home.

Ken, sure a few of us old fogies do
things, but most of us need a good
kick in the slats to get us off the couch.
At 69 I'm scuba diving, skiing, piloting
a 747, at the helm of a nuclear hunter-
killer submarine (SSN-677) under the
Pacific, and raising holy hell with
my state government, and just finished
my new recording studio. Al “‘over
50,”" you are too short of money o
make a one-week DXpedition to the
Caribbean! Jeesh. Meanwhile put to-
gether some kits and wrile 'em up for
us. —Wayne

Mark F. O'Brien N8PQJ, Ann Arbor
MI | am one of the new '‘no-code"
Techs, and | have enjoyed reading 73.
What prompted me to become a ham?
It was my initial interest in putting radio
telemetry and amateur TV payloads on
“model” rockets. When the codeless
Tech license became available, | de-
cided it was lime to give amateur radio
atry. It really wasn't that difficult study-
ing for the test, and during the eight
weeks | waited for my license, | learned
an awful lot about the hobby (and there
is still so much to learn). I'm active on 2
meters, and enjoy packet radio. | have
also been building some small 2 meler
transmitters from plans that appeared
in recent issues of 73. These will be-
come rockel payloads sometime in
1992.

| have talked to many codeless
Techs, and there is a lot of interest in 6
meters, but little equipment is avail-
able, Perhaps there are some manu-
facturers, such as Ramsey Electron-
ics, that would market a 6 meter
transceiver if they knew there was a lot
of interest, or maybe there are some
talented hams out there who can sub-
mit a plan to 73/

Jeffrey L. Wheat N6ZYX, Norton AFB
CA | have been trying some new things
in ham radio, some inspired by some-
thing you wrote over the pasl year or
s0. | have been teaching a Novice and
no-code Tech class for any age group
(kids are very open-minded, as well as
fun to teach), but yesterday | got to give
a Novice exam to a Handi-Ham. A
friend of mine, Mark KJ6H, asked me if
| would mind helping him with the exam
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for Jerry. | got a kick out of being able to
sign that 610, even more than any time

| passed an upgrade.

John Roessler KBEWB, El Cajon CA
| generally do not write letters to maga-
zines, and am considered a member of
the quiet majority. But | must put my two-
cents’ worth in on a subjec! that | have
noticed a lol of complaining about lately.

That is "'Codeless Techs'' complain-
ing about brushoffs, etc., on the air. |
don’t know how itis in other parts of the
country, but | know in this area | per-
sonally haven't noticed any bias or
prejudicial remarks over the air con-
cerning ''Codeless Techs." In fact,
one doesn’t know if a person is code-
less or not unless the person so states.

Qur club, the Amateur Radio Club of
El Cajon, has approximately 325 mem-
bers, and all classes of amateur radio
operators as well as nonlicensed peo-
ple who are interested in amateur ra-
dio. In fact, when a licensed operator
joins our club, hel/she is issued a
WAMO number. This means “Worked
All Members Once.” We have a net
every Wednesday and Saturday
evening in which club members meet
on the air and exchange WAMO num-
bers.

Our ARES division here in El Cajon
boasts members of all classes. Al the
various functions we have worked in
complete harmony. Our club holds
classes for all phases of the license
requirements for anyone who wishes to
obtain a license or upgrade. | am a
member of the SANDARC VEC, and
when an individual passes an exami-
nation, he/she is congratulated when
handed the CSCE. Not all of us "ole
fogies’ are sitting on our duffs com-
plaining about "“codeless Techs."

Sounds like the Amateur Radio Club of
El Cajon is one of the good ones. Keep
up the good work. Unfortunately, yours
i5 not a common experience. | have
heard nasty remarks about Technician
class hams on HF, and on dozens of
repealers all across the country. I've
even seen negalive messages on
packel. We getl letters every day from
new Techs, telling us about how the
local hams have treated them badly.
Your WAMO net is a great idea. Why
don't you write up an article about how
your club is welcoming newcomers.
Take a few photos and send it in o
Radio Fun. Other clubs would do well
to follow your exampie.

—David N1GPH.

Randy Van Voorhis KD4DWF,
Bartlett TN I'm writing regarding your
editorial in November. | have the en-
trepreneural "'bug’’ that you speak so
much about. | would be interested in
finding out more about how to give the
two ARCs | am a member of a kick in
the butt. They both have good inten-
tions, but working independently of
each other, they are unable to get as
much done as they could in a joint ven-
ture.

The Delta ARC and the Mid-South
Amateur Radio Association, W4BS
and W4EM, respectively are both thriv-
ing clubs, with the Deita ARC just pass-
ing 350 in membership. All of the “old
fogies™ roll into the meetings, say hello
lo one another, and leave, not even
introducing themselves to the MANY
new hams trying to be accepted into
their group. If some of these folks
would smile and offer their knowledge
as an elmer, the Memphis area would
be unstoppable. As you touched on in

the November issue, PR is desperately
needed at the local level. In QST, | read
where a long process to hire a PR per-
son and a PR firm are finally over, but
each club needs to promote as much
as possible. If | had notl known Lane
Q'Daniel WB4DNX for 15 years, “"ham-
ming”’ would not even be known to me.
| have only had my license since Au-
gust "91, and didn’t realize how hard it
would be to motivate a group of people
who are supposed to be “enjoying”’
their hobby. If it were not for a few
ambitious members, the clubs would
probably all but die out.

| have my no-code Tech, but my goal
is amateur Extra by the end of 1992. |
am a big fan of yours even though |
have only been introduced to you
through 73in the past several months.
If | can manage to get the people that
went through the Delta ARC licensing
class with me together, | will get a pic-
ture to you. We have had a very large
response to the no-code license here in
the Memphis area, and are having reg-
ular classes.

Yes, | know there is only one 73.

James D. Toews VETEMP, Prince
George B.C. | just received my De-
cember 73 in the mail today, and as
usual | read your editorial first, and
then the "'Letters’ column, which is (as
it normally is) full of letters patting you
on the back. | have never before written
an editor of a magazine, but | felt com-
pelled to write you because, well,
you're right! We all have to do some-
thing to help the hobby and the new
hams getting into it. In Canada we have
had a no-code license class for a year
now which has doubled the amount of
active hams in Prince George on the 2
meter band. These new hams are, in
my opinion, as good in amateur opera-
tion as anyone else in town. They are
courteous, eager 1o learn code eventu-
ally, and most important of all, ACTIVE!
| am a fairly new ham myself. | have
been licensed three years, upgrading
to Advanced class two years ago, so |
can still remamber how a newcomer
feels coming on the scene and not get-
ting a 100% welcome feeling from the
old-timers.

One thing a new ham has to realize is
that there are some people out there
who will never make you feel welcome,
no matter how hard you try. Take
Wayne's advise and forget them. Get a
bunch together and form your own
club; that way you will find you can get
things done and not have to pack along
any dead weight.

Prime repeater mountaintop land
became available a while back, and the
existing ham club couldn’t see what a
resource this was. Five of us met and
decided to form the Prince George Ra-
dio Experimental Society. We applied
to the government, were granted the
land, and we established an HF radio
contest station (VE7EPG) and a re-
peater site (VETRES) which is linked all
the way north to Fort Nelson, 518 miles
north of Prince George, making it one
of the longest ground-linked systems in
the province. Qur group has done a
high altitude balloon launch which
reached 100,000 feet, and was heard
over 450 miles away. We are now at 12
members in less than a year, and look-
ing at establishing an ATV repeater at
our mountain site. This was all done by
hams licensed three years or less. So
next time you are at your club’s general
meeting, and your ideas are harped al
by the "‘old-timers," form your own
club and get something done.
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Number 2 on your Feedback card

NEVER saY DIE

Wayne Green W2NSD/1

The Worrywart At Dayton

With Dayton looming a few weeks
away, it's almost time for me to starl
thinking about my talk. Of course | say
this to myself every year and | follow
the same pattern each time—I put off
thinking about it. Then, suddenly I'm
addressing a roomful.

I'm reminded of a Japanese pianist
friend who is so good that he doesn't
have to practice much to get by. The
resull is that he gets by at concerts, but
when it came time for him to make a
recording where he had 1o be perfect,
not just darned good, he was in trouble.

Having done just about everything
there is in amateur radio; having DXed
from dozens of countries; and having
been writing editorials for 40 years
now, | don't have any problem get-
ting up in front of an audience and
talking at length. But like my Japanese
friend, I've been taking the easy way
out and not planning my talks before |
get started.

What should | talk about at Dayton
this year? No-code? Old-timers? Our
mess on 20m? Ham broadcasting?
WARC? Digital voice? The loss of our
consumer electronics industry to Ja-
pan? The pathetic vapidness of our
QSO0s? Our thousands of virtually un-
used repeaters? Fixing our American
educational system? There isn't any-
thing much | can talk about that |
haven't written about in my editorials,
so | don’t know.

With technology rapidly leaving us
far behind, | wonder if you have any
ideas on how amateur radio can even
pretend to be worth continuing as a
hobby which might be worth airing at
Dayton? As | write this I'm just back
from the Winter Consumer Electronic
Show in Las Vegas. There | heard
about the latest in DSP, CDI, DCC,
DAR, MD and other technologies of the
'90s. As | looked over the new equip-
ment and attended lectures, | won-
dered how many hams in my Dayton
audience would be able to identify
these new technologies by their let-
ters? And how many could explain
them at a ham club meeting?

The world is going into desktop pub-
lishing, home video production Sys-
tems, pocket cellular phones which

plug into your car, arcade quality
games at home, notebook computers,
and pocket faxes, while we're fighting
over the Morse code . . . which to me is
like arguing about deck chairs as the
Titanic sinks.

Microelectronics has made it Impos-
sible for us to build anything but the
most simple equipment. It’s time to
stop fussing about that. So what role is
there for amateur radio in the next
century?

The original justifications for our
hobby have been made irrelevant as
technology has swept past us. | sug-
gest we either come up with some new
and compelling reasons for our use of
billions of dollars in public property or
else contemplate eviction.

We were at one time supposed to
provide a source of technically trained
people in case of a wartime need.
We're no longer able to even remotely
cope with today's technology, so that's
out. Worse, today's military ““techni-
cians' are being taught to replace
boards by the numbers, not to fix them.

We're supposed to be able to pro-
vide emergency communications. We
still do this to some degree, but cellular
lelephones and other more modern
communications technologies are fast
making us redundant. There's no com-
parison between high-speed digital
communication technologies and our

slow, error-prone CW traffic networks
which the League is still promoting.

We're also supposed to be providing
international good will. We still do, a
little. But our demand for contacts and
QSLs from rare countries has killed
that benefit. We'll be hearing about
that at WARC, you may be sure. Ama-
teur radio is perceived to be no more
than a hobby for rich Americans and
Japanese by many third world govern-
ments.

At Dayton this year, can you come
prepared to explain briefly what bene-
fits you think we have to offer Ameri-
ca. . .and third world countries? What
justifications have you for our continu-
ing to use our priceless frequencies?

I'll have to put a time limit on contri-
butions as a way to keep some of the
long-winded 75m geezers from pontifi-
cating at length. I'd like to hear from
hams who have good ideas and can
express them.

Instead of my giving a talk this year
at Dayton, how about a workshop
where we discuss what benefits we can
offer in exchange for the value we're
getting?

Think of our hobby as a product. it
has to be good to attract buyers (new-
comers). It has to keep up with the
times. It has to provide benefits to the
country in exchange for its franchise
for exclusive use of public property

QSL of the Month  To enter your QSL. mail it in an envelope to 73, WGE Center,
Forest Road, Hancock, NH 03449. Attn: QSL of the Month. Winners receive a
one-year subscription (or extension) to 73. Entries not in envelopes cannot be
accepted.
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(our frequencies). It also has to be pro-
moted and advertised if it's going to
attract customers. And we have to
have some sort of customer service to
keep the customers happy (presum-
ably the ARRL).

We're weak in every aspect of our
marketing. We do little to promote the
product. We do even less o advertise
it. Customer service? Har-de-har!
We've been paying the bill to our sup-
plier (the government) with I0Us.

We have what could be a fantastic
product. We could even pay for it with
services. I'll be interested at Dayton 1o
see if you come to my talk and just sit
there. . .or if you come with ideas on
ways we can pay the freight. . . with
ideas on how we can better promote
and sell the product,

| have plenty of ideas...some of
which I've outlined in my editori-
als. . .but | have no monopoly in this
field, so let’s hear yours. I've got up to
90 minutes allotted. . . time for a good
50 ideas to be proposed.

The Oid Days

The days when hams could build
their own equipment are long gone,
Most of today’s electronic circuils are
just too complicated for the kitchen
table. Sure, it's fun to put together
kits. . .and | encourage it. . .but with
almost all parts being made in Asia and
few parts sellers left in the U.S., our
days of building state-of-the-art receiv-
ers and transmitters are long gone.

The day when the military might
suddenly be in need of radio operators
is history. That meant something when
the military communications used
Morse code and they didn't want to
have to take months to train operators.
Even the best of our technical training
is no longer of value to the military. Qur
experience has little relevance when it
comes to operating or repairing mili-
tary electronic equipment.

The military also supported us in
days of yore as a way to reserve a body
of frequencies they could comman-
deer in time of war. They don't need
those any more either.

All of which leaves us with a sack of
nuts.

One benefit we might be able to
provide would be a growing pool of
young electronic enthusiasis who
would go on to become technicians,
engineers and scientists. We know that
America is either going to somehow
develop high-tech career people or
else we’re going to continue to lose the
world economic battle.

But we're going to have one hell of
an uphill battle. We have our whole
educational system and its unions to
fight. We even have a large percentage
of our own hams fighting to keep
youngsters out.

If you think I'm wrong in any de-
tail, please put your word processor
(even if it's a pencil) where your mouth
is and let me know how you think I'm
off base. i
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* 41 memories. All channels
store receive and transmit
separately for “odd split”

e DC direct in operation.

TH-27A/47A

2 m and 70 cm Super
Compact HTs

Here is a great new addition to
Kenwood’s HT family — the all new
TH-27A for 2 meters and TH-47A for
70 cm! Super compact and beau-
tifully designed, these pocket-
sized twins give you full-size
performance.

¢ Large capacity NiCd battery
pack supplied. The standard
battery pack is 7.2 volts, 700 mAh,
providing extended transmit time
with 2.5 watts. (TH-47A: 1.5 W)

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

® Multi-function scanning.

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

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

e Built-in digital clock with
programmable timer.

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

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

e T-Alert for quiet monitoring.

Tone Alert beeps when squeich
is opened.

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

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

used (7.2 - 16 volts).

being charged.
(PB-13 only.)

¢ Automatic offset selection
(TH-27A).

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

e CTCSS encode/decode built-in.

e Supplied accessories:

Rubber flex antenna, battery pack,
allowing repeater control codes wall charger, belt hook, wrist strap,
to be stored! dust caps.

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

Allows external DC to be

When external power is
used, the batteries are

WOOD

Compact Champion!

Optional accessories:

e BC-14: Wall charger for PB-13, 14
* BC-15: Rapid charger for PB-13, 14
¢ BH-6: Swivel mount = BT-8: Six cell AA
Alkaline battery case ® HMC-2: Headset
with VOX and PTT» PB-13: 7.2 V, 700 mAh
NiCd pack = PB-14: 12 V, 300 mAh NiCd
pack « PG-3F: DC cable with filter and
cigarette lighter plug» PG-2W: DC cable
» SC-30: Soft case » SMC-31: Standard
speaker mice SMC-32:
Compact speaker mic
* SMC-33: Compact
speaker mic with
controls
* WR-2: Watery =
resistant
bag.

-

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

Long Beach, CA 90801-5745

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

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio
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HamWindows™ is an all new con-

cept in the world of Amateur Radio.

This pro-
gram pulls
together
eight full color “windows™ includ-
ing transceiver control, station log,
world almanac. awards tracking,
SWL data base, greyline maps,

regional world maps, and packet
TNC control.

Using a mouse to “point and
click” HamWindows™ lets you
see the world your transceiver
hears. Use the almanac to learn

See Ihe world
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more about the countries you con-
tact, and then add the QSO to

the logging program. You'll auto-
matically track contacts for the
DXCC award. The SWL data base
lists thousands of frequencies and
schedules
from over
9,000
broadcast

stations.
And the

...pacesetter in Amateur Radio

KENWOOD

9:{_ __-(enWOOCI'

E A

greyline and regional maps put the
world at
your finger-
tips. With
the proper
interface
you can
even control
your Kenwood HF transceiver.
HamWindows™ is the one pro-
gram every amateur or shortwave
listener needs. See your Kenwood

dealer for system requirements and
more information.

KENWOOD U.S.A. CORPORATION cOMMUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 E. Dominguez Street, Long Beach, CA 90801-5745

©Copynght 1991  Kenwood U.S.A. Corporation  All rights reserved.
HamWindows is a trademark of California Software, Inc.
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EDITED BY LINDA RENEAU KAT1UKM

The Next SAREX Mission

Four ham astronauts will fly in the up-
coming STS-45 shuttle mission. Pilot Brian
Duffy NSWQW, mission specialist Kathy Sulli-
van (call pending), mission specialist Dave
Leestma NSWQC and payload specialist Dirk
Frimout ON1AFD plan to operate on 2m FM
during the eight-day flight.

Currently scheduled for liftoff on March 14
at 1313 UTC (an alternate date of March 22
at 1301 UTC is possible), this mission will fly
in a high inclination orbit (57°) which should
provide radio coverage over a good deal of
the Earth. The seven crew members will be
divided into two teams on different sleep
schedules which will result in 24-hour activity.
Since there are ham astronauts on both
teams, there will be plenty of opportunity for
two-way contacts.

A number of pre-arranged school contacts
will be established as part of the mission pro-
file. In addition, there is a good chance that
quite a few free-for-all contacts will be made,
particularly during each team'’s pre- and post-
sleep times. Since system power is limited
during this flight, the shuttle’s 2m Motorola
HT will be powered by battery packs (a total
of 12 will be carried along). All contacts will
be on 2m FM voice. There is a good chance
you will hear the shuttle transmissions on
145.55 MHz during most passes in your
range. Transmit up to the shuttle on one of the
following frequenices: 144,91, 144.95 and
144,97 MHz. TNX to Lou McFadin W5DID at
NASA JSC.,

Kenwood has come up with an exciting
program called Kenwood K.I1.D.S. to help
young people discover the fun of amateur
radio. Kenwood asks amateur radio clubs to
co-sponsor a local school, scout troop, or
youth group with the Kenwood K.I.D.S. pro-
gram.

Sponsoring clubs provide elmering while
Kenwood provides the educational materials
and prizes. For every 10 new hams spon-
sored, a club receives 10 $25 gift certificates
from Kenwood.

All clubs sponsoring at least one group of 10
Kenwood Kids by March 1, 1992, will be en-
tered in a drawing for Kenwood’'s TS-950SD
top of the line transceiver. Each of the youth
clubs with 10 or more new members will have
a chance to win one of 10 complete stations
consisting of a TS-140S transceiver, PS-430
power supply, AT-250 antenna tuner, and MC-
60A microphone.

Write Kenwood for a Kenwood K.I.D.S.
package containing 10 copies of Now You're
Talking, the instructor’s manual, a certificate
for one copy of Ham Windows, and the Ken-

wood K.I.D.S.'s program outline and promo-
tional materials, including forms to claim gift
certificates. Kenwood U.S.A. Corporation,
Kenwood K.I.D.S. Program, P.O. Box 22745,
Long Beach CA 90801-5745. TNX Mike
Forsythe of Kenwood.

DARA Scholarships

Eight scholarships in the amount of
$2,000 each will be awarded this year by
the Dayton Scholarship Program to deserv-
ing students graduating from high school. The
awards will be based on financial need,
scholastic achievement, and involvement with
the amateur radio community. There are no
restrictions on the course of study, nor must
the student be planning on a four-year bac-
calaureate degree. However, schools or tech-
nical institutes awarding associate degrees
must be accredited.

Three forms must be submitted no later
than May 15, 1992: one by the student, one by
the student’s principal or guidance counselor,
and one by a licensed member of the local
radio club. If there is no local club, any li-
censed amateur radio operator may fill out the
form.

The student’s application must be submit-
ted with: 1. A copy of the student’s amateur
radio license; 2. A transcript of the student’s
high school grades; 3. A copy of the letter of
acceptance from the school the student will be
attending; 4. A 75-word or less typed composi-
tion explaining the student’s future plans, and
why the scholarship is important. The student
should be specific about how the scholarship
will directly affect the applicant and the appli-
cant’'s family.

Winners will be notified by telephone
around June 1, 1992. For application forms,
write DARA Scholarship Committee, 45 Cin-
namon Court, Springboro OH 45066.

New ARRL
Director Elected

George S. Wilson W40YI, an attorney
from Owensboro, Kentucky, was elected
President of the Board of Directors of the
ARRL on January 17.

Mr. Wilson succeeds Dr. Larry E. Price
WA4RA, of Statesboro, Georgia, who has been
President of the League since 1984. Dr. Price
will continue to serve as International Vice
President of the League.

Mr. Wilson, who has been an active ham
since the age of 16, was first elected Vice
Director to the ARRL Board from the Great
Lakes Division in 1982. He has served on
numerous board commitiees, and has long
been involved in the League’'s emergency
and public service communications activities.
In addition, he served as an advisor on disas-

ter communication to the Kentucky State
government.

New Source
of 70cm QRM

National Oceanic and Atmospheric Ad-
ministration stations are being required to
relocate their wind profiler radars from
404.370 MHz to 449.000 MHz. Although most
RF is directed vertically within 17 degrees, the
main carrier's high mode will be approaching
an ERP of 22 megawaitts, and the 30 to 60 dB
of residual RF may not be enough to preclude
interference to those within 5 MHz of opera-
tion. UHF FM repeater operations in the area
of NOAA stations are likely to experience
some degradation.

This frequency move is being directed by
the National Telecommunications and Infor-
mation Administration (NTIA) and Inter-
departmental Radio Advisory Committee
(IRAC). The move is based on concerns about
the rare instances of interference to the
safety-of-life SARSAT/COSPAS satellite up-
link systems on 406-408 MHz. Although
NOAA systems inhibit operation during an
overhead pass, other entities, such as univer-
sities, may not be as diligent.

Whit Brown WBOCJX writes: “Surely, there
must be a better alternative to this move,
which has been kept unusually quiet. It would
seem that a minimal move downward in fre-
quency could eliminate the infrequent satellite
problem and cost the taxpayers a lot less than
a banzal migration of 45 MHz, altering the
operational characteristics of thousands of
existing amateur repeaters and perhaps
compromising the performance of other com-
mercial services.” NTIA’s concern for safety-
of-life issues is, of course, valid; but so are the
safety-of-life services provided by the ama-
teurs now sharing this spectrum, and public
safety services from 453-454 MHz. Other
services within the 10 MHz envelope in-
clude fire, broadcast auxiliary, industrial, land
transportation, relay press, taxi, petroleum
products, local governments, power and
water, and mobile telephone. TNX Whit
Brown WBOCJX, Mid-America Coordination
Council, Inc.

TNX...

. . . to all our contributors! You can reach
us by phone at (603) 525-4201, or by mail at
73 Magazine, Forest Rd., Hancock NH 03449.
Or get in touch with us on CompuServe ppn
70310,775; MCI Mail “WGEPUB'"'; or the 73
BBS at (603) 525-4438 (300-2400 bps), 8
data bits, no parity, one stop bit. News items
that don’t make it into 73 are often put in our
other monthly publication, Radio Fun. You
can also send news items by FAX at (603)
525-4423.
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Build a GaAsFET
Preamp Sequencer

Mast-mount your preamp for maximum performance.

hinking about mast-mounting a receiver

preamp for your VHF/UHF station?
Build this digital sequencer for uncurtailed
SSB or semi-break-in CW operating!

If your VHF/UHEF station has a few dB of
feedline loss, and you use a transceiver,
mast-mounting a GaAsFET preamp offers
significant receive improvement. You can
mount the preamp in-line with the main feed-
line using a pair of SPDT coaxial relays for
isolation during transmit. The big problem is
to keep that transmitter RF out of your
preamp. Avoiding the pitfalls of a blown
device will require adequate relay isolation,
transient suppression, and timing control of
your transceiver, linear amplifier, and re-
lays.

Circuit Information

The sequencer circuit is shown in Figure 1.
A 7805 on-board regulator allows operation
from a single 12-volt supply, and provides
RFI immunity. Key elements of the se-
quencer arc an RS flip-flop, U2 pins 8-13,
used to guarantee continuity of preamp by-
pass at the beginning of a transmit sequence;
and a nominal 1 10 millisecond delay generat-
ed by integrator (R1 + R2) * CI feeding into
Schmitt-trigger U4. This gate has a volt of
hysteresis with a positive threshold of 2.8V,
and a negative threshold of 1.8V. This guar-
antees that the output cannot change state
until C1’s charge changes by at least a volt,
thus ensuring a fixed minimum delay under
worst-case input conditions. More on this

by Ron Klimas WZ1V (ex-WA1VRH)

subject later. Bypass switch S1 is provided to
manually disengage the preamp. Mode
switch S2 routes the keying to either PTT or
CW input.

When a ground closure from either the
mike PTT or CW key is applied, U3 pin 6
goes high. This sets the RS flip-flop Q output
at U2 pin 10 and disengages the preamp. Cl
charges toward the positive threshold of
Schmitt-trigger gate U4 pin 1.

Aftera 110 msdelay from (R2 + R1) *Cl,
U4 pins 4 and 10 go high. This enables
AND gate Ul to key the transmitter. The
preamp is held disengaged via U2 pin
3 high, and the flip-flop is reset for the next
cycle.

Most transceivers go into a non-defeatable
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Figure 1. Schematic for the GaAsFET preamp sequencer.
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MFJ-949D is the world's

MFJ-9490 et popular 300 watt PEP

$14995

Bwas you a 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‘.5I'Lf»|,“F o
Antenna Bridge g-gqgs
Now you can quickly
optimize your antenna for '
peak performance with this
portable, totally seif-
contained antenna bridge.
No other equipment
needed -- take it to your
antenna site. Determine 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-
driver (1.8-30 MHz). Use 9 V battery or
110 VAC with AC adapter, $12.95.

SuperActive Antenna

orld Radio TV Handbook™' says
MFR1024 is a “‘first rate easy-to-operate
antenna ... quiet ... excellent

IC range ... good gain ... very low
... broad ﬁaquancy mvaraua
hent choice.

ntit outdoors away from electrical
noisd|for maximum signal, minimum
noisd} Covers 50 KHz to 30 MHz.
Receives strong, clear signals

from all over the world. 20 dB
attenuator, gain control, ON
aux. or active antenna.bx3x5in.
Remote unit has 54 inch whip,
connector. 3x2x4
in. Use 12 VDC or
wrr10243 12995  MFJ-1312, $12.95.
VHF SWHIWattmetar
$2996
Covers 2 |
220 MHz. 30 or 300 Watt scales. Also
reads relative field strength 1-170 MHz

LED. Switch two receivers and
.F_- 50 ft. coax and
110 VAC with
MFJ-8128
Meters and
and SWR above 14 MHz. 4Y2x2%x3 in,

tuner. It covers 1,8-30 MHz,

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

keyer in a compact package for smooth easy CW
1 S The best of all CW world's -- a deluxe MFJ I{ager using a Curtis 8044ABM

inches) attractive combination that is a
chrome plated brass and a heavy steel
on your Bencher paddie.

1:1 2
$2195 708 S5995% 1704

$3495 yr1701
Select any of several antennas from your operating desk with these MFJ

Coax Switches. Trmﬁ feature maunting oles and automatic ?rnundmg of
unused terminals. They come with MFJ's one year unconditional guarantee.
MFJ-1701, $34.95. 6 pos. 2 KW PEP, 1 KW CW. 1.8-30 MHz. 10x3x1'2 in.
HF.I-1TIIEB. $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 cavity switch with lighteni wﬂlsurga protection
round. 2.5 KW PEP, 1 KW CW. Low S Isolation better

chip in a compact package that fits right on the
This MFJ Keyer is small in size but big in features. You get iambic ke
ad ustable weight and tone and front panel volume and speed controls (
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 both tube and solid state rigs. Use 9
volt battery or 110 VAC with MFJ-1305, $12.95.
The keyer mounts on a Bencher paddle to form a small (4-1/8 x 2-5/8 x 5%

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

device. Center

than 50 dB at MHz. Negligible loss. 50 ohm. 6%x4%x1% in.
“Dry’”’ Dummy Loads for HF/VHF/UHF

MFJ-2608 MFJ-264 MFJ-264N

$289%5 ’59° *69°°

MFJ has a full line of dummy loads to suit your needs. Use a dummy load
for tuning to reduce needless (and illegal) QRM 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 o
5 minutes. SWR less than 1.3:1 to 30 MHz, 1.5:1 to 150 MHz. 2V2x2V2x7 in.
MFJ-264, $59.95. Versatile UHF/VHF/HF 1.5 KW load. Low SWR to 650 MHz.
Run 100 watts for 10 minutes, 1500 watts for 10 seconds. SWR is 1.1:1 fo
30 MHz, below 1.3:1 to 650 MHz. 3x3x7 inches. MFJ-264N: *“*N"* connector.

HF or VHF SWR Analyzerw MFJ-207  MFJ-208

MFJ’s revolutionary new SWR Analyzers give you a $9995 sSg9s
complete picture of your antenna SWRH over an entire don
band — without a transmitter, SWR meter or any other
equipment. Just glug your antenna into the coax con-
nector, set your SWR Analyzer™ to the frequency and
read SWR off the meter. You can find your antennas
true resonant frequency right at your feediine -- some-
thing a noise bridge can't do. Battery operated and
handheld sized -- makes it soo00 easy to work on
antennas. MFJ-207,1.8-30 MHz; MFJ-208,142-156
MHz.9V battery or 110 'VAC with MFJ-1312, $12.95.
MFJ Speaker MiICS . ue 207 o 2sn $2495,
MFJ’s compact 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
au rb audio on transmit and receive. Earphone jack, lapel clip,
MFJ-284 fits ICOM, Yaesu, Alinco. MFJ-286 fits Kenwood.
I’HIHIATI.IHE SPEAI(EH MICS: 2" x 14" x Va''. MFJ-285
and MFJ-285L (with “L"" connector) fit lcom, Yaesu or Alinco;
MFJ-287 or MFJ-287L fit Kenwood; MFJ-283: Split jack Alinco.
All features of compact models. One year guarantee.

MFJ-1278 Multi-Mode Data Controller

Use computer to transmit/ - - S ——

MFJ-1278 o o . . =
receive in all 9 digital modes: « & oo ...... ®~

$2799% pyciet, AMTOR, ASCII, CW, - -

RTTY, FAX, SSTV, Contest Memory Keyer and Navitex receive. Automatic
ignal Analysis™ (ASA™), Easy-Mail™, printer port, 20 LED tuning indicator,
AC supply, Host, Multi-gray level modem, CW key paddie jack and tons more.

Options include 2400 baud modem (MFJ-2400, $69.95) and software with

cables for IBM compatible, Commodore 64/128, Macintosh and VIC-20.
MFJ-1278T, $359.95. MFJ-1278 with 2400 modem built in.

Prices and specifications subject to change withoul notice or obligation.

CIRCLE 86 ON READER SERVICE CARD

encher iambic paddie!

Igg.

pleasure to look at and use.

base with non-skid feet.

'19‘“ MFJ-1088 ’9“ MFJ-1078

Huge 5/8 inch bold LCD digits let 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 brushed aluminum frame.
Easy to set. The world's most popular

ham clocks for accurate logs. MFJ-108B
4ox1x2:MFJ-107B 2Vax1x2 i

Cross-Needle :me-ﬁ‘
SWR Meter %69

MFJ Cross-
Needle SWR/
Wamnatarlt:as
a new pea
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
MFJ-557
$9495

M Deluxe Code Practice Oscillator
has a Morse key and oscillator unit
mounted together on a heavy Steel base
so it stays put on your table. Portable
because it runs on a 9-voit batte {nct
included) or an AC adapter ($12.
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. 8v2x24x3% in.

MFJ Multiple DC Outlet

MFJ-1112
$2995

New MFJ DC Power Outlet saves you

space and money. Hook it to Ig‘:ur 12

VDC power mppnr and get 6

for cannacnng ycﬁr; accaa?arrea y
keeps RF out of power supp

fmm D{Iqma outlet. 13V2x234x2'2 in.

Nearest Dealer/Orders: B00-647-1800

MFJ ENTERPRISES, INC.
Box 484, Miss. State, MS 39762
(601) 323-5869; FAX: (601) 323-6551
TELEX: 53 4550 MFJ STKV

* One year unconditional guarantee = 30 day

money back guarantee (less s/h) on orders

from MFJ = Add $6.00 each s/h = FREE catalog
MEF] . . . making quality affordable

£ 1881 MFJ Enterprises, Inc.




PREAMP TO RELAY WIRING DIAGRAM
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Figure 2. Mast-mounted preamp-to-relay wiring diagram.

Figure 3. Sequencer timing diagram.
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Photo. Inside view of the completed preamp sequencer.

Figure 5. PC board parts placement.

VOX mode during CW semi-break-in opera-
tion. This 1s a fast attack, slow decay VOX
that holds the transmit mode on between CW
characters while you send, preventing relay
chatter. Unfortunately, residual RF is usually
present at the output during this apparently
idle mode. A linear amplifier would most
surely bring this up to a level that could be
potentially damaging to a preamp engaged in
the line. The decay time of this **VOX tail™’
also varies from rig to rig. Therefore, the

sequencer must be able to sense this condition
and keep the preamp disengaged. This is done
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GaAsFET Preamp Sequencer

Part Description
U1 74HCOB AND IC
U2 74HCO02 NORIC
U3 7405 open collector inverter IC
U4 74HC14 Schmitt inverter IC
Us 7805 +5VDC regulator
Q1 2N3906 PNP transistor
C1345 10 uF, 25V tantalum, 20% or better
c2 0.22 yF, 25V tantalum, 20% or better
R2,3,4,8 1.0k, 0.25W, 5%
R1.56 10k, 0.25W, 5%
R7 100k, 0.25W, 5%
D12345 1N4004 rectifier or equivalent
J1.3 mike chassis connector
J2,4,56 mini-phone jack open circuit
K1,2 5V coil SPST DIP relay

Mouser P/N 433-D31A310 or equivalent
S1,2 SPDT mini toggle switch
CcC1,2 16-pin component carrier adapter plug
All parts are available through Mouser Electronics, P.O. 699, Mansfield TX 76063; (800)
346-6873. A blank PC board is available for $4 + $1.50 shipping per order from FAR
Circuits, 18N640 Field Court, Dundee IL 60118,

by interfacing the transceiver's AUX con-
tacts, used to hard-key a linear amp, into the
sequencer via Q1. The fixed minimum worst
case time for the Schmitt trigger to change
state 1S 44 ms. This 1s derived from the
following capacitance discharge equation:

Ve = Eyax *e7VRC

1.8 =280 Vilke [(puF
0.643 = e -1/100ms
In(0.643) = -0.442

0.442 = t/100ms

t =44.2ms

The time constant (RS X C2) for QI to
conduct after the AUX contacts close is only
2.2 ms, however. Therefore, Q1 will re-
charge C1 long before a state change could
occur. The integrator R1 X C1 is forced to
guarantee a full discharge cycle of 100 ms,
maintaining absolute protection of your
preamp at all times. None of the commercial
or published designs I've seen yet will guar-
antee this level of timing integrity on both the
make and break sides of the cycle under every
type of input condition. A popular design,
using comparators with inadequate hysteresis



DONT GAMBLE

when you want the best

21 Reasons To Buy -

OPTOELECTRONICS’

RANGE- 10Hz to 3GHz. | S | -
Hi-Speed ASIC (Application Specific Integrated Curmt) State—Of—Tl'ne—Art g
256 Times Faster than other hand held counters. > -': }
10 Digit LCD. Readability even in Bright Sunlight. - '
6 Functions - Frequency, Period, Ratio, Time Interval, Average and Prescale. 4 : uﬂi"; s
RF Signal Strength Bargraph - 16 Segment, Zero & Full Scale Ad;w;t Pl .
Excellent for iacatlng Hidden Transmitters. | . ,
Four extremely Fast Gate Times 01, 1, 1, 1Gsec e Yo NEC sThi a8 JHR s i
Dual High Impedance Arnpliﬁers - S s e e e
e Maximized Sensitivity
10. Hold Switch - Locks in maas_qrements FAST |
: ':. 11‘ i 1PPM AGGUFE[O}!’ o ¥ ;_. 3 an wmﬁih.ﬂt 1 1 e g

12. Direct Count - 1Hz resnlutfﬂn o EEUMHZ G HA“'m“MM“”F UNTES

13. Sensitivity <imyv 10MHz - 200MHz, <5mv - 2GHz. y NDI-COUNTER

14. Single Shot Time Interval 100ns, .1ns averaged. ,EHQE?EL 3000

15. Push-butfon Input, Gate & Function selection. * Universai Handi-Counte

16. Extruded Aluminum Enclosure.

17. NiCad & Charger Included.

18. Low Battery Indicator.

19. 1 Year Paris & Labor Warranty

20. 30 day Money Back Guaraniee.

21. OPTOELECTRONICS backs this with our 18 Years of
Dependability & Service.

All this and more for ihe an Price $375.

PRpppe

o @~

Also Available at Speclal Package Prlce-

For A Limited Time Only
Model 3000, Backlaghtfﬁeeper Carry
Case & TA-100s Whip Antenna A

All this for only $449.
o

OPTIONS:

TCXO 30 + 2ppm TCXO oo iieriiciiiis, $100.

BLB30 _
Back light & two step audible signal level indicator 5 75,

GO0 Camry Case ...l R
TA100S Telescoping Whip Antenna ................d 12.

e % B FHM- -

Wi I i1 I1\\J] ‘l
Factory Direct Order Line

1-800-327-5912

(305)771-2050 - FAX(305) « 2052 5821 NE 14th Ave. - Ft. Lauderdale, FL 33334

5% Ship/Shandling (Max. $10) U.S. & Canada. 15% outside continental U.S. Visa & Master Card Accepted.
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YOU CANT LOSE!




Natural Voice Playback Board

Repeater ldentifiers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Moultiple Languages
Emergency
Announcements

DataVoice - DV-64
Add a Recorded Natural Voice 1o your system or equipment.
Voice vocabularies or multiple phrases up to 1 minute in a

Natural Voice is saved in Non-Volatile E-Prom memory.(If
power is removed the recordings will not be lost). We'll record
your message(s) in a male or female voice - or - you can record
the library by using the optional SDS- 1000 development board
on an IBM or compatible computer.

Parallel Input Word Select
500 ma Keyline Output

321 Kb sampling rate
Multiple Modes Size : 400" x 4257
3 sec - 30 minute Timers Connectors Included

Price § 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
300 Enterprise St Suite E

(619) 746-7998

8 ohm Audio output
6iMil ohm Audio output
+5v to + l4v Supply
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SRC-10
REPEATER/LINK
CONTROLLER

L]

Auxiliary outputs
Easy to interface

Alarm monitor input
Telemetry response tones
Low power CMOS, 22ma @ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link/remote base capability

$149.00 “7ot

Tested
CREATIVE CONTROL PRODUCTS

| oSt e

I el -
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VHF UHF MICROWAVE PRODUCTS FORATV

ATV LINEAR POWER AMPLIFIERS —
PREAMPS—VIDEO SAMPLER:

P.A. Bricks on P.C. Boards $25.00 to $150.00
Power Amplifiers 2 meters thru 1.2 GHz (23cm)
Qutputs 1.5W 7W 20W 35W 60W $5510 $179

ATV Samplers (video) Use with video monitor
and scope. Uses '""N'' connectors. Can be
used thru 1.2GHz. with very low loss. A meter
is included which gives a relative output level.
This unit beats an on the air report. Three mod-
els to choose from.

$49.00 $60.00 $68.00
PREAMPS especially designed for low noise and
moderate gain. 144MHz thru 2. 4GHz.

All products are warranted. See our flyer by
calling or wnting for a copy

2 mir. PA & preamp. Kits available. $25 to $115
PA outputs up to 60 watts with V= watt inpul.

ATV INTERDIGITAL FILTERS 439.25 910.25 OTHERS

A {ATE
210 Utica Street |

|
(716) 692-5451 Tonawanda, NY 14150 |
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and no latching/feedback techniques, may
work fine on SSB, but invites disaster on
CW. Figure 3, the timing diagram, summa-
rizes this system’s operation.

A power-on-reset is provided to reset the
flip-flop to a known state on power-up.
IN4004 diodes are placed across all relay
coils for transient suppression.

Construction

If you don’t want to use the PC board
patterns, you can construct the circuit on a
0.100-inch grid phenolic prototype board us-
ing wire-wrap sockets and component carrier
adapter plugs for passive components. Use

short connections between C4, CS5, and U3,
however. The 1N4004 diodes connections

across cach relay coil should also be kept
short. (Don‘t forget to solder one across your
accessory relay coil).

“It is advisable to test
your circuit before
wiring in your preamp
head/coax relays.”’

If you have two or more items to key on
transmit (such as a transverter and a linear
amplifier), you will need an accessory relay
with as many pairs of contacts as you have

- items. If you use your AUX contacts to di-

rectly key your only accessory, install a 2.2k
resistor between the J6 tip and +12V. If
your transceiver outputs a positive voltage
on transmit, feed it through a 2.2k resistor
into the base of an NPN power transistor to
switch your 12V accessory relay, wiring it’s
collector and grounded emitter to J6. The
relay coil connects between + 12V and the
collector.

The chassis-mounted mike connectors are
mounted on the aluminum box enclosure, and
are wired to bypass all signals except PTT
and CW in/out.

You will need to make up jumper cables to
mate with your transceiver’s connectors. Be
especially certain of the integrity of the con-
nection from your AUX contacts and J6,
since this provides closed-loop feedback to
the sequencer. Another consideration is the
connection between the sequencer and
preamp/relays. I have tried in the past to use
the main feedline shield as power ground to
the preamp, with a single wire for switched
Vee. I can tell you from experience what
happens if you forget to turn off your
GaAsFET while unscrewing the feedline
connector from your equipment. The induc-
tive kickback, having no path to bleed off,
blew a device. The diodes absorb the tran-
sient only while ground is connected. Use an
unspliced length of RG-58/59, or some kind
of shielded cable, for DC power to save your-
self this experience!

Circuit Check-Out
It 15 advisable to test your circuit before

wiring in your preamp head/coax relays.
Connect your microphone and CW key to the
sequencer. Make no connections to your
transceiver yet. Obtain three LEDs and a 47
WF capacitor. Observing polarity, clip lead
the 47 UF capacitor in parallel with C1. Sol-
der 1k resistors in series with each LED.
Observing polarity, clip lead the LED indica-
tors across J5 switched Vcc and ground, J3
PTT out and +12V, and between J4 tip and
+12V. Clip lead the J3 PTT out common
point to ground. Apply 12 volts. The
“*preamp’’ LED across J5 should be the only
one on. Place S2 in SSB position. As you key
the mike PTT, you should just be able to
perceive the “‘preamp’’ LED across J5 extin-
guish before the ““PTT'' LED across J3
comes on. When you unkey the mike, the
LED across J3 should extinguish just before
the LED across J5 re-lights.

Place S2 in the CW position and look for
the same results, but at the ““CW out™ LED
across J4. Check to see that you can briefly
light the J4 LED with a “*dah’ from your
key. Finally, short J6 tip to ground with a clip
lead. The LED on J5 should remain off as
long as this short is connected. This com-
pletes the checkout.

Operation

With everything in place, and S1 to preamp
on position, S2 to SSB, when power is ap-
plied the preamp should be on. When you
PTT the mike, you will just notice the receiv-
er quiet before TX comes on. When you
unkey, TX should go off before the preamp
comes on. Set S2 to CW. Attempt to send a
dah. The first dah will be abbreviated to a dit
sound on your rig’s sidetone if you use a
keyer 13-20 wpm. This is normal, a result of
the 110 ms delay. You will have to get accus-
tomed to sending out an *“‘extra’’ abbreviated
dah at the start of each CW transmission.
Alternatively, you can also flip S1 to bypass,
start transmitting, and flip S1 back in the
middle of your transmission. This manual
bypass switch is wired so that the end of cycle
delay is always present to protect your
device.

Closing Comments

I have used this design at my station with a
2 meter multimode rig and a kilowatt amplifi-
er for years with great success. If you are
tempted to decrease the delay time, be aware
that the average relay takes between 5 and 10
ms to close, but about twice as long to release
as a result of the coil diode re-circulating
current back into the collapsing field. The
contacts are likely to have bounce for several
more ms. Other things to consider are the
switching times of your transceiver and ac-
cessory relays. Should you have a scope to
measure and add these times up, plus a rea-
sonable safety margin, and come up with less
than 100 ms, you could then decrease C1 by a
corresponding amount. I would not recom-
mend it otherwise.

You may contact Ronald Klimas WZ1V at 458
Allentown Rd., Bristol CT 06010.



he PK-88 is becoming one of the most

widely used packet controllers in the
world. In some areas, it is outselling its
closest competitor by 10 to 1!

Wilh the built-in 18k byte maildrop.
you can use it as a "mini-BBS" in

your area, and even automatically forward
and reverse-forward traffic with your local
PBBS. Or, just use it as a packet controller
to help you catch that rare DX on your
local DX packet cluster.

he PK-88 can be used with a dumb

terminal or any computer with an
RS-232 port and a communication software
program (such as PC-Pakratt-88).

he PCB-88 includes all the
features of the PK-88 (above),
and is easily installed in your IBM PC
or compatible computer. Even 1f your
D —— | shack 1s short on space, you can still
}Hﬁtfi**-:;i}"ﬁ G SNl have the best packet setup available.
8 In addition to the PK-88’s features.
the PCB-88 also includes TAPR’s
state machine DCD circuit and
modem disconnect header for added
performance and convenience.

Tu help make setup and operation
a breeze, we’ve included AEA’s
powerful yet simple PC-Pakratt-88
software and an AC-1 12 VDC adapt-
er (keeps the PCB-88 on when the
computer 1s off — U.S. models only).

he PK-88 and PCB-88 packet
controllers are the best money
can buy, and that’s no illusion!
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Number 5 on your Feedback card

Simple Pulsed
Crystal Signal Source

Find the right frequency.

irst, a confession.

I'd rather build
than operate. Once [
finish a project, I'll use
it on the air for a few
days, then I'll start on
the next project.

I build and operate a
lot of very simple rigs.
My receivers are usual-
ly direct conversion (or
regenerative!), and |
sometimes have a hard
time just finding the
ham bands, let alone
staying inside them. When ['m using a crystal
controlled transmitter this 1sn’t a problem,
but I sometimes use simple VFO controlled
rigs (like a Heath HW-7 or a home-brew
transceiver) with inadequate dial calibration.
With these transceivers, it's nice to have a
crystal controlled spotting oscillator, like the
one in Photo A. I just pop a crystal into the
““chirper’” and dial my receiver until I find
the beeping signal source. Then I know I'm
right where I want to be.

You can use this pulsed crystal oscillator to
find the right frequency on a simple receiver,
stay inside the band with an uncalibrated
VFO transceiver, or to peak RF filters.

The **chirping”’ of this oscillator makes it
easy to find in my receiver, even on a crowd-
ed ham band full of heterodynes. It also has a
continuous-on mode so it can be used as a
weak-signal source for peaking receiver pre-
selectors and RF filters.

Circuit Description

See the schematic for the crystal chirper.
The circuit couldn’t be much simpler; its
heart 1s a JFET crystal oscillator. Transistor
Q1 switches the power supply to the oscilla-
tor. When Q1 is on, the oscillator runs. Crys-
tal Y1 sets the oscillator frequency; this can
be just about any crystal from 1 MHz up
through 30 MHz.

Switch S1 provides a high at the base of Q1,
switching it on and causing the oscillator to
run continuously. I use this mode when I'm
optimizing filters. Switch S2 (a momentary
pushbutton) applies power to U1, a 555 timer
IC connected as an astable multivibrator. The
555 runs at about five pulses per second,
switching Q1 (and the crystal oscillator) on
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by Leslie K. Bartoloth KA1MJP
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Parts Substitution

The parts shown in
the schematic are sim-
ply the parts I used in
my prototype. A wide
range of parts values
- | and types can be substi-
| tuted for them. Q1 can
| bea2N3904, 2N2222,
or 2N4401 (or just

|

elp you ﬁ;d

and off five times per second. I use the pulse
mode when I use the oscillator as a spotter
with my simple QRP rigs. It can be hard to
stay in band with an uncalibrated transceiver,
but once I spot the beeping oscillator, I know
[ can tune a bit to one side or the other and still
be legal.

Because the RF oscillator does not run un-
less Q1 is switched on, and the 555 does not
run unless power is applied through S2, the
chirper draws no current when it is not in use.
An ON/OFF switch is unnecessary, and a
single 9-volt battery lasts a long time

Construction

Almost any construction technique will
work with the chirper. 1 prefer *‘ugly
construction,”’ with all the components
mounted up on one side of a scrap of PC
board (as shown in Photo A). You could
also use a Radio Shack prototyping board, or
use the printed circuit board layouts in Figure
2and 3.

I built the prototype inside a printed-circuit
board enclosure, but shielding is not critical.
In fact, you don't really want to shield this
project! It’s a signal source, after all, and you
want the signal to get out and into your re-
ceiver. I built an earlier version inside a glass
jar, and it worked great, even without the
wire “‘antenna’’ shown on the prototype in
Photo A.

I used crystal sockets for both FT243 and
HC6 crystals in my prototype. I've had very
good luck with crystals from CW Crystals, in
Marshfield, Missouri. If you use these crys-
tals, you'll only need an FT243 socket. You
can also use alligator clips as a *‘socket’” if
you keep the leads short.

the right frequency in
crowded ham band. The author’s prototype was built using the ‘‘ugly construction’’
technique, however a PC board pattern is available (see Figures 2 and 3).

about any other ‘‘ge-
neric’’ NPN transis-
tor). Q2 can be a
2N5484 or 2N4416 in-
stead of the MPF102 shown. Ul can be a
plain-vanilla 555 (it may have numbers like
NESS55 or LMS55, but it’s the same part
either way), or you can use the CMOS 7555
for even lower power consumption. At the
low duty cycle of the chirper, you don’t really
need the more expensive CMOS part.

Any small-signal diodes will work as re-
placements for the IN914s. 1N4148s are a
good choice, and again, the generic Radio
Shack parts will work here. The bypass ca-
pacitors (the 0.01 YF caps connected from the
emitter of Q1 and the junction of the two

Continued on page 30
Parts List
Q1 2N3904 transistor
Q2 MPF102 FET
U1 NES55 timer IC
R1 1k resistor
R2 3.3k
R3,R5,R6 10k
R4 100k
C1,C2 0.01 yF capacitor
C3 10 pF electrolytic
C4,C5 100 pF
SWi1 SPST switch
Swa2 momentary contact switch
(normally open)
RFC1 10 uH RF choke
XTAL see text
D1,D2 1N914 diode
LED1 red LED
A blank PC board is available for $4 +
$1.50 shipping per order from FAR Cir-
cuits, 18N640 Field Court, Dundee IL
60118.




HF Equipment Regular SALE

IC-781 Xcvr/ps/tuner/scope » Special $6395.00 4999

IC-751A 9-band xcvr/.1-30 MHz rx... $1440.00 1199
PS-35 Internal power supply............. 228.00 209%
FL-63A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ....... 115.00
FL-53A 250 Hz CW filter (2nd IF) ...... 115.00
FL-70 2.8 kHz wide SSB filter ............. 59.00

IC-735 HF xcvr/SW revr/mic............... 1064.00 899%

PS-55 External power supply ........... 228.00 209%
AT-150 Automatic antenna tuner ...... 446.67 399%
FL-32A 500 Hz CW filter...................... 69.00
EX-243 Electronic keyer unit .............. 64.50

UT-30 Toneencoder..............oooovennnnnn. 18.50

IC-725 HF xcvr/SW revr/mic................ $893.00 749%
AH-3 Automatic antenna luner ........ .. 488.33 449%
IC-726 10-band xcvr w/ém................. 1283.00 1088

HF Accessories: Regﬂfar SALE
IC-2KL HF solid state amp w/ps ....... $2079.00 1719
IC-4KL HF 1 kw amp w/ps = Special.. 7275.00 5799

EX-627 Automatic antenna selector ..... 314.67 279%
PS-15 20A external power supply ........ 183.00 169%
PS-30 Systems p/s w/cord, 6 pin plug 363.00 329%

SP-3 External speaker..............coccnnnenen.865.00
SP-7 Small external speaker................... 51.99
CR-64 High stab. ref. xtal; 751A, etc ..... 79.00
SM-6 Desk microphone .. .- 47193
SM-8 Desk mic: two cables, scan .......... 89.00
AT-500 500w 9 band auto ant tuner...., 589.00 539%

AH-2 8-band tuner w/mount & whip..... 780.00 689%

Accessories for IB-TBiﬂEmEmzﬁﬁfﬁ . GA_I.I. | |

=

* Large Stocks

* Fast Service

* Top Trades
at AES

VHF/UHF Base Transceivers Regular SALE

IC-275H 100w 2m FM/SSB/CW.............. 1455.00 1219
IC-475H 100w 440 FM/SSB/CW .......... 1665.00 1398
IC-575A 25w 6/10m xcvr/ps ................ 1455.00 1199

IC-575H 25w 100w 6/10m xcvr ............. 1564.00 1329
IC-1275A 10w 1.2GHz FM/SSB/CW ....... 1923.00 1599

VHF/UHF FM Transceivers Regular SALE
IC-229A 25w 2m FM/TTP mic ................$392.00 329%
IC-229H 50w 2m FM/TTP mic ............... 425.00 359%
IC-38A 25w 220 MHz FM xCvr.......co e 409.00 349%
IC-449A 35w 440FM xcvr/TTP .................473.00 399%
IC-1201 10w 1.2GHz FM/SSB/CW ............ 831.00 719%
Dual band FM Transceivers  Regular SALE
IC-2410A 25w 2m/440 FWTTP mic ...... $889.00 749%
IC-2410H 45w 2m/35w 440 FW/TTP mic 932.00 789%
IC-3220A 25w 2m/440 FW/TTP mic ........ 685.00 579%
IC-3220H 45w 2m/ 35w 440 FW/TTP mic 727.00 599%
IC-2500A 35w 440/10w 1.2GHz FM .......1039.00 B869%

Multi-band FM lransceiver Regular SALE
IC-901 50w 2m/35w 440MHz FM xcvr $1039.00 869*
UX-R91A Broad band receiver unit ..... 405.00 359%
UX-19A 10w 10m unit... e 311,00 27995
UX-59A 10w 6m unit. .. ... 363.00 329%
UX-592A 2m SSB/CW mﬂdule .. 623.00 549%
UX-39A 25w 220MHz unit ................... 363.00 329%

UX-129A 10w 1.2GHz unit..........ccevvnnnee. 571.00 508%
UX-49A 440MHz module for IC-900 ......... 363.00 319%

IC-970A 25w 2m/430MHz xcvr/ps......... 2409.00 1999
IC-970H 45w 2m/430 MHz transceiver . 2567.00 2159
UX-R36 50-905 MHz receive unit........ 405.00 349%
UX-97 1.2GHz band unit ................... 1039.00 869

VHF/UHF Mobile Antenna Regular SALE

AH-32 2m/440 Dual Band mobile ant ...... $39.00
Larsen PO-K Roof mount ..................... 23.00
Larsen PO-MM Magnetic mount........... 28.75

VHF/UHF Repeaters Regular SALE
RP-1520 2m 25w repeater................. $2315.00 1949
RP-2210 220MHz 25w repeater .......... 1715.00 1449
RP-4020 440MHz 25w repeater. .......... 2392.00 1999
RP-4020/50W 440MHz 50w repeater. ... 2599.00 2189

We stock the entire ICOM line, but due to space
limitations some items are not listed in this ad,

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

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

AES

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-3594

BRANCH STORES

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32603 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 83106

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1917

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

1072 N. Rancho Drive

Phone (702) 647-3114
1-800-634-6227

Handhelds Regular SALE
IC-2AT 1.5w Zm HT/TTP....5247.00 209=
|C-02AT/High Power 2m ... 333.00 289%
|C-03AT 2.5w 220 HT/TTP....319.00 269%
IC-2SA 2mHT ................... 345.00 289%
IC-2SAT 2m/TIP.................. 372.00 319%
IC-2SRA 2m/25-905MHz x 600.00 509%
IC-24AT Zm/440MHZ/TTP.... 492.00 419%
IC-35AT 220MHz HT/TTP..... 351.00 299%
IC-4SAT 440MHz HT/TTP..... 351.00 299%
IC-4SRA 440MHz/25-905 rx 600.00 509%
& IC-2GAT 2m HT/TIP ............ 372.00 319%
i IC-4GAT 440MHZTTP.......... 372.00 319%
IC-12GAT 1.2GHz/TIP ......... 381.00 329%

IC-W2A ?2m/440HT............. 627.00 529%
Aircraft band handhelds Regular SALE
A-2 SW PEP synth aircraft HT .............. 525.00 479%
A-20 aircraft HT wVOR = Closeowt ... 625.00 499%

A-21 Navicom Plus AircEﬂ || 660.00 599%
For info/prices on HT acmsunafs  CALL

Sﬁnwave Receivers Regular SALE
R-1 100kHz-1.3GHz AM/FM handheld.$624.00 539%

R-71A 100kHz-30MHz rcvr................. 1019.00 869%
RC-11 Infrared remote controller....... 70.99
FL-32A 500 Hz CW filter...................... £9.00
FL-B63A 250 Hz CW filter (Ist IF) ......... 59.00
FL-44A SSB filter (2nd IF) ................ 178.00 169%=
EX-257 FMunit ... 49.00
EX-310 Voice synthesizer................... 59.00

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

lu:essnna; for
R-1/R-72/R-100/R-9000

H-II][I 100kHz-1.856GHz AM/FM, 12vdc 707.00 §99%

R-7000 25MHz-2GHz receiver............ 1221.00 1029
RC-12 Infrared remote controller....... 70.99
EX-310 Voice synthesizer .................. 59.00
TV-R7T000 ATV unit........................... 139.00 134%
SP-3 External speaker ....................... 65.00
CK-70 (EX-299) 12V DC option ........... 12.99
MB-12 Mobile mount ...................... 2599

R-3000 100kHz-2GHz all mode rec... $5677.00 4699
All Prices are subject to change without notice.

' AES® Over 35 Years in Amateur Radio
HOURS * Mon-Fri 8-3:30; Sat 9-3

@ Orders/Trades e Call Toll Free

FAX: (414) 358-3337

Associate Store
CHICAGO, lllinois 60630
ERICKSON COMMUNICATIONS
53456 N. Milwaukee Avenue
Phone (312) 631-5181

1-800-621-5802




oday's No-Tune
Multiband Antenna

No pruning. Mo tuning. Ne knobs 1o rwist

INT is No-Tune on 80 cw, 40, 20, 17, 12 10, TNT2 is No-mune on
40, 20, 10. Work other bands w/ uner. DX &Gain rise w/ frequency.

Ready to Use
Includes tsolation

balua & 99 fi RGEx

The modern coax-fed
version of the classic
off-center fed windaom,
Technote 126--S695 ppd

TNT/2 " .o
AntennasWest M $ﬁ?ﬂ9 long Par

Box 500625, Provo, UT 8605 sime 800-926-7373
CIRCLE 135 ON READER SERVICE CARD

Kank-Froof No lraps or Hesistors
Wa-Sealed Insulated 1o 3000V

Low Noise Rared 300 Wams

TNT $89% =

155 1 long P&H

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

N

/4 1991 CALL DIRECTORY by
(On Microfiche)

Gl ENRCIONY i et s $10
A IO s e o i ite siece s aheinincy 10
Geographicindex. ............... 10

All three — $25
Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: 894-5777 800: 282-5628
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Say You Saw
It in 73!

THIS MONTH'S GOODIE FROM THE CANDY STORE
Ty YAESU
[RDC| oo ME==S
g—————=x UNDER $2850.00 B
Samikar Savings O Korwoad. Astson e il
Yaogu Hy Gain Mince. Eic &L TO

HUSLER 5BTY UNDER $106.90
Dhver 3034 Ham Rem=s n Stock, all Prices, Cash FOA Prealon
Moia Speciak in HAM-ADS Locking for Somathing nol Listied

Cadl or Wit
ROSS DISTRIBUTING COMPANY
78 5. State Street, Preston, id. 83263 - Telephone (208) 852-0830
Hours Tue.-Fri_8-5 - 3-2 Mondays. Closed Sai. & Sun
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X-BAND TRANSMITTER
= N\ Miniature (274 x 3% x

__'-—' 1") GaAs microstrip
————ditfransmitter pro-
vides 10 dBm centered at 10.525 GHz.

MAKE LEARNING FUN Integrated microstrip patch antenna elimi-
. nates the need f
with the CODEKEY 1000 5O SAS A,
Code Practice Oscillat Advanced matching techniques secured
WITH TEC-200 FILM et goodtemperature siabity witlow requency
JUST 3 EASY STEPS: PR ffﬂﬂaﬁ and Easy to carry g:té’g- fE(ﬂ:;J ?;'ﬂl}gﬁﬂfge lesting of radar
* Copy circuit pattern on TEC-200 film k | Operates on 9V battery ANG, o rapun 0 (adar receiving
u_-r.ing any p]ain paper cupier .t : y Incliudea GQUIF?mEHt. Elﬂd pﬂlﬂt-lﬂ-mlnt'ﬂﬂmmumﬁﬂ'
* Iron film on to copper clad board Eo —Adjustable Volume tion links.
*Peelofffilmandetch g s Nom e Complete Assembled System ... $39.00
convenient 8% x 11 size P —Varable Sidetone Parts & INSHUCHON Kit —..o....c.coreeceeren $29.00
e §19.% TOORDER Ay i
5 Sheets for $3.95 10 Sheets only $5.95 —CALL—
add $1.50 postage 1Y Res. add sales tax sedich (718) 983-1416 P.O. Box 80096, Fort Wayne, IN 46898
The MEADOWLAKE Corp. tt:;i@ﬂt e 5 6. B 121648 (219) 489-1711
Dept. S, P.O. Box 497 N T ARE. STATEN ISLAND Visa + MasterCard - Check - Money Order - COD
Northport, New York 11768 BORR! N.Y.10313-0006 HﬂﬂE’f_—BﬂEk Guarantee
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ICOM BATTERY INSERTS

Sell YOUR used gear

: : BP-3 84v  270mah  $15.00 SHORTY ALL-B
- 13.2v 200mah $23.00 Mg = J - (e
Call Sue Colbert. BP-8 8.4y 800mah $21.00 THE PERFECT MATCH FOR ONLY 70 FOOT

ANTENNA TUNERS WITH
A BALANCED OUTPUT

LONG OVERALL

KENWOOD BATTERY INSERTS

3 o Complelely faciory assembled ready 1o uso

PE 21 ?‘21" Enﬂmah $1 E'HG » Small, ghtweight, weatherproaol E-Eaizd sharensss wilh ylminlpss sleal

PB-21H 7.2v 600mah $15.00 Byelels
O 1N1C MEIX PB24Tabs  96v  600mah  $15.00 e e S ey

f i GEVEra slorms
: g EiTT FB-25/26 8.4v 500mah $18.00 * Centereg with 100 feet of low loss 450 ohm batanced transmissian ine
: = el A el LEY b 3 Li3 * Includes center insutatar with an eye hook lor center suppof|

i -r !"'T'.,F il J A Vit “' . ='_' o i * |ncludes cuslom malded mselalors malded of 1op guahiy malenal welb

YAESU BATTERY INSERTS

fugh diglectric guakhes and sxceflent weatherabilny

FNB-4/4A 12v 500mah  $27.50 A -itho ol cpeninivrelg oo RS SO RO
FNB-10 7.2v 600mah 5154&0 » Handles 2 kw PEP & covers 160 through 10 meters
FNB-17 7.2v 600mah  $18.00 T R s

Only $39.95 rro

The ALL-BANDER DIPDLE, ai-bang doublet type antanna & lullty sssembl
2d Overaid IE'r':j:!'. 135 12! wallh 100 leat 450 CHEM 1HI'IJ|”|{'

MORE BATTERY INSERTS

Tempo S2/4/5 Late 500man $21.00
San-Tec #142#144 Tabs  600mah  $22.00 Only $29.95 eep
Azden 300 Tabs 600mah  $15.00
| . Bearcat 600mah  $20.00 GEHV ANTENNA
a~ Regency MT1000 Tabs 600mah  $15.00 “y
] s S F =% _
¥ - "o’ nEe YAESU COMPLETE PACKS 1
TWERA Y o FNB-2 10.8v  500mah  $19.00
PC GOES/WEFAX 3.0 is a professional fax reception SyS- FNB-11 12.0v 600mah $52.00 . Ve I o -
tem for the IBM PC. It includes an AM/FM demoduiator FNB-12 12.0v 500mah  $45.00 ] i e o T e e e e
software, cassette tutorial and 325 page manaul. Check | FNB-12S 12.0v 600mah  $48.00 0 e e S S e i it SO e i T
T e SO G ENCW) Se FNB-14 72v 1000mah  $48.00 s aye st et & heiie Aot g S el T
fﬁs up 10 1280xB00X256 g; Lat/Lon. Grids FNB-145 72v 1400mah  $59.00 B ST S T e e T
attended Operation tal Pregcton FNB-17 st g besomidoatee, Snadsre rpis s bl vy
T = SR SR LR 0 | enes s s e
Gmﬁtagﬁmdmlm EcmimFﬁEm ICDM PACHE 21# SAT - EGAT 'z.:-:-'--ll:-:::.n_-n.h'" I:.I;-h:—.i.,‘i‘;::' E-E-"'-t: '..?:‘EE-'E-f L LT e ady 15
Tw ﬂit:lkjﬁoﬂpe infrared Aqa?l,lg_-g EF—ESE ?2“ ?5[]ma]1 mm _.._.‘.m:. ::__._;T_ ﬁ_.?‘.. EF o ==y b wged v 3 o foed s o
Photometry/Histograms  Vanable IOC & LPM BP-84 7.2v 1000mah $50.00 MODEL BANDS LENGTH PRICE
PC H F y s he Imah $60.00 GSHV-M0 EO-10 102 $49 95 pep
: FACS ] hl ] I—-E -S *0 599 *Add $3.00 Shipping FREE Catalogue E L 010 1 -?.’E*ﬁ $34.95 FPo
PC HF Facsimile 5.0 is a complete shortwave FSK fax o no st of Ea:-:_- with 31 o5& fesegme]
system for the IBM PC. It includes an FSI{?E}e‘:rmum VISA MasterCard Vi f i -.:'.'.;_.'_",- PR "._ Sal m-?_i el

software, 250 page manual and tutonal cassette. Call or
write for 8 complete catalog of products

TNR The Battery Store
279 Douglas Ave., Suite 1112

AT YOUR DEALER. \F NOT. ORDER DMRECT

VGE

VAN GORDEN ENGINEERING

L R e e - =
BUR TR, 5 EUCLID OHID s£1;

Software Systems Consulting |

615 5. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568

Altamonte Springs, FL 32714
1-800-346-0601

PHONE (216) 24816580 EAX 2167 4818329
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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 corre-
spond to those on the feedback card oppo-
site this page. On the card, please check
the box which honestly represents your
opinion of each article or column.

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

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss in
a damning or praising letter to the editor
while you're at it. You can also enter your
QSL in our QSL of the Month contest. All
for the low, low price of 29 cents!

Feedback# Title
1 Letters
Never Say Die
QRX
Build a GaAsFET
Simple Pulsed Crystal Signal
Source
DigiMax D1200 Frequency
Counter
7 An ATV Downconverter with a
Difference
8 Using RS-12
9 The JPS NF-60 DSP Notch Filter
10 Circuits
11 New Products
12 The Lappack
13 ATV
14 Hams with Class
15 A Remote Field Strength Meter
16 73 International
17 Updates
18 Ask Kaboom
19 Homing In
20 QRP
21 RTTY Loop
22 Hamsats
23 Ham Help
24 Barter 'n’ Buy
25 Above and Beyond
26 Dealer Directory
27 Random Output
28 Propagation
29 Special Events
30 40/80 Meter Wave Ryder

o Be W

o3}

RC-1000 REPEATER CONTROL

e Autopatch = Patch Re-encode Dialing
e Reverse Patch » User Programmable CWID
& Codes » Intelligent CWID = Remote Base
» 3 Auxiliary Outputs = Complete Interface
» Control Rcvr Input » Programmable

Tailbeeps = DTMF Decoder w/mutin
P g 42 Page Manual w/Schematics

Also — RC-100: BASIC REPEATER CONTROL RC-1000 Wired & Tested ...... $239.95
w/Remote Base * User Programmable w/DTMF  Optional Enclosure $59.95

wszsars| Micto Computer Concepls 548 923, gp 76 o
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ELENCO & HITACHI PRODUCTS

48 HOUR

i)

1-800-292-7711

SHIPPING AT DISCOUNT PRICES

Hitachi RSO Series

(Poriabie Real-nma Digtal Storage Dascloscopes)
VC-6023 - 20MHz, 20M5/3 §$1.695

HITACHI COMPACT SERIES SCOPES

Ths senes Drowess many new nckeess soeh = CHT
Aasooyt Cursor measurements (V. 1085 JESAGESA) Fre-

SPECIAL BUY
V-212 - 20MHz Scope $425

VC-8024 - 50MHz, 20MS/s $1.995 mﬂ?w-iﬁm- wm
VC-8025 - S0MHz. 20MS/s £2.195 eyt . S-ncl A
VC-6045 - 100MHz, 40MS/s $2,995 Hitachi Portable Scopes i et det e o oy
VC-5145 - 100MHz, 100MS/s 54 495 DC lo 50MHz, 2-Channel, DC olfsel func- V-660 - B0MHz, Dual Trace ________ 51,148
ASCKs rom Hitachi feature rofl mode. averaging, Save tion, Altermnate magnifier function :'555*- EWL:":- DJ_::E ﬂlﬁ"‘_‘-‘-rl-l‘l'lm' =2 :1.345
mamory, Smoothing, inerpolabon, prefnggering. cursar 1060 - 100MHz, Dual Trace 1,285
measwoments. Those 8copes enable Mo sccurate. V-525 - CAT Headout, Cursor Meas. $095 V-1065A - 100MHz. DT. wicursor $1 649
sirmpher observation of complas wavielorms, in soditon 1o V-523 - Delayed Sweep 5873 V-1085 - 100MMz IﬂT ;W'El.lr'tnr AT ;1'595
such lunctons as hardcogy vid & plofled interface and V-522 - Basic Modal $8756 V-1100A ‘IﬂﬂMHI QI dT — 2'195
wavelorm transfer via the RS-232C imerface Enjoy the V422 - 40MHZ §775 X 5 zh ua < race ___ $2,
comfort of analog and the powar 1o digitad. V-223 - 20MHz delayed sweep $605 V-1150 - 150MHz, Guad Trace £2.695
25MHz Elenco Oscilloscope  V222-20MHzdeiuxe 8625 Ejenco 40MHz Dual Trace
Good o
i:ig; PRICE BREAKTHRU el
1 R, 340
<Dl Yo .mem | { -H:nnﬂ.rnmE"GHT
[ * 1MV Sensavity | . 2w wom per cranee: memory issgn L & = 1MV Sensitrity
=3 & « 6" CAT | . 1005 samping rae $795 3 « 100V Accsseration Vokaoe
——— * X-¥ Operation | « Swee-ci-an mcrnoiogy S t— 1 * 17ns Fse Time
«TVSync | = incaces prodes = X-¥Y Operaon
= includes (2) 1x, 10x Probes

= {2} 1x, 10x Probes included

Al scopes nCiucEe pobes. hematcs. oper@ors mamegl and J pear [y o Blenco scopes) worid woe ewrrerty o0 pats § leher blany accessores svaslatie ko ol HiEnchs
scopes Call or wrte for compiete specfcations on these and many ofer oo osclioscopes. | x, 10x Scope Probes: P-1 5MHz 519.95, P-2 100MMz §24.95

Digital Capocilance Meter |  Digital LCR Meter ihiimsinwih | Kl UKE
CM-15508 LC-1801 “0088 cCopocitonce &
B+K _- | Tronsisior Tester | MULTIMETERS
TEST EQUIPMENT $58.95 ", PR R e i
All Models Available ; Pl Coils Tut-2000 Flsads Vaits, Onms | Fiuke 7741 $145
5% banic accy Caps: 1pi-200ul Curreni, Capacikors, | Ejuee 791 $169
Call for special price Zwre control wi Case Fies .01-20M Transigtors and | ) 0 07 $289
- r— Big 1* Display Big 1* Disphay b Caall for speciai price
Soldering Station | Video Head Tester | Four-Function Frequency Counters | 10MHz Oscilloscope CELLULAR
Temperature Controlled HT-200 F-100 120MH s 5-3000
S| | B B
ui Yoo Raron, || = Yoy I !_5-:_5,- F-1000 1.2GH
A . 3007-s00F |} $259 Triggerez Sweep
b - T | s detective : : lml'lﬁ' Avallabie for most phones
Overtaet Prosect |l . " Awmtter mmmw Crystal Oven _ﬁ Cail or write for details

. of VCRwork | Oecmaer 8 digh LED csptay

Quod Power Supply XP-580

AM/FM Transistor

Digital Triple Power Supply
" XP-765

ssg-gs —— s . Eﬂdi‘ﬂ ““
22V @2 $269 | with Training Course
IVE 1A 2V @ A
W@ M Hg::; Moge! AMTFM 108
: =
add Fully eguisiec. Shon orost orRecec szlﬁ?s
Fulty “equiated st 1hort oot protectes wiif I wm control J separds succles 14 Tramsitors o 5 Diocies

Waies & gres achool project

STANDARD
AMATEUR RADIOS

GF-8016 Functhion Generator
wilth Freq. Counter

$249

Sine, Square, Tnangle
Pyign, Mamp, .2 to 2MHz
Frag Countir .1 - 10MHz

Color Convergence Generator

... [T

Now available - The worlds finest
amateur radios, Unsurpassed quality

Provides sing, irlangle, square

InVE < aparation wave bom 1Mz b TMH g s Kit $56.95
cr o1 i e i 7 o ey | 5 e SANGATD e
10 rock & i
Leamn to Build and Program Wide Band Signal r AF llvl:rn outpyt J| rANOS.
Cometens ﬂh _Tlh i Generators Mini Deluxe HTs:
' Model C168A 2 meter CALL

CABBA 450MHz
Twin Band HTs
C228A ZN/220MHz
CE528A 2M440MHz

Twin Band Mobile
CSG080A 2M/40MH: CALL
We aisc have many accessones for

these radios and mos! heath rados.
Call lor details.

MM-8000
$129.00

CALL

SG-9000 $129

FF Fineey 100004500 AN Modsly
e of TR Wanabie FF oulpel

4OVAC @ 104 or 0-30VDC @ 10A. Fully
varabis, Shor orost Do

Skarurg o SO o Tt i SOTpENE Lriaen Our

- Wi ier Toanar Bacte pou 1D et ©in AL
PeOivls arcd mun @ SORS mecroproonedsr  wruch e 55-5500 w' Dightail Caciay &

by maoung Gnguape e G PO 150 MiHz buln-in Courer §249

WE WILL NOT BE UNDERSOLD! " RCC <IN 15 Day Money Back Guarantee
JPS Shipping: 48 States 5% { I:!h Jli"I' "" i "l l I'. ll""l I \"i ‘. 5 7o 9y Y Hl.i.lu E?' ¥
(53 Min $10 Max) Shipping 1245 Rosewnod, Deerfield. 1L 60013 £ TeQE WCHTCneY %
IL Res., 7.5% Tox FAX 708.520-0085 (RO 292.7TH] 0N 3410710 WRITE FOR FREE CATALOG
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73 Review

by Thomas S. Rowinski KAIMDA

DigiMax D-1200

Frequency Counter

Great performance at a budget price.

e —— e

Number 6 on your Feedback card

DigiMax Instruments Corp.
8560 Production Ave.

San Diego CA 92121

Tel. (619) 578-7171.

Price Class: $300.

y test bench, assembled entire-

ly from hamfest finds, consists
mostly of older test equipment, which
iIs both plentiful and relatively cheap.
This type of equipment is still capable
of very good performance, if you don't
mind the bulk.

The recent acquisition of a non-
functional 440 MHz HT, however,
brought out one major weakness of my
system: the inability to make precise
frequency measurements above 250
MHz. | had one of those inexpensive
"‘do everything’ 600 MHz counters,
but the accuracy was very poor and
the drift was terriblel And my rock-
steady lab-grade H-P counter was only
good to 25 MHz! Adding an external
prescaler could expand that range to
250 MHz, but with reduced sensitivity.
It was time for a new counter!

An ad in 73 Amateur Radio Today
caught my eye. Although | had never
heard of DigiMax Instruments before,
they appeared to offer a variety of
counters featuring excellent specifica-
tions at very reasonable prices. The
art of specsmanship being what it is, |
decided to take a chance on the Digi-
Max D-1200 and wring it out on the
bench!

The DigiMax D-1200

The DigiMax D-1200 measures ap-
proximately 3.5" Hx 10" Wx9.5" D,
and weighs in at just under three
pounds, including the internal battery.
The front panel (Photo A) includes two
BNC input jacks; an input sensitivity control;
an eight-and-a-half-digit LED display; LED
indicators for STANDBY, OVEN, and GATE
status; and a row of six push buttons for se-
lecting time base, input, frequency range,
and standby/on mode. Maximum display res-
olution is 0.1 Hz in direct mode, 10 Hz in
prescale mode, and 0.01 Hz and 0.001 Hz
using the X10 and X100 audio prescaler, re-
spectively. The rear panel consists of a coax-
ial (barrel) type DC power input jack, a push-
on/push-off master power switch, and a
three-way toggle switch for selecting the vari-
ous audio prescale modes.

18 73 Amateur Radio Today = March, 1992

L2 Gtz Freguarsy Lo

- i
[ | " §
i- B e gy &
. i . " i
- '
AL s FL _
AL | T e B = 5
- = =

-
| l I £
Lgf AL THENT
'k
----- Wi
__"_'t i

-

. The unit is housed in a light-colored tex-
tured plastic instrument case, and has a dark
plastic carrying handle which also serves as a
tilt bail. Power is supplied by a 12 VDC, 500
mA plug-in wall adapter/charger, or through
an internal NiCd battery pack. Neither power
source is supplied with the unit, although both
the battery and charger/fadaptor can be or-
dered from Digimax as options.

Finally, the D-1200 is supplied with a rather
comprehensive users manual which includes
not only instructions for using the frequency
counter, but also block diagrams, schematics,
calibration procedures, and a complete parts

b

e date of purchase.

bioggs D120

' W +'i.:=: I . . : ’ 5 .-h
Photo B. Internal view of the D-1200 frequency counter.

listing! DigiMax Instruments war-
ranties the D-1200 for one year from

The Insides

The internal layout is clean and logi-
cal, and the unit appears to be well
constructed (Photo B). The majority of
the electronics parts are mounted on
the large main PCB, which occupies
most of the bottom of the enclosure.
The 10 MHz proportional crystal oven
is located on the main board and is
housed within a rather thick styrofoam
block, presumably for insulation pur-
poses. A hole in the bottom of the case
allows for easy access to a tnmmer
capacitor for calibration of the time
base oscillator.

A smaller board mounted piggyback
atop the main PCB contains the audio
prescaler. The LED displays are
mounted on a third printed circuit
board at the front of the case, mounted
at a 90 degree angle to the main
board. All connections between the
three PCBs are made with ribbon ca-
ble using DIP headers and sockets,
making for easy disassembly and ser-
vice, if ever required. A plastic battery
holder for six C-sized cells is mounted
inside the rear panel, complete with
the charger circuitry. DigiMax offers a
NiCd option for around $35, but all that
is required to implement this feature is
the installation of the six C-sized NiCd
cells in the battery holder. If you al-
ready have these batteries at home,
save the $35 and do it yourself!
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Performance

The performance evaluation was conduct-
ed in two phases. First, | bench-tested the unit
to verify the manufacturer’s published specifi-
cations. For test equipment, | used a Hewlett-
Packard 241A oscillator, 403B AC voltmeter,
and B654A RF signal generator; a Phillips
PM6652C frequency counter; and a Soar
5030 digital multimeter. Due to equipment
limitations, the RF tests were limited to a maxi-
mum frequency of 535 MHz. In the second
phase, | used the D-1200 extensively in



'/’ WE SHIP WORLDWIDE

Barry Electronics Corp. [t

WORLD WIDE AMATEUR RADIO SINCE 1950

J\

Your one source for all Radio Equipment!

Los Precios Mas Bajos en Nueva York

7 WE SHIP WORLDWIDE!

Monday-Friday 9 to 6:00 PM

E ONV Safety IC-RT1A, 751A, 781, 229H, R-7000, IC-765,
_ S | 3 IC-726, 3220H, 735, IC-901, IC725,
' = | et QP FE hejta-in stock IC-2410A/2500A, R-1, R-72, R-100
Wherever | go | take my radio. Vg o e ras YAESU
i T R S A
FT-767GX, FT-890, FT-747GX, FT-990, R S
FHG-BHUI‘J FT- ?'SEH FT- 1ﬂﬂﬂn FT—415!H15
KE NWOOD FT-5200, FT-2400, FT-470
w ANTENNAS YAESU ICOM Landmoblle HT's CES
LB A-S, AES, Cushoraft, Hy-Gain, FT-23R/26/76 IC2/3/4SAT Lfﬂ“m';' R Simplex Autopatch SDI50 Will Patch FM
g Hustler, KLM, METZ, Urban, FT411E-811-911 |GUEAT-'ESHA YAESU: FTH 2008/7008 Transceiver To Your Telephone. Great For
§ MODUBLOX, TONNA, Butternut, i FTH-2008/7008 IC2/4GAT/24AT UNIDEN, REGENCY, KING, Telephone Calls From mobile To Base. Simple

&4 Multi-Band

TS450S/AT, R-5000, TS-850S, TM 241A/
441A, TR-7T51A, Kenwood Service Repair,
TH225A, TM-631A, TS1405, TSE90S, RZ-1,
TS-790A, TS950SD, TH-7TTA, TH27/47A,
TM-841A, TM-T41A, TM-732A.

gt ndondng MARINE RADIOS
STOCKED: ICOM M7, M11, M55, M700TY, M80O
AF Concepts AVIATION PORTABLE ICOM A-21
Mirage KING KX-89
TE Systems
Budwig ANT. Products

FLUKE 77, 83, 85, 87 Multimeters

GEOCHRON
World Time Indicators

VoCom/Mirage/Alinco

VoCom/Mirage/TE SYSTEMS
Amplifiers & 5/8\HT Gain computer Interfaces —
Antennas IN STOCK Stocked: MFJ-1270B, DAIWA

QUOTES JRC
MFJ-1274, MFJ-1224, AEA NRD-525
G&G ELECTRONICS ART1, PK-88, MFJ-1278T, PK-232 MBX MoOTOROLA AUTHORIZED DEALER JST135 y 55
Air Disk, SWL, Morse Coach W/FAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER NRD-535D [
AOR-ARS00, 1000, 2500, 2800, AUTHORIZED i
Professional SUOD=MCE range Soannors N e B
Soldering Wide salnn;tlun of SW & Amateur S ON Y :::I:: '2_::::‘?““' i |= ;
tat ublications . E ; -
45; :\‘ E Phillips DC-777 Sxe F:;Eﬁé-ﬂ%ﬂ i Stocked & serviced, | HEIL $ E
$79 FM, MW, LW, SW OPTOELECTRONICS model 1300 H/A, 0-1300MHz | Co 10 9reat prices! EQUIPMENT .!E
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AF input sensitivity was measured on the
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direct input only, both with and without the
internal audio multiplier in line. The results are
shown in Figure 2. In direct mode, sensitivity
was 10 mV over the entire audio range and
remained there well into the RF range. With
the X10 audio multiplier switched in, best-
case sensitivity of 21 mV occurred at 1 kHz,
and gradually rose to 85 mV at 20 kHz Using
the X100 multiplier resulted in an input sensi-
tivity figure of 20 to 30 mV, with a maximum
frequency limit of 5 kHz.

Accuracy and drift were checked by feeding
the output of a 10 MHz ovenized reference
oscillator to both the D-1200 and a reference
counter, and comparing the readings over a
period of time. The reference counter had re-
cently been calibrated to NIST traceable stan-
dards, and the test was conducted in an envi-
ronmentally controlled room held at constant
temperature and humidity. The D-1200 as re-
ceived from the factory read 5 Hz low. Maxi-

450 500 2550 | mum drift after a two-hour warm-up period

was no more than +0.3 Hz over the next five
hours (yes, that was 3/10 of one hertz)! The

Figure 1. RF input sensitivity vs. frequency.

input sensitivity control had a range of approx-
imately 37 dB on the prescale input, and had

no effect on the direct input. Power consump-
tion was 50 mA when charging the battery

0 : I . T 3 T ! i

pack, 200 mA in ‘'standby’ mode (oven on),
and 550 mA when the counter was opera-
tional. The unit will operate with a supply
voltage of 89 to 14 VDC.

Operation

The DigiMax D-1200 was very easy to use.
All the controls functioned as designed, and
the two-tone color layout of the front panel
helped avoid any confusion as to the control
settings. The front panel power button switch-
es the unit between “on’” and ‘“‘standby"
mode. (In standby, all electronics are powered
down except for the crystal oven and time
base oscillator). When in standby, a front pan-
el LED lights to alert the user of the increased
battery drain. The main power switch on the

10 ~Wq@aé}&$-€}G-&%ﬁﬁ%ﬁ&%-ﬁ*@—%%—éé—ﬁ%é—e—&%ﬁi rear panel switches off power to all the cir-

cuits. This is handy when prolonged battery
; operation is required, at the expense of some

0 2 4 6 8

< Direct 0O x10 x x100

i L

—_—
12 14

Frequency KHz

16

8 20 stability. The batteries are automatically trick-
le-charged whenever an external power
source is applied to the D-1200's power jack,
regardless of the main power and standby

Figure 2. AF input sensitivity vs. frequency.

a number of environments, including bench-
top, mobile, and field-portable operation. The
purpose here was to uncover any flaws in its
ergonomics, construction or materials.
Electrically, the unit performed quite well.
Figure 1 shows the RF input sensitivity of the
DigiMax D-1200 as a function of frequency.
The direct input sensitivity, corrected to 50
ohms, ranged from 25 mV to 300 mV at 10
MHz and 55 MHz, respectively. The 400 MHz
range prescaled input sensitivity registered
between 4.4 mV and 25 mV at 10 and 500
MHz, respectively, with a best figure of 1.3 mV
at 80 MHz. The best 1.2 GHz range prescaled
input sensitivity measured was 2.8 mV at 260

MHz, with a worst case sensitivity of 40 mV
occurring at 15 MHz.
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switch settings.

Manufacturer’s Specifications for DigiMax D-1200 Counter

Frequency Range

Sensitivity

Resolution

Time Base
Accuracy

Aging
Input Impedance

10 Hz-50 MHz (Direct)
10 MHz-1.2 GHz (Prescale)

10-50mV typ. 50 Hz-25 MHz (Direct)
10-50 mV typ. 25 MHz-300 MHz (Prescale)
20-100 mV typ. 300 MHz-1 GHz (Prescale)

0.001 Hz, 0.01 Hz (Audio Scaler)
0.1 Hz, 1 Hz, 10 Hz (Direct)

10 Hz, 100 Hz, 1 KHz (Prescale)
10 MHz crystal proportional oven
+0.05 ppm (20-40 degrees C)
+1 count

1 ppm per year, typ.

1 Megohm / 20 pF (Direct)

50 Ohms (Prescale)




One area which caused some minor confu-
sion was the crystal oven indicator. On some
days, the “oven’’ LED would go on as soon as
| switched the counter on. At other times, it
took 30 to 40 minutes for the LED to come on.
Fearing | had an intermittent crystal oven, |
called DigiMax, and a quick chat (yes—I
talked to a real, live, knowledgeable human
being on the first try!) put my concerns to rest.
On my older equipment, the oven indicator
turns on whenever the heating elements are
energized, showing the oven is operating. On
the DigiMax D-1200, the oven indicator goes
on when the oven has reached operating tem-
perature! | guess | was used to the old school.
The system used on the D-1200 is actually
more logical, since illumination of the oven
LED shows when oven temperatures have
stabilized, which corresponds with best accu-
racy and lowest drift! Special thanks go to Mr.
Dan Burton (who | later learned was the presi-
dent of DigiMax!) for not only explaining the
operation of the LED, but for taking the time to
describe the associated circuitry and design
features in detail.

Observations

The D-1200 was not, however, entirely void
of problems. There were some minor flaws,
mostly relating to the materials used. The front
panel power/standby switch is colored red
to set it apart from the other push buttons.
The red color, unfortunately, is painted on
the plastic, not molded in. Within three weeks,
enough paint had chipped off the switch
to make me want to scrape the rest off!
Luckily, the poor paint adhesion made this a
five-minute job using nothing more than my
fingernail!

The plastic carrying handle, which doubles
as a tilt bail, was a bit on the flimsy side. The
handle flexed considerably, and the position-
ing mechanism (also made of plastic) had a
sloppy and vague feel. These two minor points
were the biggest flaws of the D-1200. Al-
though neither impaired the counter’'s useful-
ness, they gave it a ““cheap’” feel and detract-
ed from the otherwise excellent performance
of the unit.

The D-1200 is supplied with plastic feet, but
they are made of hard plastic. This, together
with the relatively light weight of the counter,
caused it to slip and slide excessively when
placed on hard, smooth surfaces such as plas-
tic, finished wood, or metal.

The coaxial power jack on the rear panel
was an odd size. Not that it was non-standard
(Radio Shack sells the mating plugs), it was
just a type seldom used on other electronic
equipment.

Finally, there were many times when | would
have liked to stand the counter up vertically,
on its rear panel. This was not possible, how-
ever, due to the shape of the case and the
positioning of the main power and audio
prescaler switches. Both of these swilches
projected beyond the rear of the instrument,
making it very unstable.

Modifications

There are a few easy modifications which
can be done to make the D-1200 more user

friendly. First, get a set of large, square rubber
self-sticking feet (available at Radio Shack)
and apply them to the bottom corners of the
case. This will instantly fix the slipping and
sliding problem on hard surfaces!

Next, get four pieces of hard rubber, cut into
3/4" cubes. Using Super Glue™ or epoxy, glue
these onto the corners of the rear panel.
These blocks will serve as legs, and will make
it possible to stand the counter up vertically for
field use in cramped quarters.

For the more adventurous, get four switch-
ing diodes, such as the 1N914 type available
at Radio Shack, and solder two diodes in par-
allel, front-to-back (cathode-to-anode, and an-
ode-to-cathode). When done, you should have
two sets of diodes. Now solder one pair of
diodes from the center conductor of each of
the BNC input jacks to ground, keeping the
leads as short as possible. The diodes will
conduct any time the signal level rises above
0.7 volts or so, protecting the counter input
from overload. This modification should only
be undertaken by those skilled in soldering
delicate solid-state equipment!

Finally, | replaced the DC power input
jack with a jack of the same size as the one
used on my ICOM 2AT, allowing me to use one
cable to power all my equipment from the mo-
bile! This last modification is one of conve-
nience only.

As always, before modifying any piece of
gear, make sure the unit is functioning proper-
ly and out of warranty. Most manufacturers
will not honor warranties on equipment which
has been modified by the user. Play it safe and
wait for the warranty to expire!

A Great Bargain

| have owned my unit for well over nine
months now, and it has held up extremely
well, even after a few minor drops (not recom-
mended). Although test equipment limitations
prevented any testing above 535 MHz, the
D-1200 met and exceeded all the manufactur-
er's performance claims up to that frequency.
Based on those resuits, | would accept the
published specifications as valid, real-worid
performance data and fully expect the unit to
perform as advertised all the way to its 1.2
GHz limit.

The DigiMax D-1200 frequency counter of-
fers performance that was inaccessible to the
average ham only a few years ago. To find
such a level of performance in this price range
is truly amazing! Although it did have a few
minor faults in the area of material and finish,
none of these in any way impaired its useful-
ness or accuracy. The clear, well-documented
manual and excellent customer support were
also welcome surprises!

Note that the D-1200 is strictly a frequency
counter; it won’'t measure interval, period, or
all those other functions of the fancy counters,
but then it doesn’'t cost anywhere near as
much, either! If the audio prescaler function
isn't required, you can save $40 by ordering
the DigiMax D-612 counter! On a scale of one
to 10, | would rate the DigiMax D-1200 a solid
nine, and strongly recommend it to anyone
looking for a high performance frequency
counter on a budget. E§j

' business radio servicing ‘

RF POWER

TRANSISTORS

We stock a full line of Motorola,
Toshiba & Mitsubishi parts
for amateur, marine, and

Partial Listing of Popular Transistors in Stock

BFR%E $275 | MRFIS4E S1500 | 25C2509ws $24 60
CD2664A 2400 | PTE619 19.75 | 25C2539 19.75
SetdMatched 110.00 | PT9847 2100 | 28C2559  35.25
ECG340 140 | RF120 2190 | 25C2630 2 24.25
MRAF134 1600 | SD1229 1200 | 2SC2640 17.00
MAF136 21.00 | sSD1272 1200 | 25C2641 17.70
MRF137 2400 | SD1278-1 1575 | 25C2642  28.25

S01407 29.90
501428 34.00
501429-3 37.70
SRF2072 13.75
SRF3662 28.50
SRFITTS 175

25C2694 46.75
25C2695 .75
25C2782 T 75
25C2783 59.85
25C2879 21.90
25C28T9 mr 4850

MRF 138 35.00
MRF150 68.75
MRF1T1 3450
MRF172 &0.00
MRF174 80.00
MRF207 475

MRF208 18.95 SAF3800 18.50 25C2904 3250
MRF212 20.40 2N1522 1195 25C2905 S0
MRAF224 17.75 IN3553 100 25C0 1225
MAF2I7 im NI 295 40582 10.95
MRF238 16.00 2N 3866 1.25 LOW NOISE FIGURE
MRF239 17.00 2NS04B 11.85 MGF1302 795
MRF240,A 17.75 2NA42T 1.25 MGF1402 17.95
MRF245 32.00 2N5108 1.75 MRFS01 1.50
MRAF247 24.75 2N51T79 1.25 MRFS11 & 966 3.50
MRF248 35.00 2N5589 19.95 NE25137/35K174
MRF261 14.50 2N5591 14.50 ME41137/35K124 3.50
MRF262 13.00 2N5641 17.90 VIS & U30 175
MRF264 14.00 2N5642 18.90 2N4416 & J310 1.50
MAF09 7975 2N5643 2090 OUTPUT MODULES
MRFI14 29.00 IN5344 1200 | (Partial listing only - cal

MRFIIT 68.50 ZN5545 12.00 tor mamRers not ated

MRF327 B4 25 INGBLE 1500 SAUM ssoum 4950
MRF412 2200 JNEDR0 G50 SAVE 153 4150
MRF421 24.00 INBOB 12.25 SAVT 144 4550
MRF422 3600 INGDA234 4TS CSAV12 144wy 2750
MAF4Z2me B1.50 2NE09T 20.00 SAYIS222 5475
MRF433 12.75 258754 2.50 SAV1Tras sow 68,50
MRAF 450 13.50 25CT30 4.50 MATTOAL M'H 49.90
MRF453 16,00 25C1307 4.75 M57710A 38.70
MRF 454 15.50 25C1728 18.25 M57T19N 49,95

M57726 144 67.75
MATT27 142 65.50
M57T7T29 240 68.95
M57TT29H 72485

25C1045 5.75
25C1946,A 18.75
25C1847 8.75
25C1955 9.00

MRFA454A 17.00
MAF455 11.25
MRF4554 1275
MRF458 20.00

MRF4TS 675 25C1957 1.235 N5TTI2L 35.70
MRFATS 400 25C1969 49 MST73T 120 5775
MRF4TT 1250 28C19N 4.80 M57739C ceL 5325
MRF4TS 15.00 25C2028 195 M57T41ILMH 55.00
MRAFifSws 2175 25C2029 350 M5TTAS 1w 8995
MRAF492 1675 2502075 .75 M577T35 17.50
MRF457 18.75 2502094 21.80 M577T62 1298 TE6.60
MRAF515 3.00 25C2097 28.00 M57764 506 T4.00
MRF555 3.50 25C2097Tmr  62.00 M57788M  104.85
MRF557 5.50 25C2099 29.50 M57T796H/MA 35.70
MRF559 2.25 25C2166C 1.90 M57797 MA  35.70
MRFG07 2.50 25C2221 B.25 METTOSL'M  42.90
MRFG29 450 25C2237 8.40 METT27 144N 108.95
MRFB30 .75 2SC22B4A 2475 METT28 i 119.95

ME7742  109.85
MHWSS1  42.00
MHWSS2 4475
MHWT10-123 63.00
. MHWE20-1 8300

MHWS20-2 9200

25C2289 15.15
25C2290 1475
25C2290mer 3850
25C2312C 5.40
25C23719 31.25
25C2508 10.85

MRFB41 20.50
MRAF&44 23.00
MRFE46 26.00
MRFE48 31.00
MRF&&0 1400
MRFB4G 4300

TRANSMITTING TUBE SPECIALS
GE ' PENTA / ECG PENTA LABS EIMAC

GCA7 PL $1495 | 5728 $59.95 | 8874 532475
BCLS 1275 | 811A * 1295 | 8875 109.95
6GK6 ECG13.95 | 813 36,80 | 8930MIL 268,00
GMF5 °'GE 17.95 | B33A 79.95 | 3CXB00AT 32995
BJS6C 'GE 1895 | B33C 89.95 | 3CX1200A7 424.50

JCX120007 444.50
ICX1500A7 624.50
JCX3000A7 69450
4CX2508 98 B0
4CX350A 199.50

GKD6 "ECG 19.95 | 5804 42.95
BLF6 1995 | 61468 * 1285
6LO6 °*GE 1995 | 3-500Z 9995
BMJ6 Bl CapPr. 59.95
12BYTA MAT 11.75
6550A ‘PL 16.95

4CX2508 TATS
ACXIS0A 14950
ACX1000A7 369.95 AX500A 39995
B850 °GE 2075 dCX15008 465.50 3-5002 14295
M2057 "GE 2495 ACXS000A 73000 | 4-800C 159.95

MATCHED & SELECTED TUBE & TRANSISTOR FINALS IN STOCK
Tube Sockei Caps avail. Eimac Penta 1 yr. lim. wty.
Prices/availability subject to change without notice.
Foreign Small Packet Air/10 oz. postal $5.50
UPS Ship/Hand. 1 Ib. Cont. U.S. VISA/MC or prepaid §3.50
C.0.D. ORDERS add $3.75 QUANTITY PRICING AVAILABLE
NEXT DAY UPS DELIVERY AVAILABLE MINIMUM ORDER $20
ORDERS RECEIVED BY 1:30 PST ARE SHIPPED UPS SAME DAY
*EXPORT +QEM. +SERVICE -R&D - AMATEUR
oroersonLy > (800) 854-1927 <« woTECHNICAL

= MAIN ORDER LINE - INFORMATION
* CUSTOMER SERVICE - TECHMICAL

(619) 744-0700

FAX 619-744-1943

RF PARTS

1320 Grand Avenue
San Marcos, CA 92069
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Number 7 on your Feedback card

An ATV Downconverter
with a Difference

Keep FM voice repeaters out of your picture.

ow many times have you been

working ATV on 439.25
MHz lately and an FM voice re-
peater wiped out the incoming ATV
signal? You probably either con-
demned your downconverter for not
having good selectivity, or you
thought a few uncomplimentary
things about repeaters in general.
Then, on closer investigation with a
tunable receiver, you found to your
horror that these repeaters were In
the passband of the ATV signal.
Why do they do this? Don’t hams
respect cach other’s rights any-
more? The truth is that the repeater
1s operating legally within its alloca-
tion, and the ATV station is as well.
Figure | shows the relationship be-
tween the ATV band and the voice
repeaters.

This is just one of the many prob-
lems that AT Vers face today. Fortu-
nately there is a technical solution to
this problem that is both inexpen-
sive and easy to do. Members of the
Indianapolis AT Vers group figured
out the solution about 10 years ago.
As aresult, FM voice repeater inter-
ference is virtually unknown to
them.

Design Background

Before discussing the solution,
let’s look at the way an NTSC TV
set receives a commercial channel.
On Channel 3, for example, the
video carrier frequency is 61.25
MHz. In order to conserve spec-
trum, TV channels were allocated 6
MHz. Since NTSC video signals are
at least 3.58 MHz wide, it wasn’t
possible to fit both sidebands, the
color NTSC spectrum, and the
sound carrier into the 6 MHz band-
width, The diagram in Figure 2
shows the normal video and sound
spectrum used to modulate a TV
transmitter.

by Don C. Miller WONTP
n— 61,25 MHz -
ATV DOWMN CONVERTERS | DOTTED LINES ARE
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Figure 1. Atypical ATV spectrum, showing FM repeaters and upper
sideband detection normally used.,

e

FREQUENCY ) LUMINENCE A5BMH:r 4.5MH:z
CoLOR 20uUND

Figure 2. NTSC video spectrum with sound subcarrier.
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Figure 3. Typical Channel 3 vestigial sideband transmission.
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Figure 4. Block diagram of a typical TV receiver.
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Figure 5. Conversion of upper sideband TV to lower intermediate
frequency sideband by the use of a higher frequency local oscilla-
[or.
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Early investigators found that if a
system of vestigial sideband trans-
mission was used, the TV signal
could be transmitted with a total
bandwidth not exceeding the allo-
cated 6 MHz. The vestigial side-
band system only used slightly more
spectrum than a single sideband
transmission system. SSB could not
be used because of the need for a
relatively accurate carrier insertion.
They found that most of the energy
of a video signal is in the first one
megahertz of the bandwidth, and
that if double detection of that por-
tion of the transmitted signal was
made, the total signal could be
placed within the 6 MHz band-
width.

In other words, the first one MHz
of the spectrum is detected as double
sideband with bandwidth attenua-
tion, and the rest of the signal is
detected as single sideband. The
carrier is transmitted as part of the
double sideband transmission. This
spectrum is shown in Figure 3. Note
that the upper sideband was chosen
to be the preferred sideband, but the
lower could just as well have been
chosen.

All TV sets use the principle of
superheterodyne, discovered in the
late 1920s, which makes it possible
to build just one amplifier to amplify
any received frequency. Before this
development, it was necessary to
tune all the RF stages of a radio to
every frequency that the listener de-
sired to receive. This was partly
solved by ganging all the RF stages
together so that all the knobs did not
have to be tuned carefully. This took
a lot of the fun out of listening to the
radio.

Figure 4 is a block diagram of a
simple radio or TV set. The RF
stage may be tuned, but tuning is not
absolutely necessary. The frequen-
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0223 MHz FM TRANSCEIVERS

.440 MHZ SYNTHESIZED—NO CRYSTALS

Ramsay breaks the price barmier on FM rigs! The FX s wheal for shack,
poriable or mobde. The The wide fraquency coverage and programmable
repeater splits makes the FX the perfect rig lor Amatewr, CAP or MARS
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sensitive dual conversion receiver and proven EASY assembly. Why pay
more for a usad forelgn rig when you can have one AMERICAN MADE (by
you) for less. Comes complete less case and speaker mike. Order our
matching case and knob set for that pro ook,

FX-146 kit (2 Metlers) . i RS A veadie et s 514998
FX-223 kit (1¥a Meiers) S T e $149.85
$1 4995 FX-446 kit (3/4 Meters) ; $149 85
CFX matching case set ... 8 2495

2 MTR & 220 BOOSTER AMP

Hers's a great booster for any 2 meter or 220 MHz hand-held unit
These power boosters defiver over 30 watts of output, allowing you 1o
hit the repaater s full guieiing wihsle 1he low NosEs preamp remarcably
improves reception. Ramsey Electronics has sold thousands of 2 moter
amp kits, but now we offer completely wired and lesied 2 meter, as well
as 220 MHz, units. Both have all the features of the high-priced boost-
ars at a fraction of the cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)

Fully wired & lested .. ... ____... cienes STR.O6
PA-20 220 MHz POWER EDUETEH:Expnmrga}n}
ST R e e P S b

Join the lun on ORP! Thousands of these mini-rigs hawve
hnenuﬁdrdmdﬂﬂmﬂmh.nhu&nmﬂ&*
imagine working Eastern Europe with a $30
ter—that's ham radio at its best! These

mates 1o the receivers at nght '
variable crystal control (one
ed), one watt output and

mdhﬂmw
G as leatured in QST and ARRL hand-

i- Very sensitive varactor tuned over entire band.
snty of speaker volume. Runs on 9V battery. Very
EAS'\" to build, lots of fun and educational—ideal for
beginnear or old pro. New 30-page manual. Add the case

12VDC. Add our matehing case and it [0 sal lor well-fitted professional look.

some finishad lookid o ' ' Your choice of bands | . . . $27.65

Your cholc@Ohbands,. . 5a . .. 599 ... ., : (Specify band: HRA.-20, HH-:!D HFH{] Hﬂam
(Specily band: GRP-20, 30, Matching case & knobset, CHR ... ... .. ... $12985

MODEL | FREQ. RANG SENSITIVITY IGITS RESOLUTIC PRICE

CT-50 20 Hz-500 MHz < 25 mV to 500 MHz B 1 Hz, 10Kz $185.95

CT-70 20 Hz-550 MHz < 50 mV 1o 150 MHz T 1 Hz, 10 Hz, 100 Hz $130.95

CT-80 10 Hz-800 MHz < 10 m\V to 150 MHz 9 0.1 Hz, 10 Hz, 100 Hz 516995
< 150 mV to 600 MHz

CT-125 10Hz-1.25GHz < 25mV to 50 MHz ] 0.1 Hz, THz, 10 Hz $186.95

< 15 mV to 500 MHz
< 100 mV 1o 1 GHz

3 0.1 Hz, 1 Hz, 10 Hz Jﬁﬂa \

CT-250 10 Hz-2 5 GHz < 25 mV io 50 MHz
typically 3.0 GHz < 10mV 1o 1 GHz
<S50 mV 1o 2.5 GHz 0
10 MHz-1.5 GHz, < 50 mV " Convert ,-uurn: m
dade by 1000 o 15GHz A +{

.
$89.95

§' =i,

wses, bikes or anylarge
= Dpe-rulq;lll :

aw low-cost microwave D F BNC l:u-nn-e-r:tﬂrs for hi power FM-4 that goes up to V2
dar kit “clocks’” cars, g ur mibe .
2, wired, includes AC adapter FM-1, basic unit .. ... §5865

Pick the unit that's right for you. All
units transmil stable signal in 88-
108 MHz FM band up 10 300" except

$58.95 | FM-2, as above bul with added mike

d milg rang

spiays speed YD ZM POWER AMP

slers per ho f second!
uﬂmmhﬁmnﬂm

Easy 10 bulld power

FM-4, long range, l'hgi'lmrnl'llh
wery sensitive audio section, picks

amp has B times FM-3, complete unit ncludes case,

tual doppler shift Uises two 1-ib col- -
: power gain, TW in, BW out, 2ZWin, battery m SlEnna
E cans for antenna (not included) 16W out. SW is for 40W out. Same iy
wd runs on 12 VOC. Easy o buld— amp as featured n many ham mag-
mecrowave Crcuitry is PC sinphne azine articles. Complete with all
tincludes delvery ABS plastc case parts, less case and T-A relay.
th speedy graphics for a profession- | oy 1 40w powr amp kit 52995 | gMC miniature sensitive mike car-

look. A very useful and full-of-fun kit

ICROWAVE MUSIC MACHINE
MTAUSION ALARM Neat kit thal will produce 25 differ-
real microwave Doppler | ent classical and popular tunes,
wmsor thal will detect a hu- | plus 3 doorehime sounds. Lots of
an as far as 10 feet away. | fun for doorbells, shap, or store an-
perates on 1.3 GHz, and is | trances, Car hotn, music boxes, eic
A affected by haat, ight, or § Runs on 8V batlery or wall rans-
brations. Drives up 1o 100 § former Excellent speaker volome
A output, normally open of | and sdusable \empo and pach
osed, runs on 12 VDC Ada our case @l for 2 handsome
smplete it MD-3 = $16.95 | freshad ook
Compiets 12 M-S =45
Case - ot s, CMME 512895

JNE DECODER VOICE ACTIVATED
compisie one cecoder | SWITCH
2 gngle PC bows Fes- | Voice aclivated
=z L00-5000 Hz ad- | swilch kit provides
dabie range va J-tum § swiiched output wilh
I, voitage reguiation, 567 | current capability up
Useful for touch-tone § to 100 mA. Can drive
rst detection, FEK, eic. | refays, lights, LED, or
in also be used 68 & 8%a- | even a taps recorder

phone line,

3 long encoder, Runson | motar. Runs on 9 | phone line
0 12 volis VDC phone!
smpleta ki, TD-1 | 8686 § VS-1 kit. ... 25451 FPB-1 kit

FM RADIO
Full-fleaged

CKLE STIK LIGHT BEAM
shocking kit! Blink- | COMMUNICATORS
g LED atiracts vic- | Transmils audio over
ns 10 pack wp inno- J infrared beam up to
=nt-looking can— § 30'—use sImple lens-
u watch the fun! § =10 0o up 10 YW male!
ezl for office desks, | Hum free, uses 30 kHz

o detector

Transmiflar + recen-

erset, LASE $19.95 | FR-1 kit

TR-1, AF sensad T-H relay kit _58.95

TELEPHONE
TRANSMITTER

Mini-sized wilh profes-
sional performanca.
Self-powered Irom

in FM broadcast band

up to Y% mile. Installs
easily anywhare on

microvoll sensitivity,

MHz IF. Tunes Std
FM troadcast band as

wedll as large portions
irties. nosay know- | camier. Greal for wire- | on each end. ideal for
aits! less earphones or un- | “Dug” recsiver, hob-
-4 Wit 9595 nmema:ul-&nug by experimanis or
aven as FM radiol

PACKET RADIO LO NOISE PREAMPS

Commodore CB4/128 packel

German Digicom software, Fea- | installation with Hi-Q tuned
lures EXAR IC chip set for rali- § input for peak performance.
able operation—runs HF or | Excellent gain and noise lig-
VHF lones. Includes FREE disk | ure—guaranteed 10 improve
software. PC board, all neces- | reception! Specily band:
safy pans and full documenta- | 2M—PR-10, 220 MHz—PR-
ton 20, 420 MHz—PR-40

Complate kit. PC-1 $45 95 | Each lat

§1795

SPEAKER PHONE
Talk on the phone hands-free, great 1o put in
shop or shack, press the button 10 answer—no
actual phone needed. Works same as commer-
clal units. Talk from anywhere in room, phone
lingé powerad-—no battery needed. Super for
family and conlerence calls or buy two lor
hands-free intércom | Add our case sat for a pro
look.

5P-1 329.95 Case-CSP..... §1285

iransmits

ar insldes

$14.95

SUPER SLEUTH BROADBAND
A super senaitive am- | PREAMP
plifier which will pick § Very popular sénsitive
up & pin drop a! 15 § all-purpose preamp,
feet! Greal for moni- | ideal for scanner,
loring baby's room or | TVs, VHFIUHF rigs,
as general purpose | counters. Lo nomse, 20
amplifier. Full 2W rms | dB gain, 100 kHz-1
output. Runs on € 1o | GHz, 9V-12 VDC op-
15 voits, uses B-45 | eration.

superhet,
and 10.7

£14 .95

preamp : $7.95

upvoices 10°away ___._ .. _ 51485

tricige for FM-1,2,4 $205

Make that reciever come
radio interface. Uses famous | ALIVE! Small size for easy

=
Loy m

2,6, 10 MTR, 220
FM RECEIVERS

ﬁmpwlnﬂmwﬂnhmmdmgﬂﬁm
Easy-to-busid kit has sidetons oscillator, speed control
and keys mos! any ransmitter. Runs for months on a 3V
own key for extra savings. Add our maichuing case sat
for compiete station look.
CW-T it 524 95
$12985

Mmr:runq:mkmhm Cm

ACTIVE ANTENNA

Cramped for space? Get longwire performance with
this desktop antenna. Properly designed unit has dual
HF and VHF clrcuitry and built-in whip antenna, as well
as external jack. AF gain control and 8Y operation
makes unit ideal for SWLs, traveling hams or scanner
butts who need hotter reception. The malching case

Keep an ear on the local repeater gang, monitor the cops,
check out the weather or [ust plain listen around. Thesa

sensitive superhet receivers are just the ticket. They tune
any 5 MHz portion of the band and have smooth varactor

tuning, dual conversion with ceramic IF fikers, AFC, ad-
|ustable squelch and plenty of speaker volume. Runs on
9V battery and performance that rivals the big rigs! For a

ﬂujméﬂhmqmuuunhamuﬂNm;ﬁﬁ mﬁ;ﬂﬂwhﬂﬂdwmmw
Matching case & knob set, CAA ....51285 st g St ”;“‘E”TETFEM_%&_M?FE
Specity band: 1 " & {1 2

SPEECH SCRAMBLER 220 (220 MHz)
Maiching case & knob set, CFR $1295

Communicate in total privacy over phone or rado. Ka
features full duplex operation using frequency inver-
sion. Both mike and speaker or line infoul connections.
Easy hookup 1o any rado, and telephone use requires
no direct connection! Easy to build 2 IC circuit. Can also
be usad lo descrambie many 2-way radio signals. Fin-
ish your kit off with the handsoma case & knob set.

Lt LT e T O Lo 52995

Matching case & knob sel, CSS . coer 31295

SHORTWAVE HECEIVEH

FM STEREO TRANSMITTER

Run your own stereo FM station! Transmit a stable signal
in the standard FM broadcast band throughout the housae,
dorm or neighborhood. Connects easily to line outputs on
CD player, tape decks, etc. Auns on 9V banery, has
imernal whip antenna and external antenna jack. Add our
case set for a “station’" look!

FM-10kit ....... TR Y e 1
Matching case sat CFM . $12.95

AIF-ICHAFT HCUH

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

Hear exciting aircraft communications—mck up planes
up 1o 100 miles away! Receives 110-136 MHz AM air
band, smooth varactor luning superhet with AGC, ce-
ramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Runs on 9V battery. Greal for air

to your drive homa! shows or just hanging around the airport! New 30-page
Shortwave recelver kit, SRI . ................ $27.95 manual details pilot lalk, too, Add case set for “pro”
Shortwave converter kit, SCI ... ...... ... $24 95 look.

Maiching case set lor SR, CSH .. .. 31295 AR-T KL ... ... shs ot  $24 95
Matching case set for SCI.CSC vereeess D126 Matching case set, CAR .. .. 81206

__ PHONE ORDERS CALL
716-924-4560

FAX 716-924-4350

Crogde ol e i RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564

CIRCLE 34 ON READER SERVICE CARD
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Figure 6. Spectrum of an upper sideband TV signal after it has been
[frequency-inverted by a higher local oscillator.

§ 4
+ 61.25 CHANNEL 3 -
2 4 LT
1 | | | LocaL
| I 0sC
LOWER HIGHER | | | FREQ—=
SIDEBAND SIDEBAND| I I I
| I
| I [ I
g L [ | A
43375 43567 439 25 MH2 442 83 44375 ¥ 8005
SOUND COLOR CARRIER COLOR SOUND Mz
DOTTED LINES ARE FM REPEATERS

Figure 7. Higher local oscillator at 500.5 MHz converts the lower
sideband of the ATV signal to an interference-free signal.
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Figure 8. Resulting downconverter spectrum after higher frequency
oscillator inverts spectrum.

FM REPEATERS

ARE GREATLY

.TTEHUIHEDT
P Tamera PER YT Figure 11. (a) PC board foil pattern (top layer). (b) bottom layer foil
SOUND COLDR IF CARRIER

pattern.

Figure 9. Lower sideband of transmitted ATV signal in the passband of

the IF amplifier, showing the attenuation of the FM voice repeaters. MHz, the vestigial

one-sided spectrum
must be converted to

other services was found to be very bad.
Later, an IF frequency near 45 MHz was
chosen. It has worked very well for the last

cy selection tuning is done by the Local Oscil-
lator (L.O.). Inolder TV sets, this frequency,
as well as the RF tuning, was done by a
channel selector, but in new sets, varactor
electronic tuning eliminates the need for
these mechanical nightmares. To receive an
incoming signal, e.g., Channel 3, on 61.25

such a frequency that the intermediate fre-
quency amplifier, known as the IF, can am-
plify it. Since all channels must be converted
to this IF frequency, a frequency must be
chosen that is least likely to be interfered
with. Various intermediate frequencies were
used in early TV sets, but interference from

Ci
CYC 40,000 5

GREEN | FB
Ll

¥ o
MIT";;ir

478 s

1-15 VR-|

vOC TELOS
c23 '
;\ Q.00 uF |* c24
A Sl
D2

IN33218

FB- FERRITE BEAD
LI, L2,L3- MICROSTRIP

Cl, CB- SPRAGUE (GREEN) CYC 40,000

22k rﬂ_FHﬂ-HT POT TUNING

Ci8- SPRAGUE (WHITE) C¥C 20,000

SET FOR BAND RANGE -~

2.2k GIVES 440MH:

Figure 10. The lower sideband ATV down converter.
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few decades.

The second design standard that must be set
is placement of the L.O. A frequency above
or below the IF is acceptable. The L.O. fre-
quency can be 61.25 plus 45.75 = 107.00
MHz, or 61.25 minus 45.75 = 15.50 MHz.
The TV receiver manufacturers decided to
use the higher L.O. frequency. The IF ampli-
fier cannot tell which L.O. was used. The
higher L.O. ensures that the oscillator does
not fall in any VHF TV channel when the
receiver is tuned to VHF channels 2-13.

When UHF came along, the same standard
was used. It was desired to use the unsymmet-
rical IF amplifier response set up for VHF
reception. This is what has created a problem
for ATVers on 439.25 MHz.

Now, the Fix

Figure 5 shows the conversion spectrum of
the Channel 3 TV signal. Remember that the
upper sideband is the chosen sideband trans-
mitted commercially. When this upper side-
band is received, it becomes LOWER SIDE-
BAND in the IF amplifier. This is shown in
Figure 6.

When ATV came along. it was easy to
build a downconverter that would convert
439.25 MHz to Channel 3 or some other low
frequency channel. If Channel 3 was the



B & W PRESENTS A
WINNING COMBINATION

MODEL PT2500A LINEAR AMPLIFIER

The Barker & Williamson PT2500A Linear Am-
plifier is a completely self-contained table-top
unit designed for continuous SSB, CW, RTTY,
AM or ATV operation. intended for coverage of
all amateur bands between 1.8 MHz and 21
MHz. Two type 3-500z glass envelope triodes
provide reliability and rapid turn-on time.

FEATURES INCLUDE:

Full 1500 watt output

P-network Input for maximum drive
Pressurized plenum cooling system
DC antenna rekay for hum-free operation
luminated SWR and power meters
Vemier tuning for accurate settings
Pi-L output for greater harmonic
aftenuation

Ruggedly constructed of proven design. this
amplifier refiects the manufocturer's critical
attention to details- such asthe silver-plated
tank coil for maximum efficiency. Cathode
zener fuse and internal/extemnal cooling are
among the protective and safety devices
employed. Input and oufput impedances
are 50 ohms.

Dimensions: 17" wide x 19" deep x 8"% high

Welght: 80 Ibs, (shipped in 3 cartons to meet
UPS requirements)

Price: $21 75 .00 FOB Factory.

Price includes one year limited warranty.

Call or write factory for complete speck
fications.

MODEL VS1500A ANTENNA COUPLER

The Barker & Williamson V51500A antenna
coupler is designed to match virtually any
receiver, fransmitter or transceiver in the 160
to 10 meter range (1.8 to 30 MHz) with up to
1500 watts RF power to almost any antenna,
including dipoles. inverted vees. verhicals
mobile whips. beams, random wires and
others. fed by coax cable, balanced lines or
a single wire. A 1:4 balun is built in for
connection to balanced lines.

FEATURES INCLUDE:
@ Series parallel capacitor connection
for greater harmonic atftenuation.
e In-circuit wattmeter for continuous
monitoring.
¢ Vemier tuning for easy adjustrment.
Front panel switching allows rapid selection
of antennas, or to an external dummy load.
or permits bypassing the tuner
Dimension (Approx): 11" wide x 13" deep
X 6" high
Weight: 6% |bs

Price: $499 00 FOB Factory,

Fully warranted for one year,
L A GURPRODUGTS MADE B USA
BARKER &

m mwmmwﬂ '
vour Detnbutons.  wte o Cot
mmmmnumr I

(215) 788-5581

CIRCLE 53 ON READER SERVICE CARD

| love my

OUTBACKER!

I've worked over 200 countries
mobile with my
OUTBACKER and
lcom 735! It's
GREAT. No
hassles and
eqasy fo use.

Bruce, WAQSH

Ijm-t-ﬁlﬁa,-, -
n MNorth Americ Wy Noct
OUTBACKER ANTENN# 5#.155 TEEUN AEElALS
1‘-1'-._..r""][_]r'= an Lircle
Chattancoga. TN 3 "-.'H.f: Willetton W. A, 6155
(615)899-3390 faxphone AUSTRALIA
lechlalk: 500-10:00 p.m. est tel (D1 1)461945/7/6238

unit 2, 3 Yampt Way,

COMMODORE/AMIGA

= T | REPLACEMENT CHIPS, PARTS, UPGRADES
COMMODORE

6502
6526A . ..
PLA/S0G114
8563 CRT
6567 VIC .
6581 SID .
All 9&1#225 226-227- 229 HDME
310654 1571 Upgrade ..........
6510/8500 CPU . .
4164/C64 RAM .
C64 Keyboard (new)
Computer Saver I/CE4 prutectmn ﬁ-ﬁmrn for

spikes & power supply overioad .
NEW C64 Repairable Power Supply! Higher

amperage (1.8) runs cool (1 year warranty)

(4.3 amp version for C64 includes Commodore

Diagnostician. Perfect for packet.) .

AMIGA

B520A CIA (Most problematic chip) iyt
1.3 Kickstart ROM . . 2995
B372A 1 Meg Agnus, Inc. * Flnal Test” dlagncrstlc

diskette/Rockwell chip puller . . PR RSP Lt
83728 2 Meg Agnus . ciaae. 19.95
B373 Super Denise {Enhanced Chlp Sat} 44 .95
B362 Denise i S
B364 Paula 3 STTa T ]
5719 Gary i s i ... 1295
de!EDSCIIP[.ﬁSE!ﬂ'D} iseessi 2895
AS00 PC Motherboard (populated and tested) . 19995
A2000 PC Matherboard (new) with 8372411 3ROM/8373 . . 529.95
MegaChip 2000 2Meg. Agnus/Rockwell chip puller

“Final Test™ dagnostic dshette ... 29999
AS00 200 watt Big Foot Universal Switching Pwr Sup.fan _. 83.95
Amiga ASD0 keyboard (new, exact replacement) . 67.50

SEND FOR FREE 36 PAGE CATALOG

THE GRAPEVINE GROUP, INC.
3 Chestnut Street, Suffern, NY 10901

ORDER LINE 1-800-292-7445

914-357-2424 Hours: 9-6 EST M-F Fax: 914-357-6243
We Ship Worldwide Prices Subject to Change

CIRCLE 192 ON READER SERVICE CARD

WHY IS THIS TOUGH OLD BIRD STILL
THE INDUSTRY STANDARD WATTMETER?

Simple. No one’s

been able to improve

on the basic Bird
Model 43 THRULINE®
directional wattmeter since |
its inception — not even us.
Rugged, reliable and accurate,
it's also extremely versatile and
easy to use. With Bird precision
plug-in elements, it
measures forward and
reflected CW power
from 100mW to 10,000W,
0.45 to 2,300 MHz, with
+5% of full-scale

who else but

accuracy. It even

has built-in remote-

reading capability, can

be used for RF signal sam-

pling and its QC (Quick

Change) connectors are inter-

changeable in the field without

affecting calibration. There's a

model that reads AM peak power

too, the new 43P ... or

you can retrofit your

trusty Model 43 for it in

about 15 minutes. Con-

tact us or your Bird dis-
tributor for details.

30303 Aurora Rd., Cleveland OH 44139 U.S.A. = (216) 248-1200 = TLX: 706898 Bird Elec UD = FAX: (216) 248-5426
WESTERN REGION OFFICE: Ojai CA » Phone: (805) 646-7255

© Copyright 1991 Bard Electronc Comp.

CIRCLE 176 ON READER SERVICE CARD
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choice, the designer of the downconverter
had to decide where in the spectrum the
downconverter L.O, would be placed. It is
difficult to build oscillators in the UHF spec-
trum, so some manufacturers decided that the
L.O. should be placed on the low side of
439.25 MHz, or 439.25 -61.25 = 378
MHz. The other choice would have been
439.25 + 61.25 = 500.5 MHz which would
result in lower sideband detection.

The lower frequency L.O. choice was also
influenced by falsely concluding that the up-
per sideband of the two-sided ATV signal
must be the sideband that is received by the
TV set. Another consideration was that it is
more difficult and expensive to design and
build a higher frequency L.O.

Both sidebands are transmitted by many

ATYV transmitters, and the picture 1s the same
whether the upper or lower sideband is recov-
ered. Figure 7 shows how an oscillator on the
high side of the ATV carrier can detect the
same picture.

If the choice had been to place the ATV
L.O. on the high side of the incoming signal,
the lower sideband would have been detected
WHERE THERE ARE NO FM RE-
PEATERS. This mostly eliminates the FM
interference. The passband of a typical TV
set rejects anything on its IF higher sideband.
Remember that the sidebands REVERSE in
the IF amplifier. The rejection of the upper
sideband in the ATV spectrum is as good as
the rejection of the TV set IF amplifier. This
varies from TV to TV, but the rejection is
good enough to reject adjacent channels on

TO CENTER OF ik TUNING POT

FREQ
TUNE

CUT TRACE AT DOTTED LINES AND ADD

AWM X AETW e WIRE LDOP

FOR OPFTIONAL UPPER SIDEBARD OFERATION
—

i

RT R3

O VR v R4

sSBL-1

il

FB FB

N - -
RE R4

FEEDTHROUTH

CAPACITORS

O

T -
ci3 / \ 6

- o>—

Figure 12. (a) The mechanical layout on top of the PCB. Mount components right on top of the
board. To modify the circuit for upper sideband receive, cut the trace indicated by the dotted
lines (L3) and attach a 3/4" high by 3/8" wide #18 wire loop to bridge the gap as shown in bold
lines. (b) The bottom of the PCB. Note that O3, the SBL-1 and the other components shown here

are soldered to this side of the board.
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e

cable TV where channels are side by side.
This is different from commercial RF trans-
mitted TV, where adjacent channels are now
allowed within a certain geographical dis-
tance.

The conversion is shown in Figure 8. A
typical IF passband characteristic is shown in
Figure 9.

Build your own Downconverter

It is easy to build a downconverter that
receives the lower sideband. If you do not
wish to modify your present downconverter,
why not build one yourself? Figure 10 shows
a circuit that works very well for ATV and
operates with the oscillator on the upper side
of the received frequency.

The incoming signal 1s amplified by two
MRF-901 transistors. Stripline inductors are
used on both stages of the RF amplifiers. The
oscillator is also stripline, and is varactor
tuned with a potentiometer on the front panel.
The mixing between the incoming signal and
the oscillator is done in a 4-diode mixer. The
output is filtered and put out to an F-type
connector that is connected to a TV set tuned
to Channels 2-4.

Each of the RF stages are decoupled with
well-filtered DC voltages supplied through
feed-through capacitors. The noise figure of
the downconverter is excellent, and rivals the
performance of more expensive GaAsFET
front ends. If desired, a small GaAsFET am-
plifier, such as the Hamtronics LNW-432,
can be put in front of the downconverter. In
this case, the first stage of the downconverter
can be eliminated, and the GaAsFET output
is connected directly to the base connection
on the microstrip of the second stage in the
downconverter. You'll see some improve-
ment in performance when using the
GaAsFET preamp, although the noise figure
of the MRF-901 front end is very good. Fig-
ure 10 shows the circuit diagram of the lower
sideband downconverter. Figure 11 shows
the printed circuit board layout, top and bot-
tom, and Figure 12 the parts layout.

Tune-Up and Operation

Mount your downconverter in a metal en-
closure with a BNC or N connector for the
antenna input and an F connector for the
channel 3 TV output (you can use VHF chan-
nels 2-4). Hook up the downconverter to the
VHF mput of your TV set and attach a good
70 cm antenna to the BNC or N connector.

Power up the downconverter (use a 12-volt
supply) and set your TV set for channel 3.
Use channel 2 or 4 if you have a strong local
station on 3. Have a nearby station who can
transmit a low power signal on the low end of
the band on either 421.25 or 426.25 MHz (or
look for the output of an ATV repeater),
adjust the front panel tuning potentiometer
for the low end of its range and adjust capaci-
tor C18 until you see a picture. If you find that
you cannot tune high enough, you may have
to use a lower value resistor for Rt (try 2.0k
instead of 2.2k in this instance).

If you can’t generate anything on the low
end, just have someone send on 434 or
439.25 MHz, and tune the potentiometer to



Al COMMUNICATIONS

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

NEW! Shinwa SR001-B

List price $799.95/CE price $479.95/SPECIAL
Continuous coverage from 25.000 through 999.235 MHz.
If you're looking for an excellent synthesized scan-
ner designed for mobile surveillance use, the new
Shinwa SR001 scanner offers features never be-
fore offered al such alow price. When you purchase
this wide band scanner from CEI, you'll get a free
infrared wireless remote control that allows you to
control your scanner from over 20 feet away. Se-
lectable frequency steps 0f 5.0/10.0/12.5/20.0/25.0/
50.0 or 100.0 KHz. are available. Dual antenna
inputs terminating in an "N-type" and "BNC" con-
neclors are included. Other fealures include 200
memory channels grouped in 10 banks of 20 chan-
nels, easy o read multi color LCD display, lithium
battery for memory back-up, 35 channel per sec-

ond high speed scanning, priority, imer and even
an alarm to alert you 1o lransmissions on your
choice of one special frequency. We even inciude
a mobile mounting brackel. The SR001 can be
used for base siation use with the purchase of the
ACS-B 12 volt DC power supply for only $34.95
each. A greal sounding exlernal speaker #SPE-B
is available for only $24.95,

SHINWA POCKET PAGERS

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

NEW! ICOM ICR1-B

List price $799.95/CE price $519.95/SPECIAL
Continuous coverage from 100 kHz through 1.300 GHz.
The ICOM ICR1 keeps you in louch with the world
when you're on the go. The palm-size ICR1 is
equipped with AM, FM and wide-FM modes to fully
answer your moniloring needs. With 100 memory
channels and a dual frequency selection system,
you get a lop-class communications receiver. Nol
only can you program scan searches only for sig-
nals within a specified frequency range, it's also
possible to write frequencies of received slations
aulomatically inlo memory. In addition, unwanted
frequencies can be skipped. Order ICBC72-B bat-
lery rapid charger for $99.95 and a BP84-B 1,000
ma. battery pack for $74.95.

NEW! ICOM ICR100-B

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

SCANNERS/CB/RADAR
UNIDEN

PRO310E-8 Uniden 40 Ch. Portable/Mobile CB ....... .,l?E.ﬁ
PRO330E-B Uniden 40 Ch. Remote mount CB
GRANT-B Uniden 40 channel 558 CB mobile ........ HIIEEEE
WASHINGTON-B Uniden 40 Ch. SSB CB base ....... $229.95

----------

PC122-8 Uniden 40 channel SSB CB mobile ..........$113.95
PCE6A-B Uniden 40 channel CB Mobile .........cccconee.. $78.95
PROS510XL-B Uniden 40 channel CB Mobile .............. $39.95
PRO520XL-B Uniden 40 channel CB Mobile .............. $54.95
PROS35E-B Uniden 40 channel CB Mobile ................ $69.95
PROS538W-B Uniden 40 ch. weather CB Moblle .........$78.95
PROB10E-B Uniden 40 channel SSB CB Base ........$174.95

UNIDEN RADAR DETECTORS

RD3000ZX-B Uniden 3 band suction mount radar ....$118.85
RD2400ZX-B Uniden 3 band radar detector ............. $109.95
RDB0-B Uniden 2 band radar detector .........c...eeeeeeeen. $64.895
CARD-B 2 band credit card size radar detector ..........5$89.95
RD3XL-B Uniden 3 band radar detector $109.95

RD9XL-B Uniden *micro” size radar dﬂaunr' ............. $69.95

HD.??-B Uniden visor mount radar delecior .. e $39.95
CS) C b rax
19 PLUS-B Cobra CB radio .. .5$36

1BRV-B Cobra CB radio .. ....55495
41PLUS-B Cobra CB radln s BT R.D5
70LTD-B Cobra remote n‘nunt EE tadin cesninnssssessssssass SO0, 95
18LTD-B Cobra Classic series CB radio ...........ccce.e.... 344,95
21LTD-B Cobra Classic serles CB radio .........c.ccorreenn. 554,95
25LTD-B Cobra Classic serles CB radio ..........c.ovieee. $89.85
29L.TD-B Cobra Classic series CB radio ............ ....HS‘IUB a5
146G TL-B Cobra AM/SSBE CB radio........ccccccerrernnner. $129.95
148GTL-B Cobra AM/SSB CB radio... seesesasssnnnss 9 145,95
S0LTD-B Cobra Base stalion.. sessersirssmesressve ST PO
142GTL-B Cobra AM/SSB Bas- staliu'! .................. hﬂﬂﬁ
2000GTL-B Cobra Deluxe AM/SSB Base station ...... $379.95

COBRA RADAR DETECTORS
RD3163-B Cobra 3 band radar detector .................. $109.95

RD3175-B Cobra 3 band radar detecior ......... $128.95
RD3173-B Cobra 3 band radar detecior $139.95
RD3183-B Cobra 3 band radar detecion ... eeeeee $135.95

Bearcat 200XLT-B

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

Excludes 823.9875-849.0125 and 868.9875-884.0125 MHz.

The Bearcat 200XLT sets a new standard for handheld scanners in
performance and dependability. This full featured unit has 200 pro-
grammable channels with 10 seanning banks and 12 band coverage.
Il you want a very similar model without the 800 MHz. band and 100
channels, order the BC100XLT-B foronly $179.95. Includes antenna,
carrying case belt loop, ni-cad battery pack, AC adapter and ear-
phone. Order your scanner from CEl today.

Bearcat 800XLT-B

List price $549.95/CE price $239.95/SPECIAL
12-band, 40 Channel, Nothing excluded in the 800 MHz. band.
Bands: 29-54, 116-174, 406-512, B06-956 Mhz.
i you do not need the BOO MHz. band, order the Bearcat
210XLT-B for the special CEl price of $133.95.

Magnavox= Satellite Phone

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

RELM UC202-B 2 Wall transceiver on 154.57 MHz.$114.95
RELM RH256NB-B 25 Wal VHF transcsiver .......... $200.95
RCI12950-8 Ranger Comm. 25 Watt 10 Meler xcevr.$234 95
MR8100-B Uniden surveillance scanner .CALL FOR PRICE

BCSSXLT-B Bearcat 10 channel scanner .............. $114.95
AD100-B Plug in wal charger for BCSSXLT ................ 14.95
PS001-B Cigarette lighter cable for BCSSALT ......... .$1485
VCO001-B Carrying case for BCSSXLT .....cicresserisanns $14.95
BC70XLT-B Bearcat 20 channel scannef ..........e.. $139.95

BP70-B Ni-Cad battery pack for BC7OXLT scanner .. $39.95
BC142XL-B Bearcal 10 channel 10 band scanner ....$84.95
BC147XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BC172XL-B Bearcat 20 channel 11 band scanner ,,$124.95
BC177XLT-B Bearcal 16 channel 11 band scanner $129.95
BC590XLT-B Bearcat 100 channel 11 band scannar$194.95
BC760XLT-B Bearcat 100 channel 12 band scanner$254.95
BC002-B CTCSS tone board for BC590/760XLT ...... $54.95
BC003-B Switch assembly for BC590/760XLT .......... $22.95
BCB55XLT-B Bearcat 50 channel 12 band scanner $174.95
BC560XLT-B Bearcat 16 channel 10 band scanner .. $94.95
BP205-B Ni-Cad battery pack for BC200/1100XLT .....$39.95
TRAVELLER2-B Grundig shornwave recsiver ............ $84.95
COSMOPOLIT-B Grundig shortwave recsiver ......... $179.95

SATELLITS00-B Grundig shortwave receiver ..........$499.95
SATELLITES0-B Grundig shoriwave receiver ......... $840095
ATSB00-B shorMwave receiver ..........cce... $80.95
ATSB803-B Sangean shortwave receiver .. $15095

74102-8 Midiand emergency weather recaive .......... $34.95
77116-8 Midland CB with VHF weather & antenna ... $66.95
77118-B Midland CB mobile with VHF weather ......... $62.95

77913-B Midland CB portable with VHF weather ....... $70.95
76300-B Midland CB base stalion ...........cccienns $02.95
NPD-B Uniden National Police Directory .................. $18.895
FBE-B Frequency Directory for Eastern U.SA. .........$14.95
FBW-B Fraquency Directory for Western U.S.A. .......$14.95

RFD1-B MI, IL, IN, KY, OH, WI Frequency Directory.$14.95
RFD2-B CT, ME, MA, NH, RI, VT Directory ............... $14.95
RFD3-B DE, DC, MD, NJ, NY, PA, VA, WV Directory $14.95
RFD4 AL, AR, FL, GA, LA, MS, NC, PR, SC, TN, VI.$14.95
RFDS5 AK, ID, IA, MN, MT, NE, ND, OR, SD, WA, WY$14.95
RFD6 CA, NV, UT, AZ, HI, GU Frequency Directory . $14.95

RFD7-B CO, KS, MO, NM, OK, TX Freq. Directory ...$14.95
PWB-B Passport to World Band Radio .........c.cce0enn.. $16.95
ASD-B Airplane Scannetr DireClony .........cessvsssssssssssss $14.95
TSG-B "Top Secret” Registry of U.S. Gowt. Freq. ...... $16.95
TTC-B Tune in on Telephona Calls .. $14.95
CBH-B Big CB HandbookAM/FM/Freeband ............$14.95

TIC-B Techniques for Intercepting Communicalons .. $14.95
EEC-B Embassy & Espionage Communications ....... $14.95
SMHV1-B Scanner Modilication Handbook/Volume 1518.95
SMHV2-B Scanner Modification Handbook/Volume 2$18.95
LIN-B Lates! inlelligence by James E. Tunnell
AB0-B Magnet mount mobile scanner antenna .......... $39.95
A70-B Base station scanner antenna.
USAMM-B Mag mount VHF ant. w/ 12° cable ............ $39.95
USAK-B 3/4" hole mount VHF antenna w/ 12° cable .. $34.95

Add $5.00 shipping for all accessories ordered al the same lime.
Add $15.00 shipping per radio and $6.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your

tax I.D. number. Written purchase orders are accepled
from approved government agencies and most well rated
firms al a 10% surcharge for net 10 billing. All sales are
subject 1o availability, acceptance and verification. Prices,
terms and specifications are subject 1o change without
notice. All pricas are in U.S. dollars. Oul ol stock items will
be placed on backorder automatically or equivalent prod-
uct substituted unless CEl is instructed dillerently. Ship-
ments are F.0.B. CEl warahousa in Ann Arbor. Michigan.
No COD's. Not responsible for typographical errors.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. Add $15.00 per radio lor
U. P.S. ground shipping and handiing in the continental
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, or APO/
FPO delivery, shipping charges are two timas continental
U.S. rates. liyou have a Discover, Visa, American Express
or MasterCard, you may call and place a credil card order,
5% surcharge for billing to American Express. For credit
card orders, calltoll-freain the U.S. Dial B00- USA-SCAN.
For information call 313-996-8888 FAX anytime, dial 313-
663-8888. Order from Communications Electronics today.
Scanner Distribution Center™ and CEl logos are trade-
marks ol Communications Electronics Inc.

Sale dales 12/2/91 through 5/31/82 AD #121591-B
Copyright © 1992 Communications Electronics Inc.

For more information call

1-313-996-8888

Communications Electronics Inc.

Emergency Operations Center
P.O. Box 1045, Ann Arbor, Michigan 48106-1045 U,S5.A.
For orders call 313-996-8888 or FAX 313-663-8888
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the upper end of its range. Then just adjust
C18 for a picture. The ATV LSB Downconverter
Once you receive an image, have the trans- & : ;E{ﬂ"":;
mitting station reduce his power or move his R3 7 390 ohms
antenna until you have a weak, snowy pic- R4.8 3.3k ohms
ture. Now peak capacitors C1 and C8 for the R5,9 100 ohms
strongest image R10 47k ohms
& 8e- R11 220 ohms
. : R12 10k ohms
Selectable Sideband Options 13 410k e
If you have no interference problems on 2:45 :Bﬂ ;:rFrm . e e ]
MHz i area : -1 variable, Sprague, . green
439.23 0=y ot e yOF opietate On Oilés c18 1-15 pF variable, Sprague, CYC 20,000 (white)
ﬁ'e-qu.EﬂCl'Eﬂ in the band (434, 427.25, 426.25 C2,9,15,16 15 pFdisc
or 421.25 MHz), you can use this down- C3,5,10,12 0.01 feed-thru noncritical value
converter to receive regular upper sideband C4,6,11,13 0.01 uF disc
transmissions by cutting the trace to the right 07,14.17,19.22,2.28 0.001 ur ciec
A = C20,21.27 5 pF NPO
of C18 (see option in Figure 12a) and adding Co4 100 uF electrolytic
a 3/4" high by 3/8" wide #18 wire loop to C25 10 WF electrolytic
bridge the gap. You will need to do this if you L4 10 uH choke
are receiving ATV transmitters or repeaters I|:5 4.7 uH choke
IR ] 6 0.15 pH choke
that use vestigial sideband filtering. Q1.2 MRE.901
For the more adventurous, you can add Q3 2N5179
the loop for upper sideband receive, then VR1 78L05
mount a small relay on the bottom of the 01 MV2205
PC board so that the pins short out this ga - SPEESt Conney . . Mo
; P gap SBL-1 double balanced mixer Mini-Circuits
AT ' byl e s Note: A blank PC board is available for $10 from the author at Wyman Research, Box 95, RR #1
upper suleband ATV in one posion, aml Waldron IN 46182, or call (317) 525-6452. The following hard to find parts are also available: Sprague
lower sideband Whﬂ“. the relay is closed. CYC 40,000 and CYC 20,000 variable capacitors at $4 each and the SBL-1 double balanced mixer for
You'll have to experiment around to find $5.

the right length of the #18 wire loop so that
you tune the same frequency whenever the After you've done your tune-up proce-  in the process. i
relay i1s activated. Otherwise you'll have to  dure, you should be ready to join in on all
readjust the tuning potentiometer or tweak the ATV action and you’ll keep the voice @ Don C. Miller WONTP, Box 95, RR 1, Wal-
Cl8. repeaters interference out of your picture  dron IN 46182.

GET RID OF FM REPEATER | [Actle B LR = To ((eTg] (o3
INTERFERENCE ON ATV

The new Wyman Research DC-2 downconverter makes it possible o receive
the interference-free lower sideband of ATV transmissions. The unit elimi-
nates the interference from FM repeaters which operate in the ATV upper
sideband. The design principles are described in 73magazine, March 1992,
The many features of this new development are:

* High sensitivity GaAsFet front end

» Two stages of RF gain

* Low noise four diode balanced mixer

* Tunes 420-440 MHz, output channel 2, 3, 4

» Beautiful Tridon style matched metal cabinet, 2.2 x 4.25" x 5.5"

* Optional tal control circuit for receiving either upper or lower side-
band from ﬁ‘? repeaters,

* Can be custom configured for any frequency combination of tunable
lower or upper sideband or crystal control

eslowprices: DC-2.........cc oo, $109.95 ;

DC-2 with crystal option ... .. s17a95  onipping $4.50

Wyman Research Inc. has a full line of 450, 900, 1200 MHz FM and AM ATV
transmitters, transceivers, receivers and amplifiers. All of our transmitters
and transceivers have ON-CARRIER AUDIO for greater range as well as
SUB-CARRIER AUDIO. The Tridon transceiver has an optional ON-CARRI-
ER receiver that no other manufacturer supplies. Write or call for a catalog
describing equipment that will put you on ATV at minimum cost. Our trans-
mitters and transceivers are the most powerful and economical sold.

WYMAN RESEARCH INC.
JOIN THE BATC RA1 Box95
CQ-TVMAG.—S$18 Waldron, IN 46182
VHF-COMM.—$24 (317) 525-6452

Don and Sue Miller
WINTP WYL
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Townsend Electronics

RIG
SAVER

* Allows you to
safely mount
your hand-held
or mobile radio
where you can
see the controls.

* Vinyl coated adapter
plate protects your
radio.

* SlimLine $24.95.
Heavy Dulty $29.95
+ $3.00S8 & H.

* Adaptable to nearly
any vehicle or
station use.

* Mounts on ANY
single flat surface.

1-219-839-5203

P.O. Box 415
Pierceton, IN 46562
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EVERY ISSUE
of 73
on microfiche!

The entire run of 73 from October, 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. Libraries have these readers.

The collection of over 600 microfiche, is
available as an entire set, (no partial sets)
for $285 plus $5 for shipping (USA).
Annual updates available for $10.

Your full satisfaction is guaranteed or
your money back. Visa/MC accepted.

BUCKMASTER

PUBLISHING
“Whitehall”’
Route 3, Box 56
Mineral, Virginia 23117

703-894-5777
800-282-5628
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FAST SCAN

ANTSR J00W 1160.70
AMNTED 140W 1 93.25
ANTTOL 20W 0§ 03.7T9
ANTTOH J0W § 03.19
ARI1I I00W B403.00

ATV CONVERTERS - HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF
TELEVISION

HE AMPLIFIERS per MOTOROLA BULLETINS

Complats Parly
in the MOTOROLA Bulleting,
EB&) 140W § BE BS

EBITA J00W $130.20 HEAT SINK MATERIA|
EB104 800W §448.15

ARJOS J00W $323.52 Moadel 00 Heat Sink|6.5x12x1.6) .........0 22.00
§ 18.00

NEW! 1K WATT 2-50 MHz Amplifier

i Described

CHS~6 Copper Spreader|Gubxl j4).....

We aleo stock Hard — Lo = Find parts

ATV] 420-450 [CaAS —FET). § 4995 Wit 600 Wan

10 SQUELCH CONTROL for ATV

| PLIFIER
1% Watt Model e ETRNE Kt mERET—PE N

Aveilable in kit oc wired /tested KEBST— 1 (Manuad)

We

Worjy *hip

i'lri,gE‘

i

ONV SAFETY BELT CO.
P.O. Box 404 « Ramsey, NJ 07446

800-345-5634
Phone & FAX 201-327-2462

Add $4.00 For Handling VISA M/C CHECK
ONV Belt W/O Seat Harness

o =7 J
.:I.I'I'.LI‘F.QE'I'
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™
HamBase 1992

Data Retrieval Software

Throw away your
magnifying glass!

POWER SPLITTERS sradd COMBINERS
L i—30MH
PEP 1—Port ... .
ATV ¥I-523 EMl-FET e N BN Wiy 1000 Waett PEP 7=Pert .. ...
1200 Watt PEP d=Port

#3985 K ATT 43045
PLIFIER - SSB-FM-ATY

TS Watt Model 875A ... $119.95 Kit WEBST—PCE (PC Bosrd)

0 Ep.RL BF POWER TRANSISTORS
1 79.95 MINI -CIRCUIT MIXERS
i 99.%% L1 JR BT T — N N |
SBL-— u-nllu: — B THS
PUSH P INEAR ARCO TRIM

v VI —20/4B RF Chabe_________ B
56— 50065 —18 Forvite Bead . _ s 20

:"’:ﬁ Breadband HF Transfermers

1
oo B 500 Add § 3.50 for shipping snd hamdiing

For detalled information snd prices, call u-r write for sur free catalog.

ommunication
oncepts Inc.

508 Millstone Drive * Xenia, Ohio 45385 * (513) 426—8600
FAX 513-429-3811

CHIP CAPS —Kemet /ATC
METALCLAD MICA CAPS —Unelco/Semes

W
o ® Lo
ao™®
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SPY ON THE EARTH

See on your computer screen what 6 or
more U.S., Russian and Japanese satel-
lites see. Make money many ways. Makes
a terrific science project. We manufacture
and sell all the equipment you need. In
business since 1956.

For complete details dial our electronic
bulletin board anytime. 300-2400 baud.
Modem configuration: 8 bits, 1 stop, no
parity: (718)-740-3911. Voice 8AM-1PM:
(718)-468-2720.

Or send $20 for fantastic 8 disk program
set for your IBM-PC.

Vanguard Labs
196-23 Jamaica Ave., Holiis NY 11423

Find: WBGJX
273 6th Ave

Born: 1908

HamBase Retrieval System
Helen Schmock WBGJX

Monistee M| 43660
Class:Advanced

DS version

3.5" 1.44M disks

5.25" 1.2M disks
Macintosh version

3.5" BOOK disks
WHamBase for Windows

§$79.95
569.95

37995

Only HamBase allows you to:

= Expor the data to any dstabase

» LUse disketies derectly,

= [Edit labels before printing

« L'se batch mode for ist processing.
« Update the database twice a year.

HamBase data retrieval software will
instantly retneve the name, address, amnd
birthdate of any US or Canadian amateur.

j*Com -
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RACK AND CHASSIS BOXES

CHASSIS BOXES
T

FEATURES:

E T s
AL EASY TOFABRICATE | mc2a
1.75 | T | 3150 | SHIPFED FLAT)

1ALE | 175 [10] 2360 | ALL MM PANELS AFRE | e o0

s |30 | 5 | 150 | FLAT FRONT AND REAR NC-SA
st |ass | 7 | e | APE CLEAR BRLEHED MC-EA

:
2o swossosld

Sl Rl el e e RS DL

= W W R RS
-
L 1]

| 770 | 350 | 10| 38 7o | ANCOUEED. TOP, MC-TA 1885

| BOTTON AND THE

| SRS jE2 | 5 | MEED END PANELS AFE (¥ 2T 22 05

| s = |7 | oo WC-@A R
LA, BEY ST

N0 |53 | 10) 4430 AMODI ZED NOT SHO

W a0 aecepd VUSA and MASTEPCARD. ORDER [9ECT FROM THE
VISA / MC riconr onerersn oroens 24ppe s oo no o |
SECOND DAY AR B2 000 NEXT DAY AR 2000

SESCOM INC. 2100 WARD DRVE HENDERSON, NV LIS A
pa015-4240 (DORDERS)B00-634-3457 éT ECHNICAL HELP)

702-565-3400 FAX 702-565-482
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program only $19.95

HBPopup TSR
program only
HamBase Canada

Database and software $19.95
Demo disk S 5.00
Available on CIS :00 HAMMET]
Prices inclode shipping in US & Canada,

$19.95

PO Box 194 T Ben Lomond CA 95005 - (408) 335-9120 (fax) 335-9121

0S0 more for greater distance
hegher gam and less mierference
with AAE Bandmaster Ouads. Call or
write today for free brochure on the
world tamous UHF. VHF, HF 2, 3, 4. and b6 element quads._=All-fiberglass
construction*Rugged engineering=All weatherHighly directional
sExpefient F/B «Packet powerhouse =Tool-free assembly «1 year replace-
ment warranty *VISA or Mastercard welcome «Custom orders. Alabama
Amateur Electronics*3164 Cahaba Heights RoadeB'ham, AL 35243

205 967-6122
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Cr}*stal Sigl'lﬂl Source Continued from page 14

Adjustment and Calibration

g == [Tl i S - There's not much to adjust on this project.
: It should work the first time you turn it on.
| Plug a crystal into the circuit and switch on
|' S1. If you have an oscilloscope, check for RF
I at the output jack.

adll 3 T If you d:::m't have an ﬂsci!lnsmp& you can
= e : . use a receiver to test the chirper. If you built
104 ;[I‘u YRR 2 " the project in a shielded enclosure, you'll
: need a small wire ““antenna’ like the one
| shown in Photo A. If your version of the
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S your receiver and tune around near the crystal

frequency. You should hear a steady tone
when S1 1s switched on, and a pulsed tone
when you switch S1 off and press S2. The
LED should also light steadily when S1 is on,
and flash when you press S2.

If you have S1 switched on, don’t expect
the circuit to pulse when you press S2. The
two 1N914 diodes make an OR gate—either
pulses from the 555, or steady DC through S1
Figure 1. The ‘‘crystal chirper'’ circuit. Its heart is a simple JFET Pierce crystal oscillator. will turn on the oscillator. Once S1 is on,
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I
I
|
3

| cs

IEQGFF

L-nl—-—rl————-——-——J

diodes to ground) can be any value
from 0.001 to 0.1 pF.

The RF choke can be just about any
value from 10 pH through 2.5 mH.
The 100 uH choke Radio Shack sells
works fine, although it’s a bit large for
a small project. If you want to wind a
smaller choke, 15 turns of number 24
or 26 wire on an FT37-43 or FT50-43
ferrite toroid produces a choke in the
neighborhood of 100 yuH.

The 10k resistors and 10 PF capac-
itor connected to the 555 are fairly
critical—they set the pulse rate of the
555 circuit. You can change their val-
ue slightly if you'd like faster or slow-
er pulses. Reducing the resistance or
capacitance will speed up the oscilla-
tor; increasing either will slow it
down.

Even the supply voltage is not criti-
cal. The circuit will operate anywhere
from about 6 volts up to 18 or so.

Figure 2. The PC board
foil pattern for
the pulsed signal source.

pulses are simply ignored. If you have any prob-
lems, check your solder connections, and then make
sure supply voltage is flowing to all the appropriate
points in the circuit,

If the LED comes on when S1 is on, but it does not
flash when you press S2, something is wrong with
the 555 oscillator. Once you have the LED behav-
ing, if there’s still no output, check your connec-
tions in the crystal oscillator portion of the circuit.
Then, try a different crystal; some older FT243
crystals can become corroded and stop working.
Next, if the supply voltage at the drain of Q2 seems
adequate, and you've tried a few different crystals,
try substituting a different transistor for Q2. Finally,
experiment with the value of the 100 pF capacitor
from the gate of Q2 to ground.

I had fun building this project, and I use it often.
I'm sure you’ll find it easy to build, and it will be a
valuable addition to your test bench or operating
table. Now that you'll be right on frequency, put that
simple transceiver on the air! gl

Leslie K. Bartoloth, 2238 168th Ave. N.E., Bellevue
Figure 3. PC board parts placement. WA 98008.
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GaAs FET ACCESSORIES

PREAMPS

at a fraction of the cost
of comparable units!

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. for any tone.

* 5 :
LNG-( ) mmlammwﬁ
ony $59 sions . ..kit $29, wired/tested $69
wired /tested

FEATURES:

. ‘H’n Iur:“ erfzuga?,dﬂw 0.BdB #Lg'g
g 1 dapandsnn

. dynamic range - resist overload

» Stable: low-feedback dual-gate FET

*Specily twmning range: 26-30, 46-58, 137-150,

150-172, 210-230, 400470, 800-960 MHz.

COR-3 REPEATER CONTROLLER.
Features tal and time-out

timers, solid-state relay, courtesy beep,

and local speaker amplifier .........__kit $49
MINIATURE =
PREAMP ﬁ’%u”“m e, @“'1.’_::33

ONLY $29 kit $44 wired /tested

* GaAs FET similar to LNG, ex-
cept n:ad fnr low cost & small size.
Only 5/8 1-5 E"L x 3/4"H. Easily

mounts in many
*Spacify tuning range: 2535, 35-55, 55-90, 90-120,
120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)

IN-LINE PREAMP
ONLY $89 1. 3T 19 wirsapontee

HELICAL RESONATOR
PREAMPS

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

TD-2 TOUCH-TONE DECODER/CON-
TROLLER kit Full 16 digits, with toll-call
restrictor, rammable. Can tum 5
functions on/off. Great for selective call-
ing, 100! ..........kit $89, wired/tested $149

#:-»3 AUTOPATCH kit
md phnna ina remote control are std
...kit $89, wired/tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Board kit. Use with above for m

RECEIVING
CONVERTERS

Low noise converters to receive vhf and
uhf bands on a 10M receiver. Choice of
kit with case & BNC jacks, kit less case
$49, kit w/case 5?4 wjt in case $99.

uest catalog listin

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signals

F Inp l.lt rnn es avail: 1386-138, :
144.145 145.14-,: 46-148 MHz. through any fm transmitter with full
* UHF input ranges avail: 432-434, handshakes. Radio link computers,
435-437, 435.5-437.5 MHz. telemetry gear, etc. ......... kit $49, w/t $79

DE-202 FSK DEMDDULATDFI kit, For

TRANSMITTING | receveendofiink. .......kit $49, w,::
CONVERTERS 9600 BAUD DIGITAL AF LINKS. Low-

networking
of new MO-96 Modem and
mdmzzﬂmﬁunﬂ-lz
FM Transmitters and Receivers. Inter-
face directly with most TNC's. Fast,
diode-switched PA's output 15 or S0W.

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

Kit only $89. PA's up to 45W available.

Request catalog for complete listings.

For complete info, call or write for free catalog.

Send 52 lor overseas air mail
For casual interest (U5, only), check reader service; allow 3-4 woeks

Order by mail, fax, or phone (s-12, 1-5 eastern time).
Min. $5 S&H charge for tirst pound plus add weight & insurance.
Use VISA. Mastercard, check, or UPS C.0O.D. (s5tee).

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

REP-ZOO REPEATER

um repeater many versatile dtmf
mnhﬂﬁah:m.tlouﬂnnnunychlmfnfahre—bmﬂw
We don't skimp on rf modules, either! Check the features on
R144 Receiver, for instance: GaAs FET front-end, helical

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

Other models available:

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

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

= Available for the 143-174, 213-233, 420-475, 902-928 MHz bands.
FCC type accepted for commercial service (vhf and uhf).

* Rugged exciter and PA, designed for continuous duty.

= Power out 15W (25W option)143-174 MHz; 15W 213-233; 10W uhf or 902-928MHz.

* Accessory add-on PA's available with power levels up to 100W,

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

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

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

« Pulse (rotary) dial option available.

* DTMF CONTROL.: over 45 functions can be controlled by touch-tone. Separate
4-digit control code for each function, plus extra 4-digit owner password.

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

* The cwid message, dimf command codes, and owner-specified default parameters
for cor and owid timers and tones are bumed into the eprom at the factory.

* Cw speed and tone, courtesy beep and tail imers, and courtesy beep type can all
be changed at any time by owner-password-protected dimf commands.

* Auxiliary receiver input for independent control or cross linking repeaters.

* Many built-in diagnostic & testing functions using microprocessor.

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

* Welded for exciter, pa, receiver, and controller. PEM nuts hold covers.

* 3-1/2 inch aluminum rack panel, finished in eggshell white and black.

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

FM EXCITERS: 2W continuous
gcxlé TCXO & xtal oven options.

type for com’l
high band & uhf.
» TAS51: 143-174, 213-233
MHz __kit $109, w/t $188S.
 TA451: 420475 MHz
.. kit $109, w/t $189.
* TA901: 902-928 MHz,
(0.5W out); w/1 $218.
* VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $99.

FM RECEIVERS:
* R144/R220 FM RECEIVERS for 143-174

or 213-233 MHz. GaAs FET front end,
0.15uV sensitivityl Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drift. ...kit $149, w?t $218.
* R451 FM HE\I'H,fm 420-475 MHz.
Similar to above. .. kit $149, w/t 5218,
* R901 FM HE’\I'H for 902-928MHz
Tri , GaAs FET front end. i
169, w/t $249.
« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
w/o helical res or afc. ...Kits $129, w/1 §219,
* R137 WEATHER HTEI.LI'I'E RCVR for 137 MHz. Kit $129, w/t $218.

OUR 30TH YEAR!

l:amronics, inc.

65 MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — FAX 716-392-9420
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Using RS-12

Number 8 on your Feedback card

Work the world with this unique satellite.

[The RS-12/13 amateur radio transponders
were launched from Plesetsk, Northern
USSR, on February 5, 1991, as an attach-
ment on the USSR COSMOS-2123 naviga-
tional satellite, sharing the same power sup-
ply and housing. They went into a polar
82.9 °-to-earth-equator 1,000 km high orbit
which takes 104.8 minutes to circle the earth.
RS-12 and RS-13 are both free for use by all of
the earth's radio amateurs. |

M ost satellite enthusiasts are, like most
trackers and computers, geared to
working their satellites of interest from
“AOS" to “LOS," i.e. from the moment it
appears above their terrestrial horizon, the
“*Acquisition of Signal,”” to the *"'Loss of
Signal’’ point, when it normally disappears
until the next pass. Unless intense “‘E’” layer
ionization or pre-auroral F2 enhancement
exists to help re-angulate the uplink and/or
downlink signals to and from satellites, it is
rarely possible to use the VHF and UHF
transponders more than 3° below the user
horizon. This limitation is not the case with
HF satellites, as the signals are often above or
close to the MUF (Maximum Useable Fre-
quency), considerable re-angulation of the
uplinks and downlinks can result as they pass
through the active layers.

Another phenomenon is also apparent at
HF that is the reverse of what you would
expect for UHF/VHF transponding. While
the 2Zm and 70cm downlinks are always heard
immediately after the source of the signal is
above the horizon, the low angle of inci-
dence, hence the long traverse through the E
and F layers at horizon, can attentuate 29
MHz downlink signals close to extinction,
and the 21 MHz uplink totally so that “‘K"’
mode access is impossible even with high
power!

It is these factors that make RS-12/13 so
fascinating a propagation path indicator, and
a super-DX satellite to boot! This effect is not
new; way back in the early days of OSCAR-
6, both DJ2RE and G3IOR wrote papers on
this phenomenon of the 29 MHz downlink.
Both G6RH and G3IOR exploited it to the full
in order to work a number of stations that
were ‘‘officially’” out of mutual access so as
to earn '*DXCC Satellite’” when only 72 ac-
tive countries were in theoretical range of
them.

UoSAT OSCAR-9 followers will recall
that the 29 MHz beacon would invariably
appear long before the 145 MHz telemetry,
the 21 MHz before this, and the 14 MHz even
more than 20 minutes before the official
**AOS.”” The 7 MHz beacon was never
heard, as it was unable to penetrate through
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the ionized layers at that very low frequency.
Similarly, OSCAR-6 and 7 users, as well as
past and current ‘‘RS’" series enthusiasts,
will all have heard the 29 MHz beacon com-
ing in long before (and long after) those times
when the 2m uplink could access the space-
craft transponder. The European users suf-
fered the agony of hearing JA, W6 and 7,
Pacific Island and far South America and
other mouthwatering DX which could not be
worked due to limitations of the **line of sight
plus a bit”" VHF uplink signal path.

RS-12 on mode “‘K," 21 MHz up from
earth to the satellite, 29 MHz down from
satellite to earth, offers no such uplink and
limitation frustrations! Not only can it
provide excellent sub-horizon audibility, but
access to the transponder as well! Although
only some 600 miles high, due to the propa-
gational anomalies at HF, RS-12 on Mode
**K"" can put you in range of all of earth’s
continents. The results are very different
from those found on the Mode ‘A, *'B,”
“J,”" and "'L’" transponders, where antipo-
dal stations have no common time view, even
at 34,000 km satellite height apogees. The 21
MHz uplink will re-angulate to an even
greater degree than RS-10s 29 MHz down-
link.

Despite the enormous possibilities, no
more than 40 stations in all of Europe, and
some 100 different stations worldwide, are to
be heard using RS-12's “K'* mode. Only
cight stations are regularly active in the UK,
only 30 in Europe, and only 15 have been
worked from W1, 2, 3, 5, 8, 9and 0. Surpris-
ingly few HF “*F2"" operators seem even to
know of the existence of RS-12, as few
among their ranks seem to follow the exciting
developments happening in the world of am-
ateur radio satellites. It is perhaps because
many HF operators associate satellites with
the terrestrial limitations of VHF and UHF,
the need for additional costly specialized
equipment, and possibly because many be-
lieve that satellite operating is an art outside
the normal run of their communications.

With RS-12°s mode “*K’" none of these
assumed limitations apply because we have
now in orbit the new Soviet HF transponding
satellite, the brainchild of Leo Labutin
UA3CR. It uses the high frequency amateur
bands and the basic equipment that most li-
censees have in their shacks, and does not
require extensive high-gain beams either.

RS-12 Transponder Basics

The new Soviet RS-12 satellite has its up-
link receiver listening to a 40-kHz-wide seg-

ment of the 15m band, and sending the con-
tent out again in similar 40-kHz-wide

sections of 10m, and sometimes the 2m band
as well. Despite transponding only a few tens
of milliwatts per signal, it produces strong
downlinks in the 10m (and when in mode
“T"" or “°KT,"" the 2m) band, which may be
heard sandwiched between the 25 wpm
Morse CW telemetry beacon and the multiple
speed CW ROBOT.

Telemetry

Although little active recently, the 25 wpm
2m CW telemetry beacon is centered on
145.9132 MHz, shifting from 145.9164 to
145.9100 during an overhead pass, due to the
Doppler effect. The 10m beacon, which is on
continuously, shifts from only 29.4086 to
29.4074 MHz. The telemetry will tell you
all about the temperature, voltage, power,
attentuators and general housekeeping pa-
rameters in different sections of the transpon-
der and satellite. Table 1 lists all of these, but
[ will describe some of the more useful values
and translation, as they will tell you what
on-board devices are active and, among other
indicators, the receiver’s input attenuation.

Channel 3, if indicating IAS, IAD, IAR, or
IAG, shows that the 15m receiver —10 dB
attenuator is in circuit, while if it reads IAU,
IAK, IAW, or [AO, no attenuation is in. The
number following this shows the output pow-
er of the 10m transponder transmitter in watts
by merely dividing the number sent by 10.

Channel 7 indicates the power level of the
10 meter No. 1 beacon on 29.407 MHz,
where if NAS, NAD, NARor NAG is sent, is
minimum at 0.45W.

Channel 8 is the same for the second bea-
con on 29.453 MHz, where NMS, NMD,
NMR and NMG all indicate the maximum

power 1.2 watts of output power in use, while
NMU, MNK, NMW and NMO all show that

0.45 watts, the minimum power output, is in
use.

Channel 14 gives the attenuation of the
15m ROBOT receiver, with MNS, MND,
MNR and MNG all showing —10 dB attenua-
tion, while MNU, MNK, MNW and MNO
all indicate that there is no attenuation in the
front end. The number following this shows
the ROBOT AGC voltage, as dividing the
number transmitted by five will give the AGC
in volts.

By observing and using these values, you
will get much information on path attenuation
and sub-horizon signal enhancement, giving

an excellent ionospheric top-sounder for use
in the experimental work and propagation

research.

Robot Auto QSO’er
The ROBOT is a very clever fellow who



EASY ORDER
1-800-582-4044

3.5/714/21 & 28 MHz
Adjustable Radiator & Radials
UPS Shippable |

Ideal where space is limited. This easy to
assemble HF vertical antenna features Gt s
stainless steel hardware and a trap design ighadat

at an attractive price. It can be assembled
with the radials to one side for mounting
close to a wall.

«Stainless steel hardware _
-Ground plane design mounts at any height }

«Max. Input: 500W SSB, 250W CW
3.5 MHz - 200W 5SB

*Height: 20', 5 Radials (Longest: 4’ 3")

«Connector: S0239 Jack

Order # Price  Description

HSVK5JR 287.00 5 Band HF Vertical Antenna..

5 Welght
...1?Ibs 8 oz.

Maldaol

EASY FAX
1-800-582-1255

BY EASYTECH

HBISCV Type
UPS Shippable

Dual driven elements at an | =
affordable price. These high [F =iy
quality 6 and 10 meter antennas |
have an outstanding design that | = i el s
has gained wide acceptance for graiisEinsiean sy
being dependable as well as HiE P '
compact.

S0HS2HB - 6 Meter
Max. Input: 500W (SSB), 250W (FM)
»Gain: Better than 6.0 dB
-FBR: Better than 16 dB
Element Length: 2,970mm/9' 8"
*Boom Length: 780mm/2' 7"
«Connector: S0O239 Jack

28HS2HB - 10 Meter
-Max. Input: S00W (SSB), 250W (FM)
Gain: Better than 6.0 dB
*FBR: Better than 16 dB
Element Length: 5,400mm/17" 8"
*Boom Length: 1,340mm/4" 5"
Connector: S0239 Jack

Order # Price Description Weight
2BHS2HB 99.50 2BMHz, 10 Meter Horizontal Beam .............7 Ibs., 13 oz.
50HS2HB 69.50 50MHz, 6 Meter Horizontal Beam. ...............5 Ibs., 10 oz.

AH212 Compact helical formed antennas w 2N 2 4N
are flexible and forgiving. Two | Y ViE UHF C .
Mﬁ sa0200Mpz  ShO't single band models and two | A , |
-G;ﬂ:- ‘U 144MHz multi-band designs with coverage E A B
' 3.0dB 440MHz 10 900 or 1200MHz with gain on | g |
5608 1200MHz  the UHF bands. The HGand AH| § X @ o] N
Max. Input: 20W (FM) models feature a black low gloss| w
«Length: 350mm/14 " finish, and the HS models are| E g ) J_ l
Connector: BNCMale  grey silicone rubber. g5 i i i
HG600 = -Power: 1.6 10 30MHz Max. 500W (FM)
. | EE 50 to 150MHz Max. 300W (FM)
Features B & |  -Frequency: Pori A- 1.6 to 150MHz 410 to 461MHz Max. 300W (FM)
“Freq.. 144/440/800MHz HS2RB, HS70RB a PortB-41010460MHz  -Connectors: A B C
Gain: -U  144MHz HiE Port C — Common HS790D UHFm  UHFm UHF
1.9dB 440MHz Features : JInsertion Loss: Port A-C — 0.150B HS790DN  UHFm  Nm UHFT
3.6dB 900MHz *Material: Silicone Rubber Port B-C — 0.25dB HS790WP UHFf  UHFf  UHFI

Max. Input: SW (FM)
«Length: 110mm/4.33 "
«Connector: BNC Male

Max. Input: 10W (FM)
«Length: 320mm/12.5°
«Connector: BNC Male

Order # Price  Description

AH212 44.80 144/440/1200MHz Whip Antenna......cccccceevvveeeeeenond 0Z
HGG00B 37.80 144/440/900MHz Whip Antenna ........ccccceeemvesrirennsesd OZ.
HS2RB 1280 144MHz Whip Antenna..............cccvmmmmicnininsossnsss.B OZ.
HS70RB 1280 440MHz Whip Antenna...........ooooeeeeeeiinecrecsieenn.B OZ.

Matte Black Finish

Features inserts for the protection
of your vehicle while mounted!

«Heavy Duty
«Universal
«Zinc Die-Cast
~Adjustable Mounting Angle |
Order # Price Description
BM1 29.00 Trunk/Hatch MOUNL...........c.covinmiminnmiismaranssnasnsnanios :
e | Commercial | g
Grade External
Communications
| Speakers

. impedance: 82

HSPE000 «Connector: 3.5mm plug
4" speaker with switchable noise 2.75" fixed cone speaker with high

filter quality, deluxe magnet mount

Size: 4.33" x 5.32" x 2.13" (HxWxD) Size: 3.51" x 4.06" x 1.42" (HxWxD)
Order # Price Description Max. Input Weight
HSP6000 29.00 4" Fixed Cone Speaker...........cce.... 15W ... 190z,
HSP7000 37.00 2.75" Fixed Cone Speaker............... BW ... .13 0z |

“Isolation: Port A-B>60dB

VSWR: <1.2

«Size (HxWxD): 1.2"x 25" x 1.9"
(Excluding Connectors)

m=male, {= female
Weather Proof Model: HS5790WP comes with
mounting bracket and stalnless steel clamp

Order # Price Description Weight
HS790D 4750 Direct Link Duplexer..........cccocoivvicniinisisnsianesssasssasin 9 oz
HS790DN  47.50 Direct Link Duplexer.........cccmmmiiiisnssiasssnnss 9 oz.
HEITNWF 58.00 Direct Link Duplexer, Weather Proof..................._.. 14 oz.

G
Easy Order:  1-800-582-4044
Easy Fax:  1-800-582-1255
International Fax:  1-510-770-2346
Customer Service:  1-510-770-2345

Monday-Friday, 7am - Spm (PST)/10am-8pm (EST)
D” COD-No personal checks, US funds ($5.00 Surcharge)

‘\I USPS W UPS L\’; Federal Express I Airborne

Add approx. 5% of total for shipping UPS Ground ($3.00 min.).
Actual shipping charges based on weight.
Call or write today for your free copy of our 32 page catalog.

Colifornia residents, add oppropriote sales tox.
12 month warranty n asyToch products.

money back guorontee.
We reserve the right to subst Ihm-l-:t-us.

CIRCLE a#n@mm CARD




CHALLENGER DX-VI

e

GAP

ANTENNA PRODUCTS INC.
6010— Bldg. B

N. Old Dixie Hwy.
Vero Beach, FL 32967
(407) 778-3728
CONTACT ADVERTISER DIRECTLY
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number sent divided by 5 (N/5 = V, 45/5 = 9 volts).
Channel Alpha Group
1 NSID IR NG
Iy 1K iiw 10
2 INS IND INR ING
INU INK INW INO
3 IAS |IAD IAR IAG
IAU IAK IAW IAQ
4 IMS IMD IMR IMG
IMU IMK IMW IMO
5 NIS NID NIR NIG
NIU NIK NIW NIO
6 NNS NND NNR NNG
NNU NNK NNW NNO
7 NAS NAD NAR NAG
NAU NAK NAW NAO
8 NMS NMD NMR NMG
NMU NMK NMW NMO
9 AIS AID AIR AIG
AlU AIK AIW AIO
10 ANS AND ANR ANG
ANU ANK ANW ANO
11 AAS AAD AAR AAG
AAU AAK AAW AAOD
12 AMS AMD AMR AMG
AMU AMK AMW AMO
13 MIS MID MIR MIG
MIU MIK MIW MIO
14 MNS MND MNR MNG
MNU MNK MNW MNO
15 MAS MAD MAR MAG
MAU MAK MAW MAO
16 MMS MMD MMR MMG
MMU MMK MMW MMO

RS-12/13 Telemetry Data Conversion

The telemetry from RS-12 and 13 is sent down as Morse code CW at around 25 wpm. It represents
various status indicators and measurements made on the transponder. There are 16 channels sent.
Each channel sent consists of 3 alpha characters followed by 2 numeric characters; for example: IMS 45.
The “IMS" partis the alpha. The "'45™ is the numeric part of one channel. The alpha part gives a specific
status, such as "on" or “'off"" for a specific feature. In the example "IMS 45,” the “IMS" part gives the
specific status of Channel 4; the 21 MHz receiver is off. If, however, “IMS™is replaced by “IMU" in
Channel 4, as in “'IMU 45, then the 21 MHz receiver is activated (on). The numeric part of Channel 4,
“45" in our example, gives the AGC level of the 15 meter receiver, where the value in volts equals the

Meaning/Conversion Formula
Telemetry sampling period: 90 min.
Telemetry sampling period: 10 min.

N/4 = Vin volts of power supply

2m RX: 20 dB, attenuator on

2m RX: 0dB, attenuator on

N/10 = P in watts, power output 2m TX
15m RX: 10 dB, attenuator on

15m RX: 0 dB attenuator on

N/10 = P in watts, power output 10m TX
15m uplink: off

15m uplink: on

N/5 = Vin volts, 15m RX-AGC volts

2m RX: off

2m RX: on

N/5 = V in volts, 2m RX-AGC voltage
Special command station channel: off
Special command station channel: on

N/S = V in volts, special command AGC V
Output power 10m beacon no. 1: max
Output power 10m beacon no. 1:min

N/3 = (service command parameter)
Output power 10m beacon no. 2; max
Output power 10m beacon no. 2:min

N/3 = (service command parameter)
Status of first memory board: off

Status of first memory board: on

N-10 = T in degrees C, 10m TX

Status of second memory board: off
Status of second memory board: on

N-10 = T in degrees C 2m TX

There is information in memory no. 1
..... no information in memory no. 1
N-10 = T in degrees C, 20V power supply
There is information in memory no. 2

.. .. no information in memory no. 2
N-10 = T in degree C, 9V power supply
Memory data send via beacon 2

Memory data send via beacon 1

N/5 = V in volts, 9V pwr. supply control
15m ROBOT RX attenuator: —10dB

15m ROBOT RX attenuator: 0dB

N/S = Vin voits, 15m ROBOT RX AGC voltage
2m ROBOT RX attenuator: —10dB

2m ROBOT RX attenuator: 0dB

N/5 = Vin volts, 2m ROBOT RX AGC voltage
Output pwr. special CMD channel: Max
Output pwr. special CMD channel: Min

N = 00: Less than 32 SOs in ROBOT log
N = 80 to 99: Over 32 QS0s in ROBOT log

Table 1. RS-12/13 telemetry data conversion. Keep this as a data sheet for your RS-12 and 13
telemetry calculations and findings. This information is provided by Pat Gowen G3IOR, with
acknowledgements to RS3A, the RS Satellite Command Station, as source and to PAODLO for

relaying information.

will coolly ignore you if your Morse CW is
not perfect. It will respond to your call at any
speed between 8 and 50 wpm, give you a
serialized QSO number, say who it is, and
wish you 73 before it signs off with you to call
CQ again. If QRM is present, it will tell you
so. If you send too fast for it (an unlikely
occurrence!) it will say *‘QRQ"’; if you are
too slow it will say **QRS,"" at least until it
has matched your speed. **‘QRZ"’ or “‘RPT"’
will evolve if it is unsure of your callsign. The

ROBOT calling frequency is 21.1297 MHz
+ only 0.45 kHz Doppler shift, and as it is
3.2 kHz wide, gives no access problem. Fifty
watts ERP at high angle passes, particularly
at night when the high 21 MHz attenuation of
the “'E’’" layer is not manifested, will enter it
readily by calling “*‘RS12 de G3XXX AR"’
(use your own call, of course) after it has sent

its CQ call. The 10m ROBOT downlink
Doppler shifts from 29.4549 to 29.4535

MHz. When activated, the 2Zm ROBOT



Radio Sputnik 12 (RS-12)

Mode A Downlink
ROBOT A Uplink
ROBOT A Downlink

145.831 MHz (CW)

Mode K Downlink
ROBOT K Uplink
ROBOT K Downlink

21.130 MHz (CW)

Mode T Downlink
ROBOT T Uplink
ROBOT T Downlink

21.130 MHz (CW)

Radio Sputnik 13 (RS-13)

Mode A Downlink
ROBOT A Uplink
ROBOT A Downlink

145.840 MHz (CW)

ROBOT K Uplink
ROBOT K Downlink

21.138 MHZ (CW)

Mode T Downlink
ROBOT T Uplink
ROBOT T Downlink

21.138 MHz (CW)

Beacon/ROBOT 29.408 MHz (CW)
Beacon/ROBOT 29.454 MHz (CW)
Mode A Uplink 145.910-145.950 MHz (SSB, CW)

29.411-29.451 MHz (SSB, CW)

29.408 or 29.454 MHz (CW)

Beacon/ROBOT 29.408 MHz (CW)
Beacon/ROBOT 29.454 MHz (CW)
Mode K Uplink 21.210-21.250 MHz (SSB, CW)

29.411-29.451 MHz (SSB, CW)

29.408 or 29.454 MHz (CW)

Beacon/ROBOT 145.913 MHz (CW)
Beacon/ROBOT 145.959 MHz (CW)
Mode T Uplink 21.210-21.250 MHz (558, CW)

145.917-145.956 MHz (SSB, CW)

145.913 or 145.959 MHz (CW)

Beacon/ROBOT 29.458 MHz (CW)
Beacon/ROBOT 29.504 MHz (CW)
Mode A Uplink 145.960-146.000 MHz (SSB, CW)

29.460-29.500 MHz (SSB, CW)

29.458 or 29.504 MHz (CW)

Beacon/ROBOT 29.458 MHz (CW)
Beacon/ROBOT 29.504 MHz (CW)
Mode K Uplink 21.260-21.300 MHz (SSB, CW)
Mode K Downlink 29.460-29.500 MHz (SSB, CW)

29.458 or 29.504 MHz (CW)

Beacon/ROBOT 145.862 MHz (CW)
Beacon/ROBOT 145.908 MHz (CW)
Mode T Uplink 21.260-21.300 MHz (SSB, CW)

145.960-146.000 MHz (SSB, CW)

145.862 or 145.908 MHz (CW)

running from 21.210 to 21.250 MHz
will give a 29.411 to 29.451 MHz
proportional linear return, with only
some 0.9 kHz of combined Doppler
shift. When active on mode “*T'" or
“KT,"" it also has a downlink from
145.9167 to 145.9556 MHz, with an
additive 21 and 145 MHz Doppler
shift of +3.5 kHz. If you add
124.7067 to your 21 MHz uplink, you
will have (£3.5 kHz) the appropriate
2m downlink frequency. Similarly,
when you add 8.201 MHz to your 21
MHz uplink, you have the downlink
frequency upon which you will be
present. When you move up by, say,
2 kHz on the uplink, you will also
move up 2 kHz on both downlinks, as
confirmed by monitoring. The total
passband, given as 40 kHz, is in fact
much wider, and can be heard over at
least 70 kHz, e.g. 15 kHz cither side
of the stated band edge, albeit at re-
duced sensitivity and output efficien-
Ccy.

In-Band Operation

As with our HF bands, the lower
half of the transponder passband 1s for
CW, the higher for SSB, with mixed
modes in the center, just like our other
satellites. To operate. just find a clear
downlink frequency, and check that
the relative uplink 1s clear too, as oth-
er terrestrial users may be in the up-
link passband on 21 MHz. Adjust
your transmitter to the appropriate

lable 2. Frequencies for RS-12/13. All frequencies

are nominal, to the nearest kH-.

downlink goes from 145.9627 to 145.9563
MHz in an overhead pass. You will hear your
own signal calling the ROBOT coming back
to you as well as the response, but be warned!
If you use this as your monitor, because the
transit delay of the 4,000 mile maximum dual
path slightly delays the return you are hearing
of your own CW, it may affect your other-
wise excellent Morse code! When the
ROBOT is not activated for QSOs, e.g. 1t 1s
not calling “*CQ"" at regular intervals, it may
be employed as a single channel CW-only
transponder.

The Channel 16 telemetry tells some of the
ROBOT story. If the number sent is 00, then
there are less than 32 QSOs in the ROBOT
log, but if it is between 80 and 99, it is
approaching capacity, as over 32 QSOs are in
the log memory. You may hear digital down-
link on the channel at times when RS-12 is
within range of RS3A in Moscow. This is
normally the log being downloaded.

Transponders

RS-12 is the system normally found on,
with its sister RS-13 kept on reserve standby.
The frequencies of both RS-12 and RS-13 are
given in Table 2. We shall refer to RS-12, but
what 1s given for this i1s also true for the
alternate transponder, with only the frequen-
cies differing.

The RS-12 Mode “*K’" transponder input

calculated uplink, and you should
hear your own transponded signal.
Try a ““CQ RS 127" or alternatively
reply to another’s CQ by adjusting your
transmitter uplink to emerge on that frequen-
cy. You will be pleasantly surprised at who
you will work on what might otherwise be a
dead band. If you have a single transceiver,
you may have *‘QSK,"’ a rapid break in sys-
tem, and hear the tail end of your transponded
signal especially when the satellite is at maxi-
mum range and hence maximum return signal
delay time. If you are blessed with a separate
29 MHz receiver then, aided by high-pass
filters on the input to stop your 21 MHz
breakthrough, you should be able to hear
your own signal.

When and Where

RS-12 makes eight passes a day in range of
most countries of average latitude, each pass
lasting from only a few minutes to up to 19
minutes. Some skim the horizon, some go
right overhead. Sub-horizon passes add con-
siderably to useful opportunities, and in
equinoxial high solar flux times the downlink
may be heard and accessed for /0% of the
day. To calculate the timing and exact passes,
a computer program or an OSCARIator 1is
desirable, both of which are available from
AMSAT. The computer program or tracker
will give you the satellite distance, azimuth,
elevation, probably the Doppler shift, the
range, and all you need to know to find the
satellite. Continued on page 38

UNEARTH YOUR
FULL POTENTIAL

with the

CHALLENGER DX-VI

A unique multiband

vertical that utilizes
GAP technology.

The Challenger DX-VI
covers all of
2m, 6m, 10m, 12m,
15m, 20m, 40m, and
over 130KHz on 80Om
with a VSWR under 2:1!

It has NO ...
¢ TRAPS ¢ COILS

¢ BALUNS
¢ RESISTORS
¢ TRANSFORMERS
e BASE INSULATORS

The Challenger DX-VI
Launches RF from a 16’
elevated GAP, not from the
base of the antenna. The
antenna is PRETUNED.
There is nothing to adjust.
The Challenger DX-VI has
virtually NO earth loss and
requires only 3 wires 25’
long which attach to the
base of the antenna. Thus,
eliminating the need for an
extensive ground plane. The
antenna is 31’ tall and is
self - supporting with a
supplied drop in ground
mount. No additional mast
is required. Best of all the
ENTIRE antenna is active
on all bands and costs only

$229.00°.
To Order Call:
(407) 778-3728

ALL OUT EFFICIENCY
ALL OUT PERFORMANCE
GAP CHALLENGER DX-VI,

GETS IT ALL OUTH!

GAP

ANTENNA PRODUCTS, INC.
6010--Bldg. B, N. Old Dixie Hwy.
Vero Beach, Florida 32967

@con?

Florida Add 7% sales lax

* Plus shipping

CONTACT ADVERTISER DIRECTLY
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73 Review

by Bill Clarke WA4BLC

The JPS NF-60 DSP
Notch Filter

Number 9 on your Feedback card

JPS Communications, Inc.
5516 Old Wake Forest Road
P.O. Box 97757

Raleigh NC 27624.

Price class (introductory): $150.
Adapter: $12.

Tel. (800) 533-3819.

Technical info: (919) 790-1048.
FAX: (919) 790-1456.

Get rid of multiple carriers with the push of a button.

otch filter—that's the knob you madly

twist when trying to block out an interfer-
ing signal such as a tuner-upper or a hetero-
dyne. The down side of using the typical notch
filter is that most of them are overly sensitive
and clumsy to tune, thereby making them slow
to use. In fact, the offending signal often dis-
appears before you can notch it out.

Although the technology of notch filters has
advanced over the past several years to the
point that even 40 meters becomes usable
during the night hours, they are still perplex-
ing to use. But now, enter the automatic notch
filter.

The automatic notch filter does all the work
of its manual cousin, except that it requires no
knob twisting. It locates and removes the of-
fending signal instantaneously; the operator
doesn’t have to do anything to make the filter
work except turn it on. New to the market is
just such a filter, the NF-60 DSP Notch Filter
by JPS Communications, Inc.

First Impressions

The NF-60 is manufactured right here in the
U.S. Smaller than most handhelds and weigh-
ing enough to remind you that quality can be
felt, the NF-60 is black and has only two con-
trols: Power on/off and Notch on/off. On the
rear panel are two RCA jacks for Audio (in/
out), and a power jack for the AC adapter line.

The manual is very professionally done, yet
easy to understand, and contains installation
diagrams, explanations of operation, and the-

ory.

Installation

Installing the NF-60
is about as sim-
ple as hooking up an
external speaker,
which, by the way, is
essential for use of
the filter. Plug the (op-
tional) AC adapter’s
output line into the
power jack on the rear

i-t - PEWEF—I
F

ON

PHONMNES
HOTCH -’

B ON

panel of the unit. Run
an audio patch line (I
recommend shielded) from the Audio Input
jack to the external speaker jack of your rig,
and plug an external speaker into the unit’'s
Audio Output jack. That's all there is to it!

Just in case a polarity mistake is made, you
don’t need to worry. The NF-60 is reverse
polarity protected.

Operating with the Filter

As an initial check of the NF-60, | turned on
my HF rig as normal and set it to the Canadian
time clock on 7.335 MHz (and later the U.S.
time clock at 15 MHz) on LSB, and tuned until |
heard a steady tone. | then pushed the NF-
60's Power and Notch buttons to “‘on'* and the
tone immediately went away. | tuned around
the time clock to see if the tone (or any tone)
could be heard again, while leaving the NF-60
on. The most | ever heard was a split second of
tone before the automatic notch locked up and
took it away.

Ultimate Tone Rejection:

Specifications
Audio Input: unbalanced low impedance
22 ohms or 47k ohms; (phone jack)
Frequency Response: 250 to 3400 Hz +2dB
Input Level: 100 mVto 2V rms
Output Delay: 0 milliseconds
Lock-up Time: <6 milliseconds

>50dB (1 to 4 tones)
(slightly lower for 5 or more tones)

Audio Distortion: <.5% at 1 kHz at .5W output
Headphone Qutput: 8 ohm or greater (stereo phone jack)
Speaker Output: 2W at 10% distortion
into 8 ohm speaker (RCA jack)
Front Panel: power switch, power LED, notch switch, notch LED
Rear Panel: audio input, audio output, DC power input
Input Power: +11to +15 VDC at 250 mA (750 mA peak)
Dimensions: 1.7"x6" x4.3" HWD at 2 Ibs.
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Photo A. JPS’s new NF-60 Notch Filter.

Having proved that the NF-60 could take out
tones of a very loud and steady nature, | then
went to the real world of the ham bands. Of
course, | left the NF-60 on. At first | thought
there were no tuner-uppers around on the var-
ious 80/40/20 meter nets | tuned to. Then |
turned the filter off and found the offenders
were alive and well. | continued to tune around
and turn the filter on and off, seeing what it
could do. | even verified the claim that multiple
tones could be notched out simultaneously.

The filter only notches a small segment of
the audio spectrum out, so small that it
doesn’t destroy the quality of the remaining
signal. Unless the filter was turned off, | gener-
ally never even knew the offending signals
existed. The single exception to this rule was
when the offending signal was strong enough
to work the receiver's AGC. This caused a
slight audio level reduction.

The NF-60 makes 40 meters useful at night.
You can get in between those broadcasters,
and their carrier tones just disappear, allowing
SSB to carry on.

Although | have been using automatic notch
filters for years, | must say that, due to the fast
lock-up time, excellent audio quality, and mul-
ti-frequency ability, the NF-60 is the best |
have heard.

Comments

The NF-60 operates on a digital signal pro-
cessing scheme, and constantly looks at the
audio spectrum for solid tones. When atone is
encountered, the unit immediately creates a
very narrow and deep notch at that frequency,
removing the tone.

As mentioned above, the NF-60 is capable
of taking multiple tones out, For example, the
typical RTTY signal is reduced to a series of
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*» Qeneral Chairman, Ross Brown, WASBDQH

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

lea Market Tickets

» maximum of 3 spaces per person (non-
ransferable), Tickets (valid all 3 days) will be sold

N ADVANCE ONLY. No spaces sold at gate. Vendors
IUST order registration ticket when ordering flea
narket spaces.

ipecial Awards

[ominations are requested for “ Amateur of the
‘ear,” “Special Achievement” and “Technical Excel-
2nce” awards. Refer to the Hamvention Program for
iomination form or contact Hamvention Awards
‘hairman, Box 964, Dayton, OH 45401-0964.

icense Exams
lovice thru Extra exams scheduled Saturday and
unday by appointment only, Send FCC form 610
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hotel/motels located in the Dayton area.

HAMVENTION is sponsored by the Dayton Amateur Radio Association Inc.
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clicks, without tones.

With the filter turned on, you will find that
CW sounds like an old Western Union
telegraph sounder’s clickity clack!

The filter has a built-in audio amplifier. For
normal listening levels it is very satisfactory.
However, it can be driven into distortion by
running the receiver's audio gain too high. |
found this to be no practical limitation, as it
only occurs at very high levels that drove me
from the shack anyway.

It appears that the NF-60 is not susceptible
to RF interference (some audio filters are).
This was carefully checked on all bands using
full legal limit power.

The lock-up time of the NF-60 is very fast. In
fact, | found it is capable of following slow
swishers.

| did find a very slight clicking sound to be
mixed in with the normal output audio. | am not
concerned about this, as | had to really listen
closely to even hear it.

The front panel phone jack is a positive fea-
ture.

The only feature missing is an indicator
(such as an LED) showing when the filter is
eamning its keep.

Technical Aspects

The NF-60 uses digital signal processing to
find and notch out offending tones. The inter-
nal workings of the unit include a TMS320P 15
DSP chip which does all the work, except for A
to D and D to A conversion (which is handled
by a 14-bit converter). The chip operates at 20

MHz (crystal-con-
trolled).

When feeding the
receiver modulated
signals (tones), |
found there was no
real limit to what the
NF-60 could notch
out. A 60 dB over S9
signal could be elim-
inated (not just re-
duced). | also found
the filter worked at
very low audio set-
tings, even at set-
tings where the tone
was barely audible.
Both factors exceed
specifications.

The weight of the

unit is such that the
push-button switch-
es can be worked without having to chase it all
over the desk.

The simplicity of operation is excellent.
Turn it on and forget it. It does its job by
itself.

Recommendation

| feel the NF-60 is a piece of ham equipment
that does its job completely and simply. The
sheer pleasure of not hearing tuner-uppers,
and being able to use 40m at night between all
those foreign broadcasters, is worth the rea-
sonable cost of the NF-60. | heartily recom-

Using RS-12 Continued from page 35

If you join the Sunday 1730 UTC 14.282
MHz pre-AMSAT Net warm-up session, the
14.280 MHz Saturday 1000 UTC European
AMSAT Net, or the 75 meter AMSAT Net
on 3.840 MHz (Tuesday evening at 9 p.m.
local time—i.e. Wednesday at 0200 UTC),
regular satellite operators will be happy to
provide you with pass times and intervals for
your location.

Station Needs

For the transmitter, just 50 watts to a sim-
ple dipole or ground plane will suffice, al-
though a beam and 100 watts will perform far
better for those low angle and sub-horizon
times. While G3IOR uses a 21/28 MHz
three-element beam at 65 feet, G2UK runs a
simple 75m trap dipole only 10 feet over the
ground and gets not only excellent in-range
results, but sub-horizon access also.

The receiver doesn’t need to be anything
special, but if you have a very old tube radio,
then a 10m preamplifier will improve sensi-
tivity performance considerably. A separate
transmitter and receiver will help a lot, as you
may then monitor your downlink while
simultaneously transmitting on the uplink. If
your band switching is fast enough and your

frequency calibration accurate, a transceiver
will suffice.

Problems

On the downlink you may hear many sta-
tions using the 21 MHz uplink passband for
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Photo B. Inside view of the filter showing the DSP circuitry.

mend that every SSB operator own one of
these neat little filters (the NF-60 is only for
SSB).

The NF-60 does the job it is supposed to do
one hundred percent.

For a number of years | have been hollering
that automatic notch filters are the greatest
thing since sliced bread. You transceiver and
receiver manufacturers out there: Remember
how | have been saying you should include
automatic notch filters in your rigs? Well, for-
get it! This new filter is so good | doubt you
could beat it for quality or price. |E&

terrestrial style QSO, and be surprised by the
comparison between what you can hear on
the satellites downlink compared to that on
the corresponding uplink. Try not to QRM
any users who are already on the frequency,
as this section of 21 MHz is not a space-
specific subband, and they have every right to
be there.

On the other hand, you may find severe
QRM from wide FM signals in the satellite
downlink passband under high MUF propa-
gation conditions. These stations can cause
severe wideband QRM to the weaker CW and
SSB satellite transponded signals, and have
no absolute right to be there as the satellite
downlink band is recognized as being specific
as a space band. A polite request for them to
move back to the FM allocation below 29.400
or above 29.510 MHz will usually result in
recognition. Sadly, with FM receivers, they
may not even hear the signals from the satel-
lite, and thus may well not be aware of their
transgression.

Satellite DX and Propagation

In the first few days of operation, G3I0OR
worked 17 countries on RS-12, including
W1,2,3,5,8,9and 0; VEI, 2 and 3; UAO,
ZL, plus many European countries, includ-
ing fellow *‘G”’ and European stations. You
will find that at high solar flux times you can
access and hear the return even when the
satellite is up to 48 degrees below your hori-
zon, especially at pre-auroral 1onosphere en-
hancement times. You are hence able to work

the whole world! You may be horrified to
hear your return as a real *‘T-2"" note sound-
ing much like an auroral or even equatorial
zone condition due to multi-Doppler paths.
You will find it to be quite fascinating, and a
means of working those 21 and 28 MHz inter-
skip-zone fellow amateurs, as it will reach to
the parts that other propagators will not
reach! It is a source of superb ionospheric
data and research to boot!

RS-12 is an ideal satellite for the HF opera-
tor, who will be able to continue to work DX
even when the 21 and 28 MHz bands are
otherwise dead, and to work both locals and
inter-continental DX via the satellite while
the bands are on the edge of the MUF, as the
re-angulation, while insufficient for direct
terrestrial QSO, is often adequate for the low
satellite angular incidence to the 1onized lay-
ers. It has the added advantage that the com-
mercial and military intruders who tend to
sneak into the high ends of our depleted ama-
teur bands in the quiet sun years will discover
amateur occupancy, and thus we may main-
tain our precious frequencies and help fore-
stall further cuts. RS-12 is very user friendly
and is recommended to HF DX operators,
newcomers, those who ‘‘have done it all,”’
plus old and new satellite fans! Will we see
you on RS-127 g8

The author appears regularly on the given AMSAT
nets, and would be pleased to respond to any ques-
tions arising. On Packet Radio, Pat is contactable
as G3IOR @ GB7VLS. #35.GBR.EU.



AMATEUH TELEVISION

TVC-4G

s ' 1 only $89
SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. If it is
being done in your area on 70 CM - check page 413 in
the 81-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch2, 3or4 and a 70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, ampilifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-t8am-5:30pm pst.  Visa, MC, COD

P.C. ELECTRONICS Tom (W6ORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

B RAINSTORM ENGINEERING

2948 1/2 HONOLULU AVE. LA CRESCENTA, CA. 91214
PHONE (818) 249-4383 FAX (818) 248-0840

MULTI-MODE § R 4
SIMPLEX REPEATER

H.':.':?:‘L'.I'f MULTI_ MGDE c.. I{ 4 H RAINSTORM

ENGINEERING

o
ol SIMPLEX REPEATER

NO DUPLEXER NEEDED!

-q e T H’ . b | "‘-‘_

GENERAL INFORMATION
THE SR4 IS A FULLY SELF-CONTAINED, MICROPROCESSOR EASED, REMOTE PROGRAMMABLE

CONTROLLER, CAPABLE OF OPERATING ONE OR TWO RADIO TRANSCEIVERS IN SIMPLEX
REPEATER, SPLIT SIMPLEX REPEATER, DUPLEX REPEATER CONTROLLER, VOICE MAIL AND
VOICE IDer MODES SEFARATELY OR SIMULTANEQUSLY,
- ONE RADIO SIMPLEX REPEATER » DUAL RADIO SPLIT SIMPLEX REPEATER
= DUAL RADIO SIMPLEX REPEATER « DUPLEX REPEATER CONTROLLER
= CROSS BAND SIMPLEX REPEATER « BI-DIRECTIONAL DUPLEX REPEATER
= CROSS BAND DUPLEX REPEATER = REPEATER BACK-UP SYSTEM
« CROSS BAND SPUT SIMPLEX / DUPLEX REPEATER = REMOTE LINK

= 2 MINUTES & 48 SECONDS OF TIME » MOBLE EXTENDER

« VOICE MAIL «+ AUTOMATIC VOICE IDENTIFIER - AUXILIARY OUTPUT

*no c&..pl'ﬂrur naeded lor simplax fepeater lunclions
| gg e & UP for “one radio simplex repesist”

MASTERCARD - VISA » AMERICAN EXPRESS - DISCOVER
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The Best Shortwave You Can Buy
Comes From Drake

The Drake R8 Communications Receiver..

.simply the best shortwave clarity

and fidelity you’ll find, outperforming receivers costing much, much more.
Famous Drake technology gives you wide frequency coverage of

all world bands and excellent dynamic range..

.in an uncluttered package

with an ergonomic front panel, featuring keypad entry of functions.
For the best access to world events as they happen, buy yourself a Drake R8

shortwave receiver.

Ask your dealer for more information. or contact a

Drake sales office today at 1-800-723-4639 (1-800-RADIO-DX).

A— ] |, Drake Company, P.0. Box 3006, Miamisburg, OH 45343, USA Tel: 513-866-2421

Drake Canada, 655 The Queensway #10, Peterborough, Ontario K9] 7M1, Canada
Tel: 705-742-3122

e s et
We Bring the World Closer

1-800-723-4639 (1-800-RADIO-DX)

©1991 The R.L. Drake Co.

CIRCLE 147 ON READER SERVICE CARD



40/80 Meter Wave Ryder

A QRP tube transmitter powered by 12 volts DC.

by Charles D. Rakes KISAZ

f you’ve been looking for a new project to

build that has a nostalgic quality mixed
with a touch of today's technology, then look
no farther because our 40/80 Meter Wave
Ryder CW QRP transmitter offers these
features and more.

The transmitter’s circuit design is similar
to the single tube crystal controlled QRP rigs
that were in vogue during the fabulous *50s.
A 3A4 miniature power amplifier pentode
tube 1s connected in a crystal controlled
tuned-plate oscillator circuit with a power
output of 1 to 2 watts.

The circuitry’s modern mix allows the
transmitter to operate from a single 12-volt
DC power source. A 7805 5-volt regulator IC
1s connected in a 100 mA constant current
circuit that keeps the tube’s filament glowing
just right as long as the DC input stays above
8 volts.

The tube’s B+ is generated on command,
and to see how, take a look at the schematic
diagram in Figure 1. A 555 IC timer is con-
nected in an astable oscillator circuit with C1,
R1, R2 and R9Y, setting the operating frequen-
cy to about 25 kHz.

Q1 holds pin 5, of the IC, at ground level
while the key 1s in the “‘up”” position, keeping
the 555 circuit from oscillating. The majority
of the battery drain at standby, or during the
time between dits and dahs, is the filament
current.

Each time the key is closed, the 555 circuit
becomes active, supplying base drive to the
MIE 3055 power transistor. The power tran-
sistor’s pulsing collector current turns the 12
volt supply into about 150 volts at the sec-
ondary of T1.

The full-wave bridge circuit converts T1’s
output to DC, and C4 smooths out any glitch-
es. At key-down, the tube is supplied with |
almost instant B+, causing the circuit to os-
cillate and send out a CW signal.

Building the Wave Ryder

The circuit may be built breadboard style if
you like, as long as the wiring is neat and the
leads are kept short. Or you may take the easy
route and use a PC board. If so, just follow

the component placement layout shown in the Figure 1. Schematic for the Wave Ryder.
40 73 Amateur Radio Today * March, 1992
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Alinco Affordable
Technology

AVAILABLE NOW!
* Accessory Catalog
*DJ-F1T Cassette Tape Instruction
Manual by Gordon West, (WB6NOA)

New Model DJ-162TD

FULL FEATURES AND HIGH PERFORMANCE programming, and has excellent sensitivity. Airband
AT A PRICE YOU WON'T BELIEVE. receive down to 118MHz is possible with a simple
modification. Other standard features include DSQ for
Here is a 2-Meter radio worth looking at. Without a private paging, 5 scan modes, DTMF encode and
doubt, the ALINCO DJ-162TD offers the most bang for  decode, dual watch functions, 2 Autodialer channels,
the buck of any 2-Meter HT available today. and more,
The unit comes standard with the EDH-1 Dry-Cell
Pack, giving you the option to use your own batteries, Check out the affordable technology of the 90’s.
either Ni-Cd or Alkaline, for extended operating life Check out ALINCO.

and High-Power output. In addition, you have the
option to buy either the 5 watt or 2.5 watt Quick- E A L 'Nc 0
Charge Batteries for fast reliable power any time.

This unit has a full size keypad for easy operation and ALINCO] ELECTRONICS INC.

—_— e — | —

ALINCO ELECTRONICS INC. Two Year Limited Warranty.
438 Amapola Avenue, Unit 130, Torrance, CA 90501 Specifications and features are subject to change without notice or obligation.

Tel. (310) 618-8616 Fax. (310) 618-8758
CIRCLE 67 ON READER SERVICE CARD
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Parts List
0.01 pF/100V Mylar
0.1 uF/sov disc ceramic
0.15 pF/250V Mylar
0.01 puF/630V Mylar
470 pF/16v electrolytic
10 pF/500V disc ceramic
365 pF variable broadcast type
1N4004 1 amp silicon
955 timer
7805 5V regulator
2N3904 transistor
MJE 3055 power transistor
3A4 miniature power amp pentode tube
NE-2 or similar neon lamp
1k 1/4W resistor
470 ohm resistor
4.7k resistor
56 ohm 1/2W resistor
47k 1/4W resistor
1k trim pot single turn
RCA jacks phono
Small switch toggie on/off
EA-77-375 core and bobbin  Amidon*
see text

Chassis, circuit board, knob, grommet,
crystal socket, hardware, wire, etc.

*Amidon Associates, Inc., 2216 East Gladwick St.,
Dominguez Hills CA 90220. Tel. (213) 763-5770.

You can get a kit of parts for the Wave Ryder, including the
circuit board and all components that mount on it and parts for
T1 (less winding wire), a coil form, and five socket contacts, all
for $24.95 postpaid, from Krystal Kits, P.O. Box 445, Ben-
tonville AR 72712, or call (501) 273-5340 and ask for KISAZ.

You will have to furnish the chassis, tuning capacitor, neon
lamp, grommet, power switch, crystal socket, jacks, tube, wire
and hardware to complete your TX. A PC board only is available
for $7.95 postpaid, and five Concord socket contacts are avail-

2
43 Om_ _.E-ﬁ-"‘
G.’\T* > R C1
%:1‘} \ ZCd— C2,3
' C4
) A -y § R
nlr_®_ SEE TexT ™ | A C8
& (&F % =0 E D1-4
l P . - —55 i IC1
& N sl T ke IC2
By, | e GOk 6D 3
B 1. L g =
I | s d & y
3 l 23504 —Ri— V2
MOUNTING —ar c J,-FEJ : R1,2
HOLE i * SRS .“\_l R3,4
R5,6
. TO XTL SOCKET élﬂ u(il);:* POWER _ o 57
Figure 2. Parts layourt diagram. :g
J1-3
S1
1
L1.2
Misc.
able for $3.00 postpaid.

Figure 3. Foil diagram.

e TURNS
&9 o8 @20
COPPFER EMAMEL WIRE

& TURNS
#1 OR #20
COPPER ENAMEL leE

085"

142" PVC FORM FOR LI, L2

Figure 4. A piece of 1/2" PVC pipe serves as
the coil form for L1 and L2.

PC foil pattern drawing in Figure 2, and stuff
the parts on the board. The tube socket is
made up of five Concord #09-9006 socket
pins (cost of five is less than two bucks)
soldered in place on the circuit board. But
you can also use a regular tube socket and
wire it to the circuit board with short leads.

Winding T1
The transformer’s two windings are wound

on the nylon bobbin supplied with the Ami-
don EA-77-375 ““E"" core. Wind 20 turns of

#26 copper enamel wire in a solenoid fashion
on the bobbin. On both windings, leave at
least three inches of wire at each end to con-
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nect to the circuit board. Place a layer of
plastic tape around the winding to complete
the primary. On top of the primary winding,
wind 200 turns of #26 copper wire for the
secondary and tape in place. Place the bobbin
between the two cores and tape or glue
place.

Winding L1/L2

The tank circuit is wound on a 1-1/2"
length of 1/2" PVC cold water pipe that actu-
ally measures 0.85" in diameter. Just about
any hardware or plumbing shop will have the
PVC pipe on hand.

Refer to Figure 4, and close wind 19 turns
of #19 or #20 copper enamel wire on the form
for L1. Space down the form about the width
of two turns, and wind 6 turns of the same
size wire for L2. An easy way to keep the
windings 1n place and looking neat is to drill
two wire size holes for each wire end, and
fish through for a snug fit.

Making the Chassis

Since cabinets are so expensive and diffi-
cult to find, the Wave Ryder was constructed
on a piece of 0.05-inch thick aluminum cut to

7" x 5-3/4". To duplicate our Wave Ryder,
just follow the drawing in Figure 5.

J1, the crystal socket, S1, and the neon
lamp, all mount to the front panel. The neon
lamp 1s placed in the middle of a chassis
mount rubber grommet with one lead going to
the circuit board, and the other to circuit
ground under the grommet’s lip. The tuning
capacitor and circuit board are mounted to the
chassis’ bottom, and the two remaining jacks
are located on the back lip.

Making Waves

Connect power, a dummy load, a crystal,
and close the key. Start with C8 at maximum
capacitance and rotate clockwise until V2
lights. Tune a receiver to your crystal’s fre-
quency, and send a few dits. Slowly rotate C8
clockwise until a clean, chirp-free tone is
heard. With RO set at its maximum resis-
tance, the B+ voltage will be at its minimum
with an RF power output slightly under one
watt and at its minimum resistance the B+
will be at its maximum with an output of over
one watt. If Murphy didn’t make an untimely
visit to your shack, you should now be ready
to make waves. Continued on page 46

Charles D. Rakes KISAZ, P.O. Box 445,
Bentonville AR 72712.



Have you been trawling the bounding main for a new product? We have just
netted it—the TP-38 microprocessor controlled community repeater panel which
provides the complete interface between the =@ e
repeater receiver and transmitter. Scuttle
individual tone cards, all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators, programmable
timers, tone translation, and AC power supply at one low price of $595.00. The $595.00 each
TP-38 is packed like a can of sardines with features, as a matter of fact the only $59.95 DTMF module
additional option is a DTMF module for $59.95. This module allows complete $149.95 Digital CTCSS module
offsite remote control of all TP-38 functions, including adding new customers or
deleting poor paying ones, over the repeater receiver channel. wiﬂl

Other features include CMOS circuitry for low power consumption, non-volatile allﬂbw
memory to retain programming 1f power loss occurs, immunity to falsing, pro- N{]W av CTCSS
grammable security code and much more. The TP-38 is backed by our legendary Dlgttal
| year warranty and is shipped fresh daily. Why not set passage for the abundant waters
of Communications Specialists and cast your nets for a TP-38 or other fine catch.

’ COMMUNICATIONS SPECIALISTS, INC. ‘
B 426 West Taft Avenue * O , CA 92665-4296 e
o

i
e

Local (714) 998-3021 « FAX (714) 974-3420
Entire US.A. 1-800-854-0547
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A Remote
Field Strength Meter

Number 15 on your Feedback card

An accurate system for measuring radiated power.

re you sure that you are obtaining the

best radiating power from your anten-
na? Most radio hams rely on their antenna
tuning units and SWR bridge. as well as on-
the-air reports. Yet there’s always the feeling
that it could be improved.

Most hams are familiar with the field
strength meter. The meter usually consists of
a tuned L/C circuit with a whip antenna, and
uses a diode to register the relative field
strength of the received signal on a sensitive
microammeter.

FSMs are valuable for tuning up transmit-
ters, but to accurately measure the relative
strength of a transmitted signal, the FSM
should not be used inside the shack., close to
the transmitter and antenna tuning unit. In-
stead, it should be used several wavelengths
distant from the transmitter's antenna.

This can create a problem, as two people
would be required, one at the transmitter site
and the other at the remote field strength
meter location. Plus, the two parties would
need to be able to communicate with each
other.

The Remote FSM

The scheme 1 am about to describe would
require only one person. A remote field
strength meter is used to send a signal back
to the transmitter site. The FSM is capable
of indicating maximum radiated power as
the transmitter and antenna tuning units are
adjusted.

The remote FSM works with an FCC Part
15 transmitter (no license requirements) that
operates 1n the 510 to 1705 kHz spectrum.
The FCC rules permit maximum input power
of 100 mW and an antenna 2 meters long. At
300 to 400 feet, the transmitter should put a
good signal into a station receiver.

See Figure 1 for a block diagram of the
system.

Figure 2, the FCC Part 15 transmitter,
consists of a Hartley VFO with a buffer and
final amplifier. I built the circuitona 2-1/2" x
5" piece of perfboard that in turn was
mounted on a block of wood on standoffs. My
transmitters include the 1500 to 2000 kHz
range, so I used a target frequency of 1650
kHz for the FSM transmitter.

I wound L1 ona 5/16" diameter slug tuned
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by Ken Cornell W2IMB
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STATION XMTH
Te00 kHz
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TeODkHz

SEVERAL
WAVE LENGTHS
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STATION RCVR S10 TO 1705w Mg
S0 TO ITOSaH: IMTH

Figure 1. Block diagram of the remote field
strength meter.

form with 100 turns of #28 enameled wire,
with the source tap at 25 turns from the
ground end. Coils L2 and L3 were wound on
a length of hardwood dowel 1/2" in diameter,
each with 100 turns of #28 wire. For L4, 1
wrapped a turn of Mylar tape around the
ground end of L2, and wound 15 turns of #28
wire with taps at 5 and 10 turns. I use the tap
that offers best performance.

The varactor (V) is placed across L1 in
series with the 0.1 pF blocking capacitor.

The F.S. sensor, shown in Figure 2, receives
the transmitted signal and rectifies it and the
rectified voltage is applied to the varactor
circuit through the RF choke.

With no applied voltage, the varactor of-
fers maximum capacity to the tuned circuit.
As voltage is applied, the capacity will dimin-
ish. Therefore, when used in a VFO tuned
circuit, the higher the applied voltage, the
higher the frequency.

The F.S. Sensor’s transmitted signal is
tuned in on the station’s receiver, and as the
station’s transmitter is tuned up to its anten-
na, the F.S. Sensor will detect this trans-
mitted power; and as the resultant voltage is
applied to the F.S. Sensor’s transmitter, the
frequency will rise. This beat-note will be
detected on the station receiver, and the
tune-up procedure is continued for maximum
beat-note swing. This beat-note swing can be
either way, depending on which sideband is
used.

This could be an effective way for tuning
up a beam antenna. A portable transistor ra-
dio can be used, and the F.S. Sensor’s trans-
mitter can be tuned to heterodyne a B.C.
station, then tune the beam for maximum

frequency swing.

Continued on page 46
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Figure 2. Schematic diagram of the remote field strength sensor and transmitter.
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i Uncle Wayne's
CODE TAPES

‘ One answer lo the no-code brou-ha-ha is to make |
the code so simple lo leamn that it's a non-problem. ‘
Herewith the world's easiest code course—iens of
thousands of hams have gotfen their licenses this

il amazing new shortcut way. It's failure-proof. Most ||
people are able to whip through the Novice test |
after spending less than three hours each on |
up on other code courses find this one does the job
in a jiffy. Going after your General? It's about time.
Use the Back Breaker and you'll be there before
you know it. A week should do it. Wamning, 20wpm
code almost invariably appears to cause
imeparable, irreversible, permanent brain damage.
Uncle Wayne accepis no whatever
for anything that happens to those who are foolish
enough fo use the Courageous 20wpm tape.
Genesis
5 wpm—This is the beginning tape, taking you |

J| through the 26 letters, 10 numbers and necessary §
punctuation, complete with practice every step of the
way. The ease of leaming gives confidence even 1o
the faint of heart.

The Stickler

6+ wpm—This is the practice tape for those who
survived the 5 wpm tape, and it's also the tape for the |
Novice and Technician licenses. It is comprised of one |
solid hour of code. Characters are sent at 13 wpm and |
spaced at 5 wpm. Code groups are entirely random |
characters sent in groups of five—definitely not

| memorizable! |

Back Breaker
| 13+ wpm—Code groups again, at a brisk 13+ wpm so
| you'll be really at ease when you sit down in front of a
| steely-eyed volunteer examiner who starts sending
| you plain language at only 13 per. You'll need this
| extra margin to overcome the sheer panic universal in
most test situations. You've come this far, so dont get
code shy now!
Courageous
20+ wpm—Congratulations! Okay, the challenge of
code is what's gotten you this far, so don't quit now.
Go for the Extra class license. We send the code
faster than 20 per.lt's like wearing lead weights on
your feet when you run; you'll wonder why the
examiner is sending so slowly!

Code Tapes

Genesis

The Stickler
Back Breaker
Courageous

$5.95 each plus shipping
U.S. add $3 mail, $4 UPS
Canada add $4 mail.
UPS to Canada and all foreign orders
FOB Peterborough, NH

Mail your order to:

73 Amateur Radio Today
Attn. Uncle Wayne,

PO Box 3080
Peterborough, NH 03458
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Field Strength Meter G 5 F:Fr“’ L
Continued from page 44 Q 3' BS170 MOSFET
The doublet antenna ar- 1 S
rangement I show in Figure 2 t 5'L4 S:: ?:;m 1
is the scheme I use, but an =
antenna can be connected to g; C2 ?g;u n:;ED p!F I;:'IICEI trirn_rners (RS# 272-1336)
the junctionof C1 and L2. The 4.0 54 pF TR0 Capacrar
FCC rules state that any ca'cg c10 0 10 pF
length of ground return has to c ; - ; .
be included in the antenna HHI ° 0.001 u_F
length (three meters). Fi; fﬁ;kremsmr
Any antenna length for the R3 15k
F.S. ,and I
S“gg;"sﬂ‘:;“tﬂ:eb::f dg;ﬂ: 4 | D1 MV2108 varactor diode or equivalent
available beused, D2 1N34A germanium diode
For convenience the two
units (the sensor and transmit- able Strength Detai
ter) do not have to be closely Band ¥ TJ“?:I - o .
associated, and the units can | 400 120 turns closewound
be separated as desired yet be 80m 50 turns closewound
connected with coax cable via 40m 90 turns closewound
th;*:}a:; iL:nf:i S & e 20m 10 turns spaced one wire diameter apart
- 10& 1 i
e e in 0 & 15m Ellfnﬁspamduvara'kmchlength
series with 12 volts applied to | Use #30 enameled wire.

the VFO and buffer. Six volts
1s taken off for the final amplifier.

I obtained my varactors from DC Electron-
ics, P.O. Box 3203, Scottdale AZ 85271. 1
ordered a supply of various types, and the
MMV2109 is the one I happened to use.

The BS170 (Amperex) and the BS170P
(Zetex), both MOSFETs, are fine perform-
ers. They are available from Digi-Key Corp.,

P.O. Box 677, Thief River Falls MN 56701.
The BS170 is on page 57, and the BS170P on
page 58, in their July-August "91 catalog.

Ken Comell (ARS W2IMB), 225 Baltimore
Avenue, Point Pleasant Beach NJ 08742.



STARTEK

FREQUENCY COUNTERS 1

SUB-COMPACT PORTABLE INSTRUMENTS FOR THE
COMMUNICATIONS PROFESSIONAL, HAM OR HOBBYIST

Choose from 6 NEW MODELS
WITH ADDED FEATURES & PERFORMANCE

Our low power design yields 3 to 5 hours portable
operation from the high capacity internal NI-CAD
batteries. (Standard in all models).

StarCab™ top quality US made aluminum cabinets
are used with machine screw assembly. No cheap
extruded aluminum or steel with self-tap screws.

Convenient POCKET SIZE: 3.4"W, 3.8"H, 1"D.
A 2 inch RF SIGNAL BAR GRAPH, ULTRA HIGH
SENSITIVITY and operation to 3.5 GHZ, all
available in the STARTEK sub-compact models.

STANDARD FEATURES INCLUDE:

* NI-CAD BATTERIES & 110VAC ADP/CHARGER
*1 PPM TCXO TIME BASE - FRONT PANEL ADJ
* 3 GATE TIMES = HOLD SWITCH & INDICATOR
* 9-12VDC AUTO-POLARITY POWER INPUT

* StarCab™ ALUMINUM CABINET

* COMPUTER AIDED CIRCUIT DESIGN
* TOP QUALITY COMPONENTS

* 100% ASSEMBLED IN THE USA

* 1 YEAR LIMITED WARRANTY

SAVE UP TO
$30

CALL FOR DETAILS

1350 1 MHZ - 1500 MHZ

HZ - H
ORDER NOW ! UL‘rrja.AMHmHig?NgTﬁﬂw

2 INCH BAR GRAPH

10 HZ - 2400 MHZ

NEW BAR GRAPH SERIES

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTERS

These new models are the most
sensitive counters yet. A bright LED BAR
GRAPH functions as a signal strength
indicator. Very useful for testing,
adjusting, repairing or Iocalmg RF
devices. These are sim Iy the best
portable RF counters available today!

35-BG
1 MHZ - 3200 MHZ
ULTRA HIGH SENSITIVITY
2 INCH BAR GRAPH

$265

15-BG

$220

: Z INPUT - LO RANGE 10 HZ - 3500 MHZ
uL}nTIHT%' ; :Emmqu Y UL{H%&EESSEFMSIT%W i ﬁlg"H %ENE%’IVITYG HI-Z INPUT - LO RANGE
(REPLACES #1500A) $169 $210 HIGH SENSITIVITY
$129 $250
rcc-uf :ﬁ:ﬁzwm ZIPPER CASE  $12.00 ALL MODELS OHDEC’T‘:: EE;IHE”LHECT
§TAS0  TELESCOPING BNC ANT 12.00 IN STOCK 305-561-2211 NN\
¥P-110 PROBE, 200 MHZ, 1X-10X 39.00 WE SHIP Orders only
#M207IC__ CABLE FOR MFJ-207/208 ) 800-63 8-80 50
FAX 305-561-8133 DT
STARTEK wreanaTionaL inc [ Shippnghanding char smwh;ﬁaéﬂ;%“:,

398 NE 38th St., Ft. Lauderdale, FL 33334 & spectication R

CIRCLE 247 ON READER SERVICE CARD

accepled. Prices
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ABOVE AND BEYOND

Number 25 on your Feedback card

VHF and Above Operation

C.L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Microwave—
A Black Box Technology

How is microwave activity doing in
your part of the country? Having trou-
ble getting other amateurs out of the
woodwork and interested in microwave
communications? Is microwave limited
to line-of-sight (LOS) communica-
tions? What benefits do microwave
communications offer? And the big
question: Why do we enjoy microwave
operations? These and other ques-
tions always come up when talking to
other amateurs who are trying to un-
derstand what we do. | thought | would
take time to reflect on just what pro-
motes intereslt in microwave communi-
cations.

Trying to answer these guestions
and keep on track requires a little
tightrope walking. Most communica-
tions are portable, not hamshack to
hamshack. While there are stations
that communicate from home QTH via
microwave on a scheduled basis, this
is not the norm. Microwave communi-
cations is carried out on a prearranged
schedule or during the ARRL 10 GHz
contest weekends.

Time in the shack is mostly spent in
constructing new devices, making im-
provements to an existing transverter,
or experimenting. Most of the items
needed have to be constructed, as
ready-to-use items are just not avail-
able at modest prices. Needless to say,
the construction phase is what inter-
ests me the most.

Getting Others Involved

Now, how do you interest other ama-
teurs in microwave communications?
A few of us were successful in cultivat-
ing interest by setting up a working mi-
crowave demonstration at our local
swap meet. This demo proved to be the
catalyst that started the San Diego Mi-
crowave Group. We formed a varied
interest forum to discuss applications
and share ideas. Getting others inter-
ested in microwave could be just as
simple in your part of the country. Try
setting up a station at your local swap
meet or hamfest. This usually brings
out lots of interested parties. Be pre-
pared for questions. Keep your presen-
tation basic, like a wideband FM link.

The Benefits

What benefits can be derived from
microwave communications? If you
don't have the pioneer spirit driving
you to something new, you might as
well use the telephone. It's a lot easier.
| catch it from my wife on this one; with
excellent results on 2 meters, why do
we shift to microwave and all its trou-
bles? Well, if you want to try something

new, are interested in construction and
outdoor activities, and not just "lunch
box operation,” microwave has alotto
offer. The new construction techniques
increase your knowledge of electron-
ics. Instead of operating someane
else's equipment, try building your
own. Your radio might not look as good
as a commercial unit (mine never did),
but you will have lots of fun construct-
ing it. The personal enjoyment | get
from home-brewing projects always
make me feel quite rewarded.

Answering questions from readers
makes me dig deeper into the subject
matter, and teaches me new things. It
expands my general knowledge, pro-
vides me with ideas to develop, and
challenges me to improve operations.
It's like a game of chess with myself.
Now don’t take me for anything but a
tinkerer and experimenter, one who is
glad to share the information gleaned
from varied subjects. The deeper | dig
for information, and the more ways |
find to remove the “'black magic’' cloak
of microwave operations, is reward
enough for me.

The Myth of LOS

It is commonly believed that mi-
crowave is limited to line of sight com-
munications. Nothing can be farther
from the truth! In fact, microwave com-
munications can be regularly carried
out on nonlinear paths. Many more
contacts occur through scatter and tro-

pospheric ducting than LOS paths.
Contacts of several hundred miles and
further are standard. Contacts have
been made via moonbounce on all the
microwave bands up to 10 GHz—that's
line of sight, but what | want to point out
is that short distance (LOS) is not the
limiting factor for microwave communi-
calions.

Mo Comparison

Comparing microwave to VHF oper-
ation in my mind is not valid. Today's
radios are computerized, with many in-
tricate features. You just don’t pick up
one of these radios and operate it; you
must read the manual first. Personally,
| like what VHF operation has evolved
into, and | enjoy operating the high
tech radios. What is missing for me is
that old back-to-basics construction
program that promotes interest
through application of building tech-
niques. A direct benefit of microwave
operation is the knowledge gained
through the effort of construction.

On our lower frequencies, such as
3/4 meters (450 MHz), video and SSB
weak signal work is quite exciting.
Several manufacturers have quite a
line of video equipment to operate on
these bands. Equipment such as Tom
WB0ORG's PC Electronics line of video
transmitters and receivers help fill a
gap in equipment availability for these
frequencies. This is just one of many
aspects of microwave operation for the
450 and 1296 MHz frequencies. Weak
signal SSB/CW work is being carried
out on the same bands, and impressive
distances have been recorded for DX
contacts.

On the frequencies of 2304 MHz and
up, SSB and CW contacts have been

accomplished from Hawaii to the Cali-
fornia coast. This is not the only long
distance work that was done, but it's
representative of distances covered
on one such contact. Many other
amateurs have confirmed impressive
iong-haul contacts. Such contacts
necessitate a shift from wideband FM
to narrow band operation, usually SSB
or CW.

Microwave Narrow Band Operation

There is much to gain in signal-to-
noise ratio advantage by a reduction of
bandwidth. This one fact has led a
change to SSB for microwave commu-
nications. SSB microwave equipment
is more costly but far more efficient
than WBFM. The frequency stability
problem is all but eliminated when us-
ing the phase-locked brick oscillators
for SSB or CW. For instance, in the last
ARRL 10 GHz contest, all 39 contacts
made by my station were SSB. | do not
plan to abandon WBFM, but rather ad-
vance to a different mode of operation.

With the shift to SSB and narrow
band operation, the establishment of
microwave communication from home
QTHs is more likely. With these im-
proved methods, narrow bandwidths,
and higher transmitter powers avail-
able from both solid state and TWT
type amplifiers (available in surplus),
home microwave operation is now
possible.

Scatter

One example is the station that | cur-
rently have on 10 GHz, which can be
operated from my home QTH. No, |
don’t crawl up on the roof for contacts,
but rather have an unobtrusive two-

foot dish with a flexible and strong
Continued on page 82

Points 51

Smith radius 1
f S.8888 GH=z

0821 A.A14B-142.1°

L

F3
lumped 1868%

tline
gline
tline
qline
qline
tline

i = M B - I = P o B - -

tline

zd
f£d

F4 .
>8.888
18.388 GHz

san 17°
S8t 65°
S8t 29°
5688 67°
S8R 98°
i88q 75°

device N45 Zmmn

igan 98°

BOARD

er
h

2 .2d8
B.711 mm

s 253.4880 mm
C 16.808 mm
Tab microstrip

-18

9.0 " f GHz

Figure 1. PUFF screen dump of file NE4583D. Smith chart, top right. Frequency vs. gain plot, bottom right. Components used
in layout window all stripline. Example F = 50 ohm stripline (90 degrees), 1/4-wavelength long.

48 73 Amateur Radio Today * March, 1992



- | 8149 sales tax.
| Add $3.50for postage _: e it
‘_- and handling. R AT

Discover now accemadt ! ":_j_:;;;;_.,.- ATy
| NYS residents add . _ _-{-:j;?“ !

NOW YOU CAN
AFFORD THE BEST!

Engineered for thn Ham, the flnut In Cmnk—
Free-Standing or G Bad’ owers Is from Tri-Ex. Fur

over 30 yaarahthu INDUSTRY standard-backed with |
Defense and Aerospace technology.

MW SERIES LM SERIES

Self-supporting when "W brace motorized

attached at first section - tower. Holds la

will hold normal Tri-Band antenna loads. Eﬂodels at

37, 54', and 70" heights.
TM SERIES

beam; 25', 33', 50', and
65' heights.

W SERIES Tubular construction for
Aerodynamic r antenna loads at
tower designed ‘and 100" heights.
to hold 9 sq. ft. in Fma standing, with
giﬁﬂ MPH wind at 36" and motorized operation.

heights, 67 tower rated
for 6 sq. ft.

TO ORDER CALL
800-328-2393

TECH SUPPORT
209-651-7859

FAX - 209-651-5157

TOWER CORPORATION
Quality Structures since 1954

i Ll 1

For our new expanded line

o™ 8- e

by rpr i
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PERFORMANCE

AND VALUE

WITHOUT COMPROMISE

| Prossandspecficatonssubjectiochange withoutnotios.
/s SOURCE FOR ALL YOUR CGMMUNICATION
:;__hBATrEHY REPLACEMENT NEEDS.

 RASULIRLE f* FREECATALOG |
| "_'uiawd Flushing, mf 11354 e

mﬂmm msrmnnmm AVAILABLE, PLEASE INQUIRE.
ln U && Cam CaﬂTall Frae {300}221-0?& *IN NY’S (718) 931 21ﬂ3 * TBIBX 510@ 16?%' FA)L fTiBHEHﬁ?&

KRP-5000
REPEATER

2 METERS-220-440

The first choice in
Transmitters - Receivers
Repeaters
Repeater Controllers
Power Amphfiers
Voice Mail Systems

EIRGLE 144 DH READER SERVICE CAHD

----------
) G e e L

CUSTOM MADE BATTERY
PACKS & INSERTS

\ ICOM Of battery paCkS and lnsertS Made to your specifications
CM2,BP2  7.2v@ 500 MAH Introductory Offer! .
CM5,BP5 10.8v @ 500 MAH

" KENWOOD INSERTS :
SUPER Never before shown!! PB25  PB21 >
7S 13.2v @ 1200 MAH PB-26 PB-24
| 85 9.6v @ 1200 MAH ICOM INSERTS ik
x, r{[:bﬂaaﬁgﬂiﬁzgg;:g:ﬂggik Monthly discounts applicable to end users only. g:ﬁ EE;

MADEIN [
THEUS.A. |
SENDFOR [ =

| ANDPRICELIST [

CIRCLE 191 ON READER SERVICE CARD
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Number 11 on your Feedback card

NEew probucts

GAP ANTENNA

GAP Antenna Products has in-
troduced the Voyager DX-IV, a
unique muitiband vertical anten-
na that uses the same GAP tech-
nology found in the Challenger
DX-VI. The Voyager DX-IV is the
first vertical designed primarily for
low-band operation. It covers all of
20m, 40m, and 80m with a VSWR
under 2:1; on 160m the bandwidth
is 90 kHz under 2:1.

The Voyager is 45’ tall with an
80" diameter capacity hat at the
top, giving the antenna an effec-
tive electrical height of 66°. The
antenna comes with a hinged
base which simplifies installation.
It requires two sets of guys which
are attached to furnished guy
clamps. The only other item re-
quired for operation is three 57°
counterpoise wires attached at
the base of the antenna. These
can be displayed in any fashion,
which lends itself nicely to tight
locations. The Voyager DX-|V
weighs a manageable 30 pounds
and can be assembled in an after-
noon.

The antenna is available
through the manufacturer for
$389. For more information, con-
tact GAP Antenna Products Inc.,
6010 Bldg. B, North Old Dixie

Compﬁed-by Hope burrier

Hwy., Vero Beach FL 32967; (407)
778-3728. Or circle Reader Ser-
vice No. 201.

THE QSL POST OFFICE

The QSL Post Office, a private
QSL bureau, invites you to save
money and mail your U.S.A. QSL
cards for just 10 cents each. Send
multiples of 10 QSL cards with a
check, cash or money order. Do

— =

not put postage on the cards or
place the cards in individual en-
velopes. For more information,
contact The QSL Post Office, 767
South Xenon Court #117, Lake-
wood CO 80228; (303) 987-9442.
Or circle Reader Service No. 206.

ELECTRON PROCESSING

Electron Processing has an-
nounced a new tool for everyone
involved in the fun of transmitter
hunting, the SGR-1 attenuator
box, which reduces the signal re-
ceived to a meterable level. This
handy device lets you make accu-
rate signal comparisons of strong
signals and is also a simple tool to
aid in receiver alignment. The

SGR-1 is a three-section 50 ohm
attentuator box that allows you to
switch in or out up to 50 dB of
attenuation in 10dB increments. It
features easy operation via three
toggle switches. Compact and
ruggedly constructed, it is ideal
for hunting down interference
sources. Connection is easy via
the two female BNC connectors
provided.
The SGR-1 is priced at $50,
plus a $5 shipping/handling
charge. Contact Electron Pro-
cessing, Inc., P.O. Box 68,
Cedar M| 49621; (616) 228-
7020. Or circle Reader Service
No. 205.
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PROCOMM/BRAINSTORM
ENGINEERING

Procomm, in conjunction with
Brainstorm Engineering, has in-
troduced the smallest frequency
counter capable of measuring fre-
quencies in excess of 1.3 GHz.
The FC-1300 Micro Frequency
counter has 0.2 uV sensitivity, 1
kHz resolution, and 0.01 PPM ac-
curacy. The entire unit (3.25" x
2.13" x 1.137) fits easily into a
shirt pocket. The FC-1300 is ideal
for verifying VFOs, netting crys-
tals on frequency, determining the
frequency of unknown transmis-
sion, and overall bench applica-
tions.

The introductory price is
$69.99, battery included. For
more information, contact Pro-
comm, 1948 Coventry Ct., Thou-
sand Oaks CA 91362, (805) 497-
2397, or Brainstorm Engineering,
2948%2 Honolulu Ave., La Cres-

BRA INSTORM

ENGINEER ING

centa CA 91214, (818) 249-4383.
Or circle Reader Service No. 202.

DENNIS DITTO

R.L.S., Relational Logging Sys-
tem, is a professional all-band, all-
mode QSO logging and reporting
system for PC-compatible com-
puters. Its features include exten-
sive QSO data capture, advanced
QSLing capabilities (cards, labels
and more), on-line ham directory
and a powerful reporting system.

R.L.S. runs on 286 or higher PCs
with 1 meg of RAM and a hard
disk. It is backed by a full user
support program.

The retail price is $69 in the con-
tinental U.S., $74 elsewhere. For
more information, send an SASE
to Dennis Ditto N1DIZ, P.O. Box
52, Dover MA 02030. Or circle
Reader Service No. 204.

GORDON WEST

Gordon West's
Radio School is offer-
ing a ““Ham Class"
video and '‘on the
air’’ operating cas-
settes. The ""Ham
Class" video is pro-
duced for instructors
and elmers to show
how to organize an
action-packed teach-
ing program for ama-
teur radio instruc-
tion. It takes instruc-
tors all the way
through the steps of
organizing an ama-
teur radio class. Us-
ing it in a class will
show students some
of the very best ham
class demonstra-
tions put on by "'Gor-
do.” The audio cas-
settes explain how to
use selected pieces of amateur ra-
dio equipment. Gordon takes the
new dual-band and tri-band sets
out of the box and, on tape, goes
through the initial programming of
all the memory channels on side
one; side two covers the ad-

vanced features plus simple modi-
fications.

For prices and more informa-
tion, contact Gordon West Radio

School, 2414 College Dr., Costa
Mesa CA 92626; (714) 549-5000.
Or circle Reader Service No. 207.



WORLD VIEW TIME

World View Time is offering an
attractive and easy-to-use 82" x
11" time indicator using a South
Pole projection of the entire earth
with the time zones color coded. A
coordinated color-coded band ex-
tends around the circumference
of the map. Simply rotate the earth
until your time zone color coding

is at your correct time and you will
instantly have the total world
times.

The priceis $13.45U.S.,$14.85
Canadian. For more information,
contact World View Time Inc.,
P.O. Box 266, Brockville, Ontario,
Canada K&V 3P7; (613) 345-
1537, Fax: (613) 345-7264. Or cir-
cle Reader Service No. 203.

QUEMENT

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

- FT33R/TTP 220MHZ HT $328.00
« FT411E 2M HT $299.00
¢ FT811 440 MHZ HT $338.00
- FT470 2M/440 HT $404.00
« FT911 122 MHZ HT $429.00
- FT5200 2M/44 MOBILE $629.00
- FT757GXl ALL MODE HF PORTABLE $929.00

=

UEMENT

ELECTRONICS

ALL MODE HF
BASE STATION

$3699%

#FT1000D

YAESU us.A.

IF YOU'RE IN THE BAY AREA, STOP BY!

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
Since 1933 |

CIRCLE 132 ON READER SERVICE CARD

Sell your product in 73 Magazine . Call Dan Harper or Louise O’S-ulliva.m today.

1-800-225-5083

At Last!

Use our new NF-60 to knock out
all heterodynes and tune-ups.

A notch filter that automatically removes multiple heterodynes!
Introducing the NF-60 Automatic DSP Notch Filter from JPS.

JPS now offers two interference reduction products using Digital Signal Processor technology:

The NF-60 is an automatic DSP audio
notch filter that connects to the audio
output of your receiver or transceiver
and includes a built-in speaker amp. It
automatically removes tones which last

longer than a few mulliseconds, so it
knocks out Tune-Ups, CW and RTTY.

prgdid

Use our NIR-10 if vou're troubled
by more than just heterodynes.

The NIR-10 is a Noise/QRM Reducer
for SSB VOICE. This unique device
contains white noise reduction, variable
bandpass filtering and automatic notch
modes. It reduces noise and removes
heterodynes occuring in the presence of
speech. Real-Time Digital Signal Proc-

And it isn't limited to removing just one
tone as are conventional notch filters.

NF-60 Introductory Price: $149.95,

JPS Communications, Inc.

JPS' new NF-60 Notch Filter.

For 115VAC to 12VDC Adapter add $12. Charge to MasterCard or Visa. Allow 1 week for personal checks. COD additional.
We pay surface shipping in the Continental United States. NC residents add 6% sales tax.

TOLL FREE ORDER LINE 1-800-533-3819
P.0O.Box 97757 Raleigh, NC27624 Technical Info 1-819-790-1048 FAX 1-919-790-1456

essing (DSP) using a 40 MHz DSP chip
makes this possible.

NIR-10: Still $395.

—

Circle 285 on reader service card.
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Number 12 on your Feedback card

The Lappack

Extended portable power for your laptop computer.

he successful launch and or-

biting of the Microsat series
of satellites earlier this year ush-
ered in an exciting new adjunct to
the packet radio revolution. With
their low orbits and powerful trans-
mitters, the new birds can be
worked with a comparatively sim-
ple station layout.

This realization led me to begin
designing a portable Microsat sta-
tion. The dream of uploading and
downloading messages and bul-
letins from around the world while

by Brian Kassel W5VBO

camping, vacationing or traveling
intrigued me, and so did the possi-
bility of having a nice compact
home station for general land-

5. Overall cost under $25.

After several days of experimen-
tation, I developed the circuit
shown in Figure 1.

Circuit Operation

This explanation is designed to
be as basic as possible. It is intend-
ed for any newcomers crossing
over from the software-oriented
world of computer hacking into
the world of hardware home-brew-
Ing.

Circuit operation is best ex-
plained by tracing the circuit from
the left, or 12 volt input side, to the
right, or 9 volt output side. The 12

based packet. The emergency pre-

pealing.

Since the downlinks are in the 435 to 437
MHz frequencies, and the uplink on 145
MHz, I needed portable equipment to provide
that capability. After attending several ham-
fests, I was able to find a Yaesu FT-490R and
an FT-290R, both multimode portable radios
that covered the bands in question. Each unit
can be powered either from an optional inter-
nal “‘C"" sized NiCd or from external 12 volt
sources. | also picked up a used MFJ-1270-B
TNC very reasonably. It, too, needs a 12 volt
power source. I made the simple modifica-
tions to the unit to allow the use of an external
PSK modem, as required by the birds. I
couldn’t locate a used PSK modem, so I
bought a new PacComm PSK-1, also requir-
ing a 12 volt power source, just like all of the
other equipment.

I already had a laptop, so I was now home
free except for the power requirement. The
laptop, a Sharp MZ-100, needed 9.2 volts
DC, not 12 volts as required by all of the
other equipment. Of course, I could have
used the Sharp’s internal battery, but that
would only give four to five hours of opera-
tion. In addition to the Microsat operation, I
wanted to be able to use the portable station
for satellite tracking, terrestrial packet mod-
es, propagation predictions, logging, and so
on. With my camping trips always lasting a
minimum of two days, not to mention the
emergency angle, the laptop power require-
ment became the weak link to my portable
Microsat station.
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Photo A. Extended portable laptop operation using the Lappack
paredness aspect was equally ap- power interface.

Photo B. Top view of the Lappack.

With all of this in mind, I set out to de-
sign and build a power converter which
would allow 12 volt operation with the
Sharp MZ-100. The first step was to ascer-
tain the actual power requirements. Taking
a look at the listed rating of the supplied
AC power pack revealed that the unit sup-
plied 9 volts at up to 2.5 amps.

I soon came up with some additional desir-

able features as goals:

1. Crowbar over-voltage protection.

2. A unit as physically small as home con-
struction would allow, consistent with the
subminiature size of the laptop itself.

3. Ease of construction, with easy-to-find
parts. (Most parts can be obtained from Ra-
dio Shack, and D.C. Electronics can provide
all the components. See the Parts List.)

4. Ability to charge the internal laptop lead

acid battery, whether the machine is on or,

off.

volt power is brought into the unit
via a pair of stranded wires of about
16 gauge, through the in-line fuse
holder, the on/off switch S1, and
then through D1, which provides polarity
reversal protection. If the plus and minus
terminals are accidentally reversed, nothing
will happen as the diode only conducts in one
direction. Disregarding the SCR for the mo-
ment, we reach Cl, whose purpose is to
smooth out any transients or short-term
voltage fluctuations that might be caused by
several factors, including high power equip-
ment such as transceivers. Anything from
100 YF up to 1000 4F will work here.

Note that R1 is one-third the resistance
value of R3. This means that all current
through the circuit will be divided so that
three times as much current will pass through
Q1! as Ul. Since our current requirement is
2.5 amps, and since the LM317T can only
handle about 1 amp, this trick, also called a
wrap-around circuit, allows Q1 to regulate
the excess current. Note that U1 is still in the
base-collector circuit of Q1, the pass transis-

~ tor,se Q1's output is a direct representation

of the regulator’s output. This means that
both the voltage regulation and the current
limiting characteristics of the chip are direct-
ly transferred to the pass transistor, Q1.

D2 ensures that the inherent 0.6 volt
voltage drop of Q1 is cancelled out. In other
words, the voltage at Q1’s collector will be
identical to the voltage presented to the input
of Ul. R2 serves to ensure proper biasing of
Q1. D3 prevents potential Ul failure if for
some reason the output terminal voltage rises
above the IC’s input voltage. This situation
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Parts List for Laptop Power Converter

item Description RS Part No. D.C. Part No.

Fuse 4A 270-1277

Fuse holder 270-1281

D1,2,3 Diode 3A/100 PIV 276-1143 1N5401

S SPDT Switch 275-613 SW104

SCR SCR 6A @ 200 PIV 276-1067

C1 100 uF @ 25 VDC 272-1016 CEM25-0100

Cc2 0.1 yF @ 25VDC 272-1432 21ET100

C3 1.0uF @ 25 VDC 272-1434 18EM510

R1 0.1Q @ 5W res. 28PR005-.1

R2 10QQ @ 5W res. 28PR005-10

R3 0.3Q2 @ 5W res. 28PR005-.15

R4 20002 @ 5W res. 28PR005-100

R5 (See text) @ VaW 271-XXX

HR6 10QQ @ VaW 271-001 CF25-10

R7 1KQ @ YaW 271-023 CF25-1K

R8 100Q @ VaW 271-012 CF25-100

D4 Zener82V @ 1W 1N4738

Q1 Transistor MJ2955 276-2043 MJ2955T

U1 IC LM317T 276-1778 LM317T
Heatsink for Q1 TO-220 only 276-1363 33HS223
Heatsink for Q1 TO-3 only 33HS306
Mounting Kit, Q1 TO-220 only 276-1373 4724-T10O220
Mounting Kit, Q1 TO-3 only 276-1371 4725-TO3
Heatsink Compound 276-1372 10-8109

LED Light Emit. Diode 276-041 LR-10
Enclosure, plastic 40UBO0O5

D.C. Electronics order information:

Toll Free Order Line: (800) 423-0070; Stock/Price Checks: (602) 945-7736; FAX: (602)

994-1707; Mail orders to: D.C. Electronics, P.O. Box 3203, Scottsdale AZ 85271-3203. A

blank PC board is available for $6.50 + $1.50 shipping per order from FAR Circuits, 18N640

Field Court, Dundee IL 60118.
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Figure 1. Schematic of the Lappack.

may never happen, but for a few cents, D3 is
cheap insurance indeed.

C2’s purpose 1s to suppress any tendency
for Ul to oscillate. C3 is chosen to improve
something called the transient response of the
regulator. This simply means the ability of
the regulator to respond to quick changes in
load current. The combination of R4 and RS
forms a voltage divider that sets the output
voltage of the unit. If your laptop requires a
different voltage, just choose the correct re-
sistor for that voltage, as listed in Table 1,
Any value less than about 11 volts should
work.
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Keep in mind that the regulator needs about
3 volts above that of the input voitage in order
to maintain proper regulation. D4 1s a zener
diode whose voltage is chosen to be slightly
less than the voltage at which the crowbar
shutdown portion of the circuit is to operate.
If for any reason the output voltage of the
Lappack exceeds the crowbar voltage, the
zener conducts. This applies a turn-on voltage
of more than 0.6 volts to the gate of the SCR,
turning it on. The SCR will almost instanta-
neously short the input of the unit to ground,
blowing the fuse. R8 in combination with the
LED provides a simple on/off indicator.

o ———————————

Construction Notes

It is important to note that the SCR, Q1 and
U1 are all insulated from the metal portion of
the cabinet. Therefore, the Parts List includes
information on mounting kits that contain in-
sulated hardware. The photograph of the
completed unit illustrates, to some degree,
the technique.

There are two different types of packages
available for both Q1 and U1, the TO-3 and
TO-220 types. The TO-3 is the older of the
two, and is the type that is used on Q1 1n my
unit. The TO-220 type is sometimes referred
to as the tab type of mount and is the type that
isused in the U1 device in my unit. Make sure
that you obtain the correct kit for your partic-
ular device(s).

When mounting each of the active devices,
ensure that plenty of heatsink compound is
liberally applied to the surface that will con-
tact the heatsink.

Be aware that the output jacks required by
various devices can be very confusing. Many
different coaxial types exist. The center pin
diameter, sleeve clearance, and polarity devi-
ate widely. You almost need a micrometer to
measure the differences. Radio Shack stores
quite often stock a reasonably varied invento-
ry of these plugs.

In my unit, with D4 rated at 8.2 volts, the
circuit tripped out at 9.6 volts, with the nor-
mal voltage output set to 9.2 volts. Some
zener diodes have a turn-on curve that may be
significantly sharper than others. This ten-
dency can alter the point of over-voltage trip
out several tenths of a volt. Since the zener
costs just a few cents, you may want to buy a
few diodes that are rated above and below the
desired voltage.

Bear in mind that the Lappack is a constant-
voltage. and not a constant-current device. It
is suitable for charging lead acid type storage
batteries, not NiCd types.

The Perfect Companion

This little device has more than doubled
my hilltop operating pleasure. Along with
a small gell cell, a 2 meter 25 watt power

Continued on page 60
R5 Resistor Value  Voltage Out
750K 5V
910K 6V
1.2K 8V
1.5K oV
1.8K 10V
2.0K 12V
2.7K 15V
3.3K 18V
3.6K 20V
4.3K 24V

Note: Any output voltage value greater
than 10V requires a higher input voltage
than 13.6V. In addition capacitor working
voltage ratings will have to be increased
accordingly. Allow a minimum of 2.5
times the voltage expected to appear
across the capacitor as a standard for the
working voltage.

Table 1. Resistor value/voltage matchup.
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Arv

Number 13 on your Feedback card

Bill Brown WBBELK
% 73 Magazine
Forest RHoad
Hancock NH 03449

Everything’s
Coming Up Roses

Every year ATVers across Southern
California join forces with members of
the Tournament of Roses Radio Asso-
ciation (TORRA) to help cover the an-
nual Pasadena Tournament of Roses
Parade.

Any event that brings in over a mil-
lion spectators along a 5-1/2-mile route
requires a massive supporl system to
make sure things run smoothly. Any-
thing could happen during the parade;
the intricate floats can and DO break
down, various medical emergencies
crop up, and sometimes unruly specta-
tors and even organized protestors im-
pede the progress of the parade. With-
out proper communications, keeping
the parade on track could be a logisti-
cal nightmare.

Eyes in the Sky

In order 10 help out with the commu-
nications effort, ATV camera locations
were perched on top of several build-
ings (as well as the main viewing stand)
along the parade route. From their
rooftop vantage points, they could see
just about any part of the parade roule
by zooming in on the trouble spotl.

Ham Television

Twenty-four ATVers at nine remote
camera locations and mission control
took part (see the sidebar). The ATV
net control station (Koichi KB6EL) com-
municated with the remole camera
sites via the 145.18 MHz telephone
company club repeater.

The Video Relay

In order to send the video back from
each site over such a large route, each
camera location would transmit on 434
MHz back to the WAEBSVT/KIGVK ATV
repeater (the Crestline Amateur Televi-
sion Network repealer was borrowed
for the parade) which was centrally lo-
cated on top of the telephone building.
The repeater received the remote cam-
era video on 434 MHz and retransmit-
ted it out on 919.25 MHz. From this
central hub repeater, the signal could
be received by any of the command
centers that needed to observe the
parade.

ATV receive sites were located al
ATV net control in the command trailer,
TORRA command, the media room,
public safety and the city of Pasadena
Sheriff's Department. In addition, most
of the remote camera locations had
919.25 MHz downconverters so that
they could watch the other remote
cameras coming through the repeater.

If any of the centers needed to see a

particular part of the parade, they just

Photo A. The rooftop view from camera 6B allowed the parade
command center the capability to observe several miles of the
parade route. The Starship Enterprise float can be seen as it
progresses down Colorado Boulevard.

_—___—_——

Photo C. Jeff NSCZA mans camera 10 from the roof of the video van at the end of
the parade route.

10).
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REMEMBER...A LOW COST POWER PACK E njoy NEVE R
o ———————

WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

pERIPHEX POWER Ppéxgnﬁ CLIMBIN G o

AGAIN

DAN KBOXC—KIRBY KABZTS—LOUIS KABIPN
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operating position. Safety lock system operates while
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C— safe way to install and maintain your beam. Ths 5 a2
\ SUPER PACKS FOR deluxe tower System that you can enjoy today. :
& ‘ SPECIAL TOWER PACKAGE: 50 ft_ high by 187 race
&e ICOM 2/4SAT & 24AT | | towe «it, conrete footing %m@nrgeu base, l B e . Coe
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ground rod and damp, reted at 155g. ft. antenna ioad ' : - 5
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00 HAZER 4 for Rohn 25-hvy galv sti 16:5q ft FT-52004 ‘{ﬁ_m‘.’) Cai's
BP-85S 12V 800mah bk a5 i FT.212RH 2M 8 -- all $
$76.00 TB-25 Ball thrust bearing 2'¢" max mast dia 74.95 ET-712 70CM Loos A Call$
| FT-470 2M/70CM F : Calls
Satisfaction guaranteed. Call today and order A=\ K FT411E2MFMwf] AH 55.00 Call s
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how) 3 -26R 2 79 |
Glen Martin Ineering, Inc. - - 1
PERIPHEX POWER PACKS ey Eng ng FT-76R 70CM FM 2W HH 359.00 Call$
BP-7S 13.2V 1200mah ... $65.00 ::-:' E[ﬁ“ 5:3.55253
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SAVE WITH THESE KENWOOD TS-940
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Lo 1251%%5 per revolution by using the former Memory Bank switch under |C-475A Mara Call $
"SEND FOR FREE FNB-2 10.8V 500mah the sliding top cover. S i Sy
CATALOG" $22.50 = Microphone Up/Down keys can be used to change memory iC-2 ;C. oo e&r sall §
channels while in MEMO mode. IC-220A 2N ~ 32 .dt_ ﬂrﬁl Call &
Easily installed by removing chip 1C2 from its socket in the IC-228H 2 90[7 0 Call §
1" Digital A Unit and replacing with the Giehl Electronics chip IC-W2A 3 - : Call §
KENWOOD (TS-940’s with S/N 9090000 and higher have chip 1C2 soldere IC-24A Pt /0C ?-UD Call §
/N HE gher have chip 1C2 soldered C-2SAT 2M 00 Call s
PER FORMANCE PLUS to the Digital A Unit. Gichl Electronics can install soldered tﬂzgﬁﬁ Ef'l me- HH . 00 E::I!i
IC2 chips mrrlgeluldcmm._: IC-3SAT 220MHz w. H 449D Call §
- IC-4SAT 440MHz w H 449.00 Call $
BIG SAVINGS! Software Enhancement Kit R v i S R
» Band Registers store the last used frequency, made, and filter
PB-M%#{ 300mah for all bands 160 through 10 meters m
PB-112V 1m ah = Switchable 10 Minute Timer reminds you to [D your stalion aLINCD
$67.00 = Single Key Band Selection makes QSY 'ing fas! R. F. Concepts
PB-8S 12V 800mah » Main Vfo Knob Tuning Rate 1s casily setw |, 1.3, 1.7, 2.5, Astron
$59.00 or 5 kHz per revolution 10 suit your operating style

* Dual VFO Offsets and Simulaneous Rx and Tx offsets
provide flexible frequency control
= Up and Down keys are sclectable between ImHz and 100kHz

Manufactured in the U.S_A with matched cells, these
Super Packs feature short circut protection and
overcharge protection, and a 12 month warranty or 10 kHz and SkHz.

All inserts m stock or available from authonzed dealers s Memory Channel number 1s preserved for later acoess
CALL US TD DISCUSS YOUR BATTERY REQUIREMENTS. = Masy Other Enhancementc.

= Easily Installs in 10 minutes with no soldening

New Lower Prices!

Add $4.00 Shipping & Handling

Connecticut residents add 8% tax Kit includes new software chip, documentation, and installation ): : X '_ =) i
;t‘iﬁ::m instructions. Write or call 513-683-2676 for more mformation, =
Jild E il.c ® or specify desired kit and send check or money order for $46.00 3o LOounty
115-18 Hurley Rd., Oxford, CT 08478 +$3.00 shipping and handling 10 T Mounds View. MN 55
st T ooty e Mo s e A
In Connecticut 203+264+3985 — FAX 203+262+6943 P.O. Box 18335, Cincinnati, Ohio 45218 R A e S e T e R e o e g
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GET THE ATV BUG
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With our all in one box TC70-1d, ATV Transceiver,
you can easily transmit and receive live action color
and sound video just like broadcast TV. Use any
home TV camera or VCR by plugging the composite
video and audio into the front VHS 10 pin or rear
phono jacks. Add 70cm antenna, coax, 13.8 Vdc and
TV set and you are on the air - it's that easy!
TC70-1d has 1.5 Watt p.e.p. with one xtal on 439.25, 434.0
or 426.25 MHz & properly matches Mirage D15, D26,
D100 amps for 15, 50, or 70 Watts. Hot GaAsfet downcon-
verter varicap tunes whole 420-450 MHz band to your TV
ch3. Shielded cabinet 7x7x2.5". Req. 13.8 VDC @ .5A
Transmitters sold only to licensed amateurs, for legal purposes,

verified in thel latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

Transceiver
Only $329

with 50 Watt
D26 Amp $539

Value + Quality
from over 25years

in ATV.. WBORG

Camera Positions for the Rose Parade
ATV net control (command trailer}—Koichi KB6EL

Mission control troubleshooters—Mike WABSVT and Paul N6VLV

Camera 1—Mike KB6IZK and Greg KDBAIS
Camera 2—Eva WAGYQT and John WBEYQT
Camera 3—Greg N6TDZ and Tom KKEYU

Camera 4—Cam KIEVK, Barry KC60XK and Sue Burke

Camera 5—Doug WB6KNY and Mark Shlosberg
Camera 6A—Bob WELUY and Robert KBODC
Camera 6B—Frank K1HHM and Dick WAGBY.J
Camera 7—Jan WB6VRN and David WAEBPMX
Camera 8—John KBEMMF and Bud KBEMID

Camera 10—Jim KC8TFV, Jeff NSCZA and Richard N6CIZ

had the ATV net control station ask the
nearest camera site to tfransmit.

ATV in Action

Throughout the course of the pa-
rade, each camera crew got their
chance to zoom in on a trouble spot.
One of the floats veered off course and
nudged into the crowd, and some me-
chanical breakdowns of the floats were
observed (a couple needed towing).
ATVers even had the opportunity to
point out one recurring frouble area.
Since the theme of the parade was the
500th anniversary of the discovery of
America by Columbus, a number of
Native Americans were sel up at one
spot along the parade route in protest.
They even delayed the parade for a
short time. Whenever an equestrian

(818) 447-4565 m-t 8am-5:30pm pst.
P.C. ELECTRONICS

LOWEST PRICES

MFJ, B&W, STARTEK, JPS, BENCHER, VIBROPLEX “FLEX-
WEAVE"™ 168 STRAND COP., DACRON ROPE, BALUN,
OPEN WIRE FEED, FREQ. COUNTERS, DSP AF&NF FiL-
TERS. DAVIS RF Co. POB 230-, Carlisle, MA 01741,

CATALOG §1. 1-800-484-4002. CODE 1356.

BUILD YOUR OWN ANT'S
COAX - ROPE - WIRE

Small size 1" x 2" x 3" i3
Light Weight < 4oz. Low §i
Power 7 - 15 volts. @ it
85ma. Low Light @ 2 i§
Lux. Camera comes com-§
plet in metal case with |
RCA plug for video out |

and two pigtaled power #

airplanes, helicopters, cars, tanks and
robots. Camera output is standard
NTSC at 1v p-p, 240 line resolution with
electronic iris. Full stock on hand.
Satisfaction Guaranteed!
FﬂCtDI'y New, only $ 229.95 + $6
S/H For product information and
ordering. Call 1 (800)473-0538

MICRO VIDEO PRODUCTS
1334 So. Shawnee Dr. Santa Ana,

CIRCLE 30 ON READER SERVICE CARD
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Visa, MC, COD
Tom (WEORG)
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

group passed, the Indian group would
beat on tom-toms, which caused at
least one rider to be thrown off his
horse. As a result, a contigent of police

lined the streets along this portion of
the parade to help maintain order.

Several of the rooftop ATV locations
had good views of the area, which
helped parade officials keep an eye
on the disturbance. The ATV efforl
worked well throughout the parade,
and certainly helped parade officials
keep track of the parade in an effective
way that would not have been easily
done through other means.

Helping Out

This kind of activity really helps
demonstrate the value of amateur ra-
dio to your local community. If your
ATV group offers assistance for a pub-
lic event, or if you use ATV in support of
a special activity, I'd like to hear about
it. Also, if you've built a video device,
circuit or gadget that enhances your
ATV station, send me a description or
schematic so we can share it with our
readers. [

Micro Video Camera

wires. Camera is presently in use in R/C

California. zip 92704 FAX (714) 545-8041

Hggg_ed G5RV QuicKits ™

Femmas Theer Bax 80825 Provo, UIT Said

Fasi & Easy 1« Bolld
» Fail-Safs viiea] imstractiag

(] o Dol Sier GSRY 159

= %o merlEnng of cEhE o "‘.':'- 10 Depole:

* Everything 'r:clid-.i . -hr: Sine GSRY L s

* Finish antenna in minutes = 2 80-10 Dipole .
Quallty Components * Half Sise OSRY 29 s

* Presoldered Silver Fimngs 310 40-10 Ehnnlf

* Kainkproof QuietFlex wire ; '{j::]rlr;li-lrn GARY 124 93

= Fully insulated, wx sealed, : Hud'rhun::-] :;‘]P;lﬂﬁmy A

po-corrode, 19% noise design « MeudyMade 51 & GSRV/2 40100

Tane All Bands In¢] WARC 'ﬂ » W D ras 2508 line LR

Want! Plani, Patterns, Data® Ordar Hot-Line: Add 51 PALH

TechNete #124-D $695 ppd USA 1-800-926.7373

H U G E 100 PAGE
CATALOG

® Communications Receivers

® Portable Receivers

® Scanners

® Amateur HF Transceivers

® VHF-UHF Transceivers

® HT's and Mobiles

® Amateur and SWL Antennas

® Accessories and Paris

® RTTY and FAX Equipment

® Books and Manuals

This catalog includes prices!

sl Universal Radio

Il 6330 Americana Pkwy. 73
Sl Reynoldsburg, OH 43068
Tel. 614 866-4267

CB-TO-10 METERS

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

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

CBC INTERNATIONAL

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

BEAM INDICATOR

* ADJUSTABLE BEAM WIDTH AND
LOMNG PATH INDICATION

* CusToM GREAT CIRCLE MAP ON
YouE QOTH

» Decorarive 16" x 16 x 1" FRAME

See your beam'’s coverage on a custom Great

Circle Map with a simple rotator connection.
- - .

GREAT CIRCLE MAPS
Four color maps centered on your QTH
Laminated 22" or 16" $35.00°
Framed 16" $59.95*
Framed 21" $74.95*

"S & H included ( continantal U.S.)
CA Residents please add 7.25% sales tax

Call ar write for more Information

VECTOR CONTROL SYSTEMS

1655 N. Mountain Ave., Suite 104-45
Upland, CA 91786 = (714) 985-6250
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QUICK, EASY, & COMPACT
Flash cards *“NOVICE thru EXTRA" theory Key words
underiined. Over 2000 sets in use! For beginner, OMs,
XYLs & kids. o Ao
NOVICE £11.95 —

TECHMNICIAN  $10.95 Order Today! :‘_‘I';‘ “_:;:_.,
GENERAL g 095 from e — a
ADVANCED $15.95 |+ — B
EXTRA $14.45

shpong 1% 300 VISSTUDY CARDS

P.O. BOX 16646
HATTIESBURG, MS 39404

CIRCLE 104 ON READER SERVICE CARD

200 more —§ 4.00
CLUBR DISCOUNTS

QRP CW TRANSCEIVER KIT

* Available on 20M or 40M band

* Superior superhet design

* Single-signal receiver

« CW crystal ladder filter

* VFO tuning with vernier dial

* RIT wicenter detent control

* Very effective AGC

» Selectable audio filter

+ Sidetone oscillator

» 2-3 watts of RF output

* Semi break-in

+ 12VDC operation

* Custom pre-painted, punched & silkscreened cabinet

* 100% complete kit with instructions

* Measures (HWD): 2% " X 6% " X 6"

* Weight: 24 oz,

*$149.95 + $4.00 shipping & handiing. Michigan residents
add 4% sales tax.

» All Coils are Pre-wound

For free catalog call or write

OAK HILLS RESEARCH
EENNS QRP HEADQUARTERS
W 20879 MADISON STREET
BIG RAPIDS, MI 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633
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HamCall / CD-ROM

500,000 HAMS plus
1,000's of Public Domain
Amateur Radio Programs and Data

$50.00
$399 00
$495.00

BUCKMASTER
ﬁ Rt 3, Box 58 - Mineral, Virginia 23117

T0X:894-5777 - B00:-282-5628

DISCOVER LOW PRICES

PL-289 Nickel-Teflon, USA #0c aa, or §15/25
PL-258 Sliver-Teflon, USA 31,20 ea, or §25/25
PL-259 Gokd-Tetlon, USA 51,4988, or $30/25
H Conneclor for 9313, 90848, CO-Flex| $3.15

B Fterrml ol (1keE 5913, bul Befler] 48
CO-Flexi Hew! Flaxible 9913 iype, low loss

lor crank-up lower, rotslor, HF - UHF §2
CO-AG-AX MM 955% Solid, Type LA Cover 23
FeO-AX 5% Brekd, Premium Oual. 18
RG-213 Wil -Type Prem. Coas 34

300 Ot Poly Ledider-Line 13
45D Ormem Poly | mcner-L i 13
Sale prices on

0 Diees Megasry Twesn 130
2 Oten Super Temin I'$

T e i’ ‘

ey 9

BALUNS
Curmemt-Type
Laborstory Developed
Uneguated Specilicptom
T maOdes fof &very BpEsCtn
Supenor Constructon
Siminle fardware

Wire & cable

B1-2K 1:1 2KW ‘Current-Balun’ $17.95
B4-1.5K 4:1 Low loss 1,56 B0-10M $16.95

i Lrdgmeug Wor B
Y1<4K Current-type Beam Balun 1:1 4KW  $24.95
Remote Balun 4:1 Open-wire to coax Cumrent-Balun  $28.95

(804) 484-0140

Free B0 page Discount Catalog. Everything for wire antennas,
connectors, coax, Allow 4 - 6 weeks for Bulk mail delivery of
Catalog or send 52 for catalog by Priority Mail. Mention ad for
these prices. Prices are subject to change. ADD SHIPPING - Call
for COD. Visa & MC welcome. Give card £, exp. date, signature.
VA residents add 4.5% Sales tax. See ad in @5T and CQ.

DEALER INGUIRIES INVITED
Box 6159 = Portsmouth, VA 23703
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We Ship NextDa;
$29.95

$39.95
H’rﬁ
$54.95

1000 $99.95 $89.95 95
AntennasWest Algricsppdiad do s prong sl
(801) 373.84258 Box 50062-5, Prove UT 84605
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Say you saw it in 73!

GIVE YOUR

HR-2510 HR-260C

the same features as the

"BIG RIGS"

* 30 Memory Channels

* Automatic Repeater Offset

* Programmable Transmit Timeout

* Programmable Seek/Scan (5 Khz. etc)
* Pro mable Mike/Channel Buttons
* Programmable Transmit Freq. Limits

* Extended Frequency Range (10« 12 meters)

* Priority Channel —
* Split Frequency VA | -
* Many More Features - E’
All these features by replacin
your radio's existin "CI?U" chi'g !
(Priority Channel requires optional hardware

$ 59 . 95 [Optional Chip Socket 57.50)
Includes Operator's and Installation Manuals

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Write or call (707) 539-0512 for free information
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Radio Fun

‘“The beginner’s guide to the exciting
world of amateur radio.’”’

Radio Fun is packed full of

information to help you get more fun . . 12 1ssues of Radio Fun
out of amateur radio. Basic ‘*how-to’" articles |_—_ YES' Slgﬂ me up I'lghl now! for $9.97.
will get you up and running on packet, ATV, RTTY, I |
DXing, and the dozens of other activities that make amateur radio T =
such a great hobby. You'll get equipment reviews geared toward the | I
newcomer. We’'ll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun AU
and exciting way. You'll find it all, and more, in the pages of Radio Fun. | I
Don’t wait another minute. Subscribe today and you still get the charter I e BTATE . l
subscription rate of only $9.97 for one year. That's 12 issues of the only :
ham radio magazine that is geared especially for the newcomer, or any MC_ Visa_ Amex_ Check_ S$10cash . MO _ l
ham who wants to get more fun and excitement out of amateur radio— I
Radio Fun' CARD # EXPIRES
| ClassLicense__  Yearlicensed__ 73 Subscriber |
L
12 issues for only $9.97 | osrscie €O Subscriber |
i 1 Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
Charter Subscription Rate |  [Or call 800-257-2346 (in NH call 625-1163), FAX: 603-669-2835] |

Canada add $7.00 plus .70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00. Basic
Subscription Rate $14.97,. Monthly publication begins 9/91. 04cCc

1-800-257-2346



NEW DSP For

Amat-eur Radio

" EGUALIZE, NOTCH USING EXTREMELY SHARP DIGITAL FILTERING
" PROFESSIONAL ALDIC 10 BIT A/D AND 18 BIT DVA CONVERTERS
» USE SPECTRALM DISPLAY TO DEFINE ADAPTIVE FILTER

® A MOUSE DRAWH SEETCH BWSTANTLY BECOMES A FILTER

» FAST ON SCREEN SPECTRAL DISPLAY OF RECENERS CuUTPUT

" SUPPCATED BY POWERFLUL
» MUCH MORE |

Oy WDNEY BACK GUARANTEE

DIGITAL INTERACTIVE

E. _"1.-\_ _:_:l:F"_.ﬁA'H *y

BISOFT - SOFTWARE

& 2 -

PLEASE Call ON WRITE FOR uDSE WNFD

317 HE ls8h Aee Vorcouwes o 9555E M S0 St-000d
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THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX™
Part No. Description Price
PL-259/USA UHF Male Phenalic, LUSA made $ .70
B3-15P-1050  PL-259 Phenolic, Amphenol B9
83822 PL-259 Teflon, Amphenol 310
PL-259/ST UHF Male Silver Teflon, USA 1.50
UG-175 Reducer for RG-58 20
UG-176 Reducer for RG-59 & MINI 8 20
UG-218/U NMale RG-8, 213,214, largebody 5.00
9913/PIN N Maile Pin for 9913, 9086, 8214
(nowingoid) fitsUG21D/U & UG21B/UN's 1.50
UG21D/9913 N Male for RG-8 with 9913 Pin 3.95
UG218/9913 N Male for RG-8 with 2913 Pin 5.75
UG-146AU N Male to S0-239, Teflon USA 6.00
UG-838/U N Female Lo PL-259, Teflon USA 6.00

““THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11W

Gaithersburg, MD 20877

ORDERS 1-B00-783-2666
INFO 301-B40-5477 FAX 301-869-3680

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%,
UPS C.O0.D. ADD $4.00 PER ORDER
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SWISSLOG

"WOW, WHAT A PROGRAM! ..This is
absolutely the best iuguiniprnnﬂm | have
ever used. Believe me | have purchased
copies of them ALL."

Kenneth R. Wells, V73CT Kwajalein Is.

"SWISSLOG is about the most fantastic
lnggmg program | have ever seen. Its true
beauty when | use it in demonstrating
II?‘ nal paths all over the world, to parents
en they visit .
Ed Karsin, W3BMW & The Kide of
Aliderice H.S.

SWISSLOG does it all..Log, Sort,
Print QSL's & Labels. Award tracking,
MUF map with grayline. Go resident for
packet. Conversion from K1EA, DXLOG
etc. Contest mode for dupes etc. Too
much to describe.

Requires IBM/Compat. 512K, HD.

MONEY BACK GUARANTEE

TO ORDER: SEND 578 (575 + $3 ship.)
Include: Disk Size, Call, Phone ¥

N.Y. State residents add 7.6% Tax

SEND TO: F.G.L. Inc.

157 Broadway, Amityville N.Y. 11701
(516) 598-0011

|
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amplifier, and a solar panel, I can run
for many days and have a real feeling of
independence. This might sound like a lot of
stuff to transport, but it all fits easily into a
standard size gym bag. I have plenty of room
to spare in my sports car for the more mun-
dane, but necessary, items such as food,
stove, tent, etc.

I can schedule and work the Microsats,
download mountains of mail from the local
BBS’s, or leave messages for my friends via
the network nodes that are popping up all
over. Best of all, the still beauty of the camp-

site setting is left unscathed by noisy, smelly
generators. With computer communications,
[ don’t even have to listen to the data. Only
the keyboard clicks can be heard through the
pines. Give this simple project a try. You
may find yourself wandering to the campsite
a bit more often, putting a crimp in the myth
that hams are a generally indoor, out of shape
physically unfit lot. |5

Contact Brian Kassel W5VBO at 2200 West
Hollywood Ave., Peoria AZ 85345-5529.

5 R ;'.i.
o '\.'\." o '\.'

| _* sn tu tutm MHZ
* Stuck Hlnrnphnm
% Cable TV Leaks
* Jammed Repeaters
& Cell Sites
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' INTERFERENCE LOCATION _
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‘with mmputafintartam mmeﬁmdmwmmmm 50!.!Hztu1 GHz. Gallnrm

| direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available

_fﬂr details.
Q DOPPLER svsrms. mc

m er. 31819
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SELECT 5 BOOKS

BEGINMER'S
- GUIDE TO
| READING

| SCHEMATICS
5 SECOND EDITION

| COMPONENTY

. o | SR

i. Protor: Botliess

2653P $13.95

- A Complee
671  $29.95

i 'Relerenes o
3268 §10.85 Counts as 2

PR TEHAFCE Al
MEPRE

ITe 532,95
Counts as 2 3118P $16.95
rﬂm-.tu| 5
B Electronics
! i 5l - Tt v
| o | ECTTERETIN
H Diagrami
L. e
[
3580 §$27.85
Counts as 2 2BB0P $14.95

£1992 ELECTRONICS BOOK CLUB
Blue Ridge Summit, PA 172940810

COMPACT |

I————-—————_——-l——'—-—___.l-l—

Your most complete source for electronics

books for over 25 years.

for only *4%

(values to $139.75)

2883P 518.95 2970P %516 J787 529.95 S447P 516.95
REA.0N Counts as 2 Counts ag 3

Membership Benefits ® Big Savings. In addition to this introductory
offer, you keep saving substantially with members’ prices of up to 50% off the
publishers’ prices. * Bonus Books. Starting immediately, you will be eligible
for our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club
News Bulletins. 15 times per year you will receive the Book Club News, describ-
ing all the current selections—mains, alternates, extras—plus bonus offers and
special sales, with scores of titles to choose from. * Automatic Order. If you
want the Main Selection, do nothing and it will be sent to you automatically.
If you prefer another selection, or no book at all, simply indicate your choice
on the reply form provided. You will have at least 10 days to decide. As a mem-
ber, you agree to purchase at leas! 3 books within the next 12 months and may
resign at any time thereafter. » lronclad No-Risk Guarantee. If not satisfied
with your books, return them within 10 days without obligation! * Exceptional
Quality. All books are quality publishers’ editions especially selected by our
Editorial Board.

cLecTronies Book Cue™

#'F Blue Ridge Summit, PA 17294-0810

Please accept my membership in the Electronics Book Club and send the 5 volumes listed
below, billing me $4.95. If not satisfied, | may return the books within ten days without obliga-
tion and have my membership cancelled. | agree to purchase at least 3 books at regular Club
prices during the nex! 12 months and may resign any lime thereafter. A shipping/handling
charge and sales tax will be added to all orders.

Name

Address

City State Zip SR
Phone Signature e
Valid for new members only. Foreign applicants will receive special ordering instructions. Canada musf? remit
in US. currency. This order subject 10 acceptance by the Electronics Book Club STARMG?

YiLvhE
RETTER
VIDEON

cn e LT

CAMCORDER

3777 $32.85
2613P §$17.95 Counts as 2

Hew o Tesl
Almogt Everything
Electr orir

2925P $10.95

SHORTWAVE
| ISTENER’S

HANDBOOK =

h___—‘_——-—___-———_—__d

222P $18.95

’ CETRATED
O TR HRY

*ELEL TROIICS

3345 §30.95 2617TP  59.95

All books are hardcover unless number
is followed by a P for paperback.
[Publishers” Prices Shown)
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Number 16 on your Feedback card

7 3 INTERNATIONAL

Arnie Johnson N1BAC
43 Old Homestead Hwy.
N. Swanzey, NH 03431

Notes from FN42

More great evenis happening in the
world, the dissolving of the USSR and
the formation of the Commonwealth of
Independent States! | have felt very
sorry for the citizens in the USSR in the
past because of the lack of food in the
stores, Even though the prices were
kept low by government control so that
the citizens could afford the items, that
is no good unless there are also goods
to purchase, goods that the citizens
truly need or want.

The new CIS government has now
(as of January 2) increased the prices
of goods to what they assume will be an
approximate ‘market economy”’ price.
That is an appropriate first step, BUT
the cilizens' wages and pensions have
not increased by a like amount o
match the cost of living. Guess whal,
sports fans, there are going to be even
more hungry people in the CIS be-
cause even if more goods become
available now that prices have in-
creased (more suppliers willing to sell
because of increased profit), fewer
people will be able to afford the items
because of inflation.

Now, let's look at what is going to
happen to the new government eco-
nomically. The government also needs
things which must be acquired by mon-
ey. They have to either cut back on
their purchases to control their spend-
ing, or they must come up with more
money. | sure hope that they don't do it
the way that the USSR government
was doing it—by printing more mon-
ey—because it just won't work. It just
makes each ruble worth less. Diluting
the value of the currency, things are
going to get much worse before they
get better!

Enough of Economics 101 and my
soapbox. We are very lucky to have a
report on Slovenia written by Mate
Lenard VE3TJA. If you don't know
what or where it is, you haven't been
listening very closely to the internation-
al news.

We still need YOUR news from
YOUR country. We need more Ham-
bassadors. Do your part and either
send your country’s latest happenings,
become a 73 Hambassador, or both. |
will be looking forward to hearing from
you. Send it by mail directly to me at my
address at the beginning of the
column, or to 73 via FAX or the 73B8S.
Address the electronic mail o "‘Arnie,
73 International,” and | will be sure to
get it. 73—Arnie, N1BAC.

Japan
From The JARL Newsletter: The 8th
General Conference of the Internation-
al Amateur Radio Union (IARU) Region
3 was held from October 8th through

the 12th in Bandung, Indonesia. Eigh-
teen countries or territories of the
twenty-four member societies partici-
pated in the conference, bringing the
total number of participants to exceed
100. When it was reported that
Bangladesh and Sri Lanka had sent
delegations for the first time, and addi-
tionally that Bangladesh had begun the
official issuance of amateur radio oper-
ator licenses, the conference hall re-
sounded with thunderous applause.

The conference organized four dif-
ferent working groups, in addition to
the regular committees for more spe-
cialized deliberation on (1) revision of
the Constitution, (2) technical matters
such as band plans, packet, etc., (3)
promotion of amateur radio in develop-
ing countries, and (4) ARDF.

Al receptions given by the IARU/
ARRL, JARL, and ORARI respectively,
participants were seen mingling to-
gether cultivating new and internation-
al friendships, promising to keep each
other updated on any new develop-
ments. The Conference selected Sin-
gapore as the venue for the Sth Gener-
al Conference, 3 years hence.

All Japan ARDF Competition '91

Surrounded by beautiful autumnal
colors, the All Japan ARDF Competi-
tion '91 was held on October 20th,
under the auspices of JARL, in the
“"Green Park,"” a sports leisure land on
Asagiri Heights, Fujinomiya City in
Shizuoka Prefecture. In addition to
about 250 participants who came from
all over Japan, there were 12 Chinese
and 7 Korean competitors invited to
this event. Moreover, 3 participants
from the Soviet Union were also in the
group.

The ARDF competition is different
from the 100 meter running races and
anything else. The ranking is not
known until the number of discovered
transmitters, and the time required for
every competitor, has been collected.
There are also four classes in the com-
petition: (1) YL: female only, no age
restriction; (2) JN class: male, younger
than the age of 19; (3) OM class: male,
the age of 19 and older but younger
than 40; and (4) OT class: male, the
age of 40 and older.

In the OM class, JL2JXL, Mr. Yoshi-
uki Yano discovered five transmitters
in 54 minutes 10 seconds, which was
quicker than winners of other classes
by 30 minutes or more, and was thus
considered a brilliant victory. Other
class winners were: JN—Mr. Xu Feng
of China; OT—Mr. Takayuki Matsuura
JH5FUL; and YL—Miss Yoshiko Taka-
hashi.

Slovenia

Report from Mate Lenard VE3TJA:
Slovenia will be, in the not too distant
future, recognized as a sovereign and
independent state. As such, the ama-
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teur radio fraternity worldwide will be-
come enriched by this new country and
its group of very dedicated amateur ra-
dio operators. it may therefore be in
order to take an advanced look at what
will be in store for the amateur radio
community as a whole.

The Republic of Slovenia, which
declared iis independence on June
25, 1991, is located in the northemn-
most part of what was until recently
Yugoslavia. Geographically speaking,
Slovenia borders on Italy, Australia,
Hungary, and Croatia. While mainly a
mountainous country, there are many
beautiful valleys, lakes, and rivers, and
the towns and cities are full of historical
treasures collected throughout the
centuries, some of which extend back
as far as Roman times.

There are about 2,000,000 hard-
working and well educated Slovenes in
Slovenia, and with respect to amateur
radio there is one licensed operator for
each of 400 inhabitants. This ratio cor-
responds to those in other developed
countries. The first Slovenian hams be-
gan to operate around 1930, mainly in
Ljubljana, the capital city of Slovenia.

During World War |l, many hams
went underground, working for the
various political factions in their home-
land, which had affiliations with Allied
governments. After the war, the real
upswing began in the later part of
the decade when the Slovenian radio
amateurs formed their own organiza-
tion, which of course was an integral
part of the Yugoslav Amateur Radio
League. This in turn was controlled
by the Yugoslav communist govern-
ment, as was the case in other Eastern
European countries. Because of this,
and because it was practically impos-
sible to buy transmitting equipment
at that time, nearly all activities were
conducted in radio clubs. There,
the classes were conducted and the
equipment was built, or rebuiit, from
parts and stations left over by the
Italian and German occupation armies,
or those parachuted in by the Allied
forces during the war. Because of
this, large groups of excellent opera-
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tors emerged.

Slovenian operators represented,
until recently, 30% of all operators in
the remaining five Yugoslavian Repub-
lics. They have participated in national,
European, and world contests, and
were often raled among the best in the
world. In the true ham spirit they were
always ready to help when natural dis-
asters struck their country. Just a few
months ago, in June and July 1991,
when the Yugoslav Army invaded
Slovenia, the ham radio operators in
slovenia contributed a great deal to-
ward the defeal of the Yugoslav Army
by the Slovenian Territorial Defense
Forces.

In the spring of 1991, the 15th Con-
ference of the Slovenian Amateur Ra-
dio League (Zveza Radioamaterjev
Slovenije [ZRS]) was held, a new con-
stitution was accepted, and Board of
Directors were elected for the period of
1991—1994. Elected were: President
Stipanic Anton YU3BH, Vice-Presi-
dents Blenkus Gojmir YUSAW, Kuselj
Janko YU3RW, and Vehovc Joze
YUS3EJ. The Control Branch and Legal
Section consists of experts in their re-
spective fields. For the present, the
Slovenian hams are using the old
Yugosiavian prefixes YT3, YU3, YZ3,
and 4N3 (number 3 being Slovenia). A
new prefix depicting the independent
Slovenian State is expected to be in
force soon.

Out of 4,758 members there are
presently 3,324 home-based opera-
tors, with the remaining 1,435 hams
active in some 88 radio clubs across
the country. The ZRS publish a bi-
monthly “CQ YU3" magazine, which
was just renamed to “CQ ZRS." Thisis
a highly technical publication, put to-
gether by Slovenian experts of such
caliber as Matjaz Vidmar YT3MV, who
was a Fulbright Scholarship recipient
at the University of Colorado. Mr. Vid-
mar has in the past designed and built
highly efficient transmitters for NASA
spacecraft (see QST, MAY 1989, p.
39). He has returned to Slovenia be-
cause hewas "‘craving for good, home-
made Slovenian food and wine.”” Hi!

Photo A. Left to right: Joe 4X6KJ, IARC Chairman, and Ron Gang 4X1MK, filling

out certificates for participants in the Israel 40th Anniversary Contest, worldwide.

Continued on page 64
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P.O. Box 567 + Van Nuys, CA 91408 CALL Enmm l 800-942-8873
INFRARED Remote i

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

A.C. SWITCH

This infrared remote control
device lets you turn on/off r@
lamps, appliances or other ]

Concepts, Hustler, Kantronics, Wilson, Diamond,

Ten Vo et Sang b :’]!_; Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
e o Yo TR 2 Epson, Farr Corner, DTK
ith a h it 2
Gt g i| W Xl | 1057 East 2100 South, Salt Lake City, UT 84106
ivers will |
bty el 801-467-8873
devices with 2 prong CAT# RC-1
non-polarized plugs. CIRCLE 156 ON READER SERVICE CARD
Not recommended for $9
use with heaters, aach
Requi g volt batt
{lfgtuilr'lﬁ Uﬁﬂd‘;‘“ oy 2 for $17.00

Electroluminescent
BACKLIGHTS

30 g GLOBAL COMMUNICATIONS FOR DATA AND VOICE
@

MODEL $G-2000 HF SSB RADIOTELEPHONE

You're in contact anywbere, anytime with the power packed SG-2000
HF SSB transceiver. Engineered for simple operation, the 5G-2000
inverter, These brand-new units were designed to back features an alarm generator, 644 factory programmed ITU voice
light small LCD TVs made by the Citizen Walch and data channels, 100 user programmable channels and 100 mem-
company. The inverter circuit changes 3 or 6 Vdc to '_ 7 S o i .
approximately 100 Vac, the voltage required 1o light the ory channel scanning. Receive and transmit strong clear voice sig-
lowstrip. Lumi nt surf is 1.7 X 2.25". Th . s
VSt 1o = saiman colerin e off £tate. and gl while.. nals. Manage data communications easily on RTTY, ARQ, PACKET,
when energized. The circuil board is 2.2 X 1", Glow ; . = T#4 14 111 s1ale as full function remoie
el pbiseediodbsion Salimdia ot and .telegrﬂpby. bt_ilrze up to 8 "fi"ﬂﬂl‘ panels as fui{ ﬁfﬂfﬁﬂn remote
humt'}r;gé kl;:i'aT?I for ?_paﬂiai Dr:jghting B"E and stations. A user-friendly American product, sophisticated bousing
ighting. Two models available: e 3 . : . '
2 and the SGC technical superiority and quality workmansbhip make

Citizen# 91TA operates on 3 Vdc CAT# BLU-91 i i
Citizen# 92TA operates on 3-6 Vdc CAT# BLU-92 the SG-2000 your radio of choice.

LARGE $
QUANTITY 3
each

AVAILABLE
10 for $32.00 - 100 for $275.00

SUPER SMALL

Al last| A low cost electroluminescent glow strip and

Surface Mount Green LED

Surface mount LED chip. C
Clear when off, green when lit. N
Viery tiny - whole unit is 0.115" 2

X 0.055" X 0.05" thick. 1mm (0.04") lens diameter.
Gold-plated mounting surlaces for superior conductivity.
CAT# SMLED-2
100 for $18.00

1000 for $140.00 10 foljz

S.P.S.T. Pushbutton

SMK Manufacturing

0.47" square black pushbutton,
SPST normally open. 4 p.c. pins
for mounting. Ideal for low

current switching applications.
CAT# PB-29

i fﬂl"*' 100 for $15.00

QLL-FREE QHDEH LINES i

fii}:nﬂﬂﬂsnnpmﬁm Visa, Mastor hrﬂmﬁ#w or

TERMS: Minimum order $10.00, Shppmg and ham‘!mg
for the 48 continental U.S.A. $3.50 perorder. Alf others

inciuding AK, Hi, PR or Canada must pay full shipping.
All orders deliverad in CALIFORNIA must include stale
sales tax (7 1/4%, 7 1/2%, 7 4%, 8 1/4 %} Quantties
Limited NO C.0.D. Prices subject to change w/out notice.

Call or Write For Our %'

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 = Van Nuys, CA = 91408
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cIR CUITS

Number 10 on your Feedback card

Great Ideas From Our Readers

Have a quick'n’easy circuit idea? Share it and get a one year
subscription or extension to 73! Clearly mark all entries as submis-

sions for Circuits to distinguish them from manuscripts. Send your
entries to Circuits, 73 Magazine, Forest Rd., Hancock, NH 034489.

Measuring RF Power

Figure 1 illustrates a simple gadget
enabling the measurement of RAF
power dissipated in a 50 ohm dummy
load within a few percent. It covers
from 10 to 1800 watts in three ranges.
It can be calibrated with a variable
DC power supply at volfages equiva-
lent to the RF power in walls applied
to the dummy load, as modified by the
internal circuitry illustrated. The range
of RF rms voltages across 50 ohms

load and transmitter/transceiver RF
output. The transmitter/transceiver
must be operating on CW when using
this gadget.

This gadget must be built in a shield-
ed enclosure and a shield placed inter-
nally to prevent any RF leakage into
the meter and multiplier area. A T-con-
nector allows connection of this gadget
and the transmitter to the dummy load.

J. Frank Brumbaugh KB4ZGC
Buffalo NY

volts at 10 walts to 300

,I'_ SHIELDED EMNCLOSURE

volts alt 1800 watts. A
voltage divider and a
pair of zener diodes re-
duce this wide voltage
range to less than 10
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Table 1 gives the Figure 1. The gadget.
equivalent voltages ap-
plied to the meter when
the matching power Shi B ik
level in walls is applied 'i_
to the dummy load. The coax TEE {./B
meter, with its series XMTR ) a
multiplier, is set to Sopie
measure a full-scale o
DC voltage of 10 volts.
ngur& _2' :'.I'IUSITEIEE SO0 DUMMY LOAD THE GADGET
the connection of this
gadget to the dummy Figure 2. Operation.
Table 1. Calibration
Range 1 Range 2 Range 3
Watis Volts Watis Volits Watts Volts
10 2.24 300 1.20 800 2.12
i 3.54 400 414 1000 2.24
50 5.00 500 5.80 1250 5.00
75 6.12 600 7.32 1500 7.40
100 7.07 700 8.71 1800 10.00
125 7.90 BOO 10.0
150 B.70
200 10.00
Parts List

A1 9.1k vaW 5%
R2 910ohm YaW 5%
R3 Meter multiplier (see text)

C2 0.01 yF disc capacitor

S1 1-pole, 3-position wafer switch

D1 10V zener (1N758; 1N961; 1N5240; 1N5856; 1NE6000)
D2 20V zener (1N968; 1N5250; 1N5540; 1N5866; 1NE0OT)
D3 Germanium diode (1N34A; 1N90; etc.)

C1 Feed-through capacitor, 0.001 to 0.01 puF

J1  S0-239, or connector to match coaxial cable from transmitter
M1 DC milliammeter, 100 pAto 1 mA
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/3 INTERNATIONAL

The Slovenian Amateur Radio
League is striving to widen the ham
spirit in their homeland according to
the guidelines of the International Am-
ateur Radio Union (IARU), and thus
wishes to contribute to an even greater
success of this world movement.

For additional information please
contact: Zveza Radioamaterjev Slo-
venije (Slovenian Radio Amateur
League), Lepi pot 6, YU-61000 Ljubl-
jana, Slovenija. Tel: (+38-61) 222-459.

[Mate VE3TJA and Tom VE3VKE
toured Slovenia, Bosmia-Herzegovina,
and Croatia in 1990 and met over 200
hams. If your club is interested in a
slide presentation, please contact
Mate Lenard, 118 Princefield Rd.,
Toronto, Ont.Canada M4W 129, or call
(416) 925-0359. Mate was asked o
write this by his good friend, Joze Snoj
YT3ZG.—Arnie]

ISRAEL

Ron Gang 4X1MK

Kibbutz Urim

D.N. Hanagev 85530

Israel

Packet; 4X1MK4X4SV.ISR.EU

THE HOLYLAND DX CONTEST
Israel—1992

From Saturday April 18th 1800 UTC
through Sunday April 19th 1800 UTC,
the Israel Amateur Radio Club is spon-
soring a contest open to three cate-
gories of participants worldwide: 1.
Single Operator, 2. Multi Operator, sin-
gle transmitter, and 3. SWLs. Both
SSB and CW may be used on 160, 80,

Continued from page 62

40, 20, 15, and 10 metres, according to
IARU Region recommendations.

Worldwide stations contact only Is-
raeli stations, and send RS(T) and
QSO number, and Israeli stations give
RS(T) and area designator. The same
station may be worked both on SSB
and CW on each of all six bands, but no
cross-band or cross-mode contacts are
allowed.

The final score is the sum of QSO
points (2 points for QS0Os on 160, 80,
and 40 metres, and 1 point for 20, 15,
and 10) multiplied by the number of
area designators worked per band. An
area designator consists of a letter, two
digits, and two more letters—i.e.,
E14TA or HBBHF, the first three figures
designating a particular grid square on
the map of Israel, and the last two let-
ters the administrative region.

Entries postmarked no later than
May 31, 1992, go to: Contest Manager,
Israel Amateur Radio Club, Box 4099,
61040, Tel-Aviv, Israel, and must con-
sist of separate logs for each band and
mode including time, callsign, RS(T),
and QSO number sent, and RS(T) and
area received. SWLs log only Israeli
stations. Include a summary sheet
listing number of points and multipli-
ers per band, and a score calculation
as well as a declaration of adherence
to contest rules and licence regula-
tions.

A trophy will be awarded for the win-
ner in each category, a plaque for each
continental winner, and certificates to
the top scorer for each country having
made at least 50 QSO points.

UppATES

Number 17 on your Feedback card

The Quag-V—Again

See the above article in the
December 1991 issue, page
36. See also last month’s up-
date on the boom length for the
146 MHz section, which should
be 14 feet (not 12). Now, before
you build this antenna, see the
Figure. Change the driven ele-
ment and reflector angle to elim-
inate a double lobe off the front
of the antenna's radiation pat-
tern.

Function Generator
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and Surplus Meters

See the two articles above,
on pages 28 and 42, respectively, in
the January 1992 issue. J. Frank
Brumbaugh KB4ZGC writes: “In the
‘Function Generator’' article on page
28, the second paragraph under ‘The
Circuit’ should read: 'Lowering the fre-
quency increases their amplitude;
raising the frequency reduces their
amplitude, providing less gain.’

“In the ‘Surplus Meters' article, Fig-
ure 2 on page 42, the meter should be a
1 mA meter (or else the dropping resis-
tor should be 200 ohms). In the text on

Figure. The modified Quag-V antenna.

page 45 where Figure 2 is discussed,
change ‘5 mA' to ‘1 mA’ in the fourth
paragraph under 'Voltage Multiplier
Resistance." "

Pseudo CW Filter

See the above article in the June
1991 issue, page 18. Chet Garrison
WBZZB writes that the schematic dia-
gram should indicate that pins 4 and 8
of the 555 IC are shorted together. The
“dot"’ indicating the connection is
missing from the diagram.



REPEATER AND LINKING
CONTROLLER

Link Communications infroduces the NEW BLC-Il Repealer and
Linking Controller, With a fully DTMF controllable repeater and
linking system, the RLC-II offers functions nol currently avallable
on other repeater controllers.

FEATURES:
REPEATER PORT

* MAIN REPEATER PORT SUPPORTS A CGI'!'I"HD'L RECEIVER
+ BOTH PL AND COR INPUTS PROVIDED

LINKING PORTS

* 2 LINKING PORTS SUPPORT FULL/HALF DUPLEX LINKS

« UP TD 10 LINKS SUPPORTED USING THE RLC-LEB BOARD
» BOTH PL AND COR INPUTS PROVIDED

* EACH RADIO PORT CONNECTION VIA A DB-9 CONNECTOR
 REMOTE BASE SUPPORT AVAILABLE IN THE FUTURE
VOICE SYNTHESIZER (TI)

* VOICE SYNTHESIZER USING THE TI 53C30 SPEECH CHIP

+ DVR OPTIONAL BOARD AVAILABLE IN THE FUTURE

LATCHED OUTPUT LINES

¢ 8 LATCHED CONTROL LINES AVAILABLE

+ HODE CLAMPED, 100mA SINK CURRENT

DRY CONTACT INPUT LINES

+ 4 DAY CONTACT INPUT LINES AVAILABLE

» ZENER CLAMPED UP TO 40V

ANALOG INPUT LINES

+ 4 ANALOG TELEMETHY LINES AVAILABLE

« VOLTAGES OF 0-25V AND 0-5V

* SOFTWARE VOLTAGE LEVEL ALARMS

SERIAL PORT COMMUNICATIONS

+ SERIAL PORT CONTROL USING A PACKET TERMINAL
+ PROGRAM, MONITOR, AND CONTROL VIA SERIAL RADIO
TIME OF DAY SCHEDULER

+ VOICE TIME AND DATE READBACK

* 10 TIME TRIGGERED VOICE MESSAGES

+ 10 TIME TRIGGERED EVENTS

SOFTWARE RESISTORS

¢ 2 50K OHM VARIABLE RESISTORS AVAILABLE

* REMOTE SQUELCH AND VOLUME APPLICATIONS
TRUE Bx8 AUDIO CROSSPOINT SWITCH BOARD

* LINK 1 TO LINK 2 AUDIO SUPPORT

+ MAIN REPEATERLINK SYSTEM ISOLATION

+ LINKINGREPEATER FUNCTIONS ON EACH LINK PORT

e $499.95... &9

LINK COMMUNICATIONS
PO BOX 1071
BOZEMAN, MT 59771
(406) 587-4085

CIRCLE 47 ON READER SERVICE CARD

Budget QSLs
$39/1000

plus $3.75 Shipping in U.S.

* RAISED PRINTED *
BEAUTIFUL, GLOSSY INK

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

Need a custom card? Call (318) 443-7261.
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= ——.— | QSLCARDS

P.0. Box 13200, Dept. 73
Alexandria, LA 71315-3200
(318) 443-7261 or FAX your order to:
(318) 445-9940
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* option Fo

DELTACOMM 1-7000 and your MS-DOS computer gives you a custom interface integrated

with optimized software that will not just control but will maximize the potential of your R7000.

O CYBERSCAN function allows scan file tracking control of
systems employing frequency hopping techniques.

Q Sﬁgctmm log at speeds in excess of 1300 channels/min.
while automatically generating a histogram of activity.

Q Birdie log during frequency search automatically
characterizes your R7000, then locks out those frequencies.

O Automatic detection and storage of active frequencies during
search and spectrum log operations.
DELTACOMM DSS (Digital Signal Strength) upgrade for the DELTACOMM [|-7000 communication manager

3 Innovative interface design allows digitizing and storing the R7000 signal level information with 8-bil
accurary via your computer's game port.

O DSS allows user programmable upper and lower signal level detection limits during DELTACOMM |-7000's
spectrum log function.

U Log signal strength information to printer or disk file while DELTACOMM |I-7000 is scanning.

DELTACOMM 1-7000 communication manager program includes all cabling, manual, UL listed
power suppg and Deita Research custom interface for $289.00 + $8.00 (U.S.) or $25.00 h:\vraigr}_)l
S&H. The DELTACOMM DSS interface upgrade comes complete with easy to follow NO SOLD

installation instructions, all cabling and 8-bit DSS A/D converter module for $99.00 + $8.00 (U.S.)

or $25.00 (foreign)

— & am

S&H and is available as an upgrade oplion to registered 1-7000 users.
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WALLCOVERINGS = WINDOW BLINDS

ANY BOOK ALL MAJOR BRANDS
ALL WALLPAPER gl
ANY BOOK SEE(:I ANYWHERE : Pleated Shades

» All 1st Quality 2 S0 RS

» Instant Price Quote  MiniMicro

» Free Freight itz

NO UPS CHARGES
NO SALES TAX (Except MI)

SAME DAY PROCESSING
ALL 1ST QUALITY
RS T DEAL DIRECT AND SAVE
VISA | yiSA AND MASTERCARD ACCEPTED [(Waaiisils
B  «\owWN FOR LOWEST PRICES

SHOP AT YOUR LOCAL STORE AND CALL FOR PRICE

1 800 521-0650

POST WALLCOVERING DISTRIBUTORS, INC.
HOURS: MON.-FRI. 9-8:00 SAT. 9-6:00 E.S.T.
FOR YOUR CONVENIENCE — FAX 313 338-7943
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Ask kaBoom

Michael J. Geier KB1UM
% 73 Magazine

Forest Rd.

Hancock NH 03449

More Mixing

Last time, we were discussing re-
ceiver anatomy. Let's continue.

As | was saying, when you pass two
signals through a nonlinear stage, they
interfere with each other, or “'mix."”
(Another word for mix is “‘hetero-
dyne."’) This results in a complex com-
posite signal at the stage's output. The
mix can be separated into four distinct
signals: the original two, plus their sum
and their difference frequencies. It is
also possible o construct a mixer
which outputs only the sum and differ-
ence signals, rejecting the original in-
put frequencies. Such a mixer is called
“balanced,”” and is essentially the
same circuit as the balanced modula-
tor used in generating sideband sig-
nals in a transmitter.

So, why do all this anyway? Well, if
one input signal is the one you want to
receive (or a jumble of frequencies
containing it) and the other is from a
local oscillator (in the radio), you can
vary the apparent frequency of the re-
ceived signals by varying the local os-
cillator’s frequency. Example: the sig-
nal you want is at 14 MHz. If you mix it
with a 5 MHz oscillator, you will get
signals at 9 MHz and 19 MHz, because
those are the sum and difference fre-
quencies. If you shift the local signal by
1 MHz, the mixer's output signals will
shift by the same amount.

By making a tuning dial which con-
trolled the tuned antenna circuit and
the local oscillator's frequency at the
same time, Armstrong was able to
make any given slation’s signal appear
to the receiver’s subsequent stages as
if the signal were on one predeter-
mined frequency. No matier where you
luned, the local oscillator would track
your tuning at the same offset (say, 5
MHz from the tuned frequency), so the
mixer's "‘difference’’ output for that
tuned frequency would always be the
same as the offset frequency, in this
case 5 MHz. Of course, other stations
on adjacent frequencies which made it
through the tuned circuit in the front
end would be mixed to new frequen-
cies adjacent to the offset frequency,
too. But al least you could be sure that
the signal you wanted was on the offset
frequency, no matter what the station’s
original frequency was.

This brilliant idea gave Armstrong
the solution to the Holy Grail of radio:
selectivity.

An “LF.FY"' Proposition

Ok, so we've got a band of frequen-
cies, and we know the one we want is
on our predetermined frequency of 5
MHz, no matter where it started. So

The Tech Answer Man

what? Well, now we can feed it to a
chain of amplifiers tuned for that fre-
quency, that's what! Such stages are
called Intermediate Frequency, or IF,
stages, and they are where we get
most of our selectivity.

The Immovable Object

The steeper the resonant peak of a
circuit, the more selectivity it has, be-
cause it passes what's in the peak and
rejects what's nol. That much seems
obvious. However, easily tunable
things like coils and caps just don't
have enough Q" (Quality factor, or
steepness of resonance) 0 separale
radio stations which are fairly close to
each other. Sure, you can cascade
several of them into a chain, but how do
you tune them all at the same time as
you change frequencies? And the real-
ly narrow, tight devices have the unfor-
tunate characteristic that you can’t
tune them; they must be designed fora
specific frequency. Examples of such
filtering devices are crystals, ceramics
and mechanical filters,

But wail a minute, we now have a
situation where we are only trying to
amplify one frequency, while losing all
the others. You guessed it, it's a mar-
riage made in RF heaven.

In Armstrong’'s early days, things
like crystal filters weren’t conceivable
for home receivers. Heck, | doubt they
even existed back then! But a series
of LC-tuned amplifiers, all set to the
mixer's difference frequency (called
the intermediate frequency), worked
very well, Not only was there lots and
lots of gain which couldn’t cause trou-
ble by feeding back into the front end
(because it was on a completely differ-
ent frequency band), but there was
much more Q, thus more selectivity,
than had ever been dreamed of before!
At last, stations could be separated
with no interference. The ballle was
won. Or was it?

Images

Well, sort of. As more and more fre-
quency bands began to be used, a new
problem arose, even with the amazing
superhet design. Remember how that
14 MHz signal mixed with the 9 MHz
local oscillator to get the 5 MHz IF?
Well, what's to prevent a signal at 4
MHz from mixing with the 9 MHz local
and creating another 5 MHz product?
Remember, addition and subtraction
both produce the same result! At the
output of the mixer, such a signal
would be indistinguishable from the
one you wanted. Unfortunately, it hap-
pens, and these false signals are
called “images.” “Ah,"” | hear you say,
“but the tuned circuit at the beginning
should prevent that!™’

Playing the Percentages
LC circuits function as a percentage
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of their total frequency. By that | mean
that a tuned circuit’s response may fall,
say, 6 dB from its peak of resonance in
perhaps 5 percent of the frequency it
resonates on. Thus, a 10 MHz LC with
such a 5 percent characteristic will fall
6 dB when signals 0.5 MHz away from
10 MHz are fed into it. By the same
token, a 500 kHz circuit's response will
fall the same amount within 25 kHz.
That means that the higher the design
frequency, the wider the response.

For AM or SSB stations to be re-
ceived without interference, they must
be much more than 6 dB down from
one another. Even at 30 dB down, an
interfering signal is a nuisance. So, itis
important to keep the images as far
away as possible from the signals we
want, and the way 1o do that is to make
the intermediate frequency as high as
possible.

response or good selectivity, but not
both. Is there a way out?

Once is Never Enough

Sure. Why not start with a high IF for
good image response and then convert
its output again to a low IF for good
selectivity? Let's say we are trying to
receive that station on 5 MHz. We mix it
with a 50 MHz local oscillator, resulting
in signals at 55 and 45 MHz, and with
essentially no images. We run them
through a few tuned circuits at 45 MHz,
then mix them with a 45.5 MHz oscilla-
tor. Now we've gol signals at 500 kHz
and 90.5 MHz, perhaps along with
some small ones at 100.5 MHz. The
unwanted signals are up in the strato-
sphere and completely disappear
when we feed the mess through our
nice, narrow 500 kHz IF stages. What's
left is only the one we want. At last,

““This brilliant idea gave Armstrong
the solution to the Holy Grail of radio:
selectivity.”’

Contradictions?

“"What?"' | hear you say. "'If the coils
get wider as the frequency goes up,
why would | want to go up?!"” Well, let's
look at an example. Let's say we wanl
to receive a station transmitting on 5
MHz. If we use a low IF, perhaps 500
kHz, then the local oscillator will be
running at either 4.5 MHz or 5.5 MHz,
resulting in the 500 kHz IF at the output
of the mixer. (Remember, either one
will work because all that matters is the
difference frequ