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The Next Generation in Digital Communications

73 Reviews the New AEA PK-900
and PC Pakratt for Windows




[com continues to dominate the industry with
exceptional product design and innovation. The
[C-24AT firmly established [com as the leader in
dual bantl technology. Now the IC-W2A gives you
the advantage of choosing the dual bander best

suited for your needs.

The new IC-W2A dual band handheld sets the
pace with its sleek design and superior characteristics.
. Designed for the user who demands the finest

- features available, the [C-W2A boasts simultaneous
dual band receive. Listen to one band while talking
on the other! Three tuning systems, high speed
scanning with priority watch and 60 memory
channels add to the luxurious 1CG-W2A.

Both the IG-W2A and 1C-24AT give you full
DUAL BAND operation on the two-meter and 440MHz amateur
el SR Do e bands with outstanding wideband receive capability.
' a8 (D (@ (4 5 Kach unit features up to five watts of power,
}k 2 _,Hi;_mm = programmable scanning, priority watch, a battery

saver, DTMF pad for memory channel autopatching,
24 hour clock with timing system, multi-function LCD
readouts...the list is infinite. See the 1C-W2A and
the [C-24AT today at your authorized Icom dealer.
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| - For full details an d specificalions on the
e _ IC-W2A and IC-24AT, call the Icom Brochure
A hotline at 1-206-450-6088.

CORPORATE HEADQUARTERS

ICOM America, Inc., 2380-116th

Ave. M.E. Bellevue, WA 98004

Customer Service Hotline

(206) 454-7613

CUSTOMER SERVICE CENTERS

18102 Skypark South, Suite 52-B,
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STARTEK inrernaTionaL ive.
FREQUENCY COUNTERS

Auto Trigger & Hold

now, for the first time, available on
inexpensive, portable counters with
our new ATH ™ Series. This feature is
the most significant improvement ever
made to the pocket sized counters!

It allows “Hands Free” operation to
automatically read & hold a signal as
quick as 80 ms or 8% of a second.

Our ATH ™ circuitry is super fast
because it does not require the time
for multiple readings, like digital
filtering techniques.

The ONE-SHOT ATH ™ feature is
standard on the ATH-30. Using
controls and indicators on top of the
unit, it will hold the first reading until
manually reset. (The ONE-SHOT
feature is a $40 option on the ATH-15.)

Say goodbye to
random counting &
false readings with

the ATH™ Series

ATH ™ Series features include:
@ Easy to use - simple controls
@ Uitra fast response time -

800% faster
® Extra bright LED digits
® 3-5 hour battery operation
@ Automatic clean dropout
® Maximized sensitivity, <1 mv typical
® 4 GHZ signal strength Bar Graph SRR G
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L 25 Frequency Counters SPECIAL
ALL 1350 1-1300 MHZ
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' THREE NEW MODELS STARTING AT $1295.00
1800 MHZ SPECTRUM ANALYZER

ALL NEW opt.s 10 DIGIT CENTER FREQUENCY DISPLAY AND FREQ. COUNTER

MADE IN THE
USA

$1295.00

MODEL SA600A
2 MHZ 70 600 MHZ

_- 1595.00
: MODEL SA1000A
1 2 MHZ TO 1000 MH:
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1895.00

MODEL SA1800A
2 MHZ TO 1800 MH.

ONE FULL YEAR
WARRANTY

LCD CENTER FREQUENC
OPTIONAL
SEE Opt.6 BELOW
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*TWO-WAY RADIO SERVICE
*TUNE CAVATIES, FILTERS, DUPLEXERS
*CATV, MATY, SATELLITE SERVICE

THE ULTIMATE LOW COST SPECTRUM ANALYZER:
Thats a bold statement but the ITC SA Series
Spectrum Analyzers are the best performance to price

*EMI RFl TESTING
*TV-RADIO BROADCAST MAINTANCE
*CHECK RF CABLES, RF AMPS & RF SYSTEMS

*CHECK SECURITY TRANS. AND RECIEVERS
*EVALUATE ALL RF BASED SYSTEMS
*MARINE, AIRCRACT, HAM RADIO SERVICE

Filter, You see at ITC we know our equipment will be used t
service and test all types of RF based sytems, not just
Cable and Satellite TV systems, like the other low co:

TOTAL FLEXABILITY:
‘We do not preset the Resolution B.W. and frequency
span width (dispersion), like all the other low cost

ratio Analyzers on the market today. You will have
to spend over $10,000.00 to find an Analyzer with
the same total flexability ease of operation and
electrical performance of the ITC mokel SAG00A,
SA1000A & the all New SAI800A Analyzers.

$1295.00
$1595.00
$1895.00

£2895.00
$3500.00
$2895.00

PROTECK | P-7802
AVCOM | PS565A

Note: * add Opt. 6 for center frequency digital

readout. Opt.6 is all so a 10 digit 1800MHZ stand alone F

Analyzers listed below. The ITC SA Series
Analyzers give you full control over the Res, Band
Width & Freg. Span width combinations. You can
control the Vertical position the Baseline clipper and
Sweep Speed, we also provide a fully adjustable Video

FREQUENCY
DISPLAY
RESOLUTION

FAEAEAE
CLIPPER

Counter with 1 MV sensitivity.

units listed below. By the way maybe we shouldn’t
call those other units low cost at $2900.00 TO
$3500.00. Maybe only the ITC SA Series Spectrum
Analyzers qualify for the low cost classification. Well
we will just let you decide for your self.

COMPARE & SAVE: ITC=TOTAL FLEXABILITY + PERFORMANCE & QUALITY

EI.IE‘EETE'D FREQUENCY
RANGE $C
DYNAMIC
RANG
80dB

2MHZ
2ZMHZ
2MHZ

Note: ** For +/- SKHZ Narrow Band Filler add Opl3 ... All

requency
information for other manufactires  have been taked form currenl manufactures adds and spec. sheels, ITC does not ke responsibility for any incorrect information that may appear on other manufuctures data shests.

Opt.1 50 MHZ MARKER GENERATOR CALL FOR INTRODUCTORY OFFER $200.00 VALUE LIST NET
XS Opt.3 +\- 5KHZ NARROW BAND FILTER EXTENDS LOW FREQ. RANGE TO 200kHZ ALL MODELS.  $450.00 $300.00
&) Opt.5 1000MHZ BUILT-IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT. 50.00 $250.00

ﬂp‘l‘ 6 CENTER FREQUENCY DISPLAY\1800MHZ FULL FUNCTION 10 DIGIT FREQUENCY COUNTER. 00.00 275.00

TO ORDER or FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800-232-35

ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OK.
PRICES FOB NEWPORT BEACH (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-808:
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The Ugly Americans

No, we don't have a complete lock
on being ugly, but we sure are way out
ahead ol whoever is in second place.
Our recent and successful effort to
chase His Majesty King Hussein JY1,
the most famous ham in the worid, off
our bands with catcalls and name-call-
ing is one of which all Americans can
be proud. We can also point with pride
to our continuing stupidity on 14.313.

One does not have to visit very
many countries to find out what kind of
reputation Americans have. The lack of
consideration we exhibit in chasing DX
is something they see in most Ameri-
can tourists, too. They claim we make
up in arrogance wnat we lack in educa-
tion and culture.

We tend to come across as unintelli-
gent, but it isn't that, I'm convinced it's
our educational system. Indeed, if
you've taken the time to find out about
IQ and 1Q tests you know that (a)
Asians have a several-point lead on
whites in 1Q, and that (b) American
blacks tend to have a 15-point lag. You
also know that (c) few journalists have
bothered to learn the well-documented
facts before writing on this emotionally-
charged subject.

Alas, there's far too little correlation
between having brains and using them.
A computer Is pretly useless when
some of the keys are out of action and
the programs have too little data with
which to work. Well, the same goes for
our brains. If we load them down with
garbage, it's the old computer cliché:
garbage in = garbage out.

So here we are with an educational
system dumping garbage into little
minds. We make up for that by virtually
cutting off all intelligent communication
with our kids, trusting them to learn
how lo interact with people via what
they're watching on TV. Perhaps we
deserve what we get.

No, | don't agree with King Hus-
sein's support of Saddam. But | under-
stand the fix he's in, with a large part of
his people being Palestinians and be-
ing sucked in by Saddam’s propaganda
. . . plus @ bunch of wishful thinking. |
doubt any of us would have done as
well as His Majesty under the circum-
stances. He's treading a tightrope over
a tinder box, to coin a combo-cliché.

Of course, I'm critical of HM's get-
ting into this fix. | think he could have
avoided il. He's in trouble for the same
reason we are . . . he's allowed a really
termble educational system to develop.
| know you're going to find this difficult
to believe, but Jordanian kids are even
stupider than American kids, and it's
got nothing lo do with their basic intelli-

Number 1 on your Feedback card

NE VER SAY DIE

Wayne Green W2NSD/1

gence. Our kids come out next to the
worst in surveys. Only the Jordanian
kids have managed to beat us out of
last place in international comparison
tests.

His Majesty has done a lot of good
things for Jordan. But he's been s0 in-
volved with Mideast politics that he’s let
some very important things slip through
the cracks. In addition to re-inventing
the Jordanian educational system, he
also needs to put some effort into elimi-
nating graft as a means of getting rich
and put more emphasis on rewarding
people who are working hard to im-
prove the business climate.

He had a wonderful opportunity to
provide leadership and help to the
Palestinians in Israel by providing
educational programs in Arabic on his
TV stations and beaming 'em into near-
by Israel. Duiing the Intefada the
Israelis closed the Palestinian schools.
This seemed like a really dumb ap-
proach. II's ignorance that's the main
enemy in that part of the world. About
the only benefit to ignorance anywhere
is the ability it provides to those with an
education to take advantage of the
ignorant.

Jordan has no natural resources of
value, only its people. Thus, the more
His Majesty invests in his people's edu-
cation, the richer his country will be,
and the better the legacy he will leave.,

Several years ago | tried to convince
HM of this, pointing out the potential
Jordan had to become the educational
center for the whole Arab world. Once
they started broadcasting educational
programs on TV they could also pack-
age them on videotape and easily re-
pay the production costs. What cours-
es? | had in mind everything from
preschool on through to Ph.D. gradu-
ale courses. | had in mind courses
helping people to leamn special skills.
Engineering, architecture, business,
ecology, nutrition, astronomy, medicine,
and so on. No, many of these won'l
eliminate the need for a live teacher,
but they would make it possible for live
leachers 1o reach a much wider range
of pupils.

This approach to teaching will even
work well with cooperative learning,
where students work in teams and
teachers are cheerleaders instead of
instructors. This is a relatively new ap-
proach to teaching which is winning
converts all around the world. | cover
this in my book (Declare War), so |
won't go into detail here on how it
works.

What Can We Do?
The first step is to throw some light
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on the jerks who are devoling their
lives to ruining our hobby. This means
we need 1o gel good at locating these
ham terrorists. The FCC has some
very sophisticated direction finding
equipment these days, so I'd love 1o
see some arlicles on how we can build
what it takes to find these jerks.

I've already explained in the past
how we can identify any individual
transmitter just by its characteristics.
Every rig has a slightly different finger-
print. All you do is record it and expand
the starting edge of a transmission and
you'll see that no two are precisely the
same. We need some articles on this
technology. As far as | know this stuff
isn't classified, so let's see some arti-
cles.

Once we find out who these jerks
are we can throw the spotlight on them
and walch them scurry for cover, like
the stinking roaches they are.

What better activity for a radio club
than helping to clean up our hobby?
We're supposed to be self-policing, so
let's get our act together and deliver on
our promise and stop calling the FCC
and whining every time we have prob-
lems,

We can clean out 14.313 In short or-
der if we really want to. And ditto any
other festering sores that boil up.

If You Hear HM . ..

Tell him Wayne will be glad to come
over and help get his educational sys-
tem out of the cellar. | haven't visited
Jordan in years, so it's about time
| wandered over that way. Jordan is
ideally located to help eventually solve
the Israeli-Arab mess, as well as to
stop the move to Muslim fundamental-
ism which is even a greater danger in
the long run. All of these problems can
be solved with education. But then, that
holds for all the res! of the world's prob-
lems, too. Including ours.

There's no other investment that
pays off nearly as well as one in educa-
tion.

Is It Time To Change?

A letter from Brent Putnam NSUBD
asking about combining the Novice and
Tech licenses got me to thinking . . .
always a bad sign. Now | know you are
perfectly happy with the Novice, two
kinds of Tech, the General, Advanced,
and Extra Classes of license. And |
know you really hate change. So what
I'm going to discuss you're probably
going lo hate. Worse, I'm going to ask
you lo actually . . . gasp . . . think! Yes,
I'm being sarcastic, thereby offending
the half of you who actually do enjoy
thinking, and al the same time offend-

ing the other hall who find the whole
concept of thinking alien.

| like to tackle problems by going
back to basics and forgetting whatever
Byzantine things have evolved so far.
In the case of our amateur licenses
let's first think about what the purpose
is of having licenses. Do we need 'em?

| remember when | posed this ques-
tion to the FCC about CB licenses. It
had never occurred to them not to li-
cense CBers, 50 they were spending
millions doing it. | asked them why.
They didn't have any good answers
other than they'd always licensed
transmitters. And maybe the fact that
there was a license would tend to
make CBers obey the rules. Har-de-
har. It took awhile for my reasoning to
break through the bureaucratic minds,
but eventually they gave up on issuing
CB licenses. The sky did not fall.
Sagged a little maybe.

Okay, what purpose does a ham li-
cense serve in 19937 Well, let’s start
with the exam . . . what purpose does il
serve? Perhaps we can start by asking
what do we really need 1o know 1o op-
erate? I'd go back one more step in the
obvious questioning and ask what is
the purpose of the Amateur Radio
“Service” in 1993, excepl that the an-
swer would just tend to embarrass us
and might, if the concept ever penetrat-
ed the government, lead to some un-
pleasant conseqguences.

Let's pretend that we're still able to
fulfill some of our original responsibili-
ties. Let’s pretend that we are still pay-
ing our way in exchange for billions of
dollars in precious frequencies. Il's
been a generation since we invented or
pioneered any new modes, SO we can
scratch that one. The military hasn't
called on us in time of war for 50 years,
S0 we can scratch that one. Interna-
tional friendships? Nope, scratch that
one too. We have few friends. We're
Ugly Americans on the air. Okay, we
are still around in emergencies, so
that's something. Of course our traffic
nets are hardly beyond smoke-signal
speeds when it comes to throughput in
this day of 9600 baud.

The technical part of our exam is
geared to the days when we built and
serviced our own equipment, These
days we haven't a clue as to what is in-
side, much less have the test equip-
ment and experience to try and fix it.
What real purpose does the technical
exam play these days?

Old-timers will remember back to
1963 when the ARRL proposed what
was amusingly called Incentive Licens-
ing. This was a proposal that everyone
have to retake a technical exam before
they could continue to operate on
phone on any bands between 160m
and 10m. This scared the living hell out
of everyone. Take the exam again? No
way! Tens of thousands of hams put
their ham gear up for sale for anything
they couid get for it. This killed the mar-
ket for new equipment so totally that
ham industry sales dropped by 85% in
1964. This, in turn, forced B85% of the
ham dealers out of business, as well as
virtually all of the manufacturers. Within
a couple years we'd lost over 700 ham
stores, plus Hallicraflers, Hammariund,
National Radio, Millen, EF Johnson,
Barker & Williamson, Central Electron-
ics, Gonset, Sideband Engineers, Multi-
Elmac, Harvey-Wells, Lakeshore Indus-
fries, Thordarsoon, Stancor, Eldico, and
so on. Collins hung in there, but stopped
all further product development, and

Continued on page 84



3 GREAT REASONS
10 BUY THE

AZDEN PCS§-7000H

_ 1. ULTRA WIDE BAND RECEPTION
e
e 2. TRUE FM MODULATION
. 3. 50 WATTS OF POWER

¢ Now, for the first time, you can buy an
| -+ Azden transceiver directly from the factory!
This means that you will receive the

————e—————  PCS-T000H
B ONE. = iow Y W '@;ﬂ level of knowledge and expertise that
o) e TN g s ;*Er e — _ you want when buying a radio. It also
vou [l ;_-{‘-_‘_;'?%_'-'?"'f?"'i:""_""_ W g F h means that you’ll have competent
ROGIWRI e ; AL
. % L e T,..‘Tz?:_:e = \\k = technicians, ready to handle your
| L e B s W ' service needs — quickly and

efﬁcientlyl

J Transmit
® 144-148 MHz plus CAP and MARS (when modfied)
* 50 Watts/10 Watts-adjustable
» ® All 57 subaudible tones
“or * True FM modulation (great tor packet)
Receive
 118-135.995 MHz AM, 136-174.995 MHz FM
* Amateur, CAP, MARS, Weather, Marine, Public Service
Sid Wolin, K2LJH, Manager of * Sensitivity less than 0.19 uV for 12dB SINAD

Azden Communications Dhvision

* Patented discriminator center frequency tuning

* 2 Watts audio output

Other Features

. Frequ:ﬂrnc}' reverse

® 20 Memory channels in two banks

* One temporary memory channel

* Programmable frequency steps (5, 10, 15, 20KHz)
* Priority channel monitoring

* Lighted DTMF microphone

e Size: 2"Hx 5-12"W x 7-12"D

* Mobile mounting bracket and power cord included

NEW 2 YEAR LIMITED WARRANTY

AZDEN Fo Tt Aot SI6S2T80T 000

Fax Number: 516-328-7506 IR
COMMUNICATIONS DIVISION X [@ -

147 New Hyde Pk. Rd.,Franklin Sq., NY 11010 Circle 272 on reader service card.




LETTERS

Number 2 on your Feedback card

Ted Brattstrom NHEYK, Honolulu
HI Wayne, in your etemnal challenge to
get hams off their rear ends and doing
something new, | figured that I'd let you
know what I've been up to in the two
years since | received my license:

“Contacted” 106 DXCC countries on
10 meters (60 confirmed).

Had great conversations with a
number of people, some of which |
have even spoken 1o more than once!

Spent a lot of time playing with 10
meter SSB.

Had chats with USMIR, U6MIR, and
KB5SIW, using an HT and either a 5/8
whip on the car or a three-element
hand-held beam. (Hawaii and Midway
are great for this—there are few hams
and not many of them are into satel-
lites.)

Used the USMIR-1 BBS to send
messages 10 people and vice versa.

Set up and run TCP/IP on packel.

Demonstrated amateur radio to two
educational technology conferences.

Helped six of my students get their
ham licenses (mixed success here—l
left that school and few of them have
used their privileges).

Operated as NH6YK/ZL on 2m and
70cm in New Zealand. They have a
brilliant rule there that states: If you are
a legal amateur and authorized at
home on VHF and have your license
with you, you may operale 2 meters
and above for up to four weeks without
filling out a form! Merely use your call
and append portable ZL. Wouldn't it be
great if we had that rule?

Operated NHEYK/KH4 when | spent
seven weeks on Midway atoll last sum-
mer. Although | operated only 10 me-
ters and 6 meters (a couple of CW con-
tacts each on 15, 40, 80), | made over
800 contaclts. Excepl on 6 meters, a
contact usually lasted long enough to
tell people a litlle about the island and
what | was doing there. | was a volun-
teer for the Fish and Wildlife Service,
playing with gooney birds.

Learned (and am learning) about 6
meters. From Hawaii it is ALL DX, and
fascinating. | had a borrowed 6 meler
radio and antenna on Midway and con-
tacted five “countries.” That was fasci-
naling. On Midway | used 100 walls;
here at home | use only 2 watls, either
into a dipole (at home) or a borrowed
four-element quad (at school). Amaz-
ingly, I've worked VK4, VK7, FK8, T30,
V73, JR6, VRE and KHE with thal pow-
er. One time | used my 10m half-square
anlenna as the 6m antenna. It worked!
One nice thing about 6 is that people
are very willing to help the neophyte.

Went on a Kalawao County DXpedi-
tion. A small troupe of us flew over and
set up for the weekend. Since there are
no active hams in the county, a for-
mer/currenl Hansen's disease colony,
this was a relatively sought-after con-
tact by some. | got to make my first AD-

From The Hamshack

13 contacts there. That was a lot of fun,
and brought back the days | was sta-
tion manager/operator for PEACESAT
in American Samoa and using ATS-3.

I'm just starting to play with AO-21.
I've now managed to pick up the digital
recording, and I'm going to have to plug
the TNC back into the computer and
see if | can decode the packet! I'll try
again tonight to make a voice contact
on it with the 70cm up/2m down.

What's on the frontier for me: up-
grade—get the code out of the way and
gain access to those other frequencies;
get more of my students licensed and
operating; work on some radio astrono-
my; find some money Or scrounge an
ATV system; likewise, satellites.

I'll be operating in V31 and TI this
summer, probably just 6m and 2m FM,
unless | can convince the YL (also li-
censed) that a small 10m rig is reason-
able amongst the cameras and scuba
gear, and hopefully the E6B and charls
so | can do a littie fying also.

So, | try to keep up on the radio side
of things. Oh, my real work is as a
chemistry teacher at Pearl City High
School.

Wayne, keep it up. If nothing more,
you get people stimed up enough to do
something. Radio Fun and 73 are
great.

J. A. Fontana VE3MJF, Ottawa,
Canada I'm a recently licensed ham
(18 months) and have been alternately
buying 73 and the “other” magazine off
the rack, trying to make up my mind.
This month | decided on and sub-
scribed to 73. | think, overall, that it has
more that the “little guy" can relate to
and it is not as esoteric as the other
one.

| enjoy your editorials. I'd like to see
a monthly “For the Sake of Argument”
column in which you invite your readers
lo comment on something about the
sport that troubles them, or needs fixin’,
or whatever. Something stimulating.

Guy DeMarco N2LWL, San Diego
CA | voraciously read your magazine
from cover to cover. You seem to be
able to print some of the most buildable
(and usabie) projects. Your depariment
columns are top-notch.

But . . . (I'm sure you saw this com-
ing!) | do have a gripe. | am an Avionics
Technician in the Navy. I'm a bit put
off by Wayne's moaning that us en-
listed-type electronics specialists are
“not what we used to be.” | am finish-
ing up my engineering degree in elec-
tronics and am an avid ham and teach-
er of electronics. While there are bad
technicians who cannot read a
schematic, please don't classily those
of us who are proud of our accomplish-
ments with the complacent service

6 73 Amateur Radio Today * August, 1993

members. There's always one bad
presidential candidate. One does not
prejudice all.

Yes, I'm a club officer, an Elmer, a
teacher and a happy and challenged
ham. Yes, I'm a college student and a
defender of our constitution. Therefore,
please do not toss out anecdotes about
how awful the Navy technicians are. I'm
sure didn't mean to stereotype us, but
I'd be reassured if you could keep this
in mind.

Tom Bowes KB8NDS, Richmond
MI Wayne, | wanted to write to tell you
how much | have been enjoying 73
Magazine and the ham radio hobby |
discovered about a year and a half ago.
| ook forward to picking up a copy of
73 each month and, of course, the first
thing | turn to is your column. | find that
| agree with you most of the time (pretty
scary), and it is partly because of your
input that | have continued to expand
my knowledge by getting into comput-
ers and packet radio. The only thing |
can't figure out is why your remarks
seem to cause such a violent, knee-jerk
reaction in some people. It is as if they
were indignant that anyone should
awaken them from the stupor of snooz-
ing in front of the TV.

| caught your presentation at Dayton
and found it thoroughly enlightening
and thought-provoking. | agree with you
wholeheartedly about our alleged
emergency service role and its overall
lack of efficiency. | participated in my
first RACES exercise last fall and was
immediately convinced that there had
to be a better way. One month later |
bought a TNC, a $10 dumb terminal
and a secondhand 2 meter rig and
voila, | became a packeteer. Now all |
have to do Is convince our local
RACES group to really get serious
about developing an effective packet
network. You have mentioned the
ridiculous nature of the CW traffic-han-
dling nets. I'll add to that by mentioning
the ridiculous nature of the phone-traf-
fic-handling nets. All this "Would you
please repeat, | didn't get the right
count” and “Sorry, | couldn’t copy you
because somebody doubled” stuff has
got to go. It's no wonder most amateurs
aren't involved in emergency communi-
cations. The speed of most NTS and
emergency phone nets reminds me of
when | was a kid playing my 78 rpm
records on the 33 speed. Things just go
5000000 . . . sloooow. | couldnt take
enough No-Doz to deal with the pace of
most nets.

While at Dayton | spent some time
lobbying the major radio manufacturers
with my idea of how they could improve
their products and help out the amateur
radio operator's emergency service
role. What | am proposing is that they
incorporate into the design of every ra-
dio a separate packet port on the rear
of the radio. This port would be config-
ured with the same pin configuration for
every radio manufacturer, and eventu-
ally for every TNC. The radio would al-
so be programmable to allow disabling
of the microphone and speaker audio
during digital operation. It would aiso
allow the packet port to be disabled

when on a phone frequency preset.
This feature would help to eliminate the
problem of those who forget to turn off
their TNC when changing frequency
and consequently end up transmitting
packet tones on a phone frequency and
consequently end up transmitting pack-
et tones on a phone frequency. It would
also allow one to work packet without
having to find a way to eliminate the
annoying “brap-brap” of the rig's speak-
er.

My reason for proposing a standard-
ized port configuration is that | have
heard of too many instances where an
emergency packet station has been
rendered inoperative because the radio
failed. While there were other radios
available for use, none could be used
because of the lack of a proper inter-
face cable. By having all rigs config-
ured the same way we could increase
our flexibility in an emergency situation.
My proposed data port configuration
wouid be the venerable 9- (or 15-) pin
female D-sub connection. Think of it—
the cables would be inexpensive (about
three bucks), widely available, and by
the virtue of the thumbscrews on the
cable hood they couldn't pull out of the
back of the rig as my DIN connector is
so fond of doing. Now, | realize that all
this practicality would likely cost our
beloved radio manufacturers some rev-
enue due to the lost sales of adapters
and specialty connectors, but | am con-
vinced that they could probably come
up with some other scheme to get our
hard-earned dollars.

In addition, all of these radios would
be set up for 9600 baud operation right
out of the box, without the additional
hassle of modifications. | would also
like dual-band rigs to come with the
ability to run packet via the data port on
one band, while being able to simulta-
neously accommodate phone operation
on the other band via the microphone
jack and internal speaker. Or . . . the
dual-band rig would be able to run
packet on both bands at the same time
and would be interactive with the TNC,
via one of the data connector’s pins, to
allow remote operation of a digital
crossband mode while using only one
TNC. There would also be a +13.8 volt
terminal built into the connector in order
to eliminate the need for a separate
power supply for the TNC. Although it
may sound like | have my head in the
clouds with this radio design wish list,
there is really no reason why all of
these features could not be incorporat-
ed into a rig with the technology that is
now available.

The reason that | am writing to you,
Wayne, is to enlist your support for
these design goals for our radio gear. It
is my hope that by incorporating these
improvements into our radios, more op-
erators will be encouraged to get into
digital modes. Hopefully, with some
publicity, and amateur operator sup-
port, we will soon see a new generation
of rigs which are truly plug-and-play
with respect to the up-and-coming digi-
tal modes.

Great idea! . . . Wayne (73]



Low Cost GaAsFET
PREAMPS

LNG-(") ”/ZfTi )

onLY $59

wired &tested

|I ¥
FEATURES: SRR
s Very low noise: 0.7dB vhf, 0.8dB uhf
« High gain: 13-20dB, depends on freq
= Wide dynamic range - resist overload
= Stable: low-feedback dual-gate FET
*Specily tuning range: 26-30, 46-56, 137-152,
162-172, 210-230, 400-470, 800-960 MHz,

=2 155)
e

. LINW-(*)
\&/ MINIATURE
= PREAMP

<

ONLY $

» GaAs FET Preamp similar to LNG, ex-
cept designed for low cost & small size.
Only 5/8'W x 1-5/8°"L x 3/4"H. Easily
mounts in many radios.

*Specify turing range: 25-35, 3555 5590,
90-120, 120-150, 150-200, 200-270, 400-500 MHz.

9 844 virodstested

LNS-(*)
IN-LINE i
PREAMP =

ONLY $89 i, 87719 wiredstested

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

*Tuning range: 120-175, 200-240, or 400-500.

HELICAL RESONATOR
PREAMPS

» GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &

cross-band interference in critical
applications. MODEL HRG-( * ),
$80 vhf, $110 uhf. *Specify tuning range:

142-150, 150-162, 162-174, 213-233, 420-470.

RECEIVING
CONVERTERS

e AR
LT v comany

&

)
&

ol

Low noise converters to receive vhf and

uhf bands on a 10M receiver.

« Kit less case $49, kit w/case & BNC
jacks £74, w&t in case $99.

e Input ranges avail: 50-52, 136-138,
144-146, 145-147, 146-148, 220-222,
222-224 MHz, 432-434, 435-437,
435.5-437.5, and 439.25 {to chan 3).

TRANSMITTING
CONVERTERS

! E_-f.._l
XV2 tor vhf and XV4 for uhf. Models to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222 432 435, and atv. 1W output.

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

— il

ACCESSORIES

DVRE-1 DIGITAL VOICE
% RECORDER Module
Primarily a woice ID'er

for repeaters. May also
be used as a contest CQ caller or as a
"radio notepad" to record up to 20
seconds of received transmissions for
instant recall. As a repeater IDer, it will
record your voice, using either the built-
In microphone or an external mic. It can
be used with almost any repeater COR
module. As a contest caller, you can
record a message or even several mes-
sages and play them through your
transmitter at the press of a switch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of anything
you might want to recall later. Play it
back as many times as you like through
a small external speaker. (Call for more
information.) .............kit $89 w&t $139

TD-3 SUBAUDIBLE TONE DECODER/
ENCODER. Adjustable for any tone.
Designed especially for repeaters,
with remote control activate/deactivate
provisions ... kit $29, wired & fested $69

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

CWID, Diode programmed any time in
the field, adjustable tone, speed, and
timer, to go with COR-3 .............. kit $59

COR-4. Complete COR and CWID all
on one board for easy construction.
CMOS logic for low power consumption,
Many new features. EPROM program-
med; specify call ... . kit $99, w&t $159

TD-2

D-2 TOUCH-TONE DECODER/CON-
TROLLER. Full 16 digits, with toll-call
restrictor, programmable. Can turn 5
functions on/off. Great for selective call-
ing, toa! ... kit $89, wired & tested $149

TD-4 SELECTIVE CALL-
ING Module. Economy
touch-tone decoder with 1
latching output. Primarily designed to
mute speaker until someone calls you
by sending 4-digit it signal but may also
be used to turn on autopatch or other
device .......o.ccoovvveen. kit 349, Wit 388

AP-3 AUTOPATCH. Use with above for
repeater autopatch. Reverse patch and
phone line remote control are sid.
Civieeneeen o kit $89. wired & tested $149

AP-2 SIMPLEX AUTOPATCH Timing
Board  Use with above for simplex
operation using a transceiver ... kit $39
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MO-202 FSK DATA MODULATOR.
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radic link computers,
telemetry gear, etc. ... kit 549, w&t §79

DE-202 FSK DEMODULATOR. For
receive end of link. ...... kit $49. w&t $78

9600 BAUD DIGITAL RF LINKS. Low-
cost packet networking system, consist-
ing of MO-96 Modem and special
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or 50W.

Buy at low, factory-direct net prices and save!
For complete info, call or write for free catalog.

Send §2 for overseas air mail.

e Order.by mail, fax, or phone (s-12 am, 1-5 PM eastern time.)

* Min. $5 S&H Chﬂng for first pound plus add’'l weight & insurance.
* Use VISA, Mastercard, check, or UPS C.0O.D.

Real-Speech Voice ID Option Available With
DVR-1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER

A microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alone!

We don't skimp on rf modules, either! Check the features on R144
Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squelch.

Kit $1095; w&t only $1295!

Voice ID Option $189

& HEF’i’ﬂﬂ R
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Other models available:
REP-200V Economy Repeater. As above, except uses
COR-4 Controller without DTMF contral 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, wa&t $995.

= Available for the 50-54, 143-174, 213-
233, 420-475, 802-928 MHz bands.

*FCC lype accepted for commercial
service (hi-band and uhf).

» Rugged exciter and PA, designed for
continuous duty.

= Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W 802-928MHz.

= Available add-on PA's up to 100W.

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

=Open or closed access autopatch,
toll-call restrict, auto-disconnect.

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

» Pulse (rotary) dial option available.

«DTMF CONTROL: over 45 functions
can be controlled by dtmf command.

4-digit control code for each function.

XMTRS & RCVRS FOR REPEATERS, AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2W continuous =
£ A
r'((’._ _.".I % .". e , &
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= Owner can inhibit autopatch or re-
peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rcvr, and
other options.

«Cw speed and tone, beep delay, tail
timer, and courtesy beep type can be
changed at any time by owner pass-
word protected dtmf commands.

» Auxiliary receiver input for control or
cross linking repeaters.

« Many built-in diagnostic and testing
functions using microprocessor.

« Color coded LED's indicate status of
all major functions.

«Welded rf-tight partitions for exciter,
pa, receiver, and controller,

= 3% inch aluminum rack panel, finished

in eggshell white and black.

duty. TCXO & xtal oven options.

FCC type accepted for com'!

high band & uhf.

« TAS1: 50-54, 143-174, 213-233
MHz . kit $109, w&t 5189

« TA451: 420-475 MHz
.. kit $109, wit $189.

« TA901: S02-928 MHz,
(0.5W out); w&t $218.

« VHF & UHF AMPLIFIERS.

« For fm, ssb, atv. Output levels from
10W to 100W. Several models starting at $358.

FM RECEIVERS: FSmr i v

« R144/R220 FM RECEIVERS for 143-174 e L g
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: =100dE at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drift. ...kit $149, wa&t $219.

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

« R901 FM RCVR, for 902-928MHz. |
Triple-conversion, GaAs FET front end. 3 =)
.. 5169, wit 5249,

« R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,
wio helical res or afe. ... Kits $129, w&t 5219,

« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, wat $219.

OUR 30TH YEAR!

amlronics, inc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — Fax 716-392-9420
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Number 3 on your Feedback card

Uh-Oh, Canada!

Earlier this year, a major snafu in our distri-
bution system caused all Canadian subscrip-
tion copies of 73 Amateur Radio Today to be
held up in a warehouse somewhere (presum-
ably) close to the Arctic Circle. By the time we
got a sled team together to retrieve the maga-
zines, Canadian subscribers had missed a
couple of issues. By now, all Canadian sub-
scribers should have received all of the miss-
ing issues.

As a way of making amends to our ham ra-
dio brethren (and sisteren) north of the border,
all Canadian subscribers active on March 1,
1993, will have two free issues added to the
term of their subscription. We know that this in
no way makes up for the trauma of not receiv-
ing your regular dose of 73 Amateur Radio To-
day, but we hope you'll forgive us anyway.

New Repeater Packet
Rules Proposed

The FCC has taken a long-awaited step to-
wards establishing new policy for ham stations
involved in automatic message forwarding.
The commission has adopted its Notice of
Proposed Rulemaking—a measure which
foreshadows new regulations which will hold
repeater control operators harmless for any
prohibited communications instantly retrans-
mitted through the repeater.

Under the new rules, only the originators of
instantly-retransmitted communications are to
be held accountable for content violations
flowing through a repeater. But when it comes
to packet, the FCC wants to hold both the
originating and first forwarding station li-
censees responsible for prohibited communi-
cations. The idea is that a packet message
could be reviewed, but repeater traffic is in-
stantaneous.

Under the rules currently in effect, each am-
ateur station is fully responsible for assuring
that the contents of every transmission from
his or her station complies with the rules. Gen-
erally speaking, this was never a problem for
hams until the advent of high-volume, high-
speed digital message forwarding systems.
TNX W5Y!I Report, Vol. 15, April 15 1993.

Details Released on
219-220 MHz Access

The FCC has fleshed out its Notice of Pro-
posed Rulemaking to “ . . . provide a sec-
ondary allocation for the Amateur Service in
the 219 to 220 MHz band to be used for ama-
teur auxiliary station (point-to-point) packet
backbone and other amateur point-to-point
fixed communications.” In response to a peti-
tion filed by the ARRL, the commission is
proposing to allocate, on a secondary basis,
the 219-220 MHz band for inner city wideband
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packet radio networks and other point-to-point
fixed operations.

According to the commission, this will (a) re-
live the congestion in the 222-225 MHz band,
(b) encourage the development and implemen-
tation of a packet network that can be used for
emergency and national defense communica-
tions, (c) facilitate connection of local packet
nodes to form such a regional or nationwide
network, and (d) provide spectrum for explo-
ration of new technology. TNX W5YI Repori,
Vol. 15, April 15 1993.

ITU up to 176

Three new countries from the former
U.S.S.R. have joined the International
Telecommunication Union as members so far
this year. They are Georgia, Slovakia, and
Kazakhstan. The ITU now has 176 member
nations. TNX W5YI Report, Vol. 15, June 1
1993.

Special Club Callsigns
Approved

The FCC has amended its Amateur Service
rules to provide for volunteer organizations to
administer a system designed to provide spe-
cial callsigns to club and military recreation sta-
tions. This action was authorized by the
Telecommunications Authorization Act of 1992,
Organizations selected for the new system will
be known as “Club and Military Recreation Sta-
tion Call Sign Administrators.”

To qualify, the club must exist for the pur-
pose of furthering the Amateur Service, must
be comprised of at least one percent of all
hams licensed by the FCC, and must be capa-
ble of serving as administrator in all places
where the Amateur Service is regulated by the
FCC.

Each administrator will be assigned a block
of two-by-three-letter callsigns. Dates for ac-
cepting administrator applications have not yet
been announced. TNX Westlink Report, No.
650, May 27, 1993.

Consolidating VE Programs

Novices will soon be folded into the same li-
censing examination process as everyone
else, under an FCC measure adopted on May
3rd. Currently (at press time), there are two dif-
ferent examination programs in the Amateur
Service. For years, Novices have been infor-
mally tested by two volunteers. The Technician
through Amateur Extra Class candidates have
been tested under the VEC system—using
teams of three accredited Volunteer Examin-
ers. The three are managed by a Volunteer
Examiner Coordinator who acts as a liaison
between the VEs and the FCC.

Apparently, the Commission likes the way
that the VEC program is going, because the

rate of errors has plummeted and the system
is saving taxpayers an estimated $1 million
each year. The Novice testing system has an
estimated error rate of nearly 10 percent and
data collection has also been a weak point.
The commission also hopes to minimize fraud
by consolidating the VE programs.

The new FCC rules take effect July 1, 1993,
placing responsibility for the preparation and
administration of the Novice Class operator li-
cense examinations under the VEC system.
The commission also has decided to allow for
recovery of out-of-pocket costs for coordinat-
ing and administering such examinations. TNX
W5YI Report, Vol. 15, June 1 1993.

Senator Extols Amateur

Service

A Joint Resolution (S.J.90) has been intro-
duced in the United States Senate recognizing
the achievements of radio amateurs. Senator
Charles Robb of Virginia drafted the bill, which
calls for a national policy supporting amateur
radio.

The resolution urges adoption of rules and
regulations that encourage the use of new
technologies within the Amateur Service. It al-
so requests that any regulations which are
necessary at any level of government be craft-
ed in ways that encourage ham radio as a
public benefit. TNX Westlink Report, No. 650,
May 27, 1993.

French Launch Orbiter

A new satellite has joined the amateur radio
community. Sponsored by the French Radio
Amateur Club de I'Espace (RACE), the AR-
SNE (UO-22) satellite was sent into orbit from
an Ariane-4 rocket right on schedule on May
12 at 00:56 UTC. It was launched from the Eu-
ropean Space Agency's spaceport in Kourou,
French Guiana, on the northern coast of South
America.

After all the minor bugs are worked out of
the satellite, the ARSENE will be open to pack-
et traffic from all radio amateurs worldwide.
The orbiting digipeater is equipped with an up-
link frequency of 435.100; downlink 2446.5
MHz. TNX W5YI Report, Vol. 15, June 1, 1993.

TNX...

. . . to all our contributors! You can reach
us by phone at (603) 924—0058, or by mail at
73 Magazine, Route 202 North, Peterborough
NH 03458. Or get in touch with us on Com-
puServe ppn 70310,775; MCl Mail
“WGEPUB"; or the 73 BBS at (603) 924—
9343 (300—2400 bps), 8 data bits, no parity,
one stop bit. News items that don't make it in-
to 73 are often put in our other monthly publi-
cation, Radio Fun. You can also send news
items by FAX at (603) 924—9327.
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ow, there's a new standard of exceiienne in muln mﬂ{}e digi tal Euntrm#ers the new PK-900 from AEA

It incorporates all of the features which made the PK-232 the most popular multi-mode controller in the

industry. But that's just the start. AEAS new PK-900 also features dual port HF or VHF on either port: low C{ISI
9600 baud plug-in option: memory ARQ and VHF DCD state machine circuit; powerful friple processor s,ysmrﬂi
7ero crossing detector for the sharpest Gray Scale FAX you've ever seen; and many other new software
selectable features.
Inside and out. the new PK-000 ™ Processors used: Zifog 64180, Motorola 68HC05C4. Motorola E:EJ-ICEEJEJH
from AEA is what other B Dala rales: 45 to 1200 haud standard, up 1o 19.2K baud with exiemal modems .

multi-mode CUHII'D”EFS willnow ™® DIM&I’iSIﬂﬂS‘ 11.75 {29 8dcm) x 11.75° (29, B4£m; x 35" (8.8%m) nght 48 Ib& (Ziﬂkgj
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Connect with us for whafs new in multi-mode controllers.
Call our literature request line at 1-800-432-8873.

Advanced Electronic Applications, Inc.

PO Box C2160, 2006 - 196ih St. SW, Lynnwood, WA 98036

b e

.....

.....

-
=g
Y —
orw = e
= J-l- -
RO
=a N
'_\1
..I
"

']
i
F
*
L
A
e
e
oy :
o
Lo ;
5l L i h!
gt A
I N
.-l' ..
a._:.!..:,;l
Iy WL e
e
Pl ad
gy
",
---- gl
T
LA
S Rt ) B,
) M
e 1
it
B e
(s o g
Ol
1-'.1. L':
=g
L

LA E

''''''

i ¥
i 1
e 2 e S
R
i =
N
- -
5 e
|- r'-|I-|--|I N
P e P
=i 4
II '] "
"I |
!



Number 4 on your Feedback card

A Decade of Packet

An anthology of 73 packet radio articles from 1983 to 1993.

t may seem hard to believe, but the
ew technology we call packet ra-
dio has been gaining popularity with
hams for some 10 years now! Regu-
lar readers of 73 know this magazine
has given the subject intensive cov-
erage. Not only will you find Jeff
Sloman NIEWO’s monthly column,
“Packet & Computers,” but you’ll
also find a compendium of construc-

by Charles Warrington WA1RZW

tion articles, product reviews, and a
few surprises—ranging from back-
pack units to space shuttle communi-
cators.

If you’ve waited 10 years to get in-
to packet, perhaps this little treatise
is just the boot your system needs.
Here you will find a handy-dandy in-
dex of 73 packet articles, and a brief
abstract of each. We have also in-

cluded separate listings of packet
columns and packet product reviews.
Now you can dig out whatever infor-
mation you need for a painless pack-
et primer. If, on the other hand,
packet is already part of your ham
radio repertoire, we hope you will
find this to be a valuable resource
which will help to enhance your
knowledge and future enjoyment.

Chronological Listing
of 73 Packet Articles

“Join the Packet-Radio Revolution. Get er-
ror-free, high-speed communications. Packet ra-
dio’s chief architect, WA7GXD, explains what it
1s and how it works.” (by Lyle Johnson, Sepl.
1983, p.19.) “This article is written to give the
reader a practical look at packet radio, including
a practical description of the equipment needed
to use this new communications mode. . . .
While the reading should prove interesting, the
application of packet radio in your hamshack is

the primary goal.”

“Join the Packet Radio Revolution, Part 2.
Warm up your soldering irons. This part offers
the nuts and bolts of building your own TNC.”
(by Lyle Johnson WA7GX, Oct. 1983, p.20.)
The author describes the Tucson Amateur Pack-
et Radio (TAPR) Terminal Node Controller
(TNC), and gives enough detail for the home-
brew artist to build one.

*“Join the Packet Radio Revolution, Part 3.
Don’t mess up. Packet protocols and procedures
are all-important, says WATGXD, and he's been
right so far.” (by Lyle Johnson, Jan. 1984, p.36.)
In the final installment of his three-part series,
WATGXD illustrates the formal rules governing
packet information transfer and tips for practical
application.

“GLB Update” (QRX, March 1985, p.7.)
“"Packeteers using GLB TNCs, in particular
those using them as digipeaters, should contact
GLB for an update of their software.” This short
item includes where to send PROMs for update.

“Packet Places” (QRX, May 1985, p.8.) This
short 1tem presents a list of frequencies where
you can find packet activity at various locations
around the country.

“TAPR Two-Tone” (QRX, Sept. 1985, p.7.)
This short item offers a commercially-made cab-
inet for the TAPR TNC-1 from Heathkit.

“Packet Panic!” (QRX, Nov. 1985, p.8.)
This short article outlines packet radio’s rapid
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growth and some recent software developments.

“Packet Reprieve” (QRX, May 1986, p.7.)
Short news item explains that, for the present
time, third-party traffic sent via packet radio is
legal—per the FCC.

“TNC Fix” (QRX, May 1986, p.7.) Item con-
tains a modification which can be performed on
a TAPR TNC-2 or an AEA PK-80 to prevent in-
terference.

“A Packet Primer. First you've got to know
the lingo.” (by Gwyn Reedy WIBL, Aug. 1986,
p.28.) In this comprehensive article, the author
discusses why packet is becoming so popular.
He compares packet’s advantages and disadvan-
tages with those of its technological ancestors.

“How to Make Friends at 1200 Baud.
W2JU’s guide to AX.25 etiquette.” (by Norm
Sternberg, Aug. 1986, p.34.) “This article offers
a few collected thoughts and suggestions about:
bandwidth of transmitted signals, transmitter
keying characteristics and time constants, TNC
parameter values (especially timing), beacons,
and channel courtesy and good manners.”

“Precision Packet Tuning. Build the ulti-
mate digital tuning indicator for packet or RT-
TY.” (by John W. Langer WB20SZ, Aug. 1986,
p-40.) Includes the schematic, circuit board de-
sign, parts list, etc. for constructing this project.

“So You Want To Be A Sysop? It's not as
casy as it looks.” (by Jon Pearce W2MNF, Aug.
1986, p.50.) “This article describes some of the
trials, tribulations, frustrations, and rewards of
becoming a packet BBS sysop.” The article is
also useful reading for the user, and includes in-
structions for smooth system operation.

“Birds N’ Bauds. Satellites are going digital
in a big way—Five international experts com-
bine to define our place in space.” (by Harold
Price NK6K, Tak Okamoto JA2PKI, Hanspeter
Kuhlen D1YQ, Peter Guelzow B20S, Donald
Moe DI@HC/KE6MN, Aug. 1986, p.58.) This
article discusses the frontiers of ham satellite
technology and provides hints on how to take
advantage of these advancements.

“Connect Alarm! Let your TNC call you
when it has something to say.” (by Louis 1. Hut-
ton K7YZZ, Aug. 1986, p.66.) A quickie con-
struction project which, when attached to your
TNC, sounds an alarm whenever there is a con-
nect to your packet system.

“Survival Training For Mountaintop Digi-
peaters. A ROM with a view.” (by George
Flammer WB6RAL, Aug. 1986, p.68.) “This ar-
ticle describes a network of mountaintop digital
repeaters covering the state of California.” It in-
cludes network goals, trials and tribulations, and
a look at the future.

“Beyond Level Two. High-level networking
comes to packet radio.” (by Phil Karn KA9Q,
Aug. 1986, p.74.) “This article is for the user
who is ready to take the advanced packet
course. It discusses 1ssues at the center of the
next round of technical development.”

“And Il That Wasn’t Enough . . . NK6K
takes questions from the audience.” (by Harold
Price, Aug. 1986, p.80.) Five pages of packet
questions and answers.

“On The Shelf” (by Harold Price NK6K,
Aug. 1986, p.86.) An amateur packet bibliogra-
phy. A good source for further reading.

“Packet Lunacy™ (QRX, Oct. 1986, p.7.) In
this short news item, W3IWI has successfully
bounced packets off the moon.

“G/ACK” (QRX, Feb. 1987, p.7.) Short
news item features a breakthrough for packet ra-
dio in Great Britain.

“Packet RATS. WA3DNM'’s Resume-After-
Transmit Scanner lets your IC-27A do double
duty.” (by David C. Wolovitz, May 1987, p.30.)
This construction article allows you to upgrade
your IC-27A by connecting this home-brew Re-
sume-After-Transmit Scanner (o your digipeater.

“The Digital Novice. K9EI covers the basics
and terminology of ham's digital world—from
Samuel Morse’s basement to packet proficien-
cy.  (by Jim Grubbs, June 1987, p.28.) The au-
thor presents options for the beginner who has
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MFJ1-492 B*IFJ’S new ann Driven

Memory Keyer™ lets you
59995 immediately enjoy your
MFJ492 without reading an
mstruction manual — there’s no keypad, no
cumplex uences, nothing to remember.
Sﬁ;:]ﬂ select a menu by pressing a
buttnn An LED lights to show you which
menu 1S active. You select a feature by
pressing a feature button. It's as easy
as using a co r touch screen!
Each menu 1s y printed on the
front panel -- tl1-::rt: 5 no confusion.

From the menu you can save and | Menu Driven Memory Keyer/Bencher Paddle Combo
nearly all the
features of the MFI492 Menu [h*nfen Memory Keyer
in a compact configuration that fits right on the Bencher
iambic paddle! You can buy the combination or just

play messages . decrement serial
numbers . . . set spaad weight,
sidetone . . . enter iambic, semi-auto,
handkey, mcssage queue, paddle
command modes . . . turn on/off
sidetone, transmitter tune, keying
output on/off . . . select iambic A or
B. reverse paddlc Morse trainer and
store starting serial number.

You can bypass the menu by key-
ing in simple two letter commands.

‘When you select a feature the
keyer tells you its status in CW.

Memory to over 8000 characters
You can ex the MFJ492 standard 192
characters in four soft sectored message

nemories 0 over E{!Il characlers in Elght
Tessage memories by simp Ey plugging in the
X

MFI-80, $14.95, Memn pansion Kit.
Viemories backed-up by lithium battery
Smooth S Cuntrol
Matching your C a QSO 1s

sest done by ear. The MFJ-492 Iets you
natch s ctf by turning a knob or by using
VIF]’s Analog Set“‘ In this mode, pressing
he dot or dash ¢ smoothly increases or
lecreases speed from 5 to 100 WPM. You
:an also customize the range of the speed
<nob for precise control.

MODEL MF a2

MFEJ<49%0

*164°,

MFKJ Menu Driven Memory Keyer’

PowgrﬁﬂMnmC(ﬂeTmr You can insert commands within a stored

po;werﬁﬂ Morse code
trainer lets you practice or
teach code }1;1 Famsworth or
normal mode.

. You can select letters,

¥ numbers, punctuation marks or

character groups, more realistic random 1 to 8
character groups or select specific six character
sets to work on.

You can instant-replay a random session to
check your copy.

You can store custom code practice
sessions in memory for later replay.

Here’s what you can do
with M ¢ Memories . . .
Message Repe lets you repeat
messages continously. You can also insert
pauses within a message. This lets you call

The best of all CW worlds —

the keyer for your Bencher.

CQ, listen for an answer and then resume
calling CQ by pressing a single button.
Each pause can be up to an hour -- it
makes a perfect Automatic Beacon.

Message Call™ calls other messages and
Mfssage S messages in sequence.
You can store Qq‘ rig, weather other

information in aeparﬂte message memories
and play these in any sequence you want!
Message Edit™ lets you correct mistakes

while recording a message -- you don’t have

to start all over if you make a mistake.

While you're playing a memory message
you can break-in at any time and msert
comments from your paddle and then resume
playing your message.

prosigns or any combination for
practice. You can use standard 5

You get message memories, Morse trainer,
sidetone, automatic serial numbering
more. 5x3x5% in. Uses 9 volt battery,
VDC or 110 VAC with MFJ-1312B,
$12.95. MFJ<490, $164.95, Keyer/Bencher
Combo. MFJ490X, $109.95, Keyer only.
Memory expansion kit not available.

message As El play it back, these

execute. For example, you
can msen autmmumﬂy incrementing serial
numbers, replay messages continuously, call
ancl;plﬂyoﬁlermcssages insert pauses or

all these in one message!
ou play your messages back,

aut-:rman{: wnrd character spacing make
your CW sound like perfect code. you
can adjust the spacing for a more distinctive
individual sound that DX stations will notice.

Plus more . . .
You get contest serial numberin
with auto-increment. You can se
and a T for 0 to save time.

MFJ)’s Analog Sef™ lets y
weight and sidetone | sn'lml.l'd}' as a
— dot/dash es are used as an
up/down control.
You get built-in sidetone, speaker,
front panel volume control knob and
adjustable 300-3000 Hz tone.

Ou can use automatic, semi-
automatic bu(gsnr handkey modes,
reverse dot/dash paddles, select
iambic A or B or non-iambic modes.

You can adjust weight from 5 to
95% and cumpeusate Or transmitter
distortion with a special transmitter
compensation feature.

A tune feature lets you key your
transmutter for tuning.

You can wm off the kcymg output

SO you can without keying
Lnur transmutter or unplugging your

(0-9999)
an N for 9

— plus
12

yer.
You get direct and grid block keying.
Keys solid state and tube rigs.
pecial MARS characters are recognized
and can be used in messages.
Uses 9 volt battery, 12 or 110 VAC
with MFJ-1312B, $12.95. 6'2x2'2x6% n.
MFJ-80, $14.95, Manmrg Expansion Kit.
Expands your MFI492 to characters
adds four additional message

MFJ492X, $114.95. MF]<4 ' with
MFJ-80 Memo Expansion Kit installed.
MFJ-78, $19.95. Full function Remote

Control puts message memories and menu
control at your finger tips for real
convenience.

MFJ Super Menu Driven Memory Keyer™/Keyboard

—r--ﬁri " —

oo“

You get all the features of
P < MFJ.492 plus these -

1 39 * You gct 32,000

characters of memory.

% Plug-in a standard IBM compatible
01 AT type keyboard and you have an
xtremely powerful full featured standalone
eyboard keyer. All commands, functions
nd memories can be done through the
eyboard. Plus you get additional message
némories and features.

% Built-in serial port lets you combine
he power of your computer with the
AFJ493. Use your computer to compose,
aild and store a complete library of often
sed messages, generate custom code
ractice sessions and exams and download to
AFJ-493, control your keyer, automatically
et up keyer for different operators during
ontest, display, edit and save message
1iemories and keyer settings.

As you key in CW, ASCII is also being
sent to the serial port. You can use your
computer to record an entire transmission.

% In addition to the powerful Morse
Code Trainer, in the MFJ-492 you get . . .
. « » an FCC Exam Simulator that sends

random QSOs exactly like the FCC exams.
When you can copy these random QSOs,
you're ready to your exam and upgrade!

. ME]J’s 52‘?) Simulator makes
lcarmng Morse code really fun. It's like
making real on-the-air contacts. You can
answer a CQ or call a station and enjoy a
nice a QSO. You'll get operating experience
while boosting your code speed.

. . . a new Word Recognition Mode gives
you hundreds of commonly used words in
amateur radio for you to practice recognizing
entire words mmd of individual letters. With
practice you can leam to copy words in your
head without writing it down and carry on an
entire CW conversation without paper — just
like the pros.

Compact 7'4x2'2x6% inches. Use 12 VDC
or 110 VAC with MFJ-1312B, $12.95.
MFJ-79, $19.95, full function Remote Control.

CIRCLE 86 ON READER SERVICE CARD

Dedicated CW Keyboard

ek '-'-I* mﬁ;{_

-

e h Z{I}mf s ahead
as character type
58995 buffer and two 100 character
message memories with buffer and memory
full indicators. Select features with One
Touch™ function keys. Use Analog Set™ or
type-in Speed (5-100 WPM), Weugm (5-95%)
and Sidetone (300-3300 Hz). Has speaker.
314x1%x3"% inches. Use 12 VDC or 110
VAC with MFJ-1312B, $12.95. Keyboard
supplied may vary from the one shown here.

Nearest Dealer/Orders: 800-647-1800
Technical Help: 800-647-TECH(8324)

« 1 year unconditional guarantee * 30 day money back
guarantee (less sh) on orders from MFJ * Free catalog

MF MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
FAX: (601) 323-6551; Add $7 s/h.

MEF]J . . . making quality affordable

(601)323-5869; 84:30 CST, Mon.-Fn.
Prices and specifications subject to change © 1992 MF) Enerprses, Inc.




not yet experienced any of ham’s digital com-
munication modes.

“Big Time Packet. KITE can control a
packet station from his desk or anywhere in the
world—with a little help from his computer.”
(by Bradshaw B. Lupton, Jr., July 87, p.44.)
The author describes how his passion for packet
has made his workday lunch hour (and his cor-
respondence) move along quickly.

“The Year 2000—Packet Radio Then and
Now. The author predicts packet radio of the fu-
ture—using today’s technology.” (by Bill Ash-
by K2TKN, Aug. 1987, p.24.) The author gazes
into his crystal ball and attempts to describe the
state of the art in the next millennium.

“Al on Packet?” (by William McMullan
KESL, Aug. 1987, p.29.) The author presents
his “TRON" computer program, which will run
your packet station automatically but does not
actually use Al (artificial intelligence).

“U.S. Packet Digipeaters/PBSs” (by Don
Bennett K4ANGC, Aug. 1987, p.33.) A list of
packet digipeaters and packet bulletin boards
reported to be on packet radio in the United
States.

“IC-2AT Packet Interface. Use
WBSWSV's external PTT circuit to get on
packet with an IC-2AT and an MFJ-1270." (by
Wayne Eleazer, Aug. 1987, p.49.) This article
shows you how to build a circuit which will al-

low the IC-2A to key up when connected to an
MFJ-1270 TNC.

“On the Road and On the Air. Tales of a
high-tech nomad.” (by Steven K. Roberts
KABOVA, Feb. 1988, p.11.) The author devel-
oped a high-tech bicycle equipped with packet
radio, among other things. He also discusses
life on the road with his bike.

“Emergency ‘Pocket’ Packet. Instant pack-
et in your jacket.” (by David McLanahan
WAI1FHB, Apr. 1988, p.25.) A complete
portable emergency packet station utilizing the
ICOM 02-T, the GLB K1-L TNC, and the NEC
8201A laptop.

“Bicycle-Mobile Packeteering. It’s time to
pull packet radio out of its infancy!” (by Steven
K. Roberts NARVE, Apr. 1988, p.41.) The au-
thor picks up where he left off in his February
article.

“The Care and Feeding of a PBBS. Timely
tips for packet bulletin board users (Part 1).”
(by David McLanahan WAI1FHB, June 1988,
p.23.) “One of the perks of working packet is
being able to access one or more of the Packet
Bulletin Board Systems springing up all over
the country.” The author teaches you how to
take advantage of these PBBSs.

“Care and Feeding of a PBBS. Timely tips
for packet bulletin board users (Part 2).” (by
David McLanahan WA1FHB, July 1988, p.60.)
The author continues where he left off in Part 1
with some final tips for packet BBS users.

“Digicom>64. A software-based packet ra-
dio system for the Commodore 64.” (by Barry
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N. Kutner, M.D. W2UP, Aug. 1988, p.22.) A
cheap ‘n’ easy packet radio system, including
circuit descriptions and schematics.

“Packets Full of Pixels. Packet Scan Ama-
teur Television.” (by Robert G. Pratt
WDSAQX, Oct. 1988, p.10.) The author has
found a way to combine amateur radio, comput-
ers, and video into “ . . . a fun-filled super hob-
by that results in very slow-scan television im-
ages sent across town or around the world via
packet radio.”

“Ham Call Directory on Packet.” (QRX,
Nov. 1988, p.9.) A short news item. A Virginia
ham (no pun intended) has compiled a CD
ROM database of US amateurs which is acces-
sible by packet radio.

“Scotland” (QRX, Dec. 1988, p.9.) Tiny
news item. “Packet digi-peating has come to
Scotland.”

“Packet Tuning Indicator. Dead-on HF

packet tuning for $15.” (by Ronald B. Koester
W2EKY, Dec. 1988, p.24.) This easy and inex-

pensive construction project includes the
schematic, circuit board design, and parts list.

“TCM 3105 Modem for the Digicom>64.
A mini-modem for 1200 baud packet.” (by
Craig Rader N4PLK, John Krohn KJ4GP, Sam
Baine W4KUM, and Mike Zinicola WD4PVS,
Feb. 1989, p.42.) This project is a modem for
the Digicom>64 TNC Emulator program that
works exclusively on 10 meters, VHF, and UHF
at 1200 baud. Circuit board design, parts place-
ment diagram, and schematic are provided for
this small and inexpensive home-brew,

“Getting High on Packet. Excellent advice
for getting on HF packet.” (by Brian Lloyd
WB6RQN, Feb. 1989, p.50.) This “how to” ar-
ticle gets you started on HF packet including
theory and practical operating suggestions,

“The Net/ROM-NordLink Question. A
case of software piracy?” (by Neil Shapiro
WB2KQI, June 1989, p.34.) A discussion of a
legal battle over software rights which an
American firm claims were violated by a Ger-
man firm. The software in question was de-
signed to enhance packet radio data transfer.

“Packet Racket Lip Zipper. Automatically
turns off your rig’s speaker during packet opera-
tion.” (by Michael J. Geier KB1UM, Oct. 1989,
p.13.) “The Lip Zipper switches the audio out-
put of your rig from an external (or internal)
speaker to the audio input of your TNC. In ad-
dition, you can use it to switch the rig’s mike
input between the mike and the TNC.”
Schematic and parts list are included.

“Setting Up a Packet Radio Station. An ex-
cellent guide for beginners and veterans alike.”
(by Brian Lloyd WB6RQN, Oct. 1989, p.14.)
This is a step-by-step guide for the packet be-
ginner which discusses equipment selection and
how to configure the system.

“My SX-64 Runs Digicom! Low-cost pack-
et solution for your portable C-64.” (by Ted
Drude KA9ELYV, Oct. 1989, p.24.) “If you
couldn’t figure out how to get Digicom running

on your SX-64 portable, you can get the com-
plete story here, including how to modify Digi-
com modems to work with the SX-64, and how
to make the proper internal connections.”

“Digital Dreams. We have not yet begun to
packet!” (by Bdale Garbee N3EUA, Oct. 1989,
p.28.) This article describes ways in which you
can “turbo-charge” your packet station. The au-
thor discusses a variety of frequency options,
networks, and software advancements to help
the packeteer reach his or her potential.

“Let the TNC Work While Your PC
Sleeps. Give your older TNC personal mailbox
capability—with no hardware changes!” (by
David Bartholomew WB6WKB, Oct. 1989,
p.30.) This brief article outlines a procedure by
which you can “turn your packet answering ma-
chine on.”

“Put Your IC-22S on Packet. Dust it off
and dedicate it to 2m packet!” (by Michael 5.
Dooley KE4PC, Oct. 1989, p.31.) “Are you
tired of tying up your synthesized radio on
packet? If you have access to an ICOM IC-228,
a fast and easy fix will get it on this fascinating
mode.”

“KAM Box. Packet and WEFAX for the
lazy.” (by Joe Davidson N4AQG, Oct. 1989,
p.32.) The author tells you how to modify the
Kantronics UTU to allow you to take advantage
of packet and weather fax modes. “These alter-
ations have made a very nice operating interface
just a little more friendly.”

“One-Chip RS-232 for the C-64. Easy and
inexpensive RS-232/TTL level interface.” (by
Mike Kabala KB@CDQ, Oct, 1989, p.34.) The
author explains how you can build an interface
to convert all the Commodore’s signals from
TL levels to levels that agree with the EIA stan-
dard. PC layout and parts list are included.

“Packet Radio in Japan. Bits of informa-
tion on packet in the land of the Rising Sun.”
(by David Cowhig WAILBP, Oct. 1989, p.38.)
A news roundup of packet radio in a country the
size of California with 1.6 million hams.

“Standardizing the Radio/TNC Interface.
Patch any rig to any TNC or data controller in
just a few moments!” (by Brian Lloyd
WB6RQN, Oct. 1989, p.40.) The author de-
scribes the perfect interface (project) for that
packet-rat ham who has collected five different
radios and five different TNCs.

“Packet Radio and High-Tech Nomadics.
A sneak preview of the Winnebiko 3.” (by
Steven K. Roberts N4ARVE, Oct. 1989, p.48.)
The author is the inventor of computerized,
ham-radio-equipped bicycles which he has ped-
aled across the United States. This article exam-
ines his third generation bike, which is packet

equipped.

“Improve your TNC’s DCD circuit. Make
your DCD faster and more discriminating.” (by
Eric Gustafson N7CL, Oct. 1989, p.50.) “The
DCD circuitry for nearly all currently available
TNCs are deficient for use on a radio channel.



wrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1 KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETS SINGLE ENDED PusH-PuLL (SEPP) DESIGN
* BUILT-IN AUTOMATIC ANTENNA TUNER

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first

high-speed automatic antenitz

MOSFET HF linear amplifier, with memory capacity of 1820 cha
designed using the same high tech- nels for instant QSY. Plus a high
nology found in JRC’s professional efficiency switching power supply
high-power radio transmitters. (80V-264V) with power factor cor-
Featuring a heavy-duty power amp rection to supress AC line currents,
that incorporates 48 RF power MOS- an automatic antenna selector for
FETs to ensure low distortion and up to four antennas and a wireless
clean output up to 1,000 watts (10095 remote control unit.

duty cycle, 24 hour) SSB/CW, plus a

ORC) Japan Radio Co., LEd.

430 Park Ave. 2nd Floor New York. NY 10022
Phone : (212)355-1180 Fax : (212)319-5227

Telex : 961114 JAPAN RADIO NYK
CIRCLE 159 ON READER SERVICE CARD




Some are better than others, but most can be
dramatically improved.” A schematic is includ-
ed for this project.

“TexNet Packet-Switching Network. An
overview of a highly successful and efficient
packet radio network.” (by Greg Jones
WDS5IVD, Oct. 1989, p.54.) TexNet is “an inex-
pensive, multi resource, four port, high-speed
‘backbone,” datagram-based amateur packet
switching system.” The author presents an
overview of a very fast 9600 baud amateur net-
work.

“Amateur Packet Networking. Going be-
yond just AX.25 ... " (by Brian Lloyd
WBORQN, Oct. 1989, p.60.) “This article cov-
ers some networking concepts, explains where
the original popular ham packet protocol,
AX.25, falters, and compares and contrasts the
more popular networking protocols.”

“TCP/IP for the Macintosh. Now this pow-
erful PC runs one of packet radio’s hottest net-
working systems!” (by Doug Thom N6OYU
and Dewayne Hendricks WASDZP, Oct. 1989,
p.68.) Transport Control Protocol/Internet Pro-
tocol can provide hams with many capabilities
never before available in packet communica-
tion. The article includes an address where you
can purchase the program on disk for $3.

“HF Packet Tuning Aid. Spot-on tuning ev-
ery time!” (by John Reed W6I0J, Oct. 1989, p.
80.) Build this easy to use packet signal synthe-
sizer. The schematic and parts list are included.

“The Quickchanger. This makes mixed-
mode/band operation a breeze.” (by Howard E.
Cann KA3MRX, Oct. 1989, p.84.) This easy
home-brew is “an interface box that lets you
switch a single mike, a TNC, a phone patch,
and two speakers, all to either HE, VHF, or off.”

“The Great San Francisco Quake ‘89.
Hams fulfill the purpose of the amateur radio
service.” (by Bill Pasternak WAGITF, Feb.
1990, p.18.) Digipeating Packeteers prevailed in
the big earthquake’s emergency communica-
tions.

“Grant for HF Packet Research” (QRX,
Apr. 1990, p.7.) Tiny news item. “A team will
investigate the benefits of diversity reception
for HF packet radio ... "

“SAREX-90. Ham-in-space shuttle mis-
sions.” (by Tom Clark W3IWI, Ron Parise
WAA4SIR, and Bill Tynan W3XO, May 1990,
p.9.) This comprehensive article on hearing and
working the astronauts includes a section on
packel.

“SatelLife Packet.” (QRX, June 1990, p.7.)
Experts in Boston and Moscow are teaming up
to save lives by bringing lightning-fast medical
data to third world doctors via packet.

“TNC Connect Alarm. Did anyone call
when I was out?” (by Mark Schmidt
DATAU/WBOEGA, June 1990, p.14.) This easy
home-brew is like an answering machine for
your packet radio station.

“PK-232 Connect Memory. Lets you know
what you missed. (by William Bleher W8GQL,
July 1990, p.44.) This simple contruction pro-
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ject lets you know if a connection occurred to
your packet station when you were away.

“SAREX Packet Hints.,” (QRX, Nov. 1990,
p.7.) Advice for successful shuttle communica-
tions including using the proper callsign.

“Portable Backpack Packet Station: Be-
hold the Back Packet! Go take a hike with pack-
et radio.” (by John Trent Adams NW6H, Dec.
1990, p. 9.) You can “ . . . provide reliable com-
munications at a moment’s notice from any
weird location . . . ” with this innovative pro-
ject. *“The BackPacket consists of a PacComm
Micropower-2 TNC, an Epson PX-8 laptop, a
Yaesu FT-203 HT, a 7 amp-hour sealed lead-
acid battery all encased in a sturdy Ensolite
laminate in a Jansport daypack.”

“Upgrade your HD-4040. KISS your Heath
D-4040 and keep X.25 too!” (by Mark Dieter
N2BLI, Dec. 1990, p.19.) “Very few parts are
required to install this upgrade in your TNC: the
TAPR KISS TNC 1 EPROM, a good quality
DPDT switch, and a few strands of small-gauge
wire.”

“W1AW Packet BBS.” (QRX, Jan. 1990,
p.7.) “The ARRL has reinstated its packet radio
BBS, W1AW-4, after more than a year off the

i

dir.

“Packet with the Microsats. The secrets of
success.” (by David Medley KI6QE, March
1991, p.9.) A seasoned ham (sorry) shares his
favorite tidbits for getting the most out of orbit-
ing packet.

“The End of Packet.” (QRX, April 1991,
p.7.) A chill was sent through the packet radio
community when eight amateurs were fined
$300 each in connection with a political mes-
sage. This appears to be the first time the FCC
has penalized intermediate packet station opera-
tors for a message they did not originate.

“New Rules Sought”(QRX, May 1991, p.7.)
“The FCC has accepted a petition requesting
that primary responsibility for the content of all
automatically retransmitted signals be placed on
the originating station.”

“Packet Challenge” (QRX, July 1991, p.7.)
This is another update on the FCC fines for au-
tomatic packet message handlers.

“Poor Man’s Packet. A complete software
TNC for PC compatibles!” (by F. Kevin Feeney
W2EMS and Andy Payne NSKEI, Aug. 1991,
p.8.) This home-brew uses your PC to do the
work of the TNC. The software is on disk in-
stead of ROM. “Using this design you can build
a simple, inexpensive packet communications
system.” It's a good way to get your feet wet in
packet.

“The Lappack. Extended portable power for
your laptop computer.” (by Brian Kassel
W5VBO, March 1992, p.52.) This construction
project provides the 9.2 VDC required by some
laptops by converting power from a 12VDC
source.

“Packet on the Mac. Connect with the
world without a TNC.” (by Dexter Francis
KD6CMT, Oct. 1992, p.8.) This article has all
the information you need to build a "PacketMac

Modem,’ which will eliminate the need for an
external TNC. A PC board is available.

“Packet Radio and Emergency Communi-
cations. Public safety enters the digital world.”
(By Richard Ferguson KA@DXM, Oct. 1992,
p.42.) A comprehensive look at emergency
packet is presented, including what you’ll need
to know to start a successful ham radio emer-

gency group.

“ARRL Kills Automatic HF Packet For-
warding.” (QRX, Nov. 1992, p.7.) In this short
news item, the league has decided to accept the
Digital Committee’s recommendation that unat-
tended HF packet forwarding should not be al-
lowed.

“JARU Region 2 Meeting Formally Recog-
nizes HF Packet.” (QRX, Dec. 1992, p.6.)
“The International Amateur Radio Union Re-
gion 2 Conference was held . . . and the deci-
sions will definitely have an impact on the fu-
ture of high-frequency fully-automatic packet
radio forwarding worldwide.”

“Packet Radio Equipment Needed for
Poland Center.” (QRX, March 1993, p.8.) The
American Council for Polish Culture is seeking
new or used packet equipment to enhance train-
ing opportunities.

“Digital Satellite Gateway Nodes. How to
get on OSCAR 22 with an HT.” (by John A.
Hansen WAG@PTV, March 1993, p.19.) “The
satellite gateway node system is a fairly new
development in packet radio satellites. It per-
mits region-wide access by hams with anything
from very modest equipment to the latest in dig-
ital satellite technology.”

“Portable Packet Digipeater for Emergen-
cy Service.” (by John Neeley K6YDW, June
1993, p.16.) Build this highly portable, battery
powered digipeater. Parts list, schematics, and
PC board design are all included.

Chronological Listing of
73 Packet Columns

“NK6K>Packet” (by Harold Price, May
1986, p.86.) In this first packet column, the au-
thor introduces you to some packet radio defi-
nitions and reviews the history of packet. He al-
so explains why packet is virtually error-free.

“NK6K>Packet” (by Harold Price, June
1986, p.76.) The author continues his discus-
sion of packet basics including a discussion of
the costs involved in getting started.

“NK6K>Packet” (by Harold Price, July
1986, p.88.) A discussion of the new packet

products offered at Dayton this year.

“NK6K>Packet” (by Harold Price, Sept.
1986, p. 88.) Packet in other lands i1s dis-
cussed, including Japan, South Africa, and the
U.K.

“NK6K>Packet” (by Harold Price, Oct.
1986, p. 60.) The author discusses baud rate
and how 1t 1s related to transceiver delay time.

“NK6K>Packet” (by Harold Price, Nov.
1986, p.74.) The author addresses a variety of
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subjects including moon bounce on 432 MHz
and third-party traffic in relation to packet oper-
ation.

*NK6K>Packet” (by Harold Price, Dec.
1986, p.66.) The first large-scale packet radio
survey questionnaire is presented.

“NK6K>Packet” (by Harold Price, Jan. 1987,
p.70.) The author discusses high-speed
modems, HF forwarding networks, and restrict-
ed BBSs.

*NK6K>Packet” (by Harold Price, Feb.
1987, p.66.) The author discusses what should
be included in a packet message header.

“NK6K>Packet” (by Harold Price, March
1987, p.82.) Results from the packet poll of
December 1986 are presented.

*NKo6K>Packet” (by Harold Price, Apr.
1987, p.76.) The author answers questions
from readers. Topics include the recent survey
and auto-forwarding.

“*NKo6K>Packet” (by Harold Price, May
1987, p.54.) The author reviews his first year
writing a packet column.

*NK6K>Packet” (by Harold Price, June
1987, p.58.) The author delves into coded
packet transmissions.

“NK6K>Packet™ (by Harold Price, July
1987, p.56.) The author discusses the AEA
packet line, OSCAR 12, and the FO-12 BBS.

“NK6K>Packet” (by Harold Price, Aug.
1987, p.50.) The author discusses the virtue of a
proposed FCC STA (special temporary autho-
rization) to allow HF stations to run unattended.

“NK6K>Packet” (by Harold Price, Sept.

1987, p.68.) The author continues his discus-
sion of the HF STA.

*NK6K>Packet” (by Harold Price, Oct.
1987, p.54.) The author revisits the August
1987 packet issue and discusses using laptops
for packet.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Dec. 1987, p.59.)
In his first packet column, the author discusses
transceiver enhancements to better facilitate
error-free packet communications.

“Packet Talk—Latest in Digital Hamming"
(by Brian Lloyd WB6RQN, Jan. 1988, p.80.)
The author discusses protocols and layer defi-
nitions.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Feb. 1988, p. 76.)
The author looks at narrow bandwidth FM ra-
dios in common use on packet radio.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Mar. 1988, p.76.)
The author discusses equalization and
modems.

“ATV” (by Mike Stone WBOQCD, Apr.
1988, p.38.) The author discusses interfacing
packet radio with amateur television.
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“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Apr. 1988, p.67.)
The author shows how packet radio can be used
in an emergency.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, June 1988, p. 60.)
This column is devoted to building a duplex
digipeater for 2 meters that requires little
hardware and no software.

“QRP” (by Mike Bryce WB8VGE, June 88,
p.67.) A short blurb describes low power pack-
et operation.

“RTTY Loop—Amateur Radio Teletype” (by
Marc 1. Leavey, M.D., WA3AIR, August 1988,
p.63.) Discussion of an AEA PC Pakratt pro-
gram which can handle packet, Baudot, FAX,
Morse, and AMTOR.

“Circuits—Great ideas from our readers.”
“Portable Packet” (by Dick Peters WA IPWF,
Feb. 1989, p.76.) A very simple circuit which
allows you to use your TNC with an ICOM HT.

“DX—Hams Around the Word” (by Chod
Harris VP2ML, Feb. 1989, p.79.) Packet DX
Spotting Networks, packet conference bulletin
board, and packet cluster are discussed.

“73 International” “Packet Radio in South
Africa” (by Peter Strauss ZS6ET, Apr. 1989,
p.104.) A roundup of packet ham radio activi-
ties in the Republic of South Africa.

“Letters From the Hamshack.” “Packet
Racket” (Letter by John Shelley WA 1IAO/re-
sponse by Brian Hastings NS1B, May 1989,
p.92.) Mr. Shelley calls packet an “electronic
plague” while Mr. Hastings responds that cling-
ing to the past could kill ham radio.

*Circuits—Great ideas from our readers.”
“Packet/Voice Switch Box.” (by Robert L.
Dingle KA4LAU, Aug. 1989, p.58.) A simple
circuit you can build to avoid having to discon-
nect the input to the TNC and reconnecting the
microphone in order to swich from packet to
voice,

“Ask Kaboom—The Tech Answer Man” (by
Michael Jay Geier KB1UM, Sept. 1989, p.61.)
The author answers reader inquiry about a flick-

ering DCD light when there is no signal on his
MFJ 1270 TNC.

“Welcome, Newcomers!” (by Brian P. Lloyd
WBG6RQN, Oct. 1989, p.6.) A handy one page
introduction to packet terms and definitions.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Nov. 1989, p.50.)
The author, returning from a one-year hiatus,
discusses packet bulletin boards and proto-
col.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Dec. 1989, p.46.)
Topics this month include courtesy using
packet on the ham bands and making AX.25
more efficient.

“Circuits—Great ideas from our readers.”*3-
Position, Multi-Mode Switch Box.” (by David
K. Pelaez, Dec. 1989, p.70.) Build an easy
switch-box for RTTY, packet, FAX, and SSTV.

“Ask Kaboom—The Tech Answer Man” (by
Michael Jay Geier KB1UM, Dec. 1989, p.72.)
Fix a common cause of QRM on 2 meter mo-
bile packet radio.

“Letters From the Hamshack.” “Closer Look
at ROSE” (A letter by Thomas A Moulton
W2VY and response by Linda Reneau
KAITUKM, Dec. 1989, p.76.) A reader responds
to comments about the ROSE networking solu-
tion in a recent packet issue of 73.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Jan. 1990, p.58.)
Topics this month include two packet confer-
ences, new products, and the ARPANET/Inter-
net.)

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Feb. 1990, p.58.)
The author discusses ways in which packet can
be improved, including better frequency coor-
dination and more channels.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, March 1990, p.56.)
The author talks about doing 800 Hz shift with
the PK-232 and about a California grocery
store which caters to computer hackers.

“Packet Talk—Latest in Digital Hamming™
(by Brian Lloyd WB6RQN, Apr. 1990, p.54.)
The author touches on the universal interface,
PTT level converter, and the stagnation of pack-
et radio.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, May 1990, p.58.)
The author discusses smart packet software
and especially SAREX features.

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, June 1990, p.48.)
The author discusses 10 meter packet includ-
ing upper and lower sideband operation.

“Hamsats—Amateur radio via satellite.” (by
Andy MacAllister WASZIB, June 1990, p.51.)
Modems for digital hamsat operation are dis-
cussed.

“Packet Talk—Latest in Digital Hamming”
(by Bnian Lloyd WB6RQN, July 1990, p.64.)
The author answers mail and discusses the
“TAPR packetRADIO.”

“Packet Talk—Latest in Digital Hamming”
(by Brian Lloyd WB6RQN, Aug. 1990, p.76.)
Includes more on 800 MHz shift and more on

10 meter packet discussion from a previous
column,

“Homing In—Radio direction finding.” (By
Joe Moell P.E. KOOV, Oct. 1990, p.52.) The
author discusses triangulation by packet.

“"Hamsats—Amateur radio via satellite.” (by
Andy MacAllister WASZIB, Dec. 1990, p.81.)
A discussion on packet via satellites is present-
ed, including picture packets from space.

“Hamsats—Amateur radio via satellite.” (by
Andy MacAllister WASZIB, Apr. 1991, p.70.)
How to copy the Soviet Mir Space Station on
FM packet.

Continued on page 18



FEEDBACK

In our continuing effort to present the

best in amateur radio features and
columns, we recognize the need to go di-
rectly to the source—you, the reader. Arti-
cles and columns are assigned feedback

numbers,

which appear on each

article/column and are also listed here.
These numbers correspond to those on
the feedback card opposide 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 feed-
back card each month and award the
lucky winner a free one-year subscription
(or extension) to 73.

To save on postage, why not fill out the
Product Report card and the Feedback
card and put them in an envelope? Toss
in a damning or praising letter to the edi-
tor while you're at it. You can also enter
your QSL in our QSL of the Month con-
test. All for the low, low price of 29 cents!
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Most Revolutionary High-Frequency
Amateur Radio Antennas in 20 years!

The FLYTECRAFT™ SFX Line of Monoband
Yertical HF Antennas

¢ 5 unique models for 40, 30, 20, 15, 10
metm Each only 9 ft. tall (10 meter is
slightly shorter.) e Precision internal
wound helix gives full-size, incredible
performance - wurld-wad: DX or
domestic. @ Praise from everywhere:
¥ ENoLAND — “Your vertical sounds
= greal!” czecu. — “] can’t believe
¢ your anlenna is only 3 meters high!”
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Pat Pd. or coil them up. (10M uses 3.)

Listen for them on the air!
Built with pride & sold worldwide ~ FLYTECRAFT ™uUsaA

40 thru 15 meters ~ $69.95 ea. 10 meters ~ $59.95 ea.
Add $6.50 sth, contin. U.S.  10% Discount on 2 or more.

Satisfaction Guaranteed Send Check/ § Order
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VOX CONTROLLER

Repeater / Remote Base / Cross Band Repeater

No internal connections reguired to your radios

BC-1 for 1 receiver and 1 transmitter.............. $34.95
the BC-1 requires only your micrphone connector
BC-2 for 2 receivers and 2 transmitters........... $64.95

Provides control for 2 separate repeaters, limked repeaters
repeateriremote base or 2 transceivers in crosshand repeal

BC-2E expander board for the BC-2................ $69.95
aeddds DTMF rme conerol, CWID and Phone Patch

BTD-8 DTMF decoder w/8 latched outs..........549.95

Momentary owtputs for Star, Pound and Zero
Separate output for LiTZ (long rone zero)

Products have gver and reversed voltage protection
Cable set for BC-2 - 2 radios and power $19.95

Cables also work as radio to TNC cable for packet

Download latest information, bulletins and new product
announcements 24 hours a day from DataBase of

Tennessee BBS 901-749-5256 or 901-749-5224

Box Products, Inc.
P.0. Box 57 - Lexington, TN 3835

Products and Services for Communication and Control

orders Info and Tech support
800-854-2426 901-968-5416
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SRC-10
REPEATER/LINK

Intelligent ID'ar
Auxiliary outputs
Easy to interface
Alarm monitor input
Telemelry response lones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link/remote base capability
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Grand Junction, CO 81504
(303) 434-9405
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Z'D ENGINEERING

Specialists in CATV Hardline Matching
Transformers, Power Dividers and Related
R.F. Devices.

Built to fit 1/2, 3/4 and 7/8 inch hardline, or
can be custom built for other sizes of hardline
and any frequency between 50 MHz and 1.3
GHz. When ordering, please include a 4 inch
section of your hardline and specify the de-
sign frequency uou need.

144 MHz units are $34.95 per pair. 222
MHz, 440 MHz, 903 MHz and 1296 MHz
units are $32.95 per pair.

Add $5.50 per pair UPS shipping (U.S. only).
Ohio residents add 5.5% sales tax.
Custom built prices on request.

ZD ENGINEERING
Paul H. Darwactor, W8ZD
605 Balsley Avenue, Findlay, OH 45840
PHONE: 419-424-8765

~The Best Value

e I
MAX systomn

Ground Plane  25.95 Antenﬂas

3 Element Quad 39.95
5 Element Quad 59.95

1-800-487-7539 ORDERS
Master Card & VISA Accepted

—

US Shipping $4.00
MA add 5%

508-281-8892 INFO
508-768-7486 FAX

Send Orders To: Cellular Security Group
4 Gerring Road
Gloucester, MA 01930

! 4 4 4 & PRESENTING ¢ 9 9 ¥ !

% % % % STARRING ¢ 49 4
JERROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

» FINEST WARRANTY PROGRAM AVAILABLE

o LOWWEST RETAIL /| WHOLESALE PRICES IN US.
= ORDERS SHIPPED FROM STOCK WITHIN 24 HRS
= ALL MAJOR CREDIT CARDS ACCEPTED

\ ovores & romuinon  1-800-345-8927

PACIFIC CABLE CO., INC.
7325 1/2 Reseda Blvd., Dept. 1868
Reseda, CA 91335

CIRCLE 178 ON READER SERVICE CARD
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Continued from page 16

“RTTY Loop—Amateur Radio Teletype™ (by
Marc 1. Leavey, M.D. WA3AIJR, Aug. 1991,
p.69.) “Packet or RTTY—Which is better?”
The author compares and contrasts two of ama-
teur radio’s popular digital modes.

“*Hamsats—Amateur radio via satellite.” (by
Andy MacAllister WAS5ZIB, Dec. 1991, p.62.)
The author talks about 9600-bit-per-second
packet operation via low earth satellites.

“RTTY Loop—Amateur Radio Teletype™ (by
Marc [. Leavey, M.D. WA3AIJR, Feb. 1992,
p.62.) The author walks a packet newcomer
through his anxiety over the new digital mode.

“Packet & Computers.” (by Jeft Sloman
NIEWO, Aug. 1992, p.62.) In the first install-
ment of his new column, the author reviews a
number of helpful suggestions for network
users and sysops. Topics include PBBS direc-
tory services and the WB7TPY Packet/Internet
Gateway.

“Packet & Computers.” (by Jeff Sloman
NI1EWO, Sept. 92, p.78.) Subjects include tun-
ing up vour packet station, networks, repeaters
and portable packet.

“"RTTY Loop—Amateur Radio Teletype™ (by
Marc I. Leavey, M.D., WA3AIR, Oct. 1992,
p.54.) The author explains to an RTTY user
what he needs to know to take that big leap in-
to packet.

“Packet & Computers.” (by Jeff Sloman
NIEWO, Oct. 1992, p.64.) Subjects this month
deal with portable packet operation: batteries,
TNCs, and carrying cases.

“"Packet & Computers.” (by Jeff Sloman
NIEWO. Nov. 1992, p.62.) This month’s col-
umn 1s devoted entirely to a digital radio glos-

sary.

“Packet & Computers.” (by Jeff Sloman
NIEWO, Dec. 1992, p.74.) Includes good news
about the Internet and highlights of the NOARY
BBS.

“Packet & Computers.” (by Jeff Sloman
NIEWO, Jan. 1993, p.72.) A discussion of digi-
tal signal processing and digital filters is pre-
sented.

“Packet & Computers.” (by Jeff Sloman
NIEWO, Feb. 1993, p.66.) This month’s col-
umn focuses on TexNet.

“Packet & Computers.” (by Jeff Sloman
N1EWO, March 1993, p.48.) The main topic

this month is understanding asynchronous
communications.

“"Packet & Computers.” (by Jeff Sloman
NIEWO, Apr. 1993, p.40.) In this first install-
ment of a series, the author tells you how to
quiet down the RFT in your hamshack.

“Packet & Computers.” (by Jeff Sloman
NIEWO, May 1993, p.40.) The author presents
the second half of his discussion on asyn-
chronous communications. (See March 1993.)
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“Packet & Computers.” (by Jeff Sloman
N1EWO, June 1993, p.50.) This month’s col-
umn looks at how packet operators (and hams
in general) need to improve their behavior on
the airwaves.

“Packet & Computers.” (by Jeff Sloman
NIEWO, July 1993, p.58.) This month, the au-
thor covers hierarchical addressing, the sys-
tem by which packet traffic s routed.

Chronological Listing of
73 Packet Product Reviews

“Seeing Packet Radio With Different Eyes.
The Versabraille 2 system allows blind hams to
get connected.” (by Jeffrey Bishop 7FDS, Aug.
1986, p.48.) The author reviews Telesensory
Systems Inc.’s word processor and communica-
tor for the blind. It can be used with nearly any
TNC to facilitate sightless packet operation.

“MFJ-1270 TAPR-2 Packet TNC” (by
Marc Stern N1BLH, June 1986, p. 24.) The au-
thor reviews “ . . . packet (for) the common man
... a TAPR NC-2 clone that’s every bit as good,
if not better, than the original.”

“73’s Packet Buying Guide” (Aug. 1986,
p.88.) Table lists company, product, features,
and price.

“AEA PK-232 PAKRATT” (by Perry Don-
ham KW10, Dec. 1986, p.22.) Advanced Elec-
tronic Applications put all of ham radio’s digital
modes into one station controller. The unit in-
cludes Morse, Baudot RTTY, ASCII, AMTOR,
and packet.

“The Heath HK-21 TNC. Hand-Held
TNC!” (by Tom Gilchrist N7TKHU, March
1989, p.38.) “Heath calls the HK-21 a ‘Pocket
Packet’ for a very good reason. It’s a compact,

self-contained TNC with a built-in personal
packet bulletin board system (PBBS).”

“DRSI PC*Packet Adapter. Revolutionizes
the PC/transceiver interface.” (by Brian Lloyd
WB6RQN, Oct. 1989, p.20.) “This board plugs
in to your IBM or compatible and turns it into a
complete packet radio communications sys-
tem.”

“GRAPES 56 Kb Modem. We’ve come a
long way from 1200 baud packet.” (by Philip R.
Karn, Jr. KA9Q), Oct. 1989, p.42.) “How would
you like to be able to send the equivalent of a
standard 5.25" IBM PC floppy disk (360
Kbytes) by packet radio in less than two min-
utes? How about transmitting telephone-quality
digital voice over the air?” The author reviews a
fast modem distributed by the Georgia Radio
Packet Enthusiasts Society.

“PacComm’s NB-96 High Speed Modem.
Dramatically increase packet data rates without
buying a new packet system.” (by Thomas A.
Moulton W2VY and Robert A. Buaas K6KGS,
Nov. 1989, p.30.) A review of a 9600-baud mo-
dem that enhances most packet radio systems
with no need to change rigs.

“Pkt-GOLD Multimode. Your software
window into the world of digital communica-
tions!™ (by Marc Stern WAIR, Aug. 1991,
p.20.) “Pkt-GOLD Multimode is a program that
turned out to be one of the best implementations
of multimode controller software [ have seen.”

“The TAPR METCON-1 Kit. Add teleme-
try and control to your packet station.” (by Bill
Brown WBBELK, Aug. 1991, p.34.) “How
would you like to have the ability to read sen-
sors or control circuitry from a remote location
via packet radio?” With this kit, you can do it.

“The Kantronics KTU Telemetry Unit with
Weathernode EPROM. Remote weather ob-
servations via packet!” (by Dick Goodman
WA3USG, Aug. 1991, p.46.) “The flexibility in
the way weather data may be captured and pre-
sented should meet the requirements of the most
demanding amateur and professional meteorol-
ogists.”

“The BayCom Packet System. Run packet
without a TNC.” (by Dick Goodman WA3USG,
Dec. 1991, p.20.) This system is actually com-
posed of two parts: . . . a shareware program
called ‘BayCom,” and a simple modem.” The
reviewer calls it superb.

“The Kantronics KPC-3. Full-featured
packet in a compact package.” (by Mark T.
Schmidt WB9EGA, Oct. 1992, p.30.) This tiny

packet communicator offers a long list of fea-
tures, including WEFAX and KA-Node.

“The Tigertronics BP-1 Packet Modem. Just
add one computer for instant packet. (by Bill
Brown WBBELK, Dec. 1992, p.52.) “How
would you like to get on packet for less than
$307 If you have an [IBM compatible computer
laying around. you only need to add the BP-1
Packet Modem and run a software packet pro-
gram.”

“The AEA DSP-2232. (by Jeffrey Sloman
NI1EWO, March 1993, p.17.) This product™ . . .
is a great example of how DSP (digital signal
processing) can bring intelligence and flexibili-
ty to a product traditionally hardwired for a
job.”

Special Packet Issues

On three previous occasions, we have devot-
ed an entire issue of 73 to packet. These aie
“must read” issues. They were published in Au-
gust 1986, August 1987, and October 1989, ﬁ

~ Back issues are available while

- they last for $4.00 each ppd 5
~ Reprints are available for $3.00

~ per article. Send orders to 73
- Amateur Radio Tﬂday, Reprints,
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RAMSEY ELECTRONICS

2 WAY RADIO
SERVICE MONITOR

~OM-3, the world's most popular low-cost service moni-
or. For shops big of small, the COM-3 delivers advanced
apailites for a fantatic price—and our new lease pro-
gram allows you to own a COM-3 for less than $3.00 a day
Features =Diroct entry keyboard with programmable

Finally, a low-cost lab quality signal generator—a true
alternative to the $7,000 generators. The R5G-10 is a
hard working, but easy o use generator ideal for the lab
as well as for production tesl. Lease it for lessthan $3.00 a
day. Featuras =100 kHz (o 999 MHz =100 Hz resolution to

2 METERS
0223 MHz
*440 MHz

FAMTASTIC

FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

Ramsey breaks the price barmer on FM ngs’ The FX s deal for shack,
portable or mobde. The wide frequency coverage and programmable re-
peater splits makes the FX the perfect rig for Amatewr, CAP or MARS
spphcatons. Packeteers really apprec:ate the dedicated packet port
“TAUE-FM"™ signal and aimost instant T/R swilching  High speed packet?

MNo problem. Twelve diode programmed channeds, SW RF output
sensitive dual conversion receiver and proven EASY assembly. Why pay
more for a used foresgn ng when you can have ong AMERICAN MADE (by
you) for lkess. Comes complete less cass and spaaker mike. Order our
malching case and knob set for that pro ook

FX-146 kit (2 Mators) 514995
FX-223 kit (1 Vu Maters) £149.95
FX-440 kit (3/4 Maters) .. »169.95
CFX matching case sal .5 2495

memory *Audio & transmitter frequency counter *LED bar
graph frequencylarror deviation display +0.1-10.000 uV
output |leveis *High recelve sensitivity, less than § uV
= 100 kHz to 969 8985 MHz *Continuous frequency cover-
age *Transmil prodection, up to 100 watts *CTS tone
encoder, 1 kHz and axiernal modulation.

FREQUENCY COUNTERS

CT-70 7 DIGIT 525 MHz

Ramsay Electronics has been manufacturing alec-
rorms tes! gaar for ower 10 years and is recogriired o
is lab quahlty products atl breakihrough prices. All of
Jur counters cany a full one-year wamanty on parts
ind labor. We take greal pride in baing the largesi
nanufacturer o! low-cost counters in the entire
U.5.A. Compare specifications. Our counters are full-
‘eatured, from audio to UHF, with FET high
mpadance inpul, proper wave shaping circuitry, and
durable high quality epoxy glass plated-thru PC
aoard construction. All units are 100% manufaciuresd
nthe U.S.A All counters feature 1.0 ppm accuracy,

ALL COUNTERS ARE FULLY WIRED & TESTED

500 MHz, 200 Hz above » - 130 to + 10 dBm outpul range
*0.1 dB outpul resolution =AM and FM modulation #20
programmable memaories =0Ouwtput selection in volls, dB,
dBm with instant convoersion batwean units *RF output
reverse power prolacied =LED display of all parame-
ters—no analog guesswork!

CT-90 S DIGITG00 MHz  CT-125 9DIGIT 1.2 GHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS
Telescopec ship antenna—BNC plug, WA-10 . _. ... $11.95
High impedance probe, light loading, HP-1 _ . $16.95
Low-pass probe, audio use, LP-1 . 516.85
Direct probe, genaral purpose use, DC-1 ceraeis $18.08

Tilt bail, elevates countar for aasy viawing, TB-70 $0.88
Hechargeable intérnal battery pack, BP-4 ... ._ .. ... §8.85
CT-80 oven timabase, 0.1 ppm accuracy, OV-1 oo 5906

MODEL SENSITIVITY DIGITS | RESOLUTION PRIC
CT-50 20 Hz-800 MHz < 25 mV 1o 500 MHz 8 1 He, 10 Hz $189.95
CT-TD 20 Hz-550 MHz <50 mV 1o 150 MHz T 1Hz, 10 Hz, 100 Hr $139 85
CT-8d 10 Hz-600 MHz = 10 mV 1o 150 MHz 9 0.1 Hz 10 Hz. 100 Hz £16095
< 150 m¥ 10 6D0 MHr
CT-125 10 Hz-1.25 GHz < 25mV 10 50 MHz ] 0.1Hz, " Hz 10Hz $189 85
< 15 m¥ o 500 MHz
< 100 mV 10 1 GHz
CT-250 10 Hz-2 5 GH= < 25 mv 1o 50 MHz 9 0.1 Hz, 1 Hz. 10 Hz £340 05
typically 30 GHz < 10mV 1o 1 GMz
S0 mV 0 2.5 EH2
PS108 10 MHz-1.5 GHz. < 50 mV Convert your exrsting countar 559 85
Prescaler dica by 1000 o1.5GH:?

SPEED RADAR
$89.95

FM WIRELESS
MIKE KITS :
FM-1

SHOWN

BROADBAND —
PREAMP '
o D

e s

Boost those weak signals fo your

2 MTR & 220 BOOSTER AMP

Here's a great booster for any 2 meter or 220 MHz hand-held unit,
These power boosters deliver over 30 watts of output, allowing you 10
hit the repeater's full gusling while the low noise preamp remarkably
improves reception. Ramsey Electronics has sold thousands ol 2 meler
amp kits, but now we offer complately wired and lesied 2 mater, as wall
as 220 MHz, units. Both have afl the leatures of the high-priced boos!-

ers al a fraction of the cost

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fully wired & tesied e e
PA-20 220 MH: POWER BOOSTER (8 X power gain)
Fully wired & tested e iy e

20, 30, 40, 80M
CW TRANSMITTERS

some finished look

Your choice of bands 528895
£$1285

{Specily band: QRP-20, 30, 40 or BO)
Matching case & knob set, CORP

E-ZKEY CMOS KEYER

Send perfact CW withen an howr of recewing thes k!
Easy-io-buid kit has sdetone oscillator. speed control
and keys most any transmitter. Runs for monihs on a 9V
batery. Z8-page manual gves aas on makmg your
own key for extra savings. Add our matching case set
tor compiete stahon kook

CW-Tkit . _. £24.95
Matching case knob sel, CCW e 51295

ACTIVE ANTENNA

$89 95
$80 .95

Bulld your own mini ham station. Sensitive all-mode
AM, CW, S5B receivers use direcl convarsion design
with NEE02 IC as featured in Q5T and ARAL hand-
hooks. Very sensitive varactor tuned over entire band.
Plenty of speaker volume. Runs on 8V battery. Very
EASY 1o bulld, lots of fun and educalional—ideal for
beginner or old pro. New 30-page manual Add the case
sl for well-fitted professional look

Your choice of bands £29.95

Join the fun on QRAP| Thousands of these mini-rigs have
been sold and tons of DX conlacts have been made,
Imagine working Eastern Europe with a $30 transmii-
tar—that's ham radio at its best! These CW rigs are ideal
mates to the receivers al righl. They have two-position
variable crystal control (one popular QRP XTAL includ-
ad). one watt outputl and built-in antenna switch. Runs on
12VDE. Add our maiching case and knob set for a hand-

Matching case & knob sei, CHR $1295

20, 30, 40, 80M
All Mode RECEIVERS

{Specity band: HR-20, HR-30, HR-40, HR-80)

2,6,10 MTR, 220
FM RECEIVERS

g ' complete kit
SG-7

lew low-cosl microwave Doppler
adar kit "clocks'' carg, planes, boats,
orses, bikes or any large mowving ob-
a¢l. Dperales al 2.6 GHz with up 1o
{4 mile range. LED digital readout
isplays speed in miles per hour, kilo-
weters per hour or feel per sacond!
:arphoné outpul allows for kistening to

scanner, TV, shortwave radio or fre-
guency countar, Flat 25 dB gain, 1 to
1000 MHz, 3 dB MF. BNC conneclors,
Runs on 12 VDC or 110 VAC
PR-2, wired, includes AC adapter

. $59.95

Easy 10 bulld power amp has B times

Pick the unil that's right for you. All
unita Iranamil stable signal in B8-
108 MHz FM band up to 300 excepl
for hi power FM-4 that goes up to
172 mile

FM-1, basic unit 595
FM-2, as above bul with added
mike preamp . §785

as external jack.

Maiching case & knob setl, CAA

Cramped for space? Get longwire performance with
this deskiop antenna. Prapary designed unit has dual
HF and VHF circuitry and bullt-in whip antenna, as wall
gain contral and 9V oparation
makes unit ideal for SWLs, traveling hams or scanner
bults who need hofter recephion. The malching case
and knob set gives the unit a hundred dollar look

Kaep an ear on the local repeater gang, manitor the cops,
check out the weather or |us! plain listen around. These
sensitive superhet receivers are just the ticket. They tune
any 5 MHz partion of the band and have smooth varactor
tuning, dual conversion with ceramic IF filters, AFC, ad-
justable squelch and plenty of spaaker volume. Runs on
#V battery and performance that rivals the big rigst For a
complete finished pro look, add our matching case and
knob set with screened graphics

FM communications raceiver ki .. 22995
Specify band: FR 146 (2m), FRG (6m), FR10 (10m), FR-

. §24595
$1295

ctual doppler shifl. Uses two 14b cof-
=z cans for antenna (nof included)
nd runs on 12 VDC. Easy 1o buidd—
i microwave crcutry & P sinpime
8BS plasic case with speedy graph-
= hor 3 protessonal 100k, A very use-
# and full-of-tun kil

power gain, 1W in, BW out, 2W in,
16W out, 5W is for 40W oul. Same
amp as fealured in many ham mag-
arine amcles Complete with all
parts, less case and T-R relay.
PA-1, 40W pwr amp kit $£34 85

SPEECH SCRAMBLER

Communicate in total privacy over phone or radic. Kit
features foll duplex operahon usng reguency FTver-
0. Both mike and speaker of Ene infoul connechions
Easy hookup 10 any radio, and telephone USE rEQUIres
no direct connechon! Easy 10 buwid 2 IC circust. Can also

Matching case & knob set, CFR .. 51295

FM STEREO TRANSMITTER

220 (220 MHz)

TR-1, AF sensed T-A refay kit $11.85

LO NOISE PREAMPS

Makg that reciever coma
ALIVE! Small size for sasy
nstallation with Hi-Q tuned
input for peak performance

PACKET RADIO

T New Ver=nns 3re aviilabia
for the Commodore 64 (P-844)
aor the IBM-PC (P-1BM). Easy as-
sembly “"NO TUNING". In-

MUSIC MACHINE

Mea o raf el prociuce 25 S
ent classical and popular tunes
plss 3 doorcheme sounds. Lots of
fun for doorbells, shog, oF store an-

UCROWAVE

NTRUSION ALARM

 reéal microwave Doppler
ensor thal will delect a hu-
1an as far as 10 feaf away

be usad 1o descramble many 2-way raso signais. Fin-
ish your ikt off with the handsome case & knob set

Maiching case & knob set, CS5

SHORTWAVE RECEIVER

- 1296

Run your own stereo FM station! Transmat a stable sgnal
n the standard FM broadcast band throughout the house
dorm o neaghbornood. Connects @asdy 1o line outputs on
CD player, tape decks, elc. Runs on 9V baflery, has
internal whip antenna and external antenna jack. Add our
case sef for a “station™ look!

FM-10 kit $29.95
Matching case sat, CFM : $1295

$2995

Jperates on 1.3 GHz, and is
ot aftected by heat, light, or
ibrations, Drives up to 100
1A output, normally opan or
losed, runs on 12 VDC.,

;omplete kit MD-3 . $19.65

"ONE DECODER
compiele 1oné decodet | SWITCH
r asingié PC boad Fee-

s oElecion, Foi, e
A0 R0 T used B b e

2 vls VOO
o= TD1 S6.85 | VS-1 kit

TCKLE STIK

ar set, LB56

trancas, car hom, music bowes, elc
Auns on 9V baltery or wall irans-
former. Exceflent speake volume
and adjustable tempo and plich. | KIT  P-B4A $50.95 | 2M—PR-10, 220 MHz—PR-
Add out case sel for a handsome P-IBM $58.05 | 20, 440 MHz—PR-40,
finished look.

Complele kil, MM-5 £24 05
Case + knob set, CMM-5

VOICE ACTIVATED | TELEPHONE

Voice activated | Min-sized with profes-
sres: #00-2000 Hz ad- | switch kil provides | sional performance.
mtabie range va 20w | switched output with | Sell-powered from
ot voliage reguialon, 56T § current capability up | phone line, transmits
> Usstyl tor touchione || 10 100 mA. Can drive | in FM broadcast band
relays, lights,
&ven a ispe recorger | easily anywhere on
ke ecooer Roson | molor. Runs on 8 | phone line or inside

LIGHT BEAM

v shocking kot Bink- | COMMUNICATORS
1] LED aftracts vic- | Transmils audio ower § microvoll sensitivity,
ms 1o pick up nno- | infrared beam up 1o § IC delector and 10.7
anl-looking can— | 30'—use simpie lens- | MHz IF. Tunes Std
ou watch th& fun'! | esto go up to “a mile! § FM broadcast band as
Jeal for office dasks, | Hum free, uses 30 kHz | wall as large postions
arties, nosay know- | carrer, Greal for wire- | on each end. Ideal for
-alls! less garphones of un- | "bug’’ receiver, hob-
S-4 kit 50,895 | detectable "bug."
Transmitter + recely- § even as FM radio!

cludes FREE disk aoltwame, PC
Board and Full Documentation

Excellent gain and noise fig-
ure—guaranieed 1o improve
recaption! Specily band:

CASE CPK $12.85 | Each kit i+ B17.86

295

TRANSMITTER

SPEAKER PHONE
Talk on the phone hands-free, greal 1o put in
shop or shack, press the bution 10 ansSwer—no
actual phone needed. Works Same a5 COmimer -
cial units. Talk from anywhere 0 1oom, phong
lingé powerad—no batlery neaded. Super for
tamily and conference calls or buy two lor
hands-free inlorcom! Add ouwr case set lor a pro

o
SP-1 Case-CSP

LED, or | up o % mie. Insisls

phone!

$6 95 | PB-1 kit $14.95 £29 95 $1295

BROADBAND
FREAMP

Very popular sensitive
all-purpose preamp
ideal for scanner,
Tvs, VHFIUHF rigs,
counters. Lo noise, 20
dB gain, 100 kHz-1
GHz, 9v-12 VDC op-
aration

SA-T kit #1485

SUPER SLEUTH

A Supol senstive am-
pliter wiach will psci
up a pin drop at 15
feat! Great for moné
tonng baby 5 room or
as general purpose
amplifigr, Full 2W rms
outpul. Auns on 6 1o
15 volls, uses B-45
ohm spoakear,

BN-3 kil

FM RADIO
Ful-edged superhet,

by experiments or

. 519.85 | FR-1 kit $18.95 $6.95

Fantastic receiver thal caplures the world with just a
12° antenna! Can recaive any £ MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
AF gain control, plenty of Spéakar volume and runs on a
gV batiery. Fascnating Scoul, school or club project
provides hours of fun for even the mos! serous DXer
For the car, consider ow shortwave converiar Two
swilchable bands (in 3-22 MHz range), each 1 MHz
wicke—junahle on your car radio dial. Add some miteresd
o your drve home!

Shortwave receer ki, SRI 52995
Chortwawe comvanas &l 501 .~ - .
Maiching case set for SRI, CSRH $12.95
Matching case set for SC1,C50 $1295

only'. add 5% 00, » Dads
51,00 *NY renldenls ndd 75
=0y day pars warranly an kil paris
yaar pars & lanar WErranty on wined unis.

Hear exciling arcraft communications—psck up planes
up o 100 mies away' Receives 110-136 MHz AM air
band, smooth varactor tuning superhel with AGC, ce-
rame filter, adjustable squeich, excelien! sensitivity and
iots of speaker volume Runs on 9V batery. Great for air
shows or just hanging around the airpon! New 30-page
manual detaiiz piot talk, too. Add case sel for “pro”

AR-1 it £24 95
Matcheng case set, CAR £12395

__ PHONE ORDERS CALL
71

AIRCRAFT RCVR

6-924-4560

FAX 716-924-4555

RAMSEY ELECTRONICS, ING. 793 Canning Parkway, Victor, NY 14564
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Courteous Service » Discount Prices » Fast Shipping

(S

P.O. Box 567 » Van Nuys, CA 9140

LED BACKLIGHT

1.57" X 1.08" X LED lighted
backlight. Frequently used
behind LCD displays

to enhance visibility

of characters. Four green
LEDs, one in each comer,
light the device. 0.12" thick clear plastic with white re-
flective backing. CAT # LED-BL 2 for $1.00

6VDC, 4PDT KH STYLE RELAY
V2

Number 9 on your Feedback card

SPECIAL PURCHASE!!
Omron # MYQ4-02-VH-6VDC
6 Vdc, 37.5 ohm coil, PC pins.
4PDT, 5 amp contacts.

1.07" X 0.82" X 1.41" high.
CAT # 4PRLY-6PC

$2.50 each

10 for $20.00

EXPER IMENT

POWER

REDUCED PRICE!
4 (USED) AA
RECHARGEABLE BATTERIES

Battery pack with 4 AA L
nickel-cad batteries in series | 1
to make a 4.8 volt pack. |. .
Batteries have soldertabs and

can be separated and reconfigured.

CAT# NCB-41AAU SPECIAL ! $2.00 per pack

12 VDC LATCHING RELAY

Midtex # 327-21B200

12 Vdc, 400 ohm dual coil latching relay.
DPDT, 2 amp contacts. Fits 16 pin DIP
socket. 0.8" X 0.4" X 0.33". UL listed,

e
e R e R B R o 1 P
F i i H : ;" : g
i L e L cd" Sk age :EE:! 18
1 . i e
P .
A P » V I :
& il T ek ; i )
| 5 : 1 ' - - -
- . ] "4
e B i . 1 8 |
i + ) 3 :
-c ¥ = 1 k
¥

CAT# LRLY-125 $2.00 each

VIDEO/RF MODULATOR

Onginally made for use with

o T
the Commodore computer, ‘:.., —
these good quality w«nﬂ“’“t \
video modulators E = #,s;:%;;ﬂ
were probably i /

use, but they operate - %
well on 6-12 Vdc. They accept color video and audio,
and a selector switch is provided for output to channel 2
or 3. Easy to hook-up. Requires a 6-12 Vdc power sup-
ply or wall transformer and a connector to interface with
your audio/video source. RCA jack output. Hook-up in-
structions included. 3" X 1.47" X 0.75",

CAT# AVMOD-3 $5.00 each

P
designed for 9 Vdc
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DC-DC CONVERTER

Satellite Technology ——
Services, Inc.# AV 011 AN
Input:

o Figure A. Corrected parts placement diagram for the Experimenter’s Power Supply.
13.756 Vde to 27.5 Vde %, AE

Output: q"‘“\‘:-._—-” — = An Experimenter’s Power Supply
13.75 Vde @ 1.3 amps =edy ’f‘f—;ﬁ‘_ y . : : - :
Plugs into cigar lighter = See the above article by KF9GX in the May 1993  placement diagram with the IN4001 diodes properly
receptacle in car or airplane. Converts, filters and issue of 73, page 30. Here is a corrected parts located.

regulates voltage for use with 12-14 Vdc appliances.

Fused cigar lighter plug on heavy duty 3 ft cable. Continued on page 25
4 1/2 ft cord on output side terminates with a small DC

co-ax power plug that, in most cases, will need to be cut-
off and replaced with another type of plug. Ideal for pow-

ering portable TVs, communications equipment etc.
CAT# AV-011 $5.00 each Heterodyne Headache #14.226.5
- TOLL FREE ORDER LINES Get fast relief with a ‘;’*I"h!*"':““":* L‘*;"i‘ilﬂ"ﬂ'-‘ WHY ARE THE DX NETS
S - g : The MagicNotch filter: ALL ON THE NATIONAL
_1-800-826-5432

- ®
cHa : GHEEHE i - m a g l c ]ll n ﬂ t ch « is fully automatic. No tuning is necessary,

- — automatic notch audio filter « easily installs between the rig and an
TERMS: Minimum order $10.00.Shipping and handiing external speaker or headphones.
for the 48 continental U.5.A. $4.00 per order. All others

can be left on all the time while operating

including AK, HI, PR or Canada must pay full shipping. S5H. - _
All orders delivered in CALIFORNIA must include state « shows filter operation with its 2 color g,
sales tax (7 .25%, 7.5%, 7.75%, 8 .25%, 8.5%) .Quanitities LED,
Limited. NO C.0.D. Prices SU.E!;ECI to change w/out notice. }’]agii:ullj.-' removes all « allows vou to work ansd SSBsignal under $ 1 0995 ‘w\ E
Call or Write For Our heterodynes caused by a4 20 over 9 carrier.
FREE 64 Pﬂge Cﬂfﬂl‘ﬂg tuners, carriers, CW, - requires L2V DC—usually available from Shipping & handling $5.00
(Outside The U.S.A. Send $2.00 Postage) “P"TFMEREE sniafher: © SCCASPRRER S SIECH Foreign orders $10.00
simiiar ¥l Al day money back guarantee
ALL ELECTRONICS CORP. e
P.O. Box 567 » Van Nuys, CA » 91408 J*Com - 793 Canning Pkwy - Victor NY 14564 - (716) 924-0422 - FAX (716) 924-4555
CIRCLE 194 ON READER SERVICE CARD CIRCLE 55 ON READER SERVICE CARD
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/F WE SHIP WORLDWIDE

P b
IBarry Electronics Corp.

WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment!

Y/

KENWOOD

Wherever | go, | take my radio.
Specialist in RADIOS;
Business marine aviation,
ham radios and scanners.

ANTENNAS YAESU ICOM
SR A-S. AES, Cushcraft, Hy-Gain, FT-23R/26/76 IC2/A/4SAT

- Hustier, KLM, METZ, Urban,

Bl MODUBLOX, TONNA, Buttsmut,
g4 Muit-Band

KITTY SAYS: WE ARE OPEN 7 DAYS A WEEK

Saturday 10-5pm/Sunday 11-4 pm
Monday-Friday 9 to 6:00 PM

STANDARD ,MAXON

Come to Barry’s for the best buys in town

For

Los Precios Mas Bajos en Nueva York

WE SHIP WORLDWIDE!

IC-RT1A, R72A, R100, R7000A, R7T100A, R9000A,
IC-725, 728, 729, 735, 737, 765, 781. IC229H,
IC3230A, IC901A, GPS Receiver: GP-22

==

CONTACT US FOR THE LASTEST IN
BUSINESS AND HAM RADIOS,
SHORTWAVE RECEIVERS &
SCANNERS, MOTOROLA, YAESU,
ICOM, KENWOOD, ALINCO,

KING, SONY, SANGEAN

» RELM, BENDIX g

FRG-100B FT-736R, FT-1000D, FT-416/816, FT-530,

FT-5200, FT-2400, FT-470, FT-530- FT411E

Landmobde HT s
o0 U1B, H1B,

FT411E-811-911 ICO2AT/25RA
FTH-2008/7008 IC2/4GAT/24AT

IC-A21/U16
SCANNERS
“TS-50S", TS450S/AT, R-5000, TS-850S, AOR:
TM 241/A/441A, TR-751A, Kenwood Service 900, 1000,
Repair, TS140S, TS690S, RZ-1, TS-790A, 2‘3"« aﬁ';
| TS950S0, TH-T8A, TH28/48A, TM-B41A, '
TM-741A, TM-732A, TM-641A, TM-742A, L e
= Ft‘ﬂl.u. H?Ei.
MARINE RADIOS R7000,
ICOM M7, M11, M56, M700TY, MBOO R7100,
AVIATION PORTABLE ICOM A-21 R9000
MOTOROLA MARINE KING KX 99 Bearcat
Budwig ANT. Products Linear Amplitier:
FLUKE 77, 83, 85, 87 Multimeters | Ameritron. icom, Kenwood, Yagsu

| | Satellite telephone in
suitcase for worldwide
use, also for use in car
and wireless telephone
(for export). Motorola
Radios and cellular
phones stocked.

V100, UsD0

MAXON MOTOROLA,

YAESL: FTH 2008/7008
UNIDEMN, REGENCY, KING
MARINE 1ICOM- M7, M58, MT00
AVIATION ICOM: A21 A200 M T, TAD

MFJ-1274, MFJ-1224, AEA

PK-88, MFJ-1278T, PK-900, PK-232  MOTOROLA AUTHORIZED DEALER
MBX W/FAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER

“YAESU Ham and Business Radios”

FT-T67GX, FT-890, FT-747GX, FT-990, FRG-8800,

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

Export orders expedited.

Paiches lelephone calls from your
radio 1o phone line. Great for mak-
ing and receiving phone calls
where there are no phone lines.
Simple to use. Write or fax for
Inquires.

Simplex, semi-duplex, full duplex,
CES & CSI Modeils stocked: SDI-
50, PPV, CS700/800/900 etc. Our
service Lab will wire in systems for
you if requested.

Telephone Autopatch

Save money on batteries.
Ask for Special Prices.

= COMMERCIAL | 'antronics
Antenna Tuners: v KAM PLUS KPC 234, [ -
MFJ, AEA AT-300, IE:EATEHS KPC2400, SUPER FAX 11, bHE’HT‘*:"ﬂ-VE EEEE IVERS
Computer Interfaces ICOM, KENWOOD, STOCKED. ::;'E HJ: Data Engine, D4- STOCKED
Stocked: MFJ-12708, YAESU. Wm:r:gn

BL8H, AT300, etc.

Covercraft/Coaxseal Stocked

MLl T PN FTT AT AT T BT AT

e B B SUUMIAIE]MLECI IR

Radios for Business,
Gov't, 2-way, etc.

= Ii.-'\-

-‘;
& : -
DSP 2232 AUTHORIZED AMPLIFIERS Stocked & Serviced, 2 X
ALINCO DJ580T, 120T, 162T, Wide selection of SW & Amateur DEALEFI STOCKED: L é -:F
460T, 180T, F1TH, DR570T, etc. Aessasialy SONY. i Call for Great Prices! | Ik
BIRD Wattmeters & : *  TE Systems 4 | |
Elements In Stock Shortwave Radios Stocked COMET
| Telephone scramblers . o e DIGITAL FREQUENCY COUNTERS sToxen :EEPHEHT 3’5
for cellular and regular | | phillips DC-777 @ $499.95 OPTOELECTRONICS model 1300 H/A, 0-1300MHz !5
phones. $289.% each sdcmes, 2300, 2210 H, 0-2200 MHz, 2600H, UTC-3000, 2810 ™ IN STOCK 1 ||
—— S el i
— R raesegrngewieiess Sl STANDARD. H

"R R 3-500Z BENCHER PADDLES HipGuait Towts |4 E
Spuciatr, Burher & 5728, 6JS6C JE LORA DATE £ TERS will be shipped -4
Comet, Cushcratt, 12BY7A & : A = ' - directtoyou .53
i Ga, 6146B STOCK \ FREE of ;f:
~e = shipping cost. | £~
BIRD MIRAGE/RFC Amplifiers  JRC Short-wave radios A

(144, 220, 440 attmeters & ASTRON POWER SUPPLIES JST135, NRD-535D

MHz), Isoloop. Elements Belden Wire & Cable, Int'l| Wire Ameritron Ampliﬂm;s

In Stock OPTO KEYERS STOCKED = AMERITRO N =

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

New York City’s

BARRY INTERNATIONAL

Monday-Friday 9 A M to 6:00 P.M.
Saturday 10- Spm /Sunday 11- 2pm

Station.

IRT/LEX-'"'Spring St. Station''. Subways: BMT-
“Prince St. Station”. IND-"'F** Train-Bwy Station™ ALL
Bus: Broadway #6 to Spring St. Path-Sth St./6th Ave. SALES

LARGEST STOCKING HAM DEALER

Defense, etc. Portables,
mobiles, bases, re-

We stock: AEA, Alinco, Ameco, Ameritron, Antenna Specialist, ARRL,
COMPLETE REPAIR LAB ON PREMISES A-Etﬂﬂtiﬂ. Astron, B&K, EE'U'I.EH. Bencher, Bird._BuﬂEmuL CES, Cushcraft,
Daiwa. Elmac, Henry, Heil, Hustler, Hy-Gain, Icom, KLM, Kanlronics,
Kenwood, Larsen, Maxon, MFJ, Mirage, Molorola, Nye, Palomar, RF
‘“Aqul Se Habla Espanol’’ gf:;g“:&‘éu"gﬁ: Products, Shure, Standard, TUBES, Uniden, Yaesu, Vibrofiex, Duplexers,
la. MAXON Sﬁndarm Repeaters, Scanners, Radio Publications |
Yaesu. We serve munici- WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
FAX 212-925-7001 Phone212-825-7000 | paiies, businesses, Civi HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.
peaters.. Amateur Radio Courses Given On Our Premises, Call
Export Orders Shipped immediately.

FINAL Technical help offered upon purchase

FAX: 212-925-7001

~ CIRCLE 41 ON READER SERVICE CARD



Number 5 on your Feedback card

FM Packet Deviation Meter

Put your packet station on the money for 20 bucks.

here are a lot of “plug-and-play” ama-

teurs today, and many are working FM
packet. While many traditional amateurs can
draw a Bessel function chart with their eyes
closed, this new breed of ham is a lot less
technical. Many have a hard iume digesting
the concepts of bandwidth and frequency
drift, never mind deviation. This article will
help. It shows how to build a useful instru-
ment, explains exactly why it is needed, and
challenges the less-than-technical ham to ex-
pand his or her electronic expertise.

Like most newcomers to VHF packel ra-
dio, I set my system up by connecting all the
cables and getting on the air. It wasn’t too
long before 1 checked my audio levels. Un-
like voice, there aren’t a lot of people who
complain if your packet audio is too hot or
too weak. Actually, I don’t think anyone lo-
cally listens to the packet tones because |
was hotter than a two dollar pistol. First I set
my receive audio level, and this was simply
an increase in volume until the TNC Data
Carrier Detect (DCD) light illuminated, fol-
lowed by a squelch adjustment (some TINCs
can operate without squelch, and this is the
better way to go). You can make a pretty
good judgement about setting the transmitter
audio level by listening with another radio,
but the correct method 1s to use a deviation
meter. You won't find inexpensive deviation
meters at any radio store, SO you're going 1o
have to build one. This article presents a de-
viation meter based on William Crowl
N6MWS’s design from the January 1990 is-
sue of 73 Amateur Radio Today. The circuit
uses parts available at Radio Shack, and will
run about $20. Bill’s circuit featured many
other useful functions which I deleted from
this design to make it a simple one-evening
project.

Figure 1 shows the schematic. This meter
15 based on simple AC voltmeter principles.
It picks up the AC voltage from the receiv-
er's FM detector, amplifies, rectifies, and
drives the meter movement. The first stage
takes the AC voltage from a scanner or your
ham rig's discriminator output, blocks the
DC, and amplifies it with a gain of three.
The next two op amp stages form a clever
full-wave rectifier function. The positive
half of the input waveform passes around
the second op amp to the third, while the
negative half is inverted by the second stage,

22 73 Amateur Radio Today » August, 1993

by Steven R. Sampson NSOWK

Photo A. The FM Pm:'ker Deviation Herer makes this station cﬁmpfﬂe

causing a positive output to the third stage.
Bill recommends that you not change the
values of the second-stage resistors. The cir-
cuit is based on the LM-324 op amp chip. It
draws about 1 mA total and will last forever
on a 9 volt battery. It’s very simple to put to-
gether on a perfboard. See Figure 1.

Calibration

I’ve really enjoyed watching all the sig-
nals as much as listening to them, and it took
a bit of analysis to figure out the best way to
use the meter. After several days of monitor-

ing signals over the air, I found that the
whole range of the meter is used by various

Det. 1M
mput C1 R3
=
Dl
YV " |
o 10g | Buffer
R Q1
ZN2222
R2 < 10K 22K (ep1)
(W -
4 ll!m (ept)
Pin 10 of Scanner
MC 3357 IC
MAKES METER
Read Zero When

Squelch Is Active

A1l Ri12
22K 100K
RY W
82K — IC-1 D2
LM-324

W{T

Figure 1. Schematic for the FM Packet Deviation Meter:



ASTRON

CORPORATION

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

ASTRON POWER SUPPLIES

e HEAVY DUTY o HIGH QUALITY » RUGGED « RELIABLE

SPECIAL FEATURES

® SOLID STATE ELECTRONICALLY REGULATED

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

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

» MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

* HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE

« THREE CONDUCTOR POWER CORD except for RS-3A

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

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

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

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

MODEL VS-50M « ONE YEAR WARRANTY * MADE IN U.S.A.
Colors Continuous ICS* Size [IN] Shippin
MODEL Gray Black Duty [Amps) [Amps] HxW=x=D Wl.ﬁll:[hsﬁ
« LOW PROFILE POWER SUPPLY
SL-11A E : 7 11 2% X 7% x 9% 1
Continuous ICS* Size "Hll Shipﬂlin
MODEL Duty [Amps]) (Amps) HxWx Wi hs.!]
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3V % 6% X 7' B
RS-5L 4 5 3% X 6% X 7' 7
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) ﬂhiprin
— MODEL Duty (Amps) [Amps) HxWxD WL | hsﬂ
A Rieais RM-12A 9 12 5% % 19 x 8% 16
: s L RM-35A 25 35 5% x 19 x 121 38
. pihe el RM-50A 37 50 Y x 19 x 12" 50
. e : RM-60A 50 55 7 %19 x 127 60
o * Separate Volt and Amp Meters
ol e i RM-12M 9 12 5% x 19 x 8 16
. A S RM-35M 25 35 5% % 19 x 12% 38
RM-50M 37 50 5l % 19 x 12% 50
RM SERIES MODEL BMrJoM RM-60M 50 55 7 x 19 x 121 60
Colors Conlinnons ICS* Size [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duly (Amps) (Amps) HxWxD Wi. (lbs.]
RS-3A B 2.5 3 3 X 4% x 5% 4
RS-4A . 3 4 3% x 6% X 9 5
RS-5A ® 4 5 3% X 6% X 7Y% 7
RS-TA W 5 5 7 3% x 6% x 9 9
RS-7B g E 5 7 4 x 7% x 10% 10
RS-10A H B 7.5 10 4 x 7% X 10% 11
RS-12A E @ 9 12 4% x B x9 13
RS-12B . 9 12 4 X TV X 10% 13
RS-204A . 16 20 b X9 x10% 18
RS-35A . . 25 Ja 511 X 11 27
MODEL RS-7A RS-50A . 37 50 6 x 13% x 11 46
11 Continuous ICS* Siza [IN) Shipping
Hs M SEHIES MODEL Duty {Amps) (Amps) HxWxD WL [lbs.)
M S R e e Switchable volt and Amp meter
+ RS-12M 9 12 4% x 8 x9 13
» Separate volt and Amp meters
_ HS-20M 16 20 DX 9 x10% 18
fowe 0 T RS-35M 25 35 5x 11 x 11 2‘;
RS-50M 37 o0 B x 13% X 11 4
MODEL RS-35M
Vs. M AND YVRM-M SEHI ES e Separate Volt and Amp Meters = Output Voltage adjustable from 2-15 volts = Current limit adjustable from 1.5 amps
to Full Load
— e TR Continuous ICS* Size [IN) Shipping
i MODEL Duty (Amps) (Amps] HxWxD Wt. (lhs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 9 o 12 4% % 8 % 9 13
VS-20M 16 g 4 20 5% 9 x 10% 20
VS-35M 25 15 7 35 o x 11 x 11 29
..... VS-50M 3 22 10 50 6 x 13% x 11 46
"""""" = Variable rack mount power supplies
VRM-35M 29 15 T 35 5% x 19 X 12% 38
MODEL VS-35M VRM-50M 37 22 10 50 5% x 19 x 12 o0
RS-S SERIES  Built in speaker
- Colors Continuous ICS* Size (IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wt. [Ibs.)
RS-75 » . B 7 4 X 7% X 10% 10
RS-105 . 8 1.5 10 4 X TV » 10% 12
RS-125 " . 9 12 4% xB8x9 13
RS-20S 2 s 16 20 5% 8 x10% 18

MODEL RS-12S

*ICS—Intermittent Communication Service (50% Duty Cvcle Smin. on 5 min. off)

CIRCLE 16 ON READER SERVICE CARD
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packet stations. The really poor ones drive
the meter against the 15 reading (over devia-
tion), while no audio of course, drops it
down to 0. I chose the 2/3-scale 10 reading
as the best calibration setting.

Without a signal present, the discrimina-
tor outputs a noise waveform, so the calibra-
tion pot on the meter is aligned to center
about this 10 reading. Calibration needs to
be performed each time the frequency is
changed. I usually monitor the frequency for
a minute to make sure there is no interfer-
ence, and then recheck calibration. Any
anomaly causes me to change frequency and
recalibrate.,

When a packet is received, the meter will
deflect downward for the good guys and up-
wards for the bad guys. It’s important that
you only measure signals that are full-quiet-
ing, as noise will throw the reading off. I
find it best to keep the circuit portable and
take it to the transmitter for alignment. RF is
bad news for consistent readings, however,
You can avoid this by both removing the
scanner antenna and placing a dummy load
on the transmitter. If your TNC does not
have a variable deviation adjustment (a de-
sign defect), the common method is to wire
a 10k ohm potentiometer into the audio line
to the transmitter. Don’t depend on high or
low jumpers to operate correctly—these are
sucker settings.

After these initial steps, I usually com-
mand the TNC into the “calibrate” mode and
send the high tone. Another good method is
to command the TNC to the “converse”
mode and hold down the “return” key. I then
quickly adjust the audio pot to my calculated
3 kHz deviation reading (about 8.0 on my
meter). Unless you calibrate your meter to a
known source you are only guessing about
what the readings mean, as each discrimina-
tor is different. If you can’t find a calibration
source, you can listen to signals on the air or
tune your station by ear to get an initial esti-
mate. After a couple of days you will quick-
ly come to know what is good and what is
bad by monitoring the performance of both
your own and other packet stations. The ob-
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Photo B, The FM Packet Deviation Meter with co

.......

ver removed.

ject 1s to get a downward deflection.

Some radios produce a noticeable differ-
ence in the two AFSK packet tones. Here,
you may want to do the alignment using the
more critical high tone. As you might ex-
pect, any frequency error throws everything
off, so make sure both the meter’s receiver
and the transmitter are tuned to the same fre-
quency.

Deviation Basics

Whether an FM receiver has a discrimina-
tor, ratio detector, quadrature detector, or
one of the modern phase detectors makes lit-
tle difference as long as the output of the de-
tector 1s proportional to the amplitude of the
modulating tone. When a signal is fed to the
FM modulator, it varies the frequency di-
rectly. The modulated FM signal is a vari-
able set of sidebands whose total bandwidth
depends both on the frequency of modula-
tion and the amount of deviation. The limits
set by the typical narrow band FM receiver
[F stage is about 15 kHz,

The best method of determining the band-
width of an FM signal is to use a Bessel
function chart, as shown in Figure 3. You
use this chart to find the number of sideband
pairs and then compute the bandwidth. First
you calculate the modulation index:

D

— E—
—

m
where P = modulation index,D = peak devi-
ation, and m = modulating frequency.

Then you examine the chart to see how
many sidebands there are on each side of the
carrier. If the curve comes off the baseline a
line-width or more, I include that sideband.
The simple bandwidth formulas you find in
textbooks are all different and can be con-
sidered unreliable. Use the chart. The worse
case example is an FM signal that has been
deviated 5 kHz with a modulating frequency
of 3 kHz. The modulation index is 1.67, giv-
ing us four sideband pairs, or eight side-
bands of 3 kHz, requiring an estimated 24
kHz bandwidth to contain it. This is quite
acceptable for voice when it occurs only
briefly. Packet uses a high tone of 2.2 kHz,

Photo C. The finished product.

and the predicted bandwidth using 5 kHz de-
viation is a steady 22 kHz. Transmitting a
signal with this wide a bandwidth is certain
to fail with distant packet stations, and likely
even to fail across town. There are two rea-
sons; First, most rigs will clip the audio to
limit the deviation, which causes distortion.
The second reason is crystal stability. One
rig may be tuned 1.4 kHz higher in frequen-
¢y, and the other 1.4 kHz lower, and still be
within crystal tolerance on 145 MHz. This
gives us about 12 kHz of worse-case usable
receiver bandwidth.

Using 3 kHz deviation results in a modu-
lation index of 1.36, and the chart shows
about four sideband pairs, or 8 times 2.2
kHz for a 17.6 kHz bandwidth on the more

Ree2
.

Figure 2. PC board pattern and parts place-
ment diagram.



Computer Control For The Ramsey FTR-146

The above article by WD8BBNR appeared on page 60 of the March 1993 issue of 73. We printed updates in the April and
June issues. With this corrected printed circuit artwork, we hope to have all the bugs out.

UPDATES

Continued from page 20

a4 @ . B & & & ¥ @

FTR1id6 INTERFARCE
by WDBBNR

Corrected PC antwork for the Computer Control for the Ramsey FTRH-146.

The Noise Remover

tions. Change R1 from 47k to 100k, and For more output from the circuits ohms. If you still need more output take

See the above article by KBMKB on
page 12 of the November 1992 issue of
/3. In some installations, the circuit
shown in Figure 3 breaks into oscilla-

R3 from 680k to 470k. Put a 0.001 pF ca-
pacitor across the input side of C1 to
ground, and a 0.001 uF capacitor from
point A to ground (across R8).

shown in all of the figures, exchange the
0.0047 puF capacitor with the 0.047 pF
capacitor. The series resistors
R5,R9,R12 can be increased up to 4.7k

out C3 and C6, and replace C4,C5,C7
with a 0.47 pF tantalum. The limit adjust
pot can be a 10-turn (not 25-turn) 10k

pot.

Subscribe to 73 Amateur Radio Today Call . . . 1-800-289-0388
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Packet radio communications program for : e
; saed 3061 B$ 288 ALL  @IOHA  NONPI d,

the Macintosh® Cﬂm?umr! i THHT 3060 BF 1950 ALL @USR  KI0IK 0225/2112 National (Ham) Boring Test.COM

**13050 8F 809 ALL eUSA HA20LZ 0225/2111 High & the Righty |||||

Supports multiple simultaneous connections each 1n its :D;:n; E';':'SUSE BF 708 ALL eUSA  KBOUQ 0225/2111 The Hee PC il

own window, with simultaneous transmission and 3057 BF KL7K  0225/2110 PACKET SOFTWARE SUGGESTIONS? ||

reception of packets in each window [‘"uﬁ" Ho313053 BS 4615 ANSAT @ANSAT OZIDHR 0225/2007 2Line Orbital Element ANSAT.O4[

3052 B% 4321 SAT eANSAT
3049 BF 1311 DSCAR eUSA

| Operates with any TNC that implements KISS mode [*KEOPHC irg URICR 0225/1956 SUN Kills Satellites?

Fully compatible with Sigma Desig{tlv Assncia}e&l 5::‘;“': ik KBSPYU 0225/1940 NEED INFO
| PacketMac Modem and Aaron Wohl's SoftKiss '

[*NOAN 3044 BF 2258 MODEM @USA  KC4UFB 0225/1839 HELP IDENTIFV NY MODEM !
I System 7 compatible, 32 bit_and cache clean [AKCOF 3036 BF 594 SALE ®ALLUSA N3LKA 0225/1640 Ranger 2950 |
- * . Y nod
(M Technologies, Inc. () || [*NORN | ' === . : e )
RR#1, Box 83A $49 95 VISA r 3057 Demo Version Available!
Kelley, IA 50134 A e Ask for details on how to get a co
(315) 597-2051 - o T o ST R R s M SR P os

CIRCLE 289 ON READER SERVICE CARD
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1.0 . - LA Parts List
-\I\ | | | Case Plastic RS&#270-627
\ caiux}n M1 1 mA meter RS#270-1754
-1 i J1 BNC jack RS#278-105
IC-1 LM-324 RS#276-1711
1 Q1 IN2222 (Optional)
- D1.D @1N914
0.5 R1,R2 10k All resistors 1/8 walt
' = B R3 330k
4 R4 1 Meg
R5 1k
- = 2 2k (Optional)
R7 9.1k
[ R8 4.7k
- RS 8.2k
R10 12k
i — R11 22k
R12 100k
R13 10k Potentiometer
y ' R14 15k Comes with RS meter
C1 0.01 pF Ceramic disc
[ ~_|fd C2 1 uF Electrolytic
4 Drilled and etched PC boards are available from FAR Circuits, 18N640 Field
-05 -I r | | ClL., Dundee IL 60118 for $4 plus $1.50 S&H.
1 p 3 4 5 6
Hodulation Index
local network system. I found that my sta-

Figure 3. Bessel function chart.. tion was able to connect with distant nodes

critical high tone, and 12 kHz for the low
tone. This reduced bandwidth is much less
affected by the frequency drift between sta-
tions, and is not distorted by the transmitter
deviauon limiting circuits. By listening to
the audio produced by 5 kHz deviation you
will notice that it sounds raspy and terrible,

Conclusion

The recommended setting for packet is 3
kHz deviation. With this meter you can
quickly adjust your station, and others, to
ensure that the transmitter hasn’t gone into
limiting, and that the bandwidth 1s optimized
for the typical receiver. By spending a little

that I thought were unreachable due to my
power level or antenna height. Loan the me-
ter out, and make sure everyone gets a
chance to use it. Thanks go to William
Crowl N6MWS for an excellent article and a
repeatable circuit design, and to Joe Buswell
K5JB who helped me first to calibrate the
meter and then to understand FM modula-

while the 3 kHz sounds very pure.

tion. H

time tuning up, you will benefit the entire

UTMOST MODIFICATION BIBLE
THE GREATEST IN IT'S TIME,
EVEN MORE COMPLETE!!
CWER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS,
CWER 20 ARE PRECALCULATED MODIFICATION CHARTS,
OVER 80 PLL DIAGRAMS, - SCANNER MODIFICATION.
OVER 100 MODIFICATIONS FOR PLL CB'S
OVER 100 HAM RADID MODEF RCA TIONS.
TEMN METER MOMFICATIONS LINER SCHEMATIC DESIGN.
D*-*EFHM MIKE WIRING CODES.

KDC SOUND  1-800-256-9895 JUST:

5 PINE MEADOW
CONROE TX 77307 " aecxonwosa oo

CIRCLE 151 ON READER SERVICE CARD

All Band
Field Day Antenna

Mo knnbs to bwist.
‘Jﬂ TNT!E is No-fune on 40,

Desktop Radlo Stands
! Models For Most Handheld Ra-
" dios "Please Specify Your Radio
~ Model". Send $14.95plus $3.50

No pruning, Mo luning,
TNT is Mo-tune on 80 cw, 40,20, 17, 1

20, 10. Work other bands w/ tuner. DX & Gain rise w/ frequency.
F!a:adx to Use
Includes isolation

Hinlr.-prm[
WixSealed
Low Molse

No Traps or Resistors
Insulated to 3000 V
Rated 500 Watts

INT $89.*

Windom 135/ long

TH{(E $79.”

67 ft. lony
mﬂn 801-373-8425

- shipping to:
Handie-Base and More Inc.
P.O. Box 2504 (Dept. C)
Broken Arrow, OK 74013-2504

Contact your Local Daaler -
Dealer Inguines Welcomae.

CIRCLE 182 ON READER SERVICE CARD

balun & 99 ft RCAx

The modern coax-fed

oersion of the classic
—s:nﬂﬂ fed winadom..
#chnote [26—£4 9% ppd

Antennas West
Box 500625, Provo, UT 84605

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

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

ONV Safety Belt With Seat Harness

MORSE CODE M USICj?

New-Powerful-Breakthrough, All 43
Morse Code characters sent with a
rhythmic beat. A fun & easy way to
learn or retain Morse Code skills. Now
the secret is yours! order "THE
RHYTHM OF THE CODE"™ Version Il
cassette today!

v Full Duplex Autopatch

v 911 Emergency Access —
v Reverse Autopatch v Toll Restriction
v Voice Mail + Voice ID's + BSR X10

v Voice/Tone/DTMF Paging + Scheduler
v'Links +Programmable Courtesy Tones
v"Hardware Logic /O +Real Time Clock

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

The HIT of the 1993 Dayton Hamvention!

v'Morse Code Practice v Remote Base

PCRC/2 Combines the power of your
| XT/ATplatform with a high quality play and
 record voice digitizer creating the ultimate

' repeater controller. h’w 5?'5'
516-563-4715 5

Fax:563-4716 BBS: 286-1518 _
CIRCLE 198 ON READER SERVICE CARD

KAWA PRODUCTIONS
P.0. Box 319-RF.

Weymouth, MA 02188.
Send $9.95 and we'll pay the shipping to:

Check or money order only. We ship all orders within 10 days.
Cutside U.S.A. please add 52. for air mail. MA residents ploase add
5% sales lax

CIRCLE 2 ON READER SERVICE CARD CIRCLE 102 ON READER SERVICE CARD
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THE FAMED 2 METER

A.s.A. 9209

+9 db Co-Linear “MultiWave” Base
Station Double 5/8 over 1/4 wave
delivers up to +9 db gain. All fiberglass
& solid aluminum construction. Fits

masts up to 1-1/2". 2 Meter Base
Station 10' length.
$32.43
+$5.00 S&H

(SC RES. 5% SALES TAX)
CHECK IN ADVANCE OR C.Q.D.
ALSO AVAILABLE IN 220 & 440

"Service is the Reason For Our Success”

Tel: (803)293-7888 P.0. Box 3461
Watts: 1-300-722-2681 Myrtle Beach , 5C 29578

/TN

Model 9209
+9db

CIRCLE 18 ON READER SERVICE CARD

ARK 40

SYNTHESIZED QRP CW TRANSCEIVER KIT
» Superhet single signal receiver * FULL QSK

* Sinewave sidetone

s 12 VDO poweared

¢ Rugged extruded chassis
e 285" X 51" X B”

* Colls pre-wound

s Silkscreened PCB's

» Syntheslzed to 100 Hz
« RIT +/- 500 Hz

«||IF >+ 10 dbm

* Sensitivity 0.3 uV

« CW crystal filter

= CW audio filter

= Immediate recovery AGC = GUARANTEED TO WORK"
» 3.4 watts out * Product of USA

Complete - just add key, power & Antenna
A0 Meter Kl . icaciiiniiiirrnn s s s as s s st nnasa s $269.95
Optional ad]. spead KEYEr ......c.ciaimieenmsea s $ 39.95
Shipping & HaNAHNG ..o ocoiiiemiiiimininansonrm s eenes % B6.50

MD residents add 5% salas lax

*Call or write for details ]
'?ﬁi ‘ S & S ENGINEERING w
S SMITHSBURG, MD 21783
(301) 418-0661 FAX (301) 416-0963

14102 BROWN RD
CIRCLE 294 ON READER SERVICE CARD

I L > 1 ™

Packet Network?

The ANS NETRIX Diode Matrix Board
makes packet networks easy to build.

«Create a network switching noda.

=Just plug in up to 6 node TNCs.

sUses no cablesl Less expensive,
more reliable and faster, too!

s Compatible with both TheNet and
ROSE network software and TNCs

*Uses gold-plated DB9 connectors.

+NEDA, NAPRA & RATS endorsad.

Complete NETRIX kit - $24.95. _
9 pin gender changer or 9-25 pin adaprer $2 49

The ANS WireModem connects upto six
TNCs together at high speed over wire.

=Connect multiple network
node stacks together.
*TheNet - ROSE Gateway.
«Connect a server (BBS, DX,
etc.) directly to the network. §
= Attaches to Modem discon-
nect header (see gﬂatn] ;
«High Speed (19,200 baud +) =

Complete WireModem kit - 32. 5'5 per TNC.
Add $3. S/H, NJ add 6% tax. Satisfaction Guaranteed.

Amateur Networkin Su?g g
PO Box 219, Montvale 4

CIRCLE 76 ON READER SERVICE CARD

RF POWER
TRANSISTORS AND TUBES

PARTIAL LISTING OF POPULAR TUBES AND TRANSISTORS IN STOCK

TRANSISTORS MRF555 $3.50
ECG340 $3.95 | MRF559 2.25
MGF1302 9.95 | MRF629 4.25
MGF1402 21.70 | MRF630 4.75
MRF134 18.00 | MRF641 19.95
MRF136 21.00 | MAFG44 23.00
MRF137 24.00 | MRFG46 24,75
MRF140 69.00 | MRF548 29.95
MRF141 84.50 | MRF843 35.00
MRF141G 190.00 | MRFB46 36.00
MRF150 67.50 | MRFB47 39.70
MRF150MP  148.75 | MRF901 1.50
MRF151G 168.50 | MRF966 4.75
MRF175GU 155.00 | MRF1946 15.00
MRF175GV 149.50 | SRF2072 13.75
MRF221 12.00 | SRF3662MP 96.50
MRF224 17.75 | SRF3749 CALL
MRF237 4.40 | SRF3795MP 39.00
MRF238 14.95 | 2N3553 2.85
MRF239 15.95 | 2N3TH 3.35
MRAF240, A 16.50 | 2N3866 1.25
MRAF245 32.00 | 2N4048 13.95
MAF247 26.95 | 2N4427 1.25
MRAF260 11.50 | 2N5109 1.1
MRAF262 12.75 | ZN5179 1.25
MRF264 13.45 | 2N5589 13.00
MRF317 63.95 | 2N5591 14.50
MRF327 bZ.00 | ZN5945 10.00
MRF329 69.90 | 2N5946 15.00
MRF338 5d.95 | 2N608D 9.75
MRF392 107.70 | 2N6081 11.35
MRF421 22.95 | ZN60B2 14.35
MRF422 38.00 | 2N6083 14.35
MRF522MP ken 92.50 | 2NG0B4 14.35
MRF433 12.20 | 25A1012 1.30
MRF433MP 32.00 | 28B754 2.50
MRF450 13.50 | 25C741 5.90
MRAF454 14.50 | 25C1306 CALL
MRF455 10,95 | 2SC1307 CALL
MRF455A 11.95 | 25C1419 3.95
MRF458 17.95 | 25C1729 17.95
MRF475 §.25 | 2501945 6.65
MRF476 5.00 | 23C1946A 19.95
MRF477 11.85 | 2501947 6.75
MRF485 CALL | 25C1955 9.00
MRAF492 15.95 | 2301969 2.65
MRF437 18.75 | 28C1970 2.45
MRF515 2.80 | 25C19M1 4.80
SHIPPING METHOD & CHARGES:

BEST WAY: UPS. ORDERS RECEIVED BEFORE 4 p.m. PST (7 p.m.

EST) SHIPPED SAME DAY BY UPS.

Federal Express / Airborne / DHL / USPS are also available
GROUND SERVICE: 3-7 working days (max.) depending on destination
$4.50 minimum, Add $.50 IJ-f:r pound above 2 pounds,
3-DAY SELECT GROUND SERV

Add 5.75 per pound above 2 Ibs.

2-DAY AIR SERVICE: UPS BLUE, §7.00 minimum, Add §1.00 per pound

ounds. Federal Express also availabile at same charge.

, $15.50 minimum, Ask for shipping
charges above 11b. For Saturday delivery add $10.00

CANADA: $5.50 minimum shipping/handling charge up to 1 1b. for

above 2 E

NEXT DAY D

LIVERY: UPS RE

ostal. UPS available, call for charges.

2502028 $2.90
2502029 3.50
2502053 1.20
2302075 1.45
2502094 15.95
25C2097TMP 61.90
25C2166C 1.75
2502221 8.25
2502237 9.30
25C2289 11.95
2562290 15.95
25C2290MP  37.95
2802312C 5.60
2502395 25.95
2502509 10.85
2502630 24.95
2502640 21.90
2502782 34.75
2502783 34.85
2502879MP  44.95
2562904 34.95
25C2905 39.50
25C3101 8.95
J310 1.50
MB8718 6.35
TAT205AP 2.25
TAT222AP 3.00
OUTPUT MODULES
SAU4 $46.70
SAVE 39.95
SAVT 36.95
SAV12 19.95
SAV17 69.70
M57710A 49.90
M57714 54.50
MS7719N 54.95
M57726 74.95
M57727 69.95
M57729 79.95
M57732L 32.95
M57735 69.95
Ma7737 49.95
M57739C 33.25
M557T41 LMH  57.70
M57745 89.95
M57762 79.95
M57785M 62.95
M57787 56.95
Mtgr: £l = Eimac, PL = Penta Labs

Limited Warranty: 12 month / 3,000 hours on
Price & availability subject fo change without nofice = Quantity Pricing Available

M57788M £104.85
M577T96MA 34.95
ME7705M 47.90
MG77T15 59.95
MB7728 128.80
MGT7742 109.85
MG67748M 39.90
ME7749M 44.40
MHW SERIES CALL
SC SERIES CALL
PFOD11 69.95

WIDEBAND HYBRIDS
MWA110 $6.95
MWA120 7.10
MWA130 1.29
MWAZ30 1.40

RECEIVING TUBES
GCA7/EL34 CALL
G6CB6 $6.95
6CLG 9.75
6GKG 13.95
6HFS ECG CALL
6JB6A & 6JG6  CALL
6JHB 12.85
6JEG & 6J56C  CALL
6KDG & GLFB CALL
GKVE & 6LB6 CALL
GLAG & 6LX6 CALL
12BYTA 11.75
12JB6 GE 19.95
POWER & SPECIAL

3728 $49.95

Match Pr. 114.95
807 PL 10.95
810 PL 99.50
811APL 13.95

Maich Pr. 34.90

Match Set3 52.35
B811A RCA CALL
812A 22.95
813 PL 37.95
833A PL B4.95
833C PL 89.95
BBGA S.5. 10.95
BB6AM.V. 29.95
872A S.8. 29.95
0894 73.95

MINIMUM ORDER $20.00 PAYMENT METHOD:

CE: UPS ORANGE, £5.50 minimum:.

61468
Match Pr.
61468 GE
Match Pr.
6550A
1289
1360
7558
7581/KTG6
BO72 (#)
Bi22
B417 GE
8560A MOTO
8560AS El
B873 El
B875 El
8950 GE
2C39A
3-500Z PL
3-a00Z-MP
3-5001 EI
3-500Z AMP
3-5002G
Match Pr.
3-10002
4-400A
4-400C EI
4-1000A
4PR1000A
JCX100AS (#)
JCX400A7 El
3CX400AT (#)
3CX400U7
3CXBO0AT El
3CX1200A7 EI
3CX1500A7 EI

3CX1500A7(#)

3CX3000A7 EI
4CX2508
4CX250R
4CX300A
4CX350A, F
4CX10D00A
4CX15008 EI
4CX2500-
4CX3500-
4CX5000A
5CX15008

$14.95
34.95
24.95
54.95
CALL
69.90
CALL
18.95
17.95
78.80
159.95
CALL
124.95
149.85
348.95
329.95
CALL
29.95
89.95
189.95
144.95
144.95
119.85
249.95
CALL
CALL
179.95
CALL
CALL
69.90
329.75
279.95
465.00
319,95
424.50
624.50
479.00
739.50
89.95
09.95
199.95
CALL
389.95
710.00
CALL
CALL
995.00
CALL

Note i#y Industrial Boxed Eimac/Amperex
enta & Eimac transmitting tubes

PREPAID with check or money order. Personal checks must have

reprinted address and are limited to $40.00. Checks returned for

or Pre-a
No C.0.

Any Over
VISAM
C.0.0.; Add 5450 UPS char 8. Cash, Cashiers Check, Money Order,
proved Co mﬁanﬁ.r Check GI‘I|'|.f
awaii / Puerto Rico / Canada.
FOREIGN: Bank check drawn on U.S. Bank, or VISA / M.C.
WIRE TRANSFER: Contact us for account information.

1o Alaska /

RCARD accepted.

insufficient funds will be subject o a $20.00 charge.
ayment will be returnad.

OPEN ACCOUNT: Net 30 to firms whose credit has been pre-approved.

FOREIGN: Insurance/Registration is often available. Advise il desired.
SMALL PACKET: Ideal Air shipment for small orders of parts

CALIFORNIA:; Residents add appropriate sales tax. $10.00 up to 8 0z.; 4 |b. max. 8'x8"x8" box.
AIR PARCEL POST/FED EX/DHL/UPS is available.
S o Monday — Friday 7:00 a.m. -5 p.m. PST/10:00 a.m. — 8 p.m. EST
bR hinis s EXPORT +~0EM. +<SERVICE <R&D -+« AMATEUR = MARINE !
ORDERS ONLY 1-800-RF-PARTS 10y caL

1-800-737-2787

MAIN ORDER LINE

619-744-0700

INFORMATION

CUSTOMER SERV.
OR WARRANTY

619-7T44-0750
(10 a.m. — 4 p.m. only)

TECHNICAL &
APPLICATIONS

FAX

615-744-1943

FAX

RF PARTS

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069
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73 Review

by Jeffrey Sloman NIEWO

PC Pakratt for
Windows

Love at first byte.

Number 6 on your Feedback card

Advanced Electronic Applications, Inc.
P.O. Box C2160

2006 196th St. SW

Lynnwood WA 98036

Telephone: (800) 432-8873

Price Class: $129

y the time you read this, Pakratt for

Windows (PPWIN) should be ship-
ping—finally! It's been a long time, but, if
you use Windows and own an AEA con-
troller or TNC, you'll be glad you waited.
The product | looked at was marked “pre-
liminary,” but it was pretty much the product
that will ship, with a few rough edges still
there. The fact is, even in this pre-release
state, | prefer to use this product over any

T

nfigure Tgols Window Help
MMMMMMwnrm.u‘mm;utmﬁnrmrﬂfmmwmgwnrarmq:-ﬂum-r.qn-:-ﬂu.-:w;u‘.qﬂrmmmtw.i:ilr.'a:-m-uur.l_'.uwrmrmwmma&rrﬂrﬁmm#rmmﬂmﬁﬁ rrurﬂr
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ham radio digital communications software
on the market.

The Next Generation

| used PPWIN to control the new PK-900,
which you will find reviewed elsewhere in
this issue. Together, these two make a truly
state-of-the-art digital station for the avid
operator. Think of PPWIN as a very-pleas-
ant-to-use soft front end for AEA controller

PcPakratt For Windows

hardware. It doesn't offer features found in
other terminal programs like LAN-Link or
PK-Gold—it wasn't designed to. Instead,
you will find it an excellent replacement for
learning the multitude of command line in-
cantations required to make the hardware
do all its tricks, and it offers the very user
friendly Microsoft Windows environment.
PPWIN really knows AEA hardware.
Through easy-io-use combo boxes—ed-

TNCL:PK308 = | |

I B S I S I P I I R P e B I I R R P O T R R W R P T, -
R S g e S T
R A g

v F d R v dr ot e e e S e = TR T T P g LT ™

i i o g e g ey e i, Trr e i

Figure 1. From Pakratt for Windows’ main screen you can do just about everything your AEA controller is capable of.
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To subscribe
by phone
call
1-800-289-0388
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A " & Bt
el Ay, oh uF ? T

PUT SOME EXCITEMENT BACK INTO YOUR HOBBY!

S 75 Amateur

Radio Today

No other magazine brings you
the exciting world of amateur
radio like 73 Amateur Radio Today.

» Equipment reviews you can use.

» Construction projects for all abilities.

» More antenna articles than any other magazine.

* Monthly columns covering the exciting worlds
of RTTY, ATV, microwaves, QRP, DX,
foxhunting and more.

 “Never Say Die,” Wayne Green’s monthly view
of the world of amateur radio.

— 12 issues for $19.97 —
That’s a 43% savings off the newsstand price!

EA ma teur 70 Route 202, N » Peterborough, NH = 03458
RodioToday 9= -teenses

YES! | want some excitement in my hobby.
Send me 12 issues of 73 Amateur Radio Today for only $19.97.

NAME CALL

cimy STATE ZIP
— PaymentEnclosed _Chargemy: _____MC ____VISA —— AMEX

| Card Number Exp. Date

| Newsstand Rate $35.40. Basic Subscription rate $24.97. Allow 4-6 weeks for first issue.
| Canada add $7.00 plus $1.40 GST. Foreign add $19 surface/$42 airmail.
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itable fields with drop-down lists—and di-
rectly accessible buttons, PPWIN lets you
control every aspect of any AEA controller.
Forget hours with the manual trying to fig-
ure out everything your new controller does:
With PPWIN all the options are right in front
of you—or a few mouse clicks away.

The Main Screen

At startup, PPWIN greets you with a
blank gray window and a menu bar, typical
of any Windows application. The first step is
to configure the program using the aptly
named Configure menu. PPWIN can handle
two different controllers, called TNC1 and
TNC2. These can be any AEA product,
from the top-end DSP-2232 to the budget-
level PK-88. Selecting TNC1 from the Con-
figure drop-down pops up a second menu
which allows you to set various parameters
relating to the controller.

Set Color

This option invokes a dialog box which
can be used to set the text colors for text
messages displayed in the TNC1 window
when it is visible. Different colors can be set
for text depending upon whether it is re-
ceived, echoed, or a message from the
controller. These color schemes can be dif-
ferent for each of the controller's virtual
channels. This is a very useful feature for

those who run multiple connections.

TNC Configuration

This menu option offers access to the
communications parameters used to falk to
the controller, and allows the specification
of a particular model. It also provides an ar-
ray of check boxes for selection of initializa-
tion options.

Program Files

This option provides a way to specity
files used by PPWIN for messages and oth-
er use. The files are specified by DOS path
name, and push-buttens invoke standard
browse boxes to help locate the desired file.
There are quite a few files settable from this
dialog box:

AMTOR Connect File
Buffer File

Port 2 Buffer File
Capture File Default
Macro File

Maildrop File

TNC Parameter File
Packet Connect File
PACTOR Connect File
QSO Log File

QSO Default File

Program Configuration

This dialog lets you specify a macro to
execute at startup, and one for exit—a nice
feature. This can save a lot of trouble if you
normally do several things at either time. Al-
so available in this box are the buffer sizes
for each port (this defaults to 64K), and
check boxes to decide whether one or both
controllers will automatically open on start-

up.

QSO Log Defaults

This dialog offers fields for default entries
in your QSO log. You can specity rig, anten-
na, frequency, and power. These can be
overridden at logging time.

Opening a TNC

Once you have specified the various pa-
rameters you are interested in—the only re-
quired ones are in the TNC Configuration
dialog—the TNC menu on the main menu
bar will show the hardware you configured.
Selecting either TNC will open and initialize
your choice. If you have a two-port unit, like
the PK-900 used to test the program, port 2
will be an additional choice on this menu.
By cleverly using the controller’s host
mode, PPWIN can let you access both
ports concurrently—each with its own visi-
ble window.

PPWIN opens a window for each con-

New AOR

Recelver

400 Channels.
100KHz to 2036 MHz

+Continuous coverage
o AM, FM, wide band FIM,

Total Price, Fre:ght Prepaid
(Express Shipping Qpaonal)

LSB, TISE, CW modes
o4 Scan Banks,
Programmable Attenuatior $ ] 095
» [uning increments as low
as SOHz.
eSearch with lock out.
¢15 front end filters
#R5232 port built in
o 25 Day Satisfaction Guarantee.
Full refund if not Satisfied.
sIncludes AC/DC power cord.
Telescope Antenna
oSize: 31/ T HxBZ2H"Wx 77/8°D
Wt. 2lb 100z
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Hot Off the Press

The “Grounds” for
Lightning and EMP

Protection

SECOND EDITION

A comprehensive hands-on guide to proper grounding

installation, measurement and maintenance for direct
lightning strike survival. Over 100 pages with new
informative “how-to” charts, graphs and pictorials. From
high rise to mountain top, for radio sites and computer
LANS, this is a must read hook. S

Only $22.95 (includes first class postage).

KPolyPhaser-|

CORPORATION @&
(800) 325-7170 W (702) 782-2511 W FAX: (702) 782-4476
2225 Park Place B P.O. Box 9000 B Minden, NV 89423-9000
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troller or controller port that is opened from
the TNC menu. Each of these windows has
a gray bar at the top, with various combo
boxes, buttons, and status windows. Below
are two panes with scroll bars, one for re-
ceived text and messages from the con-
troller—the other for locally typed text. This
is where you communicate with other sta-
fions, but not with the controller itself. Here-
in lies one of my wish-list additions to the
program. Those of you who, like me, are
used to operating controllers in a com-
mand-line fashion will probably find your-
selves typing things like MH and C AASFP.
These just won't work, since anything you
type goes out on the air. | wish that AEA
had included a command-line window
where direct controller commands could be
typed—sometimes command line is just
easier.

The initialization process will be familiar
to those who are current Pakratt users. A
small box shows each parameter’s name as
it is set. The time required for the process
can be greatly reduced by checking the
Fast Initialization box in the TNC Configura-
tion dialog.

Controller commands are all sent through
the combo boxes and buttons at the top of
the window and, to be honest, | would much
rather have just these, rather than only a
command line. On the left-most side of the

control bar is a combo box to select operat-
ing mode. Pressing the down arrow on this
box drops down a list of all operating
modes available for the controller/port that
is active. Choosing one instructs PPWIN to
set the controller for operation in the select-

“One of the nicest
things about PPWIN
is the push-buttons
that give you
immediate access
to your controller’s
functions.”

ed mode, including the modem and shift re-
quired. Just to the right of the mode box is
another combo box which selects data rate.
This works the same way and displays the
available rates for your hardware.

A set of push-buttons and a small box di-
rectly adjacent to the mode and data rate
controis provides a way to select the virtual
channel to be monitored. It is possible to
select all channels or any particular chan-
nel.

Directly below these three controls are
the status line and time/date. The status
line displays messages appropriate to the
operating mode—with information like un-
ack'ed and received frames, and the state
of the link. The date and time are displayed
just below the status. The time appears in
UTC (Coordinated Universal Time, also
known as GMT—Greenwich Mean Time) to
the left, and local 24-hour format time to the
right of the date. Two small buttons allow
you to select the desired version of the
time, whose color swiiches to red when
chosen.

Push-Button Operation

One of the nicest things about PPWIN is
the push-buttons that give you immediate
access to your controller's functions. Some
buttons do something immediate, like the
one that turns on the maildrop—AEA's term
for mailbox—and the CONPERM button
that makes the current connection perma-
nent until you turn it off. Most other buttons
produce dialog boxes that give you an easy
way to do things that otherwise would re-
quire multiple command lines or tedious lin-
ear input.

Connect

The Connect button produces a dialog
with an editable field, a list box, and six but-
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Just turn the switch to select one of:
4 Filters which enhance SSB signals
by reducing hiss, static. ignition, and
powerline noise with no perceptible
time delay combined with Multiple
Automatic Notch filters to remove
heterodynes instantly.

4 “Brick-wall™ CW Filters with
bandwidths of 50 Hz to 200 Hz.

3 unique linear phase bandpass filters
for RTTY, HF Packet, and SSTYV.

Installs easily between the receiver and
external speaker or headphones.

WOGR DSP Filter $299.95
12 VDC Power Supply $11.95

Shupping and Handling US 35. overseas 315

i'{:{}lTl - 793 Canning Pkwy - Victor NY 14564
(716) 924-0422 - FAX (716) 924-4555
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30 day money back guarantee.

VA
N (Y0 day parts & labor warranty

COMMODORE/AMIGA

c: ™| REPLACEMENT CHIFS, PARTS, UPGRADES | m
* COMMODORE & AMIGA CHIPS »

= 2. 05 ROM chip {enhanced VErSION)...........cccviimiimmsiision 527,95
= 2.04 ROM chip {no books or diskettes) ................cocoieien 3269 .06
=2 1 Complete Kit with 2,05 ROM ..o 37750
* BI62 DenaeBIBA Paulll.......ccoiveriiiimvmseioi s iorsssesssseres 514 .95
= B373 Super Denise with diagnostic disk & soflware.......... 827 50
= B372A 1 MB Agnus with FREE chip puller. instructions,
AmigaTroubleshooler & diagnostic software ... £37.50
= B570-036 keyboard chip (fixes most problems) ................ £11.95
= 1.3 Kickstart ROM with instructhons............ocovcniiins e 821,06
= BS20A CIA (2 for $18.50) ... rririiirnsnnns — 1 K-

» 6510 CPU, 6526 ClA, 6581 S5ID, 8567 Video, PLA 906114,
All B0V22E-6-T-9 ... rmer s s rr s sresa e e 59 .95 sach
= 17 50 RAM Expander for C64/128 279,95

« ADVANCED AMIGA ANALYZER *

A complete diagnostic hardware and sollware analyzer lor all
Amigas. Gives display slatus of all dala transmission/signals, the
ability 1o tes! the inlegnty ol any disk drive, checks all ports, bulfer
chips. alignment and joystickimouse  Soltware automatcally tells
what emmors are found and the chips responsible. B5% 1o 0% of the
problems presenied o service cenlers are lound with this analyZes
Samply plug the cables inlo any Amiga porl. This s a sophisticaled
diagnostic unit usad by Amiga reparr centérs woridwade . $60 95

e SWITCH ITT - 1.3/2.0 ROM SELECTOR »
TOP SELLING slectronc ROM selecior by Giobal Upgrades. Inc
allows for compatibdity of ALL your software Aulomabcally swaich
between 1.3 or 2.0 ROM lrom your keyboard Buill-in speaker. Does
nol overlap the 6B000 chap No soidenng Lowest priced keyboard

zwiich avaiable nstructions included yoriiby £24 95
* Buy the Switch M withthe 13 ROMupgrade ... 8 542 95
» Buy the Swatch Itt with the 2 05 ROM upgrade @ 54695
The Ultemats Deal

« Buy the Swich It with the 1 3and 205 @ $56 95

« AMIGA TROUBLESHOOTER -

Released Jan 1983 a ungue troubleshooling guade for the Armega
5002000 wih a tegh cure rate. This diagnostic tood will truly save you
iots of money and down lime by showang you which plug-in cheps o
£9 95

change Kz qguck and easy louse. .

(@ THE GRAPEVINE GROUP INC.
3 Chestnut Street, Suffren, NY 10901

ORDER LINE 1-800-292-7445 h__"'}
CUSTOM SERVICE: 914-388-4240 L
914-357-2424 Hours 9-6 ET M-F Fax: 914-357-6243

We Ship Woridwide 15% Restocking Prices Subject to Changes
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EXPEDITED ORDER

SERVICE FOR:

General Communication  Industry » Marine VHF
Scanners * Amateur Bands ® Microprocessor

Expenmental

Get your FREE 1993 Catalog!
CALL TOLL FREE: 1-800-JAN-XTAL

P.0. BOX 06017 » Fort Myers, Florida 33906
SO (813)936-2397 ==
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tons. The field at the top of the box is
where the desired connection gets speci-
fied. This can include digipeaters, and the
line is specified in the traditional fashion:

N1EWO V AASFP, EOC, BED (for example)

This is just as a command line would
work, but with PPWIN you need only type
the connect string once. At that point you
can press the Add button, which will add
the string to the list box, from which you
can select the connection in the future. A
companion Delete button allows removal of
any strings from the list. The dialog also in-
cludes a Disconnect button, should you
want to close an existing connection or one
in the process of being made. The other
three buttons include the usual Close, CK,
and Help buttons.

The Help button, as the Help menu op-
tion and any other help button in another di-
alog, launches the standard Windows on-
line help system containing the entire man-
ual for PPWIN, as well as a complete listing
of AEA controller settings. This is a great
feature! Pressing a help button in any dia-
log produces instant context-sensitive ad-
vice—no scrounging through manual
pages. As is usual with Windows help, you
can search the text for keywords allowing
quick and easy access to the information—
this feature alone would have value as a
separate product.

A companion Disconnect button is locat-
ed just below the connect button on the
main button bar for easy access.

File Transfer

The File Transfer button features a file
folder with “XFER" on its side—pretty easy
to locate. This button makes moving files
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Figure 2. MHEARD dialog box.

between stations a snap, and not just text
but binary (program, data, etc.) files, too.
Pressing the button produces a dialog box
with several buttons and a list box. A nice
feature of PPWIN's file transfer capability is
background operation. It is possible to start
a file transfer—ASCII or binary—and switch
to a different virtual channel to carry on a
conversation. This is very convenient, given
the relative slow transfer rate of most pack-
et operations.

As with the Connect dialog box, PPWIN
maintains a list of file names which can be
added to, deleted from, or selected from
the list box. Radio buttons—mutually exclu-
sive push-buttons—select send or receive
binary, or ASCII transfer modes.

Capture

Text capture, too, is just a button press
away—indicated by a right-pointing arrow
aimed at a floppy disk. This bution pro-
duces a simple dialog box with a place to
type in a file name (the default name is
specified in the configuration menu), a Find
button which allows browsing for a specific
file, and a pair of radio buttons that select
overwrite or append modes.

Printing

A Print button turns on and off capture to
the printer. As with all Windows applica-
tions, printer setup is on the File menu.

MHEARD List

A button sporting a small ear produces
the Channel Status and MHEARD Listing
dialog box. This list serves two purposes.
First, it shows recently heard stations—just
as you'd expect. The surprise is that each
entry on the list forms a push-button; push-
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ing it—plus OK or Enter—will automatically
connect you to that station. This is a great
feature—no more scribbling down the info
so you can fry to connect to a new station
that shows up on the list.

This dialog also shows a list of all virtual
packet channels, and whether they are cur-
rently connected. As with the MHEARD list,
selecting a channel from the list allows you
to switch directly to that channel.

Maildrop

The Maildrop button makes maintenance
easy. Pressing the button, marked with an
addressed envelope, invokes the maildrop
dialog. This dialog offers a list of incoming
messages at the top—a double click will
read the message into a pane just below
where it can be scrolled using standard
Windows scroll controls. Once the mes-
sage is read, push-buttons offer several op-
tions:

Save Message—An editable field speci-
fies the file name, a press of the Save Msg
button writes the current message to that
file.

Kill Message—The Kill button deletes the
message from the Maildrop, just like typing
kill {message number} at the command
line.

Edit Message—This button invokes a
small dialog which allows the editing of var-
ious message parameters and status.
Three edit boxes offer the From, To, and
BBS addresses for editing. Six radio but-
tons set Private, Traffic, and Bulletin sta-
tus—as well as Reverse Forward, Read,
and Not Read.

A dialog built into the bottom of the Mail-
drop dialog allows the composition of a
message. Fields for Subject and Callsign



specify message parameters. The text is
typed into a pane below and edited, or a
filename can be specified or browsed as
the message.

Macros

PPWIN has so many useful features that
| find myself wanting to say, “This is a great
feature!” over and over. So, at the risk of
repetition—this is a great feature. Macros
are used by PPWIN in two basic ways.
First, there are standard macros for various
operating modes. In AMTOR, for example,
there is a CQ-AMTOR macro which you ed-
it to contain your personal CQ text. The
other type of macro is one you can choose
from a listbox by pressing the Macro button
from the main bar.

This dialog lets you create your own
macros, which can be used to send special
text and to control some controller func-
tions. This is not the intention of the
macros, unfortunately. To accomplish this,
the function that you are interested in must
have a keyboard shortcut and you must
use a separate editor to get that shortcut as
text. As an example, CTRL+F, in AMTOR
mode, stops transmitting and sends a
Morse ID. To include this in a macro, sever-
al steps are required:

1. Launch Windows Write—the Mi-
crosoft-supplied word processor. PPWIN

actually makes this easy: It appears on the
Tools menu of the main menu bar.

2. While holding the ALT key down, type
06 on the numeric keypad—not the number
row of the main keyboard. Then release
ALT. CTRL+F has an ASCII value of 6;
Windows needs the leading 0. A box will
appear in the Write window. This is a place
holder for an unprintable character.

3. Using the mouse, carefully select just

“Another thing that
PPWIN does to make a
ham’s life easier is
provide a way to easily
set all those parms
that make or break
your station.”

the box. Using the copy option from Write's
Edit menu, transfer the character to the
Clipboard.

4. Return to PPWIN's macro edit Window
and Paste the copied CTRL+F in—the
SHIFT+INSERT key combo will do this.

You now have a CTRL+F in your macro.
While this works, it's no fun. The next ver-

sion of PPWIN needs improvements to the
macro capabilities.

All Those Pesky Parameters

On the main menu bar, the Parameters
menu offers a way to set parms for each
operating mode separately. Each choice
provides a dialog with each parm available.
Depending upon the nature of the parame-
ter, it can be changed with a push-button, a
drop down list, or an editable field—and
they are all right there in front of you. To top
it off, help is just a button press away. This
is not only a great way to set the parame-
ters, but it's a great way to learn them, too.

More and More . . .

As much as | have written about this
product, there is more to it. There is a lot of
depth to PPWIN, which is really designed
to make operations easier. It is not wart-
free, but it is, in my opinion, the best way to
do digital ham radio | have ever seen, es-
pecially when teamed up with a PK-900 or
DSP-2232 and their state-of-the-art capa-
bilities. PPWIN will not be everything to ev-
erybody, but | can say that | feel a little sor-
ry for those of you who don’'t own AEA
hardware, since you need it to run this
great program. If you own a Windows-ca-
pable computer and an AEA TNC or con-
troller you have to own PPWIN! 73]

THE POWER STATION

The POWER STATION is a 12V x 6.5 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most
HT's at 5 Waltts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF, mobiles such as the KENWOOD TS-
50 (at 60W). There are no hidden costs, all you need is your mobile or HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for hardwiring. A mini-phone jack with regulated 3V,
6V, or 9V output can be used separately for CD players, Walkmans, etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the

battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg-
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the battery a full cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact state of charge of the battery, not

worthless idiot lights that tell you " YOUR BATTERY IS NOW DEAD.” The
voltmeter can even be used to measure voltages of other sources.

To order, send check or money order for $49.95 +
$6.50 for shipping, along with your shipping address
and telephone number to:

If you wish more information please send a SASE to the above
Address. For COD orders, call (310) 433-5860, outside of CA
call (800) 933-HAM4 and leave a message.

Joe Brancato

THE HAM CONTACT
P.O. Box 3624, Dept. 73
Long Beach, CA 90803.
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by Larry R. Antonuk WB9RRT

Number 7 on your Feedback card

The STARTEK ATH-15

Portable Frequency

Counter

STARTEK International, Inc.
398 NE 38th Street

Ft. Lauderdale FL 33334
Telephone: (305) 561-2211;
(800) 638-8050 (orders only)
Price Class: $235

ne of the fringe benefits of becoming a
ham is watching the evolution of modern
electronic technology. We hams have a front-
row seat at the electronic stage—and some-
times we even get to perform. For example, it
wasn't too long ago that a 2m handheld with
frequency switches instead of crystals was a
big deal. Nowadays, if you don't have dual
bands, 97 memories, full-duplex, an alarm
clock, and musical access tones, you're just
not up to speed! In any product, if you look
closely enough, there is always a spot in time
where the engineers obviously accomplished
the main goal, and then were able to concen-
trate on adding "frosting” for making the user
more comfortable. Once the product has
reached the point of fastest/smallest/most
powerful/most sensitive, it starts to get more
*humane.” These features may take the form
of memories or scan functions in our hand-
held, or more intuitive controls or menus. The
radio doesn't really transmit any better than
that old rock-bound rig, but it starts to make
life easier—which is really the main job of any
piece of technology.
This whole concept of “user-
friendliness” is more often seen
in consumer items—ham
rigs, computers, cellular
phones—than in

e e

electronic test equipment. This is mainly due
to the number of units sold, the profit made,
and consequently the dollars pumped back
into R & D. In light of this, it's impressive fo
see a low-cost piece of test equipment that
has made the jump over to “user friendly.”

it's User Friendly

The STARTEK ATH-15 Pocket Sized Fre-
quency Counter comes from a long line of
counters that, over the years, have been get-
ting smaller, and faster, and able to read
higher and higher frequencies. The engineers
at STARTEK obviously found themselves at
the same point as their consumer electronics
counterparts. The last model out was certain-
ly small enough—any smaller and you'd have
to strap |t to your wrist. It counted every fre-
' quency that most hams
were interested in. There
was a full line of acces-
sories. The only other im-
provements could be in
the category of “you
know, it would be kinda
nice ifitdid . . . " The
STARTEK engineers took
this assignment seriously
and came up with two
new features that make
the ATH-15 not just easy,
but actually enjoyable to
use.

The first feature
actually has
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nothing to do with frequency counters. It's an
LED bar graph signal strength meter. This 10-
segment graph sits near the top of the dis-
play, and simply indicates relative field
strength. By itself, this is a useful item for an-
tenna testing, foxhunting, or checking for RF
leaks around your operating console. Used in
conjunction with the counter, it provides an
easy way to get a handle on maximizing the
input to the counter when using low power
sources. Rather than waiting for several
counts until things stabilize and hoping for a
good reading, you can simply peak the LED
bar graph and know that your signal is at
max—or relocate the counter or RF source
until it is. This combined feature is very useful
when playing with flea power transmitters, or
snooping on a weak signal. (It should be not-
ed that even though the counter and field
strength meter can be used at the same time,
they are electrically two separate devices.
Some products on the market use a signal
derived from the counter’s circuitry for a
strength indication. This works, but the signal
strength readings can be dependent on the
gate time of the counter, and whether or not
it's in the HOLD mode. The ATH-15 keeps
these functions separate, providing a true re-
al-time field strength meter—at no exira
cost.)

The second feature is actually several fea-
tures, but they all culminate in the Automatic
Trigger and Hold circuitry. This feature is ex-
tremely impressive, especially considering

the price tag on the unit. Put simply, the
readout will hold and display the last
properly received frequency. In other
words, keying your portable for a sec-
ond on channel one will cause that fre-
quency to stay on the display. Flip to
channel two and tap the PTT. The dis-

play will flip to channel
two's frequency—
and stay there.
This is a great

Photo A. The STARTEK ATH-15 Portable Frequency Counter.
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function for testing or checking out multi-fre-
quency radios, or counting and storing an in-
terfering frequency. (If the optional “One-Shot
Trigger” and "Hold"” options are purchased,
the ATH-15 will display and lock onto the first
readable signal, ignoring any that follow.)

Just as important as the Automatic Trigger
and Hold capabilities are the functions that
make it possible. The first of these is an
amazingly quick count time. The specs say
that the unit can read an input signal, display
the frequency, and switch to HOLD status in
less than 80 milliseconds. In reality, 80 mil-
liseconds seems like the point somewhere
between where you decide to push the PTT
and where you feel any pressure at all. (Plan
on spending the first five minutes with your
new counter running around the house, key-
ing up everything in site. When | showed off
the review unit to friends and technicians, the
common term to describe the response time
was “Wow.")

The other feature of importance is the “Au-
tomatic Clean Dropout” function. This keeps
an eye on the current frequency and com-
pares it to the last count. If the current count
is of a shorter duration, the unit hangs on to
the last good count without updating the dis-
play. This means that the “held" frequency
will probably be correct—no "garbage” counts
are displayed from when the transmitter was
dekeying.

The ATH-15 is a sensitive unit. Most hand-

helds could be detected out to about 100 feet
with no problem, using the standard antenna.
The problem with this sensitivity is that the
unit is easily overioaded in strong multiple RF
fields. This is due to a combination of the
unit's 1 to 1500 MHz bandwidth, plus it's high
sensitivity. Unlike a radio with a tuned front-
end, the ATH-15 can be listening to several
signals in addition to the one you want to
count. In other words, if you want to copy a
weak 146 MHz signal at the same time the
ATH-15 is hearing a garbage truck on 30
MHz, the police on 155 MHz, a construction
company at 450 MHz, and a cellular phone at
850 MHz—well, things can get confusing.
This “swamping” is the nature of any broad-
band device, as any ham who's had his HT at
a flea market can tell you. The STARTEK en-
gineers have created a solution to this in the
form of a set of three different bandpass fil-
ters. These half-inch diameter filters come
with BNC connectors, and pop in-line with the
external antenna. They filter out the unde-
sired frequencies, while passing the band you
might be interested in. The filters are avail-
able in 60 MHz low-pass, 400 MHz high-
pass, and 800 MHz high-pass configurations.
They greatly increase the “effective sensitivi-
ty” of the unit, and would be helpful if you
tend to do off-the-air monitoring of specific
channels or bands. For most general purpose
applications the filters won't be needed.
Operation of the ATH-15 is similar to earli-

er members of the STARTEK family. The
“Count” switch controls the speed at which
the samples are taken. As normal, a slower
count time gives you a higher resolution
display (five decimal places when counting a
1 to 500 MHz signal in the “Slow” position).
The unit has a manual hold switch for locking
in a reading, and of course the Automatic
Trigger and Hold function can be turned on or
off. If the “One Shot” option is purchased,
switches on top control the resetting and op-
eration of this mode. Like other models, this
unit has two band positions: 1 to 500 MHz,
and 500 to 1500 MHz. New features include
a low battery indicator and extra bright LED
digits.

In addition to the basic unit, STARTEK of-
fers a complete line of accessories including
antennas, cases, a high-stability oscillator op-
tion, and the bandpass filters. (Due to its size,
the ATH-15 will tend to spend a lot of time in
the toolbox or on the dashboard. The optional
case is highly recommended.) At press time,
the ATH-15 was being offered at a promotion-
al price of $199, and a new model, the ATH-
30 (2.8 MHz capability), was introduced at
$259. They come standard with the one-shot
feature. Prices include NiCds and a charger,
and a one-year labor, five-year parts warran-
ty. Your requirements concemning range and
options might vary, but any of the STARTEK
counters represent a great value for your test
equipment dollar.

ID-8 Automatic Morse Station Identifier

Compatible with Commercial, Public Safety, and Amateur Radio
applications. Uses include Repeater Identifiers, Base Station Identifiers,
Beacons, CW Memory Keyers, etc. Greal for FCC. ID Compliance.

Miriature in size, 1.85"%1.12"x0.35"

Totally RF immune

All conneclions magde with microminiafure plug and Sockel with Color coded wires aliached
CMOS mcroprocessor 'or low voRtage. low curment operation: 610 20 VOC unregulaiad at bma
Low disiorlion, low impedance, adiusizDe sinéwave outpul [ 10 S vOils péax 10 peak
Crystal controlied for high accuracy

Transmitter PTT output (to key transmitter while |D ts Deing sent), 5 an open collector
transistor that will handle 80 VDC al 300ma

Fieid programmabie with SUPPLIED keyboard

Confirmation tone fo indicate accepled parameter. plus tones 10 indicate programming arror
All programming is Stored m 3 non-volaftile EEPROM which may be ailered al any time
Message length over 200 characters long

frigger 1D with active high or low

Inhibit 10 with active high or low. Will hold off 1D until channe! Is clear of traffic
Generates repeater courtasy flone at end of user transmission if enabled

Double sided tape and mounting hardware supplied for quick mounting

Operating temperalure range. — 30 degrees C 10 +65 oegrees C

Full ong year warranly when relurned to the laciory %or repair

mmediate one day oelivery

Programmable Features

e Eight programmable, selectable, messages

e CW speed from 7 fo 99 WPM

& ([} imterval timer from 1-99 msnutes
iD hoic off timer from (-99 seconds
CW tone frequency from 100 hz to 3000 hz
Front porch delay interval from (O to 8.9 seconds.
CW or MCW operation

$89.95 each
programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.
= W 26 WEST TAFT AVENUE » ORANGE. CA 32665 4296
{T14) 995-3021 = FAX (714) 974 3420
Entire U.S.A. (B00) 854-0547 « FAX (B00) 4243420

CIRCLE 10 ON READER SERVICE CARD

Ultra Comshack 64 Duplex/Simplex Controller

Computer Controlled Ham Shack for personal or club station

HF & VHF Remote Base & Repeater *Autopatch *Rotor Control
*Voice Meters Pagm'Lngglng Polite ID's*Voice Packet B.B.S.

ZICART E%b JB | Model CS64S |

REV 8...$379.95 |

includes: CE-I Intmi‘aﬂe
disk, cables, Manual
Add $5.00 S/H U.5.A.
CA. address add 7.75%

b s LR GE ] “Ask for free catalog!”
]:‘- n -l‘ ol l_'l L il o |.

Here are just a few of the Ultra's advanced Features: Ultra Com Shack 64 Options
"Load. save. change alltrom T lones. Packet, or modem” Uniimited voice | sptaunt All modules lm_':l'uﬁng Ce4,
vocabulary “Voice clock executes events Daily & Weekly "“Super ,_._E.F' Predrilled & painted incl.
Macros™ user FHW’IH"ITIW umm' *300-4 tﬁﬂi‘t user accest codes| re—— mmn!s ﬂ_ {:ﬂh!ﬂ c|amps
"Disk & Printer logging of mupl-m numbers dialed, usage time Joew -
functions *18 Rotating Polite ID's” 18 External relay controls *CTCSS [_mq"ﬂl q.,rmcp Hecurder 30 nrl 8t
anncuncad user call sign when Iogging on "Vollage propomonal mﬂm : Ram. m“h C—Eﬂ af p“'ﬂ
& overrides ""Ultra Link” provides T. tone control from remote audio mon-§. or12vDC DVM.._.S 179.95
tored * User programmed muith-ione couriesy beaps each mode "Modem or e
Packet control® 9 T.Tone Macros siore 28 dight command strings 2 Talk-
g Meter inputs * Packet+ Modem input*Simplex Repeater Mode Optional
with DVR * WX1 & PKB speaks lemperaiure and humidity with polite 1D =
LN LR - Store 1000 (18 digh) tel, s "Chulck dial & quick answer| [V
* Directed & general page *50 (el #'s resiricted patch * Telephone control] §
input* Regenerated touchiones ilugamh aulo uﬂi::m::ts caling party LR
*Pulse or louchione dial *Cail waiting & number redial 3

HF. & VHF SO det *Scan up/down-100Hz step + !qﬂ;mr: mmm

variabie scan rate mode defeats PT T Lock mode allows T. tones) proamps
1o TX through remole *Auto mode & spit select "9 Scan memores SIone| Plugs into CS64S board, TLCN...§ 159.95
Mode, splts VFOA S B*Ta g Meters: Voltmeter * Voice & CW Beaocon Autobootl EPROM
*Voice Aotor controd Ultra C urns.t't...t-._ul-.'lr'n;'u:jp CS645.. §3TH8s = = plugs imo C64 or PKB, disk or

tem version CART._.S 100.95
Video MU'[I-—PH ne letter & o rag 8 On/Off relays MEL LD
umw Imnl CATV sys. lor Lni:alr.harnel msamion

to rotate beam....... CS8...50995
“Tima / dale macros send -prm;h-u
Modom transfer hmﬁi =z Add 2 Voice Meters » 2 Alarm Inputs B

*240 letier crawis, flash lines  modew-[ 1 | RLCN = & Relay OO Swiches PKB $159.95
W'ﬂﬂ-“:m —— '_'_ =y g 5“b§ 35 inc ‘PK1 adds Control of UNra via Packel
P Lo hﬂﬂl‘ll‘l’ﬂlil"l’ = I SRS Y = of Tel. modem and prowides a Packe! o
[Pxe s ) e 3 ] _vmﬂas Req. 2nd C64 & PKB, Inc. 4 1,
AUDIO ELASTEF.‘ I} Works Inside all H.T.'s! " data ::ah y PKS, K1 9995
AB15] <--Minature Audio Amp/ Used by police “Ng, G iy L
1 Whan it il g "“ﬂ
Mr ndu! !I!IhmnhlﬂhllﬂITmﬂmml EH| :;ﬂ'Fm\VHﬂn HLI AB1S.... S 24. 95 — = Wil pluga nta PRE. th ------ -5159 95
Hotor control Lt Rales ts

I'1

ﬁ| “|Il' “-L]

FT T2TR; 767, 136

*}ing supply, runs cool & efficient
| draws <1 amp, P‘i.lﬂ! imo G54,
ot Iu*sud ::—mtacl&d hgal.rz.r dlist

S| : . QUALD 1sDQ 4 DIGIT Touchtone Decoder L — o
' I’Il CUAD Spiay Erpanson plug-in option comverter: use with voice bearing
-"! TSDO use as Repeater OnvOf, C54 reset i+ S deg for 21 rotors HMA LS 69.95
a,z-wnc audic in, Field Program 50,000 Codes; Mom. & Latching; Inc M Uiltra Com Shack 64 Manual
DPDT Relay; LED digit 'ﬂﬁﬂi laich; 24 Pin connector. QUAD option ek All schematics, diagrams and how 1o
adds: four 2 Amp. relaye + 5 dign on & ofl code for each relay. 2°X3° F operale ﬂ Eal up remota bﬁEE- H.mum
4 Digit Decudpr TSDQ".§ 89.95; Expand QUAD $ 99. '35 i ¥ |with purchase of C5645.MN.$25.00
Touchtone to RS232 ne s : *‘Maslercard*Visa*Amex"Disc
300 Baud Interface Bhemediamy ENGINEERING CONSULTING
Eecu:bde-ﬁvfr‘ “u T L 583 CANDLEWOOD ST
: . BREA, CA. 92021

Tel: 7T14-671-2009 Fax: 713-255-9984
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by Jeffrey Sloman NIEWO

The AEA PK-900

State-of-the-art digital ham radio.

Number 8 on your Feedback card

Advanced Electronic Applications, Inc.
P.O. Box C2160

2006 196th St. SW

Lynnwood WA 98036

Telephone: 800-432-8873

Price Class: $569

‘I'ha dual-port PK-900 represents the next
evolutionary step in AEA’s multi-
mode controller technology. Unlike the
revolutionary DSP-2232, the PK-800 uses
traditional modem technology with a few
high-tech twists. The PK-900 offers im-
proved ease of use and some changes in
the computer-controlled portions of the unit's
circuitry.

LCD City

Unlike previous models—even the top-of-
the-line DSP-2232—the PK-900 sports a
sexy new LCD annuciator panel in place of
the traditional LED Christmas light display.
This high-contrast, backlit panel is easy to
read under most lighting conditions, (with the
exception of some occasional glare from re-
flected light.) One thing that makes this new
display particularly useful is that, unlike the
LED arrays of previous models, these indica-
tors say just what they mean. The operating
mode of either port can be seen from across
the room—no more memorizing LED loca-
tions or guessing. The display provides a lot
of information: operating mode, link state, TX
and DCD indicators, various status indicators
and, at the bottom of the display, a tuning
meter.

Those of you interested in HF modes
have, no doubt, spent a lot of time in front of
your controller’s tuning meter trying to get
those LEDs 1o look just like the picture in the
manual. | have, too. To be honest, my first
reaction to the new LCD version was not
good. It is quite different to use than the
LEDs | had come to know. But after | had
used the 900 for a while | found the LCD just
took some getting used to. It is at least as
good, if not better than, its predecessor. At
the very least, it is physically wider, making it
easier to see.

Note that the 900 display has only fixed
annuciators, it does not have the ability to
display arbitrary text messages like its DSP-
2232 big brother. While this would be very
nice to have, it really does detract from the
900's utility.

Also located on the front panel are the tra-
ditional threshold control (a nice, big, easy-to-
use knob) and the power switch. This knob
adjusts the sensitivity of the DCD (Data Carri-
er Detect) function, and is only functional for
port 1. Moving the power to the front is a nice
change from the PK-232, the 900’s predeces-
SOf.
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Photo A. The AEA PK-900.

The Back Panel

The back panel of the unit is a pleasant
blend of the old and new. The 900 uses the
same coaxial power connector as previous
models, making upgrading a little easier. A
five-pin DIN connector provides output for a
tuning scope, and for direct CW keying.

This connector replaces the old RCA jacks
for keying, although I'm not sure this is an im-
provement. The RCA approach was very
easy to use.

The two radio ports depart from the PK-
232 and more closely resemble the DSP-
2232's five-pin DIN connectors. The 232’s un-
usual radio connectors made building a cable
somewhat difficult once the AEA-supplied
units were exhausted. A pleasing throwback
to the 232, however, is the inclusion of two
1/8-inch phone jacks on the rear for audio in-
put. This is great for SWLs who will not trans-
mit with the unit, and for those of you who are
like me and just can't wait to see the unit do
its stuff.

A fourth DIN connector provides FSK (Fre-
quency Shift Keying) outputs for RTTY fans
with radios capable of using them. Both posi-
tive and negative keying are available. Trans-
mit level controls for each radio are screw-
driver adjustments, also located on the back
panel.

The connection from the PK-900 to a data
terminal or computer is made through a DB-
25 connector which supports pins 1 through 8
and 20. These are the standard pins needed
for any sort of RS-232 serial connection. Next
to this connector is the unit's reset button,
which operates in conjunction with the power
switch to reset the 900 to factory defaults.

Four additional trimmers located on the
right side of the box allow screwdriver adjust-

ment of the AFSK levels for each radio. The
PK-232 had only one, pointing out that the
900 is a true two-port unit, not just able to
switch between radios.

What Can It Do?

The specifications of the PK-900 are im-
pressive. The unit will operate in just about
any mode that a modem ham could want:

AX.25 (Packet) HF and VHF

Baudot RTTY

ASCII

AMTOR

PACTOR

Morse (send/receive)

HF Wefax (Weather Fax) in Greyscale

NAVTEX reception

TDM (Time Division Multiplex) reception

Bit-inverted RTTY (encrypted) reception

The PK-900 accomplishes all these modes
with some very nice hardware. AEA has al-
ways been known for superior HF perfor-
mance, and the PK-900 incorporates the
same eight-pole Chebychev bandpass filter
used in the excellent PK-232 for high fre-
quency operations. This filter means that the
900 should do much better than average with
poor signal conditions, an assertion bome out
by experience—not just mine; ask around.
The 900 has it all over the PK-232 in the mo-
dem department, since soft selection of the
modems let each mode's precise needs be
accommodated.

On the output side, the unit uses a DDS
chip (Direct Digital Synthesis) to modulate the
radio making it extremely flexible. The PK-
800 could produce any sort of modulation you
might want, including DTMF or two-tone se-
quential paging, if the mood struck you. A us-
er program capability makes this feature
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YAESU/MAXON

FNB-2 10.8v & 600 MAH
FNB-3/3A 9.6v & 1200 MAH

FNB.4 Pl Replacement Batteries

% FMNB-4A 12v @ 1000 MAH
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FNB-12 12v @ 500 MAH
PNBIAET | 1506 . B MaH TH27/42 and TH28/48/78

o R s TR PB13 (7.2V @ 750/800 MAH)
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g O S - *PB14S (12V @ 750/800 MAH)
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e o Same physical size as Kenwood PB17

FNB-27 12v @ 600 MAH MONTHLY DISCOUNTS
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. | MasterCharger® will charge any Yaesu,
| Motorola, Icom, Kenwood, Alinco, etc.
| radio battery.

MasterCharger |
® A constant current rapid charger utilizing a PHILIPS’
Microprocessor base control unit which uses a negative
delta V technigue to determine when the battery s
fully charged.
® Works with an AC adapter (115v AC or 220v AC) as well as
with a cigarette lighter adapter cord in a car, boat or plane,
MasterCharger li
. { *® Cancharge any Nicad battery from év to 13.2v
@ | 1I5.v or 220v AC ﬂdeTErl m-:..*;]ucied MANUEACTURED
1 e Utlizes a taper charge principle. IN U.S.A. BY

¢ Can charge a battery in 5 fo 8 hours, then W & W ASSOCIATES
automatically goes intfo a reduce current stafe.
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MADEIN |
M e BATTE ENINEEDS. = . = | THEUSA. |
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available to the hackers among us.

With it's optional 9600 baud modem (about
§75), the PK-900 is ready to keep up with the
world of packet as it grows. By the time you
read this, PACTOR will be a standard feature,
no longer an option. Current owners without
PACTOR should contact AEA conceming the
upgrade.

Dual Port

The big question | hear about the PK-800
concerns its dual-port capabilities. Hams
want to know just what it can do with the two
ports. Here's the scoop: Radio port one can
do anything—any mode the controller is ca-
pable of. Port two, on the other hand, is re-
stricted to packet—HF or VHF. This is full si-
multaneous operation. Unlike the PK-232
whose two ports were selectable by a switch,
the PK-900 can keep your VHF packet sta-
tion on the air while you work AMTOR, or
PACTOR, or any other mode on port 1. To
me, this is what dual-port ops should be.
Keep in mind that AEA's engineers designed
this box to be used in the shack, not as a
node in a packet network. Its features and ca-
pabilities are targeted to that market.

PACTOR

Yes, the PK-900 does PACTOR. This
mode is a lot of fun, combining the qualities
of packet and AMTOR for excellent weak-sig-
nal performance. The PK-900's inherently ex-

cellent HF performance is available in
PACTOR mode, too. You will find plenty of
PACTOR traffic on 10 and 20 meters. It
sounds like an AMTOR station on barbitu-
rates. This mode will probably eventually re-
place AMTOR, since it works better for most
amateur operations.

Using the 900

If you are familiar with AEA hardware, the
PK-900 will not present any surprises. The
unit's autobaud routine easily sets the data
rate at initial startup, reducing a lot of diffi-
culty for new users. The manual provides
a thorough section on setup and connection
of the unit. Once again | am forced to say
that, while AEA's manuals contain lots of in-
formation, their organization affects ease of
use a litle more than | would like. (A diplo-
matic way of saying | don't care for the manu-
al.) On the other hand it does include the
most important information: connector
pinouts, schematics, and a complete com-
mand summary.

In my opinion, there is only one way to use
the PK-900: with AEA's new PC Pakratt for
Windows. This program, which is reviewed
elsewhere in this issue, makes using the PK-
800 a real pleasure. Not only does PPWIN
know about every bell and whistle, it also pro-
vides concurrent access to the two radio
ports—a neat trick. If you can't run Windows,
you should seriously consider buying a pro-

gram that knows about the PK-900. There
are DOS and Macintosh versions of Pakratt
available from AEA, as well as third-party ter-
minal programs that work with the unit. While
the 900 can be operated from the command
line, it is a complex piece of equipment and
will have a very steep leaming curve without
the computerized assistance.

Performance

What else can | say? The PK-900 performs
very well. lt is directly comparable fo the PK-
232. In fact, in side-by-side testing, the two
units were indistinguishable. Both showed ex-
cellent HF performance—especially noted in
poor conditions or with weak signals. VHF
performance was stellar as well, but of
course it had better be. If a TNC has trouble
on VHF packet, something is wrong. If you
want some opinions on PK-900 performance,
you can ask some PK-232 owners what they
think of their controllers—you're bound to find
several on the local repeater.

Conclusion

Teamed up with PC Pakratt for Windows
and a pair of transceivers, the PK-900 is the
heart of a truly state of the art digital ham sta-
tion. The PK-900 costs a bit more than the
PK-232, but the difference in cost is reflected
in the capabilities of the box. If the additional
outlay doesn't scare you off, you won't be dis-
appointed with the PK-900.

%o REMEMBER... A LOW COST POWER PACK %A,
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN {33 __

O

NEW MODELS NOW AVAILABLE

ICOM
BP-83S 7.2V 750mah
$43.50
BP-84 7.2V 1000mah
$57.00
BP-84S 7.2V 1400mah
$63.00
BP-85S 12V 800mah
$76.00
BP-114S 12V 800mah
$79.00

YAESU
FNB-2 10.8V 500mah
$22.50

FNB-12 12V 500mah
$45.95

FNB-148 7.2V 1400mah
$59.75

FNB-26 7.2V 1000mah
$60.00

FNB-27S 12V 800mah
$65.00

Manufactured in the U.S.A. with matched cells. these Su

KENWOOD

PB-13S 7.2V 1200mah
$49.75

PB-14S 12V 400mah
$60.00

ASK FOR OUR

CATALOG

per Packs feature short circuit

and overcharge protection, and a 12 month warranty. All inserts and packs in stock or
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS.

CALL FOR OUR
SPECIAL OFFEERS

ve

Conne
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Add $4.00 Shipping & Handling for first battery
$1.00 for each add’l battary - U.S. only
Connecticutl res:dents add 6% tax

| |

AEPCRIPHEGK Inc.

115-1B Hurley Road, Oxford, CT 06478

800-634-8132

icut 203+264-3985 — FAX 203+262-694
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BATTERIES

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

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVA RD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439
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High performance low price

Design yagqis the easy way
" a8 superp program at a8 modes! cost . -
M. Pintell, Interelectronics Corp.

* Unparalleled speed, accuracy & ease-of-use * Scaler
* SWR/imped & pattern bndwdth charts * Auto design
* Auto-optimizes gain, F/B, & bandwidth * Fast Blev &

Azimuth polar plots " 17 elem. to 1 Ghz. * Metric &
US ft.in. * Auto directors caic.  * Prints files & charts
* Includes math co-proc. & no-math co-proc. versions
* Too many features to iist " Calisign or PO required

Quicyagi _ e 308

/CGA | EGA /VGA graphics

Add $3.00 s&h o non-USA orders = US Check or MO
SASE for demiled info +* Arrona orders add 5.5% ox

RAI Enterprises (so2) 849755
4508 N 48th Dr. Phoenix, AZ 85031 USA




ur microprocessor controlled interconnects
patch your FM base station radio to your phone
line and allow you to initiate and receive phone
calls in your mobile or HT without assistance.

Only €Sl interconnects offer important user friendly
features such as Memory Speed-dialing, Last Number
Redial and a built-in Programming keyboard with com-
panion digital display which makes user

set-up quick,
easy and )
positive... ik o R iy

i -
.......
[ 1

All features are fully user programmable: « Speed-
dial memories = Single or multi-digit access code.

» Secret toll override access code * Toll restrict numbers
and sequences * Regenerated tone or pulse dialout

* Ringout on 1-9 ring » Line in use detect » Call waiting

» CW ID ¢ Hookflash ¢ Activity & Timeout timers...

And More !

€SI has been the leading producer of interconnect prod-
ucts for over eleven years. All products are made in the
U.S. A. and come with a one year limited warranty.

To get the complete story Call or Fax today for product information
and dealer listing.

®

Connect Systems Inc.
2259 Portola Rd.
Ventura, CA. 93003

Toll free

(800) 545-1349
Phone (805) 642-7184
FAX (805) 642-7271

CSlis a registered trademark of Connect Systems Inc.

Private Patch V

Private Patch V is a multi- |
mode interconnect that
offers four user selectable
modes: 1. Enhanced
Sampling 2. VOX Simplex
3. Semi-Duplex 4.Rep-
eater Maker. A 90 memory speed-dialer and remote base mode are also
included. Can be connected to the Mic and speaker jacks of any simplex
transceiver when used in VOX simplex. Fully FCC and DOC approved. No
other patch offers as many modes and features.

=

CS-900 Control Station Interconnect
T R i e s

The CS-900 is VOX act-

ivated and can be used SRLRINTEZ
simplex or through any : i : '
remotely located repeater.
The standard 1/2 Second
Electronic Voice Delay to-
tally eliminates syllable or
word clipping and results
in unsurpassed simplex performance. A 90 memory speed-dialer and
Remote base mode are also included. The only required connections are to
the Mic and Speaker jacks of your simplex transceiver. Fully FCC and DOC
approved. This is the best deal going in a simplex patch!

CS-800 Full Duplex Interconnect

The CS-800 will operate
Full or Semi duplex and
also has a built-in Re-
peater Maker. The only
required connections are
to the Mic and Speaker
jacks of your dual band
transceiver. A 9 memory
Speed-dialer is standard. Fully FCC and DOC approved. This is your best

choice in a Full Duplex Interconnect with built-in Repeater Controller!

CS-700 Intelligent Interconnect

The CS-700 is for simplex -
operation and offers sel- |
ectable VOX Enhanced or e
VOX Controlled Sampling. | & «

Sampling allows the mobile |
operator to have positive
control at all times. The

CS-700 requires an internal
connection to the discriminator of your simplex transceiver. A 9 memory Speed
dialer is standard. This is the best sampling patch in the business!

CD-1 Communications Decoder Unit

Decodes and displays all
50 CTCSS tones, 104 DCS |
codes and all 16 DTMF
digits when connected to
any scanner, receiver or
service monitor. Extremely
useful for service work or
determining the correct
codes to operate open repeaters and autopatches. DTMF sequences are
displayed a second time, slowly just in case the real time digits were too fast to

comprehend.
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Number 10 on your Feedback card

Julieboard

An easy-to-build DDS synthesizer for the PC printer port.

very so often, a technology development

comes along which radically and permanent-
ly alters the landscape of amateur radip—spark
to CW, AM to SSB, vacuum tubes to solid-state,
and so forth. Each of these new developments
has made possible things which could only be
dreamed of before, but quickly become taken for
granted. The introduction of direct digital syn-
thesis (DDS), a DSP-related technique, has been
one such advance in the RF design field. At first,
DDS-based gear could be afforded only by the
military, but the state of the art has now ad-
vanced to the point where new commercial and
amateur radio designs include 1t as a standard
feature.

Why DDS?

The best way to answer that question would
be to take a look at the disadvantages inherent in
the old techniques. Traditionally, VFOs (includ-
ing those based on phase-locked loops) have em-
ployed analog LC oscillators dependent on me-
chanical and physical characteristics for
frequency control. Although analog os-
cillators are appealing due to their ap-
parent simplicity, they fall prey to the
usual analog type bugaboos; calibration
error, drift, phase noise, excessive lock-
up time, etc. This means that designs
which use analog frequency control
can—and usuvally do—lead to align-
ment, debugging and calibration has-
sles which then require expensive
equipment and time to fix. For those
working with phase-lock loops, there is
the additional problem of making the
frequency resolution vs. lockup time
vs. capture/lock range tradeoffs, which
invariably compromise performance
and/or force the designer to go to multi-
ple loops, mixers, filters, etc.

With DDS, on the other hand, a few
chips on a board slightly larger than a
business card can implement a wide-
band oscillator which gives:

0 to 16 MHz coverage

0.007 Hz frequency resolution

Virtually instantaneous
switching time

No drift/no calibration

Excellent spectral quality

Simple interface via PC
printer port

So, I designed one. This board
(which I've named the “Julieboard”) is
easy to build and is intended for use as
a building block to add digital tuning
capability to home-brew equipment.
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Why the PC Parallel Port?

The first part of this question really asks,
“Why the PC?” The DOS computer has made its
way to a very high number of amateur stations,
doing such jobs as log-keeping, packet radio,
word processing, satellite tracking, et cetera. The
price has come down to the point where (occa-
sionally) first-generation PCs are actoally avail-
able free for the taking if one is at the right place
at the right time! The software required to drive
this oscillator 1s so simple that 1t will run on any
DOS machine, right down to the humblest one-
floppy system, which means that if a PC actually
has to be acquired for the specific purpose of
running this oscillator, it needn’t cost more than
a nominal amount.

The second reason for using the PC 1s that it 1s
a fine platform from which to develop and im-
plement contrel functions via software: The
“front panel” can take any form the user wants,
changes can be made at will without having to
modify or junk hardware, and functions can be

Ln 0
i

Photo A. Julie and her board.

casily done which would be difficult, if not im-
possible, to do with dedicated hardware. Rather
than being stuck with one hard-wired approach,
the user has a software “playground™ in which
his only limitations are imagination and time
available for programming.

Finally, code can be written, modified, and de-
bugged on the same machine on which it runs—
allowing the use of widely available and reason-
ably priced development tools.

The second part of this question is, “Why the
parallel port?” Why not do a plug-in (slot resi-
dent) version? The first answer is that not all PCs
(lap-tops, for example) have plug-in slots avail-
able for another board. Also, many PC owners,
especially those without a technical background,
are not really keen on tearing apart a working
system just to install another board which then
has to be configured and set up on a particular
address location. This is a real problem if the PC
belongs to somebody else or the oscillator has to
be moved often.

The parallel printer port offers a “plug
and play” alternative: Almost every PC
has a printer port and few indeed are
those computer users who aren’t capable
of guiding a DB-25 connector onto the
end of a cable. Also, a plug-in board ap-
proach forces the user to install the oscil-
lator inside the PC itself—which can
cause noise problems, as well as impose
limitations on where the equipment can
g0. With the parallel port approach, the
equipment can be located a long distance
away from the PC and driven via a long
extension/ribbon cable for remote opera-
tion. Finally, the parallel port, being non-
bus-specific, can be replicated with any
simple TTL six-bit register. For example,
there is no reason why an appropriately
programmed single chip microcomputer
(such as a Motorola ‘68705 or Intel
‘8051) couldn’t replace the PC for those
who really object to having to drag
around a large, bulky PC just to drive a
tiny little board. With a single chip mi-
crocomputer, an entire HF rig could be
made to fit into a shirt-pocket-sized pack-
age!

Circuit Description

The circuitry for the Julieboard fits on
a small two-layer printed circuit board
about 2,5" x 4.5", On one end is the DB-
25 connector for the printer cable and the
other end has the BNC output and pow-
er/external-clock connectors. Power input
needs are not critical—anywhere from
about +7 VDC to +12 VDC will do. The
input is polarity-protected so if the polar-
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ity is wrong, no damage will be done—it just
won’t work. The incoming DC voltage is regu-
lated down to the +5V level required to run the
on-board logic. The only restriction regarding in-
put voltage is to keep it high enough to over-
come voltage regulator dropout and low enough
lo keep regulator power dissipation at a reason-
able level. (This circuit draws about 200 mA and
the difference between the input voltage and
+5V output is dumped as heat at about 200 mW
per excess volt).

The largest IC, a 28-pin DIP package (a Harnis
HSP45102) contains the actual DDS synthesizer
logic right up to the sine PROM-output. This de-
vice is clocked at a 40 MHz rate by a clock oscil-
lator module and produces a new 12-bit binary
word at its output pins every clock cycle. The fre-
quency increment is determined by a pair of in-
ternal 32-bit shift registers which are loaded via
TTL bit-sequences driven from the parallel port.

The 74HC14 is used as a buffer between the
“outside world” and the Harris DDS chip—it
provides input signal conditioning and serves as
a buffer for the more expensive DDS device.
Likewise, the 74F132 performs a conditioning
and buffering function between on-board logic
and the outside world. It performs an automatic
line select function for the external clock: If an
external clock signal is applied, the board logic
automatically selects that signal, saving the user
from having to configure any jumpers.

The output of the Harris DDS chip represents
a 12-bit binary sample of the desired waveform
at the time of each clock tick; before it can be of
much use, this binary output must be converted
into an analog voltage. The Harris CA3338 video
digital-to-analog converter (a 16-pin DIP pack-
age) converts the digital outputs into correspond-
ing analog levels at the 40 million samples per
second rate. This level of performance was un-
heard of several years ago and was one of the
reasons why DDS systems were so expensive
when they first came out. Things have changed.

The output from the DAC looks like a sine
wave made up of little tiny “steps™—256 differ-
ent levels, to be exact. (One small compromise in
this design was made by using an eight-bit DAC
rather than a 12-bit DAC, but the four “wasted”
binary outputs have such a small impact on the
output that the savings in cost easily justified the
change. With the 12-bit DAC, the sine wave
would be made up of 4,096 different levels of
steps.)

“Wait a minute,” one might say, “That’s
noise—I don’t want THAT on my transmitter
output.” Without getting too deeply into sam-
pling theory, let me say that “that noise,” is al-
most completely insignificant. Look at the
“made-out-of-little-steps™ sine wave again.
Think of this as an absolutely perfect sine wave
with a superimposed noise consisting of those
steps. See how small and how much higher in
frequency (than the sine wave) is that noise
waveform? It is no problem to filter the noise
out—done by the low-pass filter module located
on the board.

The filter module implements a seventh order
elliptic low-pass filter in a 10-pin SIP package.
The space taken by a discrete version of this fil-
ter could easily take up half again as much room
as the remainder of the circuitry. Since this de-
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10 CLS:LOCATE 1,1:2FRINT Bruce Hodgkinson VYVES3SJIL

20 PRINTY  JulieBoard 200 Controller: JULZ00.BAS Apr. 19/93

20 PRINMI

40 FRINT" Options are: F* for new frequency

20 PRINT™ "W tocguie”

&0 PRINTY "¢ toodncrement by 100HZ

70 FRINTY to decreament by 100Hz

S0 PRINT

0 PRINT" Freguency (KHz) = "

100 GOSURB 220

110 A% = INKEY$:IF LEN(A%)Y = O THEN 110

120 IF ASC(A%) = 46 THEN GOSUR 310 *decrement for "." key

130 IF ASC(A%) = &2 THEN BOSUR 510 *decrement tor """ key

140 IF ASC(A%) = 44 THEN GOSUR Z350 increment for "." key

190 IF ASC(A%) = &0 THEN GOSUR FX0 *increment for “"4" key

160 IF ASC{A%) = 102 THEN GOSUR 220 *new F for "“+" key

170 IF ASBC(AT) = 70 THEN BOSUR 220 ‘new F For "F" key

180 IF ASC(A%) = 113 THEN 500 tauit A+ B

1920 IF ASC(A%) = Bl THEN 500 it 3F o

200 GOTO 110

i 8

220 LOCATE 15, 1:PRINT "New Freagquency (KHz)" rew

230 LOCATE 15,21:INPUT NF

240 LOCATE 15, 1sPRINT " "

250 IF NF >16000 THEN 220

240 IF NF <0 THEN 220

270 LODCATE 2.39:PRINT ™ 1

280 LOGCATE 2,39:FRINT NF:N=NFX1000

270 GOSUE Z70:RETURN

Sy 7

210 N = N = 100z IF N<QO THEN M = O decr 100Hz

20 GOTO 240

ZEON =N + 100:IF NA1&OQOUOOH THEN N = 1&0000004# incy 100Mz

340 LOCATE 9,39:PRINT " "

250 LOCATE 9.32:PRINT N/ L1000: GOSUE 370: RETURN

S60 7

A70 TNX o= INT(NX 124.2177444): 0OUT Bgd, 127 phase incry SZMHzZ
280 MX = IMNT(M* 107.374195#): QOUT 888,127 phase incr 40MHz
270 FOR K= 31 T0O O S§TEP -1

GO0 KX = INTINX/A(27EIYaNX = NX ~ (KX ¥ 27K} bit by bait

410 IF KX = 3 THEN 434

420 GOSUR 4%0:60T0 440

450 GOSUE 480 shift bit into DDS
440 MEXT K

450 FOR K = 1 TO 32:0UT7 88.223:0U7 BB, Z207:NEXT

450 0OUT 888,127 :RETURN

470 *

480 OUT 8B8,2Z2:0UT BB&, 204: RETURN * shift "1" into DDS
490 0OUT 888,22F:0UT BBB, 207 RETURN * whift "o inte DDS
500 END

Figure 1. Simple controller routine written in GWBASIC.

sign is a “building block,” why not make it as
small as possible?

Driver Software

One of the nice things about using the PC to
drive this unit is that a wealth of software devel-
opment tools are available. The first thing that
comes to mind probably would be GWBASIC or
some other BASIC interpreter. GWBASIC was
used to get the proto-type up and running and a
listing of a simple controller routine is shown in
Figure 1.

To operate the board, the driver program must
drive six DDS control lines:

SDATA* (shift data)

SCLOCK* (shift clock)

XFER (new value transfer)
ENPHACC (enable phase accumulator)
SHIFTEN (shift enable)

BANKSEL* (BANK select)

In normal operation, the software holds all
four lines HIGH—enabling ENPHACC (allow-
ing the oscillator to run) and disabling/idling the
other three (SDATA*, SCLK*, and SHIFTEN).
The choice of “HIGH™ as the normal state is no
accident: This allows the output frequency to be
set from the computer, then disconnected from
the PC without losing the programming. This

means that the printer port does not have to be
tied up permanently—it can still be used to drive
the printer while the synthesizer is still in opera-
tion by means of a printer switch!

To load a new frequency, the program disables
XFER by driving it LOW, enables SHIFTEN by
driving it LOW, then shifts in new data by clock-
ing in 64 bits of updated frequency information
via the SDATA* and SCLK* lines. Each data bit
must be inverted (SDATA* = “0” to shift a *“1”
into the DDS) and is clocked-in with each
HIGH-t0o-LOW transition on the SCLK* line.
The new frequency pair 1s transferred into the
DDS once software re-enables the XFER line by
driving it HIGH again. (If this line is allowed to
stay active throughout the shift process, there
would be 31 periods during which the output fre-
quency would be set to a bogus value, possibly
causing interference far off-band).

If desired, the oscillator can be disabled by set-
ting ENPHACC LOW, though this is not critical.

Selection between the two banks is done via
the printer port STB* line. This is an open-col-
lector line, so it can be driven from external
equipment or from the PC. The PC can read the
status of this line, so it can respond to external
events via software. For example, a pair of fre-

quencies could be programmed: one frequency
Continued on page 44



For Repeaters

Receiver Voter
4 channel, signal-to-noise

Improve coverage by adding receivers.

» Expandable to 32 channels by adding
additional cards

« Continuous voting

« Available as a card or in a rack system

» Can be used with RF links or Telco lines

» Select/disable switches available for
manual override

» External disable inputs

Remotie Base
Interface

Add a Kenwood frequency agile

remote base, now 1o 9 different

repeater contrallers.

» Connects and controls a maximum
of 4 radios or bands

= Supports 16 Kenwood models

« Connects thru the radio’s mike jack

* Controls frequency, power, RF
power, CTCSS, Shift, etc.

» LED indicators of COR and voted signals  « Expands user function output

« Remote voted indicators pinned out * Just plug, program, and play

» Thousands in service = $275

« Starting at $370

For more details or to order, call or write:
Doug Hall Electronics
815 E. Hudson Street
Columbus, Ohio 43211

Fast Packet]' icket!

The Packelwin - Wireless Communications System

Thinking about the move to packet radio? Or have you already experienced
the disappointing performance of 1200 baud?

At Gracilis, we’ve got the ticket to the kind of speed you're looking for

Usmg, our PackeTwin Wireless Communications System with your existing
IBM*-PC or compatible, you’ll easily be able to communicate with other
packet radio stations at 9600 baud, If higher speeds are desired, popular kits
can be constructed and added that provide operation to 56,000bps.

When you order our PackeTwin system, you'll get a plug-"n’-play 9600
baud unit, complete with modem and palm-size two watt UHF transceiver
You supply the PC and antenna— We supply the rest!

Consider these important features. .
* Use of the PC’s DMA channels provides an upgrade path to

| Mbps

» A second channel is included that can be used to provide a
separate RS-232 or RS-422 interface

» Free software provides access to existing AX.25 and newer
TCP/IP networks

For information, contact your distributor or

-

G{'EI.Ci]iS The new name in Packet Radio

623 Palace Street, Aurora, IL 60506 Ph:(708) 801-8B00/FAX:(708) 844-0183
Email. nfo@gracilis com

1-614-261-8871/ Fax 1-614-261-8805 |

BM = a regstersd rademark of internabional Susiness Machmes inc | PackaTwen & 8 trademark of Gracis. inc
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QUICK, EASY, & COMPACT |
Flash cards *“NOVICE thru EXTRA"® theory Key words
underlined. Over 4000 sets in use! For beginner, OMs,
XYLs & kids. —

MOWCE 511.85 8
TECHNICIAN  $10.95 Order Today! _—— . w1 |
GENERAL § 9.95 from seraren ;.e‘
ADVANCED £15.95 - _ I
EXTRA 514.45

smippng  1—8 3.00 VIS STUDY CARDS
Zormoma —% 4.00 P.O. BOX 16646
CLUB DISCOUNTS HATTIEEBUHG MS 394{'!'4
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UHF REPEATER

Make high guality UHF repeaters from
GE Master Il mobiles!

= 40 Watt Mobile-Radio $199
* Duplexing and tuning information $12
» Information without radio $40

MICROWAVE TRANSVERTERS

SHF 1 240 Gnmplata Transvanar
SHF SYSTEMS No tune linear lransverters and transvertar kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m i.f.g13.8V. Kits
include mixer and L.O. P.C. boards, xial and all components. Built
units include | FJD.C. swilchboard, connectors and compac! low
profile housing. Other frequency options in amateur band avaslable

SHF 900K 902-906 MH:z SDmW Kit§139 Built 3265
SHF 1240K 1296-1300 MHz 10mW Kit$149 BuiltS265
SHF 1269K 1268-1272 Oscar Mode L10OMW  Kit$140 Builts255
SHF 2304K 2304-2308 MHz 10mW Kit$205 Builts325
SHF 2401K 2400 MHz Mode S rcv Conv  Kit$155  Built$255
SHF 3456K 3456-3460 MHz 10mW KitS205 Builts325
SHF 5T60K 5760 MHzM296 IF 0.5mW KitS170 Buils260
wew pem 432K 420-450 MHz 10m IF 7TOmW KitS150 BuiltS2ys

DOWN EAST MICROWAVE
E Bill Olson, W3HQT P
Box 2310, RR1 Troy, ME 04987 | ——
(207)948-3741 FAX:(207) 948-5157

Versatel Communications

Orders 1-800-456-5548 For info. 307-266-1700
P.O. Box 4012 » Casper, Wyoming 82604
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Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Greaft Service

TOLL FREE ODRDER LINE 1:B80D-344-3144
Contingntal U S 8 Texan

Rl ] A AN TOR 'I|:l:'i-
THEHZ2M CENTER

5730 Mobud San Antonia, TX 78238 (512) 6B0-6110
FAX (512)647-8007

CIRCLE 291 ON READER SERVICE CARD

Celebrating Our 20th Anniversary!!
C. W. WOLFE COMMUNICATIONS

1113 Central — Billings, MT 59102

GE Exec. Il 40W UHF Mob, Call for quote on:

450-470, wiAce  $125 |40.mvP, HB, UHF, 450-470
Mot Micro 45W Mob 10-Mitek 45W, 132-150
drawers, 132-150 S90 |Micor Base/Rptrs, 132-150

BUY — SELL — TRADE

Call or write for current fiyer
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ULTIMATE
COMMUNICATIONS

PROGRAM
specifically designed for

AEA's PK-88/232¢ 14 mon forthe

PK900/DSP-1232/DSP-2232-
AMNMICE A o S 6500
IEENM s S S5 00
AT ARIx s 52 00

- MENU DRIVEN - AUTO-CONNECT

- PAKRATT - TAPP UPDOWN LOAD

v AMTOR - SCRAMELE

- BAUDOT " AUTO-CONNECT

- ASCH - COLOR SELECTION

-« MORSE - OMN SCREEN PARAME TER

- FAX - ON SCREEN HELP

- DUMB TERMINAL - USER NAME FILES

" NAVREX - B TO A5 SEND

- TDM - MUCH MORE ...

ERIAIT

EXCLUSIVE IMPORTER
P.O.Box 990 MEREDITH, NH 03253
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Julieboard

Continued from page 42
for “mark,” the other one for “space,” then keyed
to send RTTY.

In a transceiver VFO application, RIT or split
frequency operation can be implemented by
loading the appropriate transmit and receive fre-
quencies into their respective banks. (This is a
good example of software being used to replace
hardware.)

If an external line drives this input, it should
be a TTL open collector driver so that it does not
cause or suffer damage if the computer should
drive the line LOW. This “wired-OR"™ scheme
(where if one source or the other or both drive
LOW, the line gets dragged LOW) implements an
internal drive/external drive scheme which re-
quires no hardware configuration or setup.

Constructing the Hardware

The circuit is not difficult to duplicate and can
easily be built with wire-wrap. Because high fre-
quencies are involved, it must be built with the
proper techniques or it will not work at all! If
you are not familiar with high-speed logic, a
commercially fabricated blank PCB or a wired-
and-tested board (available from the author) is
probably the safest approach.

A high quality circuit board with a low-induc-
tance ground is an absolute must—my standard
technique is to use prototype boards with the fat
copper strips running up the IC center lines and
bridge the strips crossways with a cross-grid
built up out of solder-saturated SOLDER-WICK
laid along the board. Don’t even think of using
one of those copperless “protoboards.” Plan the
layout ahead of time to leave room for the IC
sockets and decoupling capacitors.

The IC sockets must be high quality machined
gold contact types—the cheap leaf types are not
suitable due their high profile (needless lead in-
ductance) and poor reliability. 1 have often seen
them fail, but I've never seen a gold machined
contact fail yet. They are expensive (often cost-
ing more than the chips they hold), but they are
cheap aggravation insurance.

Place the sockets in their final resting places
and wire in their ground pins. These must be
near zero in length and the widest practical
width., My uosual practice is to dedicate the bot-
tom-side copper strip (running up the center of
the IC pin-rows) to ground and solder the IC
ground pins directly to that.

After all, the IC socket’s ground pins have
been hooked up and the decoupling capacitors
have been installed. Decoupling capacitors
MUST be placed at the power supply pins of the
HSP45102 DDS chip (8,22), the CA3338 video-
DAC (13,16), the clock module (14), and the
74F132 (14). The 74HCI14 is not a high-speed
part, but it should be decoupled also. Keep the
leads of the decoupling caps short—the body of
the capacitor should just about touch the power
pin being decoupled! An eighth-inch lead length
15 too long. On the DDS chip, the IC designers
conveniently placed a ground pin immediately
adjacent o each power pin so that the decoupling
caps can exactly bridge power/ground with zero
lead length—this dictates the use of capacitors
with 0.1" lead spacing. Use 0.1 pF as speci-
fied—don’t try 1o “improve” the decoupling by
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Figure 2. A) PC 1op foil pattern; B) PC bottom foil pattern;

using higher values of capacitance: Higher ca-
pacitance values tend be more inductive and
have a lower self-resonant frequency. Above its
self-resonant frequency, a capacitor looks induc-
tive and could make the situation worse than if it
weren't there! Once the decoupling caps are in-
stalled, wire up the +5V bus to the sockets. At
this point there should be virtually infinite DC
resistance between the +5V and ground lines.

Next, install the 7805 regulator and its diodes.
A heat sink with thermal compound on the regu-
lator 1s a must, as it will dissipate about 1-1/2
watts with +12V input and can get hot to the
touch. If you know for sure that the input voltage
will always be +12V, a 22 ohm 2W series resis-
tor can be placed in the power input line to help
drop the voltage and decrease regulator dissipa-
tion. My usual rule of thumb: If I can’t hold my
finger on a heat-dissipating device, it’s running
too hot.

When building something, it is wise to take a
“divide-and-conquer” approach by doing the
project stage-by-stage and testing it after each
round of construction. This is a good time to
make the first test—better to fry one cheap regu-
lator now than a board filled with expensive
parts later! Apply power to the unpopulated
board and confirm that the regulator output
equals +5V and that +5V appears at all power

supply pins and OV shows up at all ground pins.
Check resistances between the ground pins with
an ohmmeter to confirm that all “ground™ pins
are indeed tied to ground. Now, install resistor
networks RN1 and RN2 along with Ul and wire
up all the signals involving these devices, right
up to and including the DDS chip, U2. In the
breadboard version, I wired up diagnostic LEDs
to the outputs—a great aid for software develop-
ment and for verifying that the night LPT port is
being used to “talk” to the board. Power up the
board and probe U2 pins 9, 10, 12, 13, 14, and
|7—all of which should be a logic LOW. U2
pins 11 and 18 should be HIGH. Short the fol-
lowing DB-25 pins one by one to ground and
look for these responses:

DB25, pin | U2, pin 9 goes HIGH

DB25, pin 2 U2, pin 13 goes HIGH
DB25, pin 6 U2, pin 14 goes HIGH
DB25, pin 7 U2, pin 17 goes HIGH
DB25, pin 8 U2, pin 12 goes HIGH
DB25, pin 9 U2, pin 10 goes HIGH

The next phase requires an HF receiver and a
PC running the Julieboard driver software. Wire
up the oscillator module and install U2. (Bear in
mind that the DDS chip is specified as being
ESD-sensitive by Harris and can be damaged or
even destroyed by improper handling. If possi-
ble, handle this chip only at a properly equipped
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C) PC drilling template; D) parts placement diagram.

ESD-protected workstation with wrist straps and
an anti-static worktop.)

The 74F132 NAND gate US and its associated
paris may be installed now.

Connect the PC to the Juliecboard DB25 fe-
male connector via an appropriate cable (male
DB25/male DB25 straight-through) and power

100 Hz increments and listen for the correspond-
ing changes in pitch. If it works . . . congratula-
tions, you’re almost there! If not, look for activi-
ty on U2 output pins 27-28 and 1-6: If they are
completely dead, try verifying the presence of
the 40 MHz TTL clock at U2 pin 16 and confirm
proper U2 hookup. Check that:

Try feeling the case of the DDS chip. If it is
very hot, the problem likely involves the DDS
chip itself; if it is stone cold, the problem could
cither be a faulty clock module or a dead DDS
chip. A normally working DDS chip should be
slightly warm—if this is the case, suspect a prob-
lem with the programming or control process.
(Also check to see if it is getting +5V!).

Once DDS chip operation has been verified,
wire and populate the CA3338 video DAC (U3)
and the filter module (FL1) sockets, observing
the same ESD precautions as for U2. The synthe-
sizer output should look like a perfect sine wave,
except for low frequencies which will show
some “staircasing,” courtesy of the D/A conver-
sion process. Finally, verify the EXTERNAL
CLOCK function with an external clock—if it
works OK, then the construction of the synthe-
sizer is complete. Have fun with the new toy!
Conclusion

| have had computer-controlled DDS synthe-
sizers in my shack for several years now and
would almost rather give up my scope or multi-
meter than do without them—they were well
worth the development cost. So far, they have
been used for:

*Frequency spotting

*Software-controlled VFO

*VFO for home-brew direct conversion receivers
Digital retro-fit to analog equipment

*Remote tuning of transmitters/receivers
*Frequency-hopping/spread spectrum work
*Programmable secondary frequency standard
*Crystal/crystal-filter characterization

*Crystal oscillator substitution

*ATE signal generator/sweeper

I found that direct conversion receiver circuits
worked especially well with this oscillator—tun-
ing via software on the computer screen was a
real novelty and the sound was particularly crisp
and clear. Perhaps the next challenge will be a
home-brew digital transceiver!

Personal Note

Why “Julieboard™? Well, back when I did my
first DDS-for-a-PC design (this is my third), |
needed a name for the project. At the ime, my
second-oldest daughter, Julie, was in her active

up the board. Select a test frequency (this isn't VCC pin 22 = 45V :
critical, any frequency between | MHz and 16 VCC pin 8 =45V toddler phase and the name scemed appropriate
MHz will do) and tune the receiver (CW or SSB BANKSEL pin 9 = LOW 0E 8 DOME o g1y Smichaes for: froqmency
mode) to that frequency. A clear continuous car- ENPHACC pin 12 = LOW hopping development work. Since 1 have threc
rier should be audible fairly close to the expected  LOAD* pin 18 = HIGH other damghters, 1 supposc 11l have o do af least
frequency. (Use a short piece of wire in close GND pin 7=GND SUE il homels 90 BLAC MC'S Weteas dow'c 06
proximity, but not touching, the board as the an- GND pin 15=GND left out” Y
tenna for the receiver). Try tuning the signal in GND pin 21 = GND Continued on page 46
Parts List

Quantity Part Description Digikey # Quantity Part Description Digikey &

1 U1 74HC14 MM74HC 14N 1 Ccs 1U0 aluminum electrolytic cap P1345

1 u2 Harris HSP45102 PC40 1 J1 Right angie BNC connector Mouser #177-3138

1 us Harris CA3338AE CA3338AE 1 P1 Female DB25 right-angle connector  425F-ND

1 U4 40,000 MHz osc. module CTX120 1 P2 4x1 male header WM4202

i Us 74F132 (can sub 74F00) (74FOOPC) 1 P3 3x1 male header WM4201

1 VR1 7805 reguiator (TO-220) AN7805 1 Blank printed circut board

1 FL1 Coilcraft fiter module K9686-5 1 heat sink #HS106-ND

1 CR1 Green light emitting diode P309 1 thermal compound

2 CR2.CRE  1N4001 diode 1N4001G 1 male/male DB25 cable CTMMT-2510G-ND

3 CR35 1N914 diode 1N914APH

1 A1 1KS 5% 1/4W resistor 1.5KQ Note: J1 is AMP # 228686-1

1 R2 75H 5% 1/4W resistor 750 P1 is AMP # 7453534

1 AN1 47k resistor network (Bsip7) Q7473 Optionatk

1 AN2 100R resistor network (14dip7) 760-3-R100 1 uz 28p machined (goid) IC socket AE7228

1 RN3 1K5 resistor network (B8sip4) Q4152 1 u3 16p machined (goid) IC socket AET216

1 RN4 100R resistor network (Bsip4) Q4101 3 ULU45  14p machined (goid) IC socket AET7214

7 C1-4C68 100N ceramic cap (.1°LS.) P4917

Blank printed circuit boards, partial kits, and finished units are avaitable from the author (Box 232, Pakenham, Ontario, CANADA KOA 2X0; (613) 624-5247).
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Figure 3. Julieboard schematic.
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MFJ gives you PACTOR at no extra cost

No other Multi-Mode gives you all these features - not one!

. . . only

the new easy-to-use MFJ-1278B Multi-Mode and MultiCom™ software gives you all these features

plus 10 digital modes . . . PACTOR, Color SSTV, 16 Gray Level FAX, Packet, AMTOR, RTTY, ASCII, Navtex,

CW and Memory Keyer Plus an Enkanced 32K Mailbox

New enhanced
MFJ-1278B

HFJ MULTI-MODE DATA E'I:'H'I'HDLI.:EH
e 2 mn&mrmm s

.,."-.

New features for MFJ-1278B

* New PACTOR Mode

¢ 32K bytes Enhanced Packet mailbox
Allows separate callsign, auto forward-
ing and reverse mail forwarding,
Remote Sysop access, Sysop paging,
chat mode, mailbox C-text
““Has-mail”’ LED indicator, Mailbox
is expandable to 128K or 512K.

® New COLOR SSTV VIS tnes. Allow
other SSTV recerver 10 auio start picture

® | Megabit system EPROM

* 64K bytes battery backup RAM

¢ European RTTY tones selectable

* External reset, optional scope tuning output

® Selectable 19,200 baud terminal operation

Transmit and Receive Color SSTV

® Robot Color: 36, 72 Seconds

* Robot B/'W: 8, 12, 24, 36 Seconds

® Scotty Color: 1 and 2

® Martin Color: 1 and 2

16 Grly_lzvds FAX!SS'['V Mﬂdun

* 16 Gray Levels Weather/AP Wire FAX
Real-Time Packet Pictures

* SVGA, VGA, EGA, CGA Color
Packet Pictures

Standard Features

* Awo terminal baud rate: 300, 1200,
2400, 9600, 19,200

* Built-in 300 and 1200 baud packet modem

* Two software selectable radio ports

* Threshold control

* KISS mterface for TCP/IP, MSYS compatible

* Anti-collision technology gets packets
through faster, Host mode

® True DCD circuit designed for HF

* Normal or reverse FSK output

® RS-232 and TTL serial ports

* Fast-Start™ Manual

16 Gray Levels WeFax map received on 16 Gray

MFJ-1278B Multi-Mode

$ 29995

MFI-1 %39 Mul.iCmnT“
59
ore Exclusive Features

¢ Automatic Signal Analysis™ for HF packet
and AMTOR as well as RTTY and ASCII

® Built-in printer port

¢ Built-in sidetone amplifier with volume control

®* TAPR intermal modem header for high
speed modem-—-2400 or 9600 baud

® 20-LED precision tuning indicator

e Automatic Digipeater™ Routing

® QSO and transfer files simultaneously

* Dedicated MARS mode

* Individual radio port level control

® Stored for each mode

* CW iambic paddie mput

® [Q-user programmable message
memory buffers

e Call Alert Becper™

® Built-in packet connect bell

® |C sockets used throughout

* A/C power supply included

® One year unconditional guarantee

16.410 MHz. MF}-1278B & MuliCom™ received on 20.738 MHz See tomomow’s 14230 MHz. Robot 72-Second formal. in real-time packet. Only MFJ-1278B and

transmit and receive 16 Gray Levels FAX. news today.

Transmit and receive color and B/W SSTV.

MultiCom™ has this feature.

D[:Imlngnm-ead]mlkgwesymlﬂ Getting on FAX and SSTV is as simple as  QSO’s simudianeously using
modes or TNC's and two comm ports.

programmable function buffers.
New MFJ-1278BT Turbo

pressing one or two keys.

MultiCom™ Dedicated MultiCom™ FAX menu. hﬂfm“mymmmmﬁ‘lﬂ Need help
wo r

MFE]J-1278 and Muiticom Upgrade*

7 Al-H brngs up the on-lme Help
hiuudﬂnﬂrs&nhﬂ[ﬂ-l"?ﬂﬂmyﬂy
0 use.

Exclusive Optional Items
® Real-time clock, MFJ43 $29.95

with fast 2400 baud modem Upgrade your MF}-1278 1o include PACTOR and

the enhance mailbox—MFJ-56A (32K), $69.95;
MFJ-56B (128K), $89.95; MFJ-56C (512K), $229.95.

New MultiCom™ upgrade Release 3.1. New
features: Simultaneous dual mult-mode or TNC opera-
tion for DOS. New FAX module with auto receive,

* Plug-in Scope tuning adapter, MFJ-44 $29.95
e 2400 baud internal modem, MFJ-2400 $89.95
® 9600 baud internal modem MFJ-9600 $109.95

Nearest Dealer/Orders: 800-647-1800
Tachmcal Help 800-647-TECH(8324)

you a built-in
without

2400 baud modem. Runs high speed packet color FAX, PCX format compatible. YAPP binary file guarantee * 30 day money back

fy%limmzﬁﬁﬁ%ﬁm;ﬂ compatible. Order MFJ49B for MultiCom™ 3.1 o.mte{bsss'hjm mm ﬂﬁﬁmm

s a $29.95. *Upgrade available for current MFJ ENTERPRISES, INC.
modem is also available . Order MFJ-2400,  upgrade,

Box 494, Miss. State, MS 39762
(601)323-5868; 8-4:30 CST, Mon.-Fri.
Fﬁx. {-ﬁﬂlliﬂ-ﬁﬁl Add $8 sh.

quality affordabie

$89.95, for any MFJ TNCs and MFJ multimodes.  MFJ-1278 and MultiCom user with proof of purchase.

If you use the MFJ-1278B and MF] Multicom 3.1 and IBM compatible VGA computer you get all these features. Features may
vary with other terminal program or other graphics sysicms.
CIRCLE 86 ON READER SERVICE CARD

MF] .



Number 11 on your Feedback card

CARR’S CORNER

Joseph J. Camr K4IPV
PO. Box 1099
Falls Church VA 22041

Selecting Variable
Capacitors, Part |l

Last month we introduced the topic of
variable capacitors by showing two dif-
ferent types: straight line frequency and
straight line capacitance. We examined
their different styles of consiruction. We
also looked at two-section capacitors
and how they are used to tune doubly-
tuned RF circuits and the RF/LO circuits
of superheterodyne radio receivers. In
this month's column we will take a look

at transmitting variables, special vari-
ables, and some interesting related top-
iCS.

Differential and Split-Stator
Capacitors

Two special forms of air variable ca-
pacitor are the spiit-stator and the differ-
ential. The symbols for these devices are
shown in Figure 1. The spiit-stator (Fig-
ure 1A) uses a common sel of rotor
plates, but two setls of stator plates. In
other words, it is similar o a two-section
variable, but with a common set of rotor
plates rather than iwo sets. The capaci-
tances of each section of the split-stator

Q

Parallel
Feeders

(=)

%H1
D1 (See Text)

c2
01nF

1NGO
\ 2 '
42
:':H & ) Unknown
Impedence
— vy
RFC 1
1 mH
M1
——— 0 - 500 mA
DoCc

(b)

Figure 2. A) ATU circuit using split-stator capacitor, B) Antenna RF bridge using

differential capacitor.

Pholo B. Three-section 3X-365 pF vanable capacitor.
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capacitor track each other. Any given
change of shaft position causes the
same capacitance on both C1A and C1B
of Figure 1A. The differential capacitor
(Figure 1B) also has a spilit-stator plate
sel, but they are configured with respect
to the rotor such that the “shading” in-
creases on one as it decreases on the
other. Thus, C1A is al maximum capaci-
tance when C1B is at minimum, and vice
versa. A 2X-100 pF differential capacitor
is shown in Photo A. The rolor is set to
mid-range so that you can see clearly
the opposed stator plates. As the rotor
moves in one direction or the oiher, it will
shade more of one set and less of the
other.

Figure 2 shows how split-stator and
differential capacitors are used in practi-
cal circuits. The circuit of Figure 2A is an
antenna tuner for paraliel feeder trans-
mission line. The 50 ohm coaxial cable
from the transmitter is connected to L2,
which is a link coupling to the main in-
ductor L1. This inductor has two taps,
one for each wire of the parallel trans-
mission line. In order 1o tune the induc-
tor, a split-stator capacitor, with the rolor
grounded, is connected across the
length of L1.

The circuit in Figure 2B is an RF
bridge that can be used 1o measure an-
tenna impedance, or at least the resistive
component of antenna impedance. The
bridge is balanced when the ratio of the
two halves are equal, or when:

Xc1a
1B

(where Z is the unknown impedance).
Resislor R1 is generally set to the sys-
tem impedance, typically 50 ohms or 75
ohms. In most amateur radio applica-
lions it is permissable 10 use a 68 ohm
resistor for R1 in order to accommodate
both 50 ohm and 75 ohm systems with
only a small error in each. Resistor R1
must be a non-inductive type, such as
carbon composition or metal film. Excita-
tion is provided by a signal generator ap-
plied to J1.

Large Variables and Transmitting
Variables

Photo B shows a large air variable ca-
pacitor that was salvaged from an old ra-
dio receiver. It is designed to provide 10
to 365 pF of capacitance in each section.
In superheterodyne radio receivers, this
capacitor would be connected such that
one section tunes the RF amplifier input,
the second section tunes the RF amplifi-
er output (or, if no RF amplifier is used,
the sections would tune a doubly-tuned
LC resonant tank circuit), and the third
section (with padder capacitor) would
tune the local oscillator. if you go back
far enough, when “tuned radio frequen-
cy” (TRF) receivers were the order of the
day, all three sections were used 1o tune
the RF amplifiers (and there was no LO
in those receivers).

Other applications for capacitors such
as the one pictured in Photo B are found
where all three sections are connecled in
parallel. For exampie, the loading control
of pi-network output tank circuils (used in
vacuum tube final RF amplifiers in trans-
mitters), often require 800-1200 pF of ca-
pacitance. The RF voltages are quile low

=R1/Z

Photo A. Differential capacitor from au-
thor’s junk box (some “junk™—the
because the output impedance (50
ohms) is low, so it is not necessary 1o
use wide “high voltage” spacing for the
loading control (in most cases . . . always
calculate for any given power level and
allow a margin). Another 3X parallel situ-
ation is found in LF and VLF receiving
antenna loops where high capacitance is
needed. Also, some transmitling loops,
as well as many receiving loops, use a
single tum inputioutput loop (depending
on point of view, AX or TX) to couple a
muifi-tum loop antenna to the rig. The
multi-tum loop can be resonated with a
relatively small capacitance, but the sin-
gle-turn coupling loop typically wants to
see a very high capacitance.

Photo C shows a "transmitting vari-
able” that can be used in high power (2
kW) RF power amplifiers and antenna
funing units. What makes this a “irans-
mitting” variable is the wide spacing be-
tween the plates. Wider spacing means
that the breakdown voltage of the air in-
sulator between the plates is increased.
But wider spacing also reduces capaci-
tance, so the plates tend to be larger and
more numerous than in smaller capaci-
tors of the same value,

Perhaps the ultimate in transmitting
variables is the vacuum capacitor shown

o
CiA
C1B
o (a)
o o
CiA _[:1B
'_-_\
& (b)

Figure 1. A) Split-stalor capacitor sym-
bol; B) Differential capacitor symbol.



Wayne is mad as hell ... AlIR VARIABLE
...and he doesn’t want you CA PACITORS
to take it anymore!
' BUY DIRECTLY FROM THE MANUFACTURER
DeCIare Vv ar. We make what hobbyists, inventors, and P 0000000000 O
manufaciurers need to build transmitters, . | B
On Our Lousy Government receivers, and antenna tuners: o] Check Us Out 5 $ 9()*
¥ Warranty Service
Fed up with the mess in Washington? #JHIEEIEILTE 'ELE!EE“E:'": Eljegﬁzgiﬁ’g' : ¥ ; : For
- =t P : $4™ Air charge* -
The mess "} JOUr m“f :_:apltal. varactors, reconsider. Air variables are @ ®| . "{‘“'*
Pﬂ?ﬂﬂ}', crime, our fﬂllll‘lg schools? actually less expensive In the Inng run, ol ¥ Credit Cards Accepted |g | * in Continental
Wayne Green has solutions. and are quite superior: Thermal drift is Ol v e ® USA
Clever solutions. eliminated, and the dielectric never @ @ | * under 12 Ibs.
deteriorates. T EEEEE RN E N
Wayne Green’s unique reasoning is intriguing — We offer a complete line of transmitting,
even delightful. Whether you are horrified by his pro- receiving, and tuning variables of virtually Mastercard/VISA
posals or you embrace them, it is impossible to ig- every size and shape, from our tiny ATM & Discover Accepted
nore the basic lesson he presents: It is time to bring | (AC = 1.8 pF) to the M-73 (AC = 1500 pF). : i A S Q
logic — not emotions — to bear on America’s dilem- 1-800-426-2891
mas. His spin on America in the 90’s helps us to un- VARIABLE INDUCTORS: Our standard
derstand how simple the seemingly complex issues variable inductor ranges continuously
are. All it takes is looking at them from an entirely from 0 to 28 pH, allowing infinitely finer
new viewpoint. control than with a coil with ten or twenty
Now available in one complete volume, Declare leads to tap.
War! is full of thought provoking ideas and solutions IVERNIER REDUCTION DRIVES: Our 6:1
to some of the most difficult problems facing our reduction drive fits any 1/4” shaft and
couniry today. ' allows for extremely precise fine-tuning of
Regular price: $12.95 variables.
. SEND $1.00 FOR A CATALOG & PRICE LIST:
Special For 73 Readers
Only—$10.00 OREN ELLIOTT PRODUCTS, INC.
(plus $3.50 shipping & handling) 128 W. Vine S5t.—P.0O. Box 638
Order Toll-Free: 800-234-8458 Edgerton, Ohio 43517
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 Special o
contained decoder, has a unique & e 5 Call §
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Photo C. Transmitting air variable capacilor.
1. Determine minimum and maximum capacitance of C1 (7.7 - 100 pF).
2. Calculate AC: C1,,5,, - C1,1qinn = 100 pF - 7.7 pF = 92.3 pF.

3. Determine the required frequency ratio (F.R.):

in Photo D. Although vacuum variables
tend to be quite high-priced, | bought this
10-1,000 pF unit from Fair Radio Sales
(see Table 1) for less than $40 a couple
of years ago. This particular capacitor is
fitted with a small DC motor and a re-
versing relay. The capacitor is tuned by
operating the motor, although it appears
that removing the motor apparatus would
make it possible to directly tune the ca-
pacitor.

Calculating the Tank Circuit Compo-
nent Values

When we design an RF LC tank cir-
cuit it is usually for a specified band of
frequencies. For example: 3,500 to 4,000
kHz for the 75/80 meter band (we actual-
ly want to tune a small overlap, so 3,490
to 4,010 kHz is what we'll use). We need
to know what values of inductor and trim-
mer capacitor to use with specified main
tuning capacitors. We first select a trial
variable capacitor for the main tuning
job. Look in a catalog for the minimum
and maximum capacitances. For this ex-
ample, | selected a Hammarlund MC-
100-M from Ocean State Elecironics
(see Table 1) with a capacitance range of
7.7 to 100 pF. Refer to Figure 3 as you
use this procedure:

F 4010 kHz
- IDEX. _ o
F.R.= Fmin ~ S490kHz ~ 115

Photo D. Vacuum varable (10-1000 pF) capacitor.

4. Calculate the required capacitance ratio (C.R.) by sguaring the frequency ratio:
C.R.=(FR.)2=(1.152=1.32

5. Calculate the minimum ftotal capacitance from:

B 08 9papk
min.= GRA T 1824

- 2884 pF

6. Calculate the maximum total capacitance:
Criax = Coniny + AC = 288.4 pF = 92.3pF = 380.7 pF

7. Calculate the inductance by selecting either maximum or minimum capaci-
tance, and the lowest or highest frequency (as indicated by the capacitance value
selected). | selecled the maximum capacitance (380.7 pF) and minimum frequency

108 =5.46 pH

(3,490 kHz) combination:
108
= puH
4"2F2min Dmax

You can check the calculation with the
normal resonance formula (below) to see
if the correct frequencies are obtained at
the minimum and maximum total capaci-
tance (which correspond to the minimum
and maximum values of C1 plus other
capacitances in the circuit). The calcula-
tions should be accurate to within round-
ing errors (my calculator showed 3489+

—

Barker & Williamson
10 Canal Street

Bristol PA 19007

(215) 788-5581 (voice)
(215) 788-9577 (fax)
Transmitling variables.

Fair Radio Sales

1016 E. Eureka

Box 1105

Lima OH 45802

(419) 227-6573 (voice)
(419) 227-1313 (fax)

(mostly surplus).

Ocean State Electronics

P.O. Box 1458

6 Indusirial Drive

Westerly Rl 02891

(401) 596-3080 (voice)

(401) 596-3590 (fax)
1-800-866-6626 (voice/orders only)

but of older construction).

Transmitting and receiving variables

Table 1. Variable Capacitor Suppliers

Oren Elliott Products, Inc.
128 W. Vine St.

P.O. Box 638

Edgerton, OH 43517
(419) 298-2306 (voice)
(419) 298-3545 (fax)

Manufacturer, wholesales, and retailer of
all sizes of transmiting and receiving vari-
able capacitors, variable inductors, and
vemier drives. Price list of standard prod-
ucts is available.

Maplin Electronics

P.O.Box 3

Rayleigh, Sussex, SS6 8LR
ENGLAND

+44 (0) 81 523-5977 (voice)
+44 (0) 81 523-4879 (fax)

Transmitting and receiving variables (a lot of Receiving variables, both UK and USA
“newl/old” malerial, i.e. capacitors that are unused, giandard values.
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~ (472)(3,490,000Hz)2 (3.807 X 10-1°F)

and 4009+ kHz). The resonance equa-
lion is:
o= !

2% ql LC

Where: F is in hertz, L is in henrys,
and C is in farads.

In actual practice you will use a trim-
mer capacitor (C2 in Figure 3), and pos-
sibly a fixed capacitance (C3), to make
up the difference between the required
capacitance and the values obtained
from C1. For example, we need a mini-
mum capacitance of 288.4 pF, but C1
has a minimum of 7.7 pF. Thus, we need
a total of 288.4-7.7, or 280.7 pF. The

trimmer should have enough range to
account for any tolerance emors in calcu-
lation and the values of the parts. | se-
lected a trimmer with a range of 8 to 100
pF, with the idea of setting it approxi-
mately in the middle of the range (or
about 46 pF = a little bit). Thus far, of our
required 280.7 pF, we've accounted for
7.7 + 46 pF, or 53.7 pF. We need to find
an additional 227 pF. By using a 220 pF
fixed capacitor at C3, we leave 7 pF for
strays. In some RF circuits this is a rea-
sonable value for strays, and the range
of C2 (the “t little bif" part) can make up
for errors. In some Colpitts and Clapp
oscillators, however, there is a fremen-
dous capacitance contributed by the ca-
pacitive voltage divider feedback net-
work, so these calculations are wrong for
that case.

Sources of supply for variable capaci-
tors include hamfests (but ook out for
the “sharks™ who have inflated ideas of
their capacitor’'s worth—"a crudded up
transmitting variable is not worth any-
where near the high price commanded
by a shiny new one . . . at least to me").
Table 1 lists some of the places where
I've bought variable capacitors in the re-
cent past. The listing for Maplins in Eng-
land can be used for Americans . . . they
accept Visa and Mastercard. The bank
card companies will convert the price
from £ to $. Be a little careful reading the
Maplin catalog, by the way . . . cost more
than $ ($1.52/E as of this writing), so the
actual price is higher than it appears in

the listing). 73]

L1 C1

c2 c3 Cs

O

C2 — Trimmer

C1 - Main Tuning 7.7 — 100 pF

C3 - Optional Fixed Capacitor
Cs — Strays & Other Ckt. Cap.

Figure 3. L-C resonant lank circuil for example calculalions.



In Memorium

JAIMP
SAKO HASEGAWA
March 10, 1929 to June 12, 1993
Founder, Chairman of the Board

Yaesu Musen Co,, Ltd.
Tokyo, Japan

As an electronic engineer and amateur radio experimenter,
Mr. Hasegawa introduced Single Sideband Radio telephony to
amateur bands in Japan in 1956. He constructed SSB generators based
on the works of his contemporaries in the US,, and soon had many
requests for complete transmitters and receivers. In 1959 he incorpo-
rated Yaesu Musen Co,, Ltd. to meet the demand for this equipment.
From his inspiration and under his guidance, the company developed
the FT-101 transceiver which revolutionized amateur radio. His spirit
of innovation and engineering excellence continued with the develop-
ment of Yaesus flagship transceiver, FT-1000, that has set a standard
by which other top flight transceivers are compared. Mr. Hasegawa
was known throughout the company as a hands-on president, taking
personal interest not only in the lives and work of each of his employ-
ees, but in everyone who chose to use Yaesu equipment.

His call sign, JAIMP became well known in many countries. He
was awarded the first Japanese RTTY WAC award in 1971, and
remained active in amateur radio and associated activities throughout
his life. During the 1980s he co-founded and served as president of
the Japan Amateur Industry Association.

As a testimony to Mr. Hasegawas pioneering spirit and interest

in technological advancement, Yaesu has become a leading manufac-
turer of radio communications equipment throughout the world.

YAESU us.A.

Cerritos, California




HamsATts

Number 12 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houslon TX 77083

ARSENE Is Up!

A new satellite has joined the grow-
ing assembly of active amateur-radio
spacecraft. In a spectacular night launch
from Kourou, French Guiana, ARSENE
and ASTRA 1C were sent to orbit on
May 11th riding an Ariane 4 rocket.
While the launch went well, the new AR-
SENE hamsat has had difficulties with
the VHF, 2 meter transmitter. Fortunately
the satellite also has a SHF, 13cm trans-
mitter and has been available for ham
activity since early June.

The Long Road to Orbit

ARSENE is an acronym for Ariane
Radio-amateurs Satellite ENseignement
Espace. The program began 15 years
ago through the efforts of three groups
in France: RACE (Radio Amateur Club
de I'Espace), ENSAE (I'Aeronautique et
de I'Espace), and CNES (National Cen-
ter for the Study of Space).

Many technical schools, universities
and companies joined the parinership to
get ARSENE in orbit. The design and
construction of the spacecraft involved
over 300 students and donations of
time, money and components to build
the satellite and prepare a ground sta-
tion for spacecraft control.

The primary goal of the ARSENE
program is to provide a satellite for ama-
teur radio operators to use for experi-
mental communications. The program is
also devised to contribute to educational
programs for satellite design and

telemetry studies. When launch day fi-
nally arrived, thousands of individuals
had a stake in the mission.

The Launch Campaign

The rocket used to send ARSENE to
space was provided by Arianespace and
marked the 56th Ariane launch vehicle.
The launcher was first prepared for flight
in December 1992 to carry a Hughes
communications satellite. The Ariane 4
rocket was configured with two solid-
rocket, strap-on boosters. The launch
was canceled due to technical concerns
by Hughes. The rocket was moved back
to the preparation area and re-config-
ured for two strap-on, liquid-fueled
boosters (42L configuration).

The Ariane launcher stands over 55
meters and weighs 362 metric tons at
liftoff. It is a three-stage rocket using ex-
otic fuel, asymmetrical dimethyl hy-
drazine with nitrogen tetroxide, in the
lower two stages and liquid hydrogen
and oxygen in the third stage. This con-
figuration was designed to take nearly
3,000 kg of payload to a geostationary
transfer orbit (GTO) with an apogee, or
high point, of 36,000 km and a perigee,
or low point, of 200 km.

The countdown on May 11th pro-
ceeded smoothly. Launch was nominal
and all systems performed well. Both
payloads were delivered to GTO and re-
leased to the customers; BETZDORF of
Luxembourg for ASTRA 1C and RACE
for ARSENE.

The Payloads

The main payload for flight V-56 was
ASTRA 1C. It is the third spacecraft in

TUYERE DE
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Figure 1. External ARSENE configuration.
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Photo A. The Ariane 42L launch vehicle with two sirap-on liquid boosters in prepa-
ration for launch from Kourou, French Guiana, May 11, 1993. (Arianespace phoio.)

the direct-to-home European TV satellite
fleet. ASTRA 1C weighs 2790 kg. and
can carry 34 TV channels through 18
transponders. Stabilization is three-axis
and available power is 3300 watts from
the solar panels at the end of the satel-
lite’s estimated 15-year life.

By comparison, ARSENE is very
small at only 154 kg. The craft is spin-
stabilized, has an estimated lifetime of
three years with an estimated end-of-life
power of 42 watis provided by a sheath
of gallium-arsenide solar cells. Com-
pared to most hamsats however, AR-
SENE is large, complex and powerful. It
was designed to carry a Mode "B" digital
communications system using standard
AX.25 packet on three separate 70-cm
uplinks to a single two-meter downlink.
A second transponder was designed for
linear operation using Mode “F" (like
Mode “S"™ on AMSAT-OSCAR-13, but
with a downlink 46 MHz higher). The up-
link is 16 kHz wide and centered on
435.100 MHz with a downlink centered

Photo B. Liftoff of the Ariane 42L
launcher from Kourou, French Guiana,
with ARSENE and ASTRA 1C on May
11, 1993. (Arianespace photo.)

g rappsrmrns

. ibbvp
Photo C. The ARSENE satellite undergoing final checkout.




Satellite ARSENE - Orbite finale

PLAN DE L'EQUATEUR

Figure 2. Sequence of events following separation from the Ariane launcher from
the geostationary transfer orbit to the final orbit.

MOTEUR

Photo D. ARSENE in final preparation prior to launch.

on 2446.540 MHz. High-speed CW
telemelry is sent on 2446.470 MHz

The Problem

An amateur radio monitoring station
on Reunion Island in the Indian Ocean
of the east coast of Africa was the first to
be in range of ARSENE after release to
GTO. The 2 meter downlink signal on
145.975 MHz was expected but not
heard. A second Reunion station also
reported no signal.

Fortunately the S-band transmitter
was working and the ARSENE control
station FF15TA in France could receive
telemetry on their 7 meter dish. Prepara-
tions were made to fire the onboard
booster rocket to raise the dangerously
low perigee to the desired height of
20,000 km.

Several theories have been suggest-
ed conceming the silence of the 2 meter
ransmitter. The most probable cause is
a break in the cable from the transmitter
to the antenna or perhaps serious an-
tenna damage. Signals have been de-
lected on the 2 meter downlink, but are
so weak that only serious moonbounce
stations have reported reception. The
designers and builders in France will
continue searching for explanations and
possible cures.

It's Time for S-Band

Rather than mourn the loss of AR-
SENE’s two-meter transmitter, many sta-
tions have begun modifying and upgrad-
ing their home stations to work with the
new satellite on Mode "F." Any slation
capable of 500 to 1000 watts EIRP on
435.100 MHz can hit the uplink. A 50-
watt transmitter to a 10-dB gain antenna
will work, For the downlink on 13cm
more effort is required. While A-O-13's
S-band transponder can be heard on a
two-foo! dish with appropriate preamps
and converiers, ARSENE cannot. The
signals are nearly 10 dB down from A-O-

\RSEN]

SEP

13 levels. This means that a six-foot dish
is needed, or some other array with simi-
lar gain. The downlink frequency may re-
quire some modifications to existing S-
band receive converters due to the 46
MHz difference with A-O-13's downlink
Articles in recent issues of the AM-
SAT Journal by Ed Krome KASLNV and
James Miller G3RUH show some ideas

FOLZH

on S-band gear for A-O-13 and AR-
SENE. Ed also wrote “Elementary Mode
S" In the March 1981 issue of 73 de-
scribing some of his efforts to get results
without pain at 2400 MHz.

Companies that provide receive con-
verters and preamps include Down East
Microwave (Bill Olson W3HQT) at (207)
948-3741 and SSB Electronics (Jerry

Photo E. View of the ARSENE internal booster for final orbit insertion.

larger TVRO dishes can provide the
needed gain when used with a small he-
lix antenna at the dish focal point.

Most of the pictures and figures
shown were down loaded from Kitsat-
OSCAR-23 at 9600 bps in .GIF image
format. Further details on the satellite
and its telemetry can be found in the

SENE represents a real challenge for
satellite enthusiasts, The DX opportuni-
ties from its high eliptical orbit are excel-
lent and well worth the effort to configure
a station for S-band reception. When
Phase 3-D (the next high-orbit satellite)
is launched a few years from now, the S-
band system promises to be one of the

Rodski K3IMKZ) at (717) B68-5643. For

ARSENE reception, adapted six-foot or most popular modes. 73}

March 1993 "Hamsats"” column. AR-
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- Vitesse de spinwll <5 tours / min

""-.. e

9 - Ajustement de la
vitesse de spin

. awd ~ 60 tr/ min
Dﬂiﬁthiﬂ L] ; L)
ﬂ:"hf”h!'?ll;} - 10 - Maintien d attitude
N et de vitesse de spin

5 _ Mise d feu du \ X !
moteur d'apogee, e,
injection sur l'exhite finale w T
(7
iy A
ORBITE FINALE:

20000-36000 Km / 0 degrés 6 - Despin jusqu'a W3 ~ 60 tr f min

7 - Basculement de 1"axe X de 98 degres (90 degrés sur 1'equateur)
g - Mesure de l'attitude avant et apres basculement

Figure 3. The “Orbite finale," or final orbit, planned for ARSENE is very different from all previous hamsats.
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Number 13 on your Feedback card

Computer Control for

Beam Antennas, Part 1

Give your station a smart, new twist.

f you are an experimenter, you have almost

certainly seen bargain TV antenna rotators
at hamfests and speculated about using them
for ham antennas. You may have hesitated at
buying an untested rotator even at five
bucks. Hesitate and speculate no more!
Those rotators work very well for
lightweight VHEF/UHF antennas, and can be
easily fixed (in most cases). Furthermore,
you don’t even need to have the indoor con-
trol box to make them work. Even if you al-
ready own or plan to buy a heavy-duty rota-
tor intended for ham use, most of the princi-
ples in this article still apply, and may save
you some bucks on repairs when those units
fail. This article will also show you how to
do automated pointing and/or tracking, in-
cluding how to control the antenna via a joy-
stick. Although it is aimed primanly at the
use of TV antenna rotators and UHF anten-
nas for satellite communications, this article
will also teach you a lot about how to take
full control of other rotators. In Part I we will
look at how typical rotators work, how to
control them electrically, and how to read out
the azimuth and/or elevation. In Part Il we
will extend the concepts to computer inter-
facing, automated pointing, and joystick con-
trol.

by Ron Cole K4OND

Rotator Basics

The rotator motor itself is a surprisingly
small device, running at about 3600 rpm, and
geared down to produce the final antenna
speed of about 1 rpm or less. The motor
power, supplied through the control cable, 1is
usually about 40 VAC derived from a trans-
former in the control unit. There are actually
three power connections to the motor. One of
these is connected to one side of the 40 VAC
winding; the other two control the direction
of rotation. One of the big mysteries of rota-
tors, direction control, 1s actually very simple
(see Figure 1). A relatively large unpolarized
capacitor (C1) is used to produce a phase
shift between the other two motor power
connections, and it is this phase shift which
controls the direction of rotation. Thus, con-
trolling direction only requires a switching of
one side of the 40 VAC winding to one side
or the other of the phase-shift capacitor. This
1s done inside the control unit as a part of the
direction dial function. By the way, these ca-
pacitors are a high-failure-rate item: Almost
every “bad rotator” I have found turmed out
to have a bad phase-shift capacitor. Fortu-
nately, you can easily get a replacement at
most appliance repair and electrical supply
stores; they are known as “motor-run” capac-

itors. They come in a wide range of values
and are rated at voltages well above the 40
VAC used in this application. All you have to
do is find an approximate match to the one in
your control unit; I have capacitors as much
as 50% higher in value than the original one
without any problems. Before I learned about
motor-run capacitors I tried back-to-back
electrolytics and those apparently will not
work. While this experience is only based on
TV rotators, it almost certainly applies to
other rotators as well. It’s the first place to
look when your rotator won’t rotate!

It’s not enough to just control the direction
of rotation, of course. You also need to get
feedback on position (i.e., azimuth), and to
stop the rotation when the desired position is
reached. In most TV rotator controllers the
position feedback is produced by an elec-
tromechanical coupling, driven by a
solenoid. Refer again to Figure 1. Within the
rotator housing, and as a part of the step-
down gearing, a rotating cam is used to close
the contacts of a switch. The cam 1s higher
up in the gear train and rotates much faster
than the antenna. It can produce switch clo-
sures for about every five degrees of antenna
rotation (depending on the exact model).
Each switch closure results in activating a

Control Unit

Rotator Housing
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Figure 1. Typical rotator and control box.



Ameritrondoubles average SSB power . . .

NEW AL-80B kilowatt output desktop linear can double your average SSB power output with high-level RF

processing . . . it also runs cooler becmg IE;S' Eimac 3-500Z tube completely turns off between words . . .

Ameritron’s all NEW AL-80B kilowatt output
desktop linear can double your average SSB power
output with high-level RF processing using
Ameritron’s exclusive ic ALC™,

You get cooler operation because the AL-80B's
exclusive Instantaneous RF Bias™ completely
turns off the Eimac 3-500Z tube between words. It
saves hundreds of watts wasted as heat.

You get a full kilowatt PEP from a whisper
quiet desktop linear. It's a compact 8'2“H xl4“D
xI5%* W and s into your nearest 120 VAC wall
outlet. Covers a 160-15 Meters, including
WARC and MARS bands (user modified for 10/12
Meters with license).

You get 1000 watts output on SSB, 850 watts
owput on CW, 500 watts owput on RTTY, an extra
heavy duty power supply, genuine Eimac 3-500Z
tube, nearly 0% efficiency, tuned input, Pi/Pi-L
output, inrush current protection, multi-voltage
transformer, dual Cross-Needle meters, QSK
compatibility, TwoYear Warranty, Made in USA,
much more for only $1195.

Dynamic ALC™ doubles SSB

The AL-80B’s exclusive m ALM?
yvou high-level low-distortion RF processing. When
activated, it can more than double your average SSB

r and produce up to 6 dB improvement n
mtelligibilty. It maximizes your talk power without
distortion and splatter.

A convenient front panel control lets you adjust
your output power level.

Instantaneous RF Bias™ eliminates heat
The AL-80B’s exclusive Instantaneous RF
Bias™ completely turns off the Eimac 3-500Z
tube (except filaments) between words and dots
and dashes. It eliminates hundreds of watts wasted
as heat to give you cooler operation and longer
component life,
Gutsy Heavy-Duty Power Supgly
The guts of the AL-80B is its heavy heavy duty
power supply. A 26 pound transformer using a
high silicone steel core, computer grade
capacitors, heavy duty bleeders and ten 3 amp,
1000 V power rectifiers lgive you a stiff 2700 volts
fully loaded. Many amplifiers using two 3-500Zs
use such small power supplies they don't deliver
much more power output than the AL-80B.

plus

AL-1500

$2625

Suggested Retail

Ameritron super power amplifier uses the

NEW! 119

tube warranted
reliable 3-5007s used by some competitors,

e,

Ameritron AL-80B
Suggested Retail

Genuine Eimac® 3-500Z Tube
The AL-80B uses a genuine Eimac® 3-500Z

Eimac® -- not chr:apcr, less

600 WATTS OUT ... $649
A tough low cost linear with REAL transmitting tubes!
new AL-811

linear amplifier

gives you plenty
of power to bust

thru QRM. You

op

linear that's so compact itll slide right into your
operating position — you'll hardly know it's there . . .
urtil QRM sets in. #ndggu can conveniently plug it
into your nearest 120 VAC outlet.

You get three tough vertically mounted 811A trans
mitting tubes, extra heavy d ‘mr suggclly,_ all HF
band coverage, pressurized ventilation, tuned input,
dual illuminated meters, adjustable ALC, standby
switch, transmit LED, UPS shippable and much more.

Select the 3 tube 600 watt oui AL-811, $649 -
or the new 4 tube 800 watt oul AL-811H, $795.

N% efficiency
The AL-80B is built on a rugged steel chassis.
It has a RF com that’s fully

separate partment
shielded to keep RF from leaking out. This keeps
RFI and TVI to a minimum.

AMERITRON offers the best selection of legal limit linears!

These 3 rugged linears all use a super heavy duty hypersil’ power supply capable of 2500 watts!
3-500Z

This linear gives you

Superb RF design and layout, Hi-Q tank circuit
and commercially rated RF power components give
you nearly 0% efficiency over the entire
esead of Bectim 00y e

up your amplifier.

A whisper quiet internal fan draws in cool air over
power supply components and pressurizes the 3-500Z
tube compartment to remove heat for longest life.

Tuned I lets deliver full
A 50 ﬂlﬂﬂMﬁeﬁnﬂc tuned input %
Pi/Pi-L. Output Network
A carefully desi Pi/Pi-L. output network using the
optimum Q for each bmﬂgjwsynugxﬂepﬁnnaﬁgm
W e it ﬂypm'ﬁjmm v 41 Al s vl
coverage rmance at Cvels.
Has ball bearing vernier reduction drives with
logging scales on plate and load controls.
Step-Start Inrush Protection™
Ste nrush Protection™ stops damaging
inrush current with a start up sequence that's easy on
your fube and power supply components.
Multi Power Transformer
Ameritron’s exclusive Mulfi-Voltage Power
Transformer lets you optimize for different line

voltage. You can select from 14 different prima
voltages from 90 to 40 VAC and 205 to 250 !

Dual Tlluminated Cross-Needle Meters

Ameritron’s dual illuminated cross-needle meters
give you four separate meters t0 monitor your
operating conditions -- you can tell nght away if
something is wrong.

QSK Compatible

The fast custom T/R (transmit/receive) relay in
the AL-80B switches nearly as fast as some
vacuum relay QSK T/R switches.

For lighming fast QSK operation use the
optional external Ameritron electronic PIN diode

SK-5 T/R switch or the internal QSK-5PC.
Please contact Ameritron for details.

Plus more . . .

An Standby switch lets you run barefoot, but you
can instantly switch to full power if you need it.

Has transmit LED; 12 VDC, 200 mA jack; 12
VDC keying relay for solid state and tube rigs;
tough, nearly indestructible Lexan-over-aluminum
front panel. Two year limited warranty.

Ameritron’s 3CX121)0A7 linear

herculean Eimacs 8877 ceramic tube,

It’s so powerful that 65 watts drive gives you
full legal output—and it's just loafing because the
power supply is capable of 2500 watts PEP.

AMERITRON brings you the finest high power accessories!

pair of Eimac» 3-500Zs. Some competing linears
using dual 3-500Zs don't give you 1500 watts
because their lightweight power supplies can't use
the tubes to their full potential.

control grid dissipation—I2 times tougher than the 4
watt rating of the 3CX800AT7—yet you get the same
full legal output as you get from a pair of 3CX800ATs.

Legal limit antenna tuner Remote Coax Switch QSK-5 Pin Diustgﬁ T/R Switch
e RCS-8v ~contained, connects
ATR-15 $ Q8ica externally to most HF
$399 149 Saiglificts. Handles 2.5
Suggested Retai v Suggestaq Fotas KW PEP, 2 KW CW. Six

power specialist —
brings you the ATR-15 antenna tuner that's
designed for legal limit amplifiers. Heavy duty
silver plated bandswitch virtually eliminates switch
failure. High power transmitting capacitors. 1.8-30
MHz. reading SWR/wattmeter. 6 position
antenna switch. Selectable 1:1 or 4:1 balun. 5% x
13% x 13% inches. Meter lamps uses 12 VDC.

Legal Limit Dummy Load

il cooled 50 ﬂgin Am_qmo i it
du load. Handle 5 Lt
1500 W for 5 min. SWR$39 | Emﬁﬁ
under 1.2 up to 30 MHz. Suggested Retal &
Low SWR to 400 MHz. e ane
714" H x 6 5/8” D. ey
ADL-1500X without n o e

R

oil, $39.95. ADL-1500 with oil, $59.95

"~ i HF switch. Similar to RCS-

KW Coax Switch. Replace
5 coax feedlines with one
with this Remote Coax
switch. Weatherproof box
mounts outdoors on your
tower or mast. Attractive
control unit sits on your operating desk. Low
SWR to 450 MHz. Low loss. Rated at 5 KW
to 30 MHz, 1 KW at 150 MHz. RCS-8VN,
$16995 with “N” CONNECIONS. ppmsermmmm

RCS-4, $134.50. 4 position

8Y. No control cable needed.
Handles 2500 watts PEP.

RCS-4
$13450

Suggested Retail

CIRCLE 148 ON READER SERVICE CARD

% relay. 6x4x9%2 inches.
Step-Start Inrush

Current Prg%}uor
Stops power up inrush
current and absorbs $ 79
momentary high voltage Suggested Retail

spikes to your amplifier. S
ICP-120 for 110-12
or ICP-240 for
220-240 VAC.

— AMERITROMN.

. . . the high power specialist
921 Louisville Rd. * Starkville, MS 39759
(601) 323-8211 * FAX: (601) 323-6551

Free Catalog/Nearest Dealer: 800-647-1800
8 a.m. - 4:30 pm. CST, Monday - Friday .
Prices and specifications subject to change. © 992 Ameritron



solenoid in the control unit, and a mecha-
nism connected to the solenoid turns the po-
sition indicator. (It is the firing of that
solenoid which produces the typical “clack
...clack ...” sound when the rotator is turn-
ing.) A very messy set of mechanical and
electrical components is used to cause the in-
dication wheel to turn in the right direction,
and to stop when the position indicator
wheel is aligned with the direction dialed in
by the user.

Another, and less common, type of posi-
tion readout scheme involves using a second
motor inside the control unit itself, and run-
ning exactly in parallel with the motor in the
rotator on the mast. This second motor has a
similar step-down gear train, but all it does 1s
drive the position indicator wheel. Again, a
mechanical or electrical scheme is used to
detect when the two dials match, and stop
the rotator. You can easily distinguish be-
tween these two types of rotator and control
units. The first type (with a switch in the ro-
tator) requires a four-wire control cable
(three for the motor, one for the switch); the
second type needs only three wires in the
control cable.

Both of these types of position indicators
are noisy and not easily adapted for any type
of position readout other than the mechanical
indicator dial. I have also found a few fail-
ures in the mechanisms which are virtually
impossible to repair. Fortunately, we will
soon see how the whole control box can be
thrown away (except the 40 VAC power
transformer and phase-shift capacitor).

There 1s one other feature of TV rotators
which is important if your intended use is in
a satellite antenna elevation system. This
feature is the method for attaching the mast
to the rotator. For easy adaptation to eleva-
tion use, you need to find a rotator which al-
lows the mast to pass completely through the
housing (see Photo A). You may have to do
some searching to find one of these; they
seem to be of older manufacture. All of the
new rotators I have seen on the market are
built so that the end of the mast rests on the

Photo A. K4OND s remote-controled rotating 2-meter yagi and 70 cm heilx antennas.

rotator housing itself, or on a plate which is a
molded part of the housing, If the latter type
is the only one you can find, it may be possi-
ble to carefully cut the plate off and allow
the mast to extend beyond the housing in
both directions. This approach is necessary
since the elevation rotator will normally be
mounted at the top of the vertical mast, with
a horizontal boom extending out both direc-
tions for the antennas themselves. (You may
also want to use this type for an azimuth ro-
tator, for the reason discussed below on us-
ing potentiometers for position readout.)

Now let’s put together a better manual sys-
tem, and one which is readily adapted to
computer control.

A New Control System

It is trivially simple to construct a system
to control motor direction and starting/stop-
ping rotation. All it takes is the 40 VAC
transformer, a good capacitor, and a center-
off toggle switch (a good one is the Radio
Shack #275-710, which is spring-loaded for
the center-off position). See Figure 2. When
you hook up the power wires to the rotator

D=
40 VAC 3
6.3 VAC ~
o Phasing
” ; H ccapacltnr D
S1 T o
o Motor }—-—+——— Mast
o z O 1 ( :
%y '
1000 mF
T‘l 12 VDC N.C. ,:4 Mechanical
P ol Coupling
!
|
R3 R4 l
|
i
M1 \4
A2 —F% R1

Figure 2. Simple “manual” controller and display. SI is a center-off toggle. Rl and R2 should be equal, approximately 10k; R3 and R4
should be equal, approximately 5k. M1 should be 0-1 mA, up to 0-10 mA. If a less sensitive meter is used, decrease R1-R4. Adjust R2 and R3
for zero and full scale as R1 varies over its range. Duplicate the circuit if a second rotator is used.
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motor, the only one which is critical is the
lead which goes directly to one side of the 40
VAC transformer. The other two leads are
completely interchangeable. The critical lead
is usually marked “3” on the terminal strip
on the rotator housing. If all else fails, just
try different combinations until you find the
right one; the motor will not be damaged by
brief periods of wrong connections, it just
won’t run. The next part gets a lot more in-
volved: how to get feedback on antenna po-
sition, and how to display it in an attractive
way.

Analog Position Readout Concepts

These “analog” schemes involve mechani-
cally coupling a potentiometer to the mast or
boom. With the potentiometer turning in syn-
chronism with the mast (or boom), you can
use a meter to read voltage (or current)
through the potentiometer, and calibrate the
meter in terms of position. We have to find a
way to accomplish this mechanical coupling.
One of the problems you will find in the case
of the azimuth rotator is that ordinary poten-
tiometer shafts don’t turn a full 360 degrees
like the mast, so you will have to siep the ro-
tation down with different sized gears or belt
pulleys, or go to a 10-turn potentiometer. I
did find a set of gears which could [it into
the rotator housing, in place of the cam
which normally operates the solenoid-control
switch. I brought the shaft out through a hole
drilled in the housing and coupled it to a 10-
turn potentiometer, but finding these parts
was more pure dumb luck than anything else.
It is certainly possible to use a rubber drive
belt (such as can be found in VCR repair
shops) passing around the mast and over a
pulley attached to the potentiometer shaft, or
maybe even a fairly large “rubber tire”” wheel
on the potentiometer shaft, mounting it so
that the “tire” bears directly on the rotating
mast.

A better scheme would be to find a fine-
toothed gear which is a little larger than the
mast; take the gear and a short section of
mast to a machine shop and get them to cut a
mast-sized hole through the center of the
gear, and braze the gear onto the mast sec-
tion. Simply insert the short mast section into
the rotator, and add more mast sections as
needed. Then, mount the potentiometer, with
a matching gear, on the fixed portion of the
rotator housing so that the gears mesh. Final-
ly, if you can find one of the rotators which
allow the mast to pass completely through
the rotator, you can put a wooden plug into
the very bottom end of the mast, drill a hole
slightly less than 1/4" in the center of the
plug, and force-fit a shaft into the plug. Then
you can couple the pot to the shaft (through a
step-down gear, or use a 10-turn pot). Obvi-
ously, some mechanical ingenuity 1s required
in any of these methods.

For the elevation rotator, there is a simple
scheme which works very well. This scheme
involves attaching a potentiometer to the
horizontal boom, with the shaft of the pot in
line with the boom, then hanging a weight on
the potentiometer shaft. As the boom rotates

Photo B. The azimuth rotator is mounted be-
tween the rafters and the ceiling joists.

up and down, the weight turns the poten-
tiometer shaft, producing the desired change
of resistance. Since the elevation will nor-
mally be a maximum of 90 degrees (i.e.,
from horizontal to straight up), we don’t
even have to worry about exceeding the po-
tentiometer shaft rotation limits. In my ele-
vation system, I simply fastened a large cof-
fee can to the underside of the boom, and
mounted the potentiometer and weight inside
the can for protection from weather and wind
effects. This scheme, while very simple and
effective, does have one drawback: As the
boom is turning, the weight has a tendency
to swing slightly, causing the meter needle to
oscillate as well.

As shown in Figure 2, each sensor poten-
tiometer is connected as one arm of a bridge
circuit, with the 0-1 mA meter as the posi-
tion indicator. Typical values for the bridge
components are as listed in the figure, but
many others will work, and you will proba-
bly have to do some “trial and error engi-
neering” anyway to get the meter to deflect
full scale as the sensor pot moves. Do this on
the bench, before you mount the pots on the
rotators!

Although it is possible to use other de-
vices including rotary switches, or even to
electronically count the closures of the
solenoid control switch, using potentiome-
ters for position sensors has a real advantage
if you intend to go all the way to a computer-
controlled system: You can read the poten-
tiometers through “joystick” ports, and use
software to convert the reading to an antenna

position. (We will explore the concept in Part
I of this article.)

Mechanical Assembly

Although this article is mostly about con-
trolling rotators, a few words about rotator
mounting may be of help when you build
your system. If you used an azimuth rotator
which allows the rotating mast to pass com-
pletely through the rotator housing, you can
save some strain on the rotator by mounting
it near the bottom of the mast and placing a
bearing of some type under the mast bottom.
In one such installation, I poured a small
block of concrete in the ground, and stuck a
three-foot section of mast near the center.
The fixed portion of the rotator mounts on
that short section. The rotating mast passes
through the rotator, with the base of the mast
resting on a ball-bearing mount salvaged
from a heavy-duty caster assembly with the
wheel removed. The bearing “bears™ most of
the weight of the mast. The concrete block is
about a foot away from the wall of the shack;
just below the eaves of the shack a support
arm extends from the wall, fitting around the
rotating mast just tight enough to provide
support without clamping the rotation.

Another method, which worked very well,
was to cut a hole in the roof of the shack for
the mast (and using a rubber vent-pipe boot
to prevent leaks). The azimuth rotator
mounts on a vertical board between the
rafters and the ceiling joists, and the mast
rests on a bearing on a platform on top of the
joists. (See Photo B.) The rotating mast pro-
trudes through the roof only about six feet,
but absolute height is not that significant
when the satellites are more than a few de-
grees above the horizon. In both cases, the
elevation rotator is mounted on an aluminum
plate (an old rack panel) mounted to the ver-
tical mast with U-bolts. Holes are drilled 1n
the plate to accept the bolts on the elevation
rotator which originally clamped the rotator
to a vertical mast. You may be able to make
out enough details in Photo A to see this
scheme, as well as the 2 meter yagi and
70cm helix in my system, and the coffee can
which holds the elevation potentiometer and
weight. The two antennas are placed so as to
balance the weight on the boom, including
the counterweight protruding from the rear
of the helix. Close attention to balance will
go a long way towards preserving the life ex-
pectancy of the rotators.

That’s it for Part I. We have seen how to
control rotators, how to fix the most common
problems with non-working rotators, how to
get rid of the electromechanical control unit,
and how to get electrical position readouts
which are much easier to see than the dial on
the original control unit. Is it worth the trou-
ble? Maybe not if you only want to have
manual control of your antenna position, but
if you want to do computerized control and
automatic positioning/tracking, the conver-
sions described above are essential. In Part II
we will expand the system to one which pro-
vides both manual and computer control, and
even allows for the use of a joystick as the

control device.
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Number 14 on your Feedback card

OMPUTERS

Jeffrey Sloman NTEWO
75 Herriott Street
Franklin IN 46131

More Internet Options

| think columns on Internet con-
nectivity get more response than
any other subject. | have had many
requests for some TCP/IP info—
these haven't been ignored. | am
working up to a TCP/IP series, so
stand by. In the meantime, here's
some information for you Internet
junkies out there that | think you will
find fascinating.

What is the Internet, Anyway?

For the uninitiated among you,
here's the scoop. The Internet—
note the big “I"—is an enormous
network of computers of every de-
scription, These computers are lo-
cated in educational institutions,
military installations, commercial
enterprises, even hamshacks.
These machines—in one way or
another—are all connected togeth-
er using TCP/IP (Transport Control
Protocolintemet Protocol).

TCP/IP—often just called “IP™—
was developed by DARPA, a De-
fense Department wing—to make
the Intemet possible. The idea of
the Intemet is something similar to
the Interstate system. The federal
government built the interstate sys-
tem citing national security issues.
How could Washington be expect-
ed to defend California without a
road to get there? While the need
for the Internet was not quite as
clear-cut, some way was needed
for the educational, military, and re-
search organizations who worked
together on defense depariment
projects to share data.

Today, the infrastructure of the
Internet is maintained by private,
regional companies who sell con-
nections and maintain the compli-
cated “routers”™ needed 1o insure
that your messages get to their
destinations.

How About Ham Radio?

Hams get involved in at least a
couple of ways. First, quite possibly
the most common implementation
of TCP/IP protocol for the PC was
written by a ham—Phil Karns—and
bears his call as a name, KASQ.
The Intemet uses Ethemnet—a net-
working scheme developed by Xe-
rox at PARQ (their Palo Alto Re-
search Center). Ethernet connec-
tions require special hardware, a
board called an NIC (Network Inter-
face Card). Each card has its own
special "driver” software that under-
stands its hardware and allows oth-

er software to communicate
through it. With KA9Q, these
drivers are called “Packet Drivers”
(no direct relationship to packet ra-
dio) and are available in the public
domain—making them very popu-
lar.

Because these drivers are inter-
changeable—new hardware, just
get a new driver—it is possible to
create one for use with an amateur
TNC (Terminal Node Controller)
running in KISS (Keep it Simple,
Stupid) mode. This means that the
KA9Q software can be used to run
TCP/IP protocol over the air using
nearly any modem TNC. This is the
heart of TCP/IP amateur operation.

cessible only to licensed hams. To
do this, they came up with the idea
of “encapsulation.” This bit of Inter-
net magic is a little hard to under-
stand. The basic idea is to wrap a
TCP/IP frame (data packet) inside
another one—encapsulating it. This
successfully hides the true origin
and destination of the frame, and
makes it possible to control which
ones will get through to the radios.
The term “wormhole”™ was adopted
for this technique, which is very
successfully used today.

Wormholes now connect hams
in places like Australia, Hawaii, Cal-
ifomnia, Indiana, and even countries
in Europe. Practically speaking, this
means that | can take a look at a
BBS in Melbourne, Australia, from
my home in southem Indiana, using
a 5 watt handheld. Fun, fun, fun!

Getting Involved
As | said in the introduction, |

“For the uninitiated among you,
here’s the scoop. The
Internet—note the big “I"—
is an enormous network of
computers of every description. ”

Ham stations running TCP/IP offer
some interesting possibilities. One
really big one, not lost for a mo-
ment on the hams involved, is the
use of the Internet to send data
anywhere—or nearly anywhere.
The only problem these hams
had—other than malfunectioning
keyboards, brought on by the drool-
ing anticipation of actually making
this connection—was to insure that
FCC regulations were not violated.
They had to be sure that access to
radio transmitters located at the
end of these Intermnet links were ac-

plan to write a series of columns on
getting started in TCP/IP. However,
there are at least a couple of ways
to get involved with this exciting In-
termet world without TCP/IP.

First, from the radio side. Thanks
to the growing popularity of IP as a
way of networking PBBSs (Packet
Bulletin Boards Systems), the idea
of AX <—> IP gateways is catching
on. With these systems, the packet
user connects to the PBBS using
ordinary AX.25 (packet) protocol,
and the PBBS provides access to
the Internet functions through a

Usage
Help] [«<command-name>]

Description

available for them:

area bye connect
help info jheard
nodes operator ports
upload verbose xpert
Examples

7.A,B,C.D.E.FHLIHIPJ KLMNNROPRSTUVWXZ #h

The help command will display help for a given command. The help com-
mand by itsell, displays this particular message. To get help for a specific
command, enter “help” followed by a space and then the name of the com-
mand you want described. The following commands have help descriptions

help area (displays a description of the "area”™ command)
h download(displays info about downloading files)

download escape finger
kil list musers
read send teinet
what zap

Figure 1. “The help command output for a WG7J system. Note the unusual com-

mands like “finger” and “telnel™ used for Interet connections—see the text for

more.”
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menu. This is lots of fun.

The WG7J PBBS software
seems to be the most popular, so
I'l discuss it. First of all, the PBBS
will allow the exchange of packet
messages just like any PBBS.
There is a difference in presenta-
tion, though. With a WG7J system,
messages are collected into areas,
and the area command (abbreviat-
ed “a") allows the user to switch
among them. The areas are based
on topics, like SALE, BARTER,
WX, etc. There is also an area cre-
ated for each user—any messages
to you will appear in an area named
with your call. This is a much more
convenient system to use than the
more familiar WORLI type listing.

Many of the other commands will
be familiar or self-explanatory. | will
ignore those and concentrale on
two Internet options, “finger” and
“telnet.”

Finger

The Internet utility finger is used
to query a remote system for infor-
mation. It has two basic purposes
in the Internet world, one is to get
information about users and sys-
tems—the other to get specific text
files offered by systems for the con-
venience of users.

The first use allows a user to de-
termine if a particular person is a
user of, or is known by, a machine.
The syntax is simple:

finger NTEWO
would tell you whatever the system
you are currently using knows
about me.

finger NTEWO@KS9IU.AMPR.

ORG
would tell you what the PBBS run
by the folks at Indiana University in
Bloomington knows about me.

The other use Is also simple.
What you can do with it depends on
what the sysop at the system you
are fingering wants to offer. For ex-
ample:

finger weather @iugate
will return the NWS forecast for
central Indiana. This is one of the
ways in which Internet resources
are available.

Telnet

The telnet utility is very powerful,
if very simple. Basically, it allows
you to connect, as a user, to any
system willing to have you. For ex-
ample:

telnet n8imo.ampr.org
will connect me to NB8IMQO’'s WG7J
PBBS in Michigan. When you teinet
you will generally be logging into a
UNIX system (or something acting
like a UNIX system). You will be
presented with a prompt:

login:

Use your callsign, then when
prompted for a password, try "ama-
teur” (omit the quotes). There are
two things to keep in mind. First,
UNIX logins accept just about every



character your keyboard can gener-
ate as part of the user name and
password. If you mistype, a
backspace may not clear up the
problem. The second thing is that
UNIX is case sensitive—that is, it
cares about the shift key. Type the
call and password in all lowercase.
If you do not, the system may not
let you in, or it may decide that you
want everything in UPPER CASE
FOR THE REST OF YOUR SES-
SION. This can be very annoying.

Other resources available via tel-
net are various sorts of "servers.”
These machines offer information
of all sorts which can be very use-
ful. For example:

telnet 141.212.196.79 3000

will connect you to the University of
Michigan's “Weather Underground.”
This is a weather server that pro-
vides nearly every text product pro-
duced by the National Weather
Service, including forecasts and se-
vere weather bulletins. This is a
marvelous resource for you “Sky
Warn" participants out there.

Coming in the Other Way

| told you I'd have some exciting
news for Internet junkies! Those of
you with landline Internet access
can get involved from the other di-
rection. If you have access to Inter-

net telnet, try:
telnet KSIU.UCS.INDIANA.EDU

Login with your callsign and the
word "amateur” for a password.
The first time you log in, you won't
be able to do much except leave a
message to the sysop (s sysop).
Leave a message requesting ac-
cess, along with the password that
you want to use. In a few days,
you'll have an account—and "ama-
teur” will no longer work as a pass-
word. Once you have access you
will be able to telnet onto the ama-
teur IP network and have lots of
fun.

There is a lot more to the Inter-
net and ham radioc than what you
have read here. | hope you choose
to explore il. Keep your eye on this
column for more information.

A Request of Sysops

If you are a sysop of an AX <—>
IP gateway, | would love to hear
from you so | can let people know
that you exist. Send mail to:

jsloman@bix.com
with your PBBS info, including your
frequency and intended coverage
drea.

73 de N1TEWO.

The ears

have

It!

When we introduced the American-made R8 Worldband
Communications Receiver, we knew it would be judged by some very

discerning ears, experts accustomed

to the finest in short-wave listening

equipment from around the world. After listening to the world on the

Drake R8 loud and clear, they have
delivered a decisive verdict.

They appreciated the R8's
sensitivity, clarity, simplicity, and all-
around versatility so much that many
of them declared the R8 simply the
best of its class. High praise, indeed,
from very well-traveled ears.

But why take the word of mere

P.0. Box 3006

U.S.A.

R.L. Drake Company

Miamisburg, OH 45343

OAK HILLS RESEARCH

QRP Headquarters

QRP
WATTMETER
KIT

o

* A wattmeter designed specifically for the QRP operator &
builder

| * Measures forward & reflected power at QRP levels

* Select from three full scale power levels: 10W, 1W, or
100mW

* Measure power down to 1TmW

* Large easy to read 2" meter

* Low current drain meter circuit uses 9V battery (battery
not included)

* Great for portable use

* Easy to build & align

* Align with a digital voltmeter. Source of RF not required

* Measures (HWD): 4 1/2" x 3 1/2" x 5"

* 100% complete kit (less battery) including cabinet, all
components and instructions

CAT #WM-1 ? 79 ® 9 5 San ‘_Ejl

samto6PM  OAK HILLS RESEARCH Michigan

Hesidents

Mon.-Fri. 20879 Madison Street Add 4%
EST. Elg Hapids. MI 48307 Siate Sates Tax

Fax: (616) 796-6633 Orders 800-842-3748 Tech. Info (616) 796-0920
CIRCLE 82 ON READER SERVICE CARD

“The RS is like a breath of fresh air, with its
ground-up engineering and up-to-date digital
control from the front panel. | am very pleased
to see a quality HF receiver of American
manufacture that should successfully

compete on the world market. , ,

Bill Clarke
73 Amateur Radio Today

experts? Put the Drake R8 to the test yourself with a 15-day money-
back trial period on factory direct purchases, and let your ears be the
judge. If you're not impressed by Drake's quality, performance and ease
of operation, all in a receiver costing less than $1,000.00, return the R8
Receiver within 15 days, and we'll
refund your money in full, less our
original shipping charge. To order
your R8 factory direct, for more
information, or for the dealer nearest
you, call 1-800-723-4639 today.
We're confident that once you've
listened to the R8, your ears will

hear of nothing eise.
LS = ——————— 0 |
DRAKE
In touch with the world. CIRCLE 147 ON READER SERVICE CARD
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Rrry LooP

Number 15 on your Feedback card

Marc I. Leavey, M.D., WA3AJR
& Jenny Lane
Baltimore MD 21208

Every once in awhile, | am remind-
ed that the name of this column is
"RTTY Loop,” and that, to many of
you, putting such a loop together re-
mains a mystery. To that end, | am in-
cluding, this month, the circuit shown
in Figure 1.

Oldies but Goodies

Submitted by Bob Roehrig KSEUI,
of Batavia, lllinois, is an answer for the
ham who is looking for an efficient way
to put an older teleprinter on-line. Bob
writes that the first section of this cir-
cuit (shown in Figure 1) “is a selector
magnet driver circuit that | have used
for many years on my Model 28 equip-
ment running on 60 mA.”" The 120
VDC can be obtained from a line isola-
tion transformer and the appropriate

of obtaining a constant current supply.

“My driver circuit accepts low volt-
age input (such as an RS-232 source).
The marking state does not have to be
a negative voltage, but can just go to
zero volts. The transistors are wired
as a Schmitt trigger to square up the
waveform. Q2 must be a high voltage
transistor such as an MJE-340 or
ECG-157. R4/C4 limit the spike when
the switching transistor tums off.

“The second section is the circuit
which connects to the keyboard or TD
contacts. It is also powered from the
120 volt supply. The output is 10 volts
during spacing.

"Many people don't realize that
there are two different kinds of selec-
tor magnets used in the Model 14 and
Model 15 (and Model 19) equipment.
The 'pulling’ assembly uses round-
shaped magnets and the ‘holding’ type

e I/ U o
; . '

Figure 2: Line Isolation with back-to-back transformers.

assembly uses smaller diameter but
slightly longer magnets. These have a
square-shaped pole piece as opposed
to a round one. The pulling type mag-
nets are always wired in series and
are always to be used at 60 mA. The
holding types are wired in parallel for
60 mA and series for 20 mA circuits. It
is always a good idea to use these at
60 mA. Some of the holding type se-
lector assemblies have a toggle switch
near the magnets to swilch between
the 20 mA and 60 mA configuration.
“There were some military versions
of the Model 15 that had some real
high resistance magnets. These were
intended to be wired directly into the
plate circuit of the keyer stage of

the tube type terminal units. Normal
selector magnet resistance is around
60 ohms each, if | remember cor-

rectly.”

Hot Stuff

Let's deal with this in a little more
detail, Bob, as | believe that there are
quite a few who remain mystified by
the inner workings of a teleprinter. To
begin with, Figure 2 deals with that
“line isolation” question. You see, if
you have noticed, we are dealing with
a 120 volt loop supply. But if you have
the bright idea to just rectify the line
voltage, DON'T! Since one side of the
power line is "hot,” and one side
“ground,” you would stand a 50:50

2.5 K
diodes and electrolytic capacitors, or 15 W
else use a pair of back-to-back fila- e———y +
ment transformers. - .l N\M O
“The reason for using around 120 150 VDC
volts is simply that the selector mag- 115 VAC T/ 60 mA
nets work better. Granted that you can r S 20u F -
get 60 mA from 24 volts or so . . . with H —
the higher voltage you will have a 300 VDC
greater range on the printer's range Zaafe_d o N
finder. Using 120 volts and the 2k re- oy T—
sistor also provides a simpler means Figure 3: Basic RTTY Loop supply circuit.
120V
— Loop + =
J_ Supply
R5 Sel
MM ! Mags.
22K 2W
Q2
H6
MJE340
al NWA__
i 2N2222 2K 20W
P_rlntero_NVV\ " - . e
Sig. In 10K
= 1N914 470
ct ¥y $
.005 R2
- 47K i
r==> R3 )
— 27 600V
" 1/2 W A= W
Keyboard Fig. 2
Sig. Out ©

%
——C3 —t— Keyboard
R9 -1 S
1K =
12 W —

Figure 1: Selector Magnet Driver Circuit.
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chance of rendering the chassis of
your teleprinter hot, creating a poten-
tially lethal situation.

A line isolation transformer simply
isolates you from that situation, with-
out changing the voltage. Connecting
the secondaries of two filament trans-
formers to each other, as shown in
Figure 2, accomplishes just that goal,
at minimal cost.

As for the loop supply itself, it can
be as simple or complex as you would
like it. Figure 3 is my favorite basic
supply. Just a transformer, a diode,
and a capacitor are all you need to get
basic direct current. The current limit-
ing resistor is needed because of the
low resistance of the selector mag-
nets. In the typical Model 15 teleprint-
er, there are two selector magnets,
each with a resistance of 105 ohms.
Accessible on terminals 45 and 46 on
the side of the machine, they may be
connected in either series or parallel.
A series circuit, with a total resistance
of 210 ohms, is designed for operation
at 20 mA, and a parallel circuit, with a
combined resistance of about 52
ohms (according to Bob's memory), is
for the more common 60 mA loop.
Now, if the loop supply delivers 150
volts, and the resistance of the mag-
nets is about 52 ohms, the resultant
current would be (remember Ohm's
law?) 150/52, about 3 amps! "Burn
out those magnets real quick, don't
‘cha think?" Therefore, a series resis-
tor is included to limit the current to

the proper 60 mA current. Normally,
this is about 2000 to 2500 ohms. It is
important to make this a high powered
resistor, though, as, for example, with
our 150 volts at 60 mA, the wattage
will be 150 x 0.06, about 9 watts.

So there you have it, a simple driv-
er for older machines to let you run a
teleprinter off a low level signal. Hope
this is useful to you, and | look forward
o receiving other thoughts on this ev-
er-changing subject.

Collect the Whole Set!

Speaking of changing, the latest
disk of software is filling up, with more
RTTY goodies. Any of the four of the
collection can be yours. Just send ei-
ther a 5.25" or 3.5" disk, $2 per disk to
be filled, and a note telling me which
collection you want, along with a self-
addressed, stamped disk mailer, and
I'll get it back to you right away, Col-
lections #1, #2, and #4 are
RTTY/packet programs; collection #3
is a bunch of archiving and viewing
utilities. Just send me a self-ad-
dressed stamped envelope if you want
a list of what's in each archive collec-
tion, if you want to peek first.

| look forward to more mail and
comments this month. The summer is
here and we can all feel energetic.
Drop me a note at the above address,
or Email via CompuServe (ppn
75036,2501), Delphi (usermmame Mar-
cWA3AJR) or America Online (screen
name MarcWA3AJR).

AUTOMATIC
SIMPLEX REPEATER

IHI_.I:EF(?EE.‘I Sn‘.rusrs INC MODEL SR-7110

J WES =TT COR POWER
b

THE SR-7110 CONNECTS TO ANY TRANS-
CEIVER TO MAKE A SIMPLEX REPEATER

* Portable or mobile repeater to increase the
range of HIs *« Emergency repeater * Test
repeater to hear your own signal ¢ Test for
skip conditions ¢« Unmanned hidden trans-
mitter « Calling frequency machine

The 7110 has two modes of operation. In the
automatic mode the repeater only repeates
when there is no reply to a transmission
within two seconds. [n the continuous mode
all transmissions are regeated without delay.
The 7110PL has a PL decoder so the
frequency can be used without the repeater.

SR-7110 $200.00 SR-7110PL $275.00

474 CHARLOTTE ST.

ST
f INTERCONNECT |LONGWOOD, FL 32750
AW SPECIALISTS INC. TOLL FREE 800-633-3750

CIRCLE 100 ON READER SERVICE CARD

here Is the next generation RHepeater

MARK 4CR

The only repeaters and controllers

with REAL SPEECH!

Create messages just by talking. Speak any phrases or

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastertv real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control ® 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834

2 meters 220 440

CIRCLE 144 ON READER SERVICE CARD
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Number 16 on your Feedback card

Joe Moell PE. KOV
P O. Box 2508

Fullerton CA 82633

For T-Hunters Only . . . Not!

As you leaf through ham maga-
zines, you won't find ads for lots of
products designed specifically for
transmitter hunters. Nevertheless,
radio direction finding (RDF) enthu-
siasts can find many items that are
useful on “foxhunts” or “T-hunts”, as
RDF contests are called.

Often, the sellers of these prod-
ucts don't mention their foxhunting
applications. | suspect that's be-
cause they are unaware of them!
This month, we will look at three of-
ferings that are aimed at the main-
stream ham radio market, but are of
special interest to T-hunters.

World's Lightest Yagi?

Hiking and emergency prepared-
ness, as well as RDF, were on the
minds of Mike Walker KAGVFF and
Al Lowe NGIMW when they devel-
oped the Arrow Antenna (Photo A).
This 4-element 2 meter yagi is
rugged, yet very lightweight. It can
be assembled and disassembled
quickly. Elements fit into the alu-
minum boom or the supplied PVC
pipe carrier for storage and trans-
port.

T-hunters quickly recognized this
beam’s suitability for mobile RDF.
They have been talking it up since
construction plans were published
in the April 1992 issue of 73 Ama-
teur Radio Today. For example, |
recently communicated with hams
in Montreal and Memphis who use
arrow designs on their local hunts.
Many RDFers have duplicated the

Radio Direction Finding

antenna from the magazine article,
while others have purchased theirs
ready-made from the Arrow Anten-
na company.

KAGVFF has stepped aside,
leaving N@QIMW as the sole propri-
etor of Arrow Antenna. Al and his
family are churning out yagis and
doing a brisk business at hamfests
and via mail order. “I've been selling
a lot of them to hams on the front
range here in Colorado,” he says.
“Search and rescue is using them,
and so are some balloon trackers.”

Al and Mike cleverly picked
lightweight aluminum arrow shafts
for their beam elements. At about 1-
1/4 pounds, the Arrow Antenna is
much easier to turn at low vehicle
speeds than my PVC-pipe stiﬂ-wi_re
T-hunt quad. | was surprised when |
compared Arrow shafts to the usual
hollow aluminum antenna tubing.
An Arrow element of the same out-
side diameter and length weighs
only half as much as a tubing ele-
ment!

Masts and associated hardware
are not supplied by Arrow Antenna.
Al says a metal mast does not im-
pair the beam pattern, but | used
thick-walled PVC pipe for my mo-
bile tests. | mounted a U-bolt per-
manently to the mast and drilled
two pairs of holes in the boom at
the center of gravity. This allowed
me to change the yagi quickly be-
tween horizontal and vertical polar-
ization without affecting my mast
pointer alignment. Some T-hunters
have designed 90-degree hinges
for instant polarization change.

In my RDF tests, the Arrow An-
tenna had slightly higher gain than
my regular 4-element quad. Its

e

front-to-side and front-to-back pat-
tern was excellent. Good SWR was
obtainable across the entire 2 meter
band.

For close-in hunting on foot, Al
suggests reconfiguring the antenna
by removing the front director and
swapping positions of the other di-
rector and reflector on the boom.
This gives you a 3-element beam
with a 15-inch mast handle in the
rear for easy carrying.

Despite its light weight, this yagi
withstands the rigors of mobile fox-
hunting well. Parts and workman-
ship of NOGIMW's antennas are
guaranteed for one year. Al says,
“In my T-hunting experience with
tree limbs and street signs, the only
damage has been to bend the 8-32
studs that attach the elements.
These can be easily straightened or
replaced to finish the hunt.” Re-
placement threaded rod is readily
available around the country.

RF by the Numbers

A field strength meter (FSM) Is a
simple untuned receiver that visual-
ly indicates the relative strength of
the surrounding RF field. Hams
most frequently use FSMs to com-
pare the gain and directivity of an-
tennas, and to tune/adiust antenna
matching networks.

T-hunters use FSMs for close-in
RDF when the fox’s signal overpow-
ers sensitive portable receivers
such as handie-talkies and scan-
ners. Probing on foot with a FSM is
called “sniffing."

Inexpensive unamplified FSMs
require 50,000 microvolts or more
of RF input for usable indications,
making them unsuitable for sniffing
except when the transmitter is inch-
es away. Amplified sniffers have
more sensitivity, but some have lim-
ited meter range or touchy zeroing
adjustments.

I.C. Engineering has just intro-
duced a DC-to-microwave FSM with

Photo A. The Arrow 2 Meter Yagi Model 144-4 has a suggested retail price of $89.00 and is available from Arrow Antenna, 1461 Peacock Pl., Loveland CO 80537; (303)

663-5485. The latest model features caps on element ends for safety, instead of the sharp points shown here.
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digital readout. The “I.C." in the
company name isn’t short for “inte-
grated circuits.” It stands for Ismael
Charnabroda KD6TU, the compa-
ny's owner. Ismael, a former
aerospace engineer turned en-
trepreneur, is enthusiastic about his
product.

The Digi-Field (Photo B) is a
rugged plastic box 4-3/8" x 3-1/4" X
1-3/4" with an SO-239 antenna con-
nector on top. An 18-1/4" telescop-
ing whip antenna is also supplied.

The 1/2" high 3-1/2 digit liquid
crystal display is ideal for antenna
pattern checks. Set the unit on a
fence or ladder several wave-
lengths away from the transmitting
antenna under test and watch the
readings on this FSM with binocu-
lars as you tune and tweak the an-
tenna or transmitter.

Battery life won't be a problem
with the Digi-Field. It draws only 2
milliamperes, so its 9V alkaline bat-
tery will last hundreds of hours. An
indicator tells you when the battery
drops to 8V, but in my tests the ac-
curacy was not affected until the
voltage got down to below 4V.

With only one control (the on-off
switch), operation of the Digi-Field
is straightforward. KD6TU doesn't
provide a detailed instruction manu-
al, but he offers technical assis-
tance by phone to buyers.

The original Digi-Field (“A” mod-
el) and its telescoping antenna will
detect a 1-watt 2 meter handheld
with “duckie” antenna at 65 feet.
Overrange occurs at about two feet
from the HT. The new “B” model is
more sensitive, overranging at 25
feet.

Because the Digi-Field has an
unshielded case, body capacitance
affects readings. To avoid this,
mount the unit to your sniffing an-
tenna mast instead of holding it in
your hands. Avoid touching the
coax connector when sniffing, as
the reading will be affected.

-------
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No sensitivity control is provided.
You can shorten the antenna or add
external attenuation to reduce the
meter reading. However, the Digi-
Field's internal wiring can pick up
RF, so close-up measurements of
powerful T's may not be possible,
even with the whip antenna col-
lapsed or removed. With the anten-
na disconnected, the 1 watt rig
overranged the B model at 6 inch-
es.

Digi-Field responds to RF from
low frequencies well into the mi-
crowave spectrum. Full sensitivity is
available to 1000 MHz, and re-
duced sensitivity continues to 12
GHz. While this is generally useful,
it means that strong ambient RF
fields can mask the signal you're
looking for. You don't have to be at

-

Photo B. The Digi-Field Model A and
B Field Strength Meters have a sug-
gested relail price of $119.95 and are
available from I.C. Engineering, 16350
Ventura Bivd., Suite 125, Encino CA
91436.(818) 345-1692 (Tech. Info.),
(800) 343-5358 (Orders).

a communications site to have high
RF fields. When | held the B model
over my head in the center of a
large suburban park in Fullerton,
California, the indication went to
half scale, even though | was
blocks away from the nearest trans-
mitting antenna.

The detector output jack on the
side of the Digi-Field can be hooked
to an audio amplifier and speaker or
phones to give you an idea of what
is being received. Only amplitude
modulation can be detected in this
way, you cannot copy FM signals.
The jack will not drive an earphone
directly, and the wiring to your am-
plifier can cause additional unwant-
ed signal pickup.

As with all FSMs, Digi-Field mea-
surements are relative, not abso-
lute. The digital readings are not in
dBm, milliwatts, microvolts, or any
other units. KD6TU will provide typi-
cal power-versus-readout graphs
on request. You can perform your
own crude calibrations with a labo-
ratory signal generator, but your in-
dications will vary with frequency,
temperature, and source impe-
dance. For foxhunt sniffing, all we
care about is relative strength, so
this is of little concem.

Lilliputian ID-er

Engineers at Communications
Specialists weren't thinking of the
RDF market when they designed
the ID-8, a miniature CW identifier.
But Mike Wolfe NSCHQ, who pur-
chased one of the first units, was
quick to see its T-hunt possibilities.
He wrote to me on CompuServe
that an ID-8 is the brains of a fox
transmitter he built to put on hunts
for the North Shore Radio Club in
Highland Park, lllinois.

The ID-8 is a tiny circuit board (1-
7/8" x 1-1/8") with a surface-mount-
ed 6805 microprocessor, EEPROM,
and voltage regulator. Hook it to a
transmitter and it will generate CW
identification at programmed inter-
vals, either by keying the carrier or
by providing a keyed sine wave
tone to the modulator.

Photo C. The ID-8 identifier board and keypad has a sugges!ed reta.ff price of

$89.95 and is available from Communications Specialists, Inc., 426 Taft Ave., Or-
ange CA 92665; (800) 854-0547; (714) 998-3021.

The ID-8 can send up to eight
separate CW messages. The eight
messages can be played succes-
sively to form one long message of
up to 216 characters. Messages are
entered with a supplied 12-button
keypad (Photo C), which is plugged
into the ID-8. With this keypad, you
also instruct the IDer how fast to
send the CW (1 to 99 WPM) and
how often to send the message
(continuously, by external com-
mand, or spaced up to the 10-
minute FCC limit).

There are several other pro-
grammable parameters including
tone frequency and dead-carrier de-
lay time before the message. When
programming is completed, param-
eter and message data is stored in
the EEPROM. You can then remove
the keypad until you need to
change callsign or timing for anoth-
er hunt,

The |ID-8 needs only 6 mil-
liamperes from a 6 to 20 volt DC
source. A 9V transistor radio battery
will power it for days. Comm-Spec
says it's immune to thermal varia-
tions and RF fields. The operating
temperature range is -30 to +65 de-
grees Celsius.

N9CHQ was gquite pleased with
the ID-8 as a fox controller. Though

it lacks the distinctive tone patterns
of the foxboxes discussed previous-
ly in this column, it was just right for
his club’s on-foot beginners hunts.
“What | like about the unit is that |
can program the ID and timing in
the field,” he wrote. “Nomally | use
25% duty cycle, 15 seconds on, 45
seconds ofi. | program in the ID and
then adjust the code speed so that
it lasts for 15 seconds including a
short delay on keyup. | then set the
off time.

“Once it is programmed,” he
adds, “I connect a 3-conductor ca-
ble to the transmitting HT. | tum on
the unit and it runs by itself. The
unit’s timer appears to be very sta-
ble. During the hunts in which we
have used it | have not noticed any
drifting in the timing circuit. It really
works beautifully, and does not
need any shielding.”

From my standpoint, the main
appeal of the ID-8 is its size. An
IDer and keyer this small seems
perfect to go with the subminiature
VHF transmitter described in the
May 1993 “Homing In." KBE6TTS
and | are designing an FM modu-
lator and interface to connect
these two boards. With luck, we will
have tested circuits for you next
month.

SPY ON THE EARTH

See live on
your PC
what
satellites in
orbit see

sy banam"gremry from this

ove

3-D projections and more. Direct recep

exciting
Iachnulng‘y Send $39 check or M.O. ($45 air, $50
or

our fantastic 12 disketie set of
quality copyrighted programs (IBM type) 1
satellite tracking, image acquisition, image processing,
tion from the
satellites guaranteed worldwide without a satellite dish.
Schematics included for interface. For FREE information
log-on to our bulletin board anytime at: (718) 740-3911,

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
Hollis, NY 11423 Tel.718-468-2720

new

ass:nnal
that does

ROANOAK DOPPLER DF

At last there is a P.C. board
to build the famous Roanoak
Doppler Direction Finder.
Good for locating interference!
Ready to assemble board and
components. . .$87.50
| “Transmitter Hunting"

TAB Books 323 ppg. . .$19.95
(The cafibration procedure for this unit
can only be found in this book.)
California residents add 7.75% sales tax. i
Douglas RF Devices, P.0O.Box 246925

Sacramento, CA 95824-6925, (916)688-5647
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Dayton '93 Youth Forum

It's always an auspicious occasion
when grown-ups get together to honor
the achievements of children. Certain-
ly, the young adults who showcased
their achievements at the '93 Dayton
Hamvention Youth Forum deserved
the spotlight. It was an honor to mod-
erate a forum with such talented chil-
dren from across the country.

Our first speaker was Rusty Smith
KD4GLC, who is 17 years old and is
an Assistant Section Manager in Ken-
tucky for the ARRL. His main respon-
sibility is to recruit young people into
ham radio. Rusty is interested in DX-
ing and contesting. He told us that his
goal was to lead the state of Kentucky
in the Novice Roundup using CW only.
He succeeded, and said that this
event was the most fun he has had so
far as a ham radio operator.

Barry Kennedy N2PNG is 16 years
old and comes from New Hampshire,
where he attends the Dublin Schoaol.
Barry is active in recruiting young peo-
ple and has done some teaching at
Crotched Mountain School. This is a
rehabilitation facility that has had
some extraordinary results with their
young people through the use of ama-
teur radio classes.

| would never run a youth forum
without at least one member of the
distaff side. Shauna Richards N7NGT
is a bright, pretty 17-year-old young la-
dy from Rock Springs, Wyoming.
Shauna was the first teenage girl in
Wyoming to earn a ham license. That
was on 8/8/88. In 1990 she eamed 1st
and 3rd place at the district and state
science fairs as a freshman in the se-
nior engineering division. Her winning
science project was on five modified 2
meter antennas that would function
well even if trapped under a collapsed
double-decker highway, such as the

one which fell in the 1989 San Fran-
cisco earthquake. Then, in 1991, she
received the Hiram Percy Maxum
Memorial Award.

Matthew d'Alessio KC6VIM is 15
years old and lives in San Anselmo,
California. He captivated the audience
with his eloquence and confident man-
ner in front of such a large group. Matt
spoke about how much he enjoys CW.
He also enjoys working 2 meter FM
with his hand-held radio. Matt says,
“There is nothing like working the
world on a few dots and dashes on a
cold winter night. | have talked with
hams in 60 countries using these
“crazy beeps.” Matthew got a terrific
reaction from the young people in the
audience.

Eric Permut KBOKQF is a 12-year-
old from Boulder, Colorado. | first
heard about Eric from Rip and Ellie
Van Winkle, who run license classes
in Boulder. The Boulder Amateur Ra-
dio Club sponsors "BARC Jr.” for
young people. Eric is vice president of
that club. He also handles net control
for the junior hams' net on a local 2
meter repeater. Eric successfully
wrote a grant application for his school
to buy ham radio equipment. The
young man regularly operates bicycle
mobile and has constructed an inno-
vative J-pole antenna for his bike. He
brought the antenna to the youth fo-
rum to show everyone, along with a
display of photos of the BARC Jr. club
members.

Mike Placco KBBLCC Is a 16-year-
old from Milford, Michigan. Mike was a
shortwave listener first before he be-
came a ham. He has held the position
of secretary of the Milford Amateur
Radio Club. Mike enjoys HF, CW, and
contesting. He enjoys helping his
teacher with the radio club at the local
high school. | was pleased to learn
that many of these young amateurs
contribute to recruiting and helping
programs too.

Ten-year-old Luke Ward K@41Q is
from Alexandria, Virginia. The audi-

Photo A. When these three visit a hamfest, it looks more like a round-up at the OK
Corral! Pictured are Cody KB5WYJ, Casey KB5UE, and dad Marty Haley AB5GU

at the Dayton Youth Forum.

ence members were visibly excited
when they learned that Luke has
earned his Advanced license. In fact,
Luke hoids MNovice classes for third
graders. He gave a “professional” pre-
sentation with the overhead projector,
showing graphs that gave statistics
about children of hams becoming li-
censed. He helped found the Spring-
field Estates Elementary School Ama-
teur Radio Club which has as one of
its purposes: To provide a vehicle
whereby parents, students, and teach-
ers can share common interests and
work toward common goals.

Casey Haley KB5SUE and his broth-
er Cody KB5SWYJ are 8 and 10 years
old respectively (see photo). Casey
has a General license and Cody a
Tech Plus. These two youngsters from
Houston, Texas captivated the audi-

ence with their ability to communicate
what they love about amateur radio.
They both were introduced to the hob-
by by their Dad, Marty AB5GU, and
Mom, Wende KB5TNU. The boys en-
joy packet and CW. I've invited the
Haleys to join me in June at the Texas
HamCom in Arington.

It's always a personal pleasure for
me to work with youngsters from all
across the country at various youth fo-
rums. This time, | was especially hon-
ored to meet and help feature such
talented and eloquent young adults. |
invite everyone to attend the youth fo-
rum in Texas. Come and see the best
that our hobby has to offer. Come and
see the future of amateur radio! By the
way, Yaesu has donated a 2 meter HT
to be given to a very lucky youngster
at the forum. See you therel
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NO MORE GUESSING WITH ANTENNA COMPARISON PERFORMANCE. The
New “DIGI-FIELD” instrument has an extraordinary frequency response, DC to
12 GHz. “DIGI-FIELD" can be used as a sniffer
for 60 cycle noise sources, as well as intensity
detector of microwave oven leakage. With
visual clear reading, you can make your own
calibration. Use for radiation gainfloss measure-
ments, antenna patterns, polarization, adjust-
ments, helps to detect TVI, portable phones,
car alarm transmitters, etc. Designed to be
used with its own telescopic antennna or ex-
ternal antenna with PL 255 connector. Detect-
or output connector for AM. “DIGI-FIELD" has
a 3 1/2 LCD display with (9V) low battery in-
dicator. Available in the normal model “A" or
the NEW ultra sensitive model “B".

Foronly $119.95 this could be the answer
and the solution to your RF.problems.

IC ENGINEERING

16350 Ventura Blvd., Suite 125, Encino, CA 91436
Info Phone: 818-345-1692

Fax: 818-345-0517 800-FIELD-58
Orders Only: 1-800-343-5358
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MAKE RADIO FUN AGAIN!

Amateur Software
and Hardware for
the Commodore User

ART-1

AlR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with Commodore VIC-20.
Operating program in ROM.

ART-1: Acomplete interface system for send
and receive on CW, RTTY (Baudot & ASCII) and
AMTOR, for use with the Commodore 64/128
computer. Operating program on disk included.

$199.00

1993-94
INCLUDES:

1 Dlthz
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900 MHz
1.2 GHz

the EUIC.‘K—N-EASY
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SWL: A receive only cartridge for CW, RTTY
(Baudot & ASCII) for use with Commodore 64/
128. Operating program in ROM.

$69.95
SRSk
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MORSE COACH: A complete teaching

and testing program for learning the Morse
code in a cartridge.

AIRDISK: An AIR-1 type op-
erating program for use with
your interface hardware. Both
VIC-20 and C64/128 programs

on one disk. 339'95

AIR-ROM: cartridge version
of AIRDISK for C64/128 only.

$59.95

MORSE

caras. Each pack book
Iﬁle‘:?:'liﬁfrmma nners contains fwo holdaors. baglnne-rs and u::c: c O AC H For C64 or C128, $49.95
Standard, Yaesu, $19 95 |Each holder 4.95 | experienced listeners VEC SPECIAL $39.95

dmpln'ﬁ 20 cards.” py

ORDER TODAY! 59.95
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I-'Benter rises

15800 NW 31st Ct. Dept G
Vancouver, WA 98685-1619
(206) 573-0910 Phone/FAX

Dealer Inquiries Welcome

G ano G ELECTRONICS

OF MARYLAMND

8524 DAKOTA DRIVE, GAITHERSBURG, MD ZOB??’
(301) 258-7373 )

From JPS

The new NRF-7 is a medium priced
DSP product which provides great
flexibility in audio processing.
Modes available include atmos-
pheric (white) noise reduction
through adaptive peaking; spectral
multi-tone notch filtering; notch &
peak combined; wide (2100 Hz)
and narrow (1500 Hz) SSB filters,
with and without spectral notch;
wide (500 Hz) and narrow (200
Hz) CW filters with selectable cen-
ter frequency; and a 500 Hz wide

Only: $249.95

The NIR-10, the standard in DSP Noise Reduction, still only $349.95.
For eliminating carriers & other tones, the NF-60, still only $149.95.

DATA filter centered at 2200 Hz.
All filters all operate in real time,
so they can be used for Break-in
CW, AMTOR, PACTOR and ARQ
modes. Note: noise reduction by
adaptive peaking reduces noise by
dynamically reducing the band-
width and is not effective against
impulse-type noise. Only the NIR-
10 uses spectral subtraction to
eliminate impulse noises as well
as atmospheric noise, while re-
taining the full audio bandwidth.

TOLL FREE ORDER LINE 1-800-533-3819

Technical Info 1-919-790-1048 FAX 1-819-790-1456

m JPS Communications, Inc.
P.O. Box 97757 Raleigh, NC 27624
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Michael Bryce WB8VGE
2225 Mayflower NW
Massillon, OH 44646

Fixing an Argonaut 509
(Continued)

Now that I've made a complete fool
of myself with the Argonaut, it's time to
get down and get serious! It's also time
to break out the test gear and the sol-
dering iron, along with the manual.

Since we have verified that the Arg-
onaut is producing 2 watts RF output,
the next step is to be sure the transmit-
ter is producing power on all bands. A
quick check with the wattmeter proved
all bands were producing RF. Since the
problem had to be in the metering cir-
cuit, that's where | started to look.

The Metering Circuit

The metering circuit s contained on
one PC board mounted to a switch
shafl. You must remove the PA module
to get to the SWR board. This board is
not removable by unplugging it from a
socket. There are many wires coming
out of the board, and each is soldered
in place. There is enough slack in the
wires to allow the board to be moved

Number 18 on your Feedback card

Low Power Operation

from its cubbyhole out into the open. To
do this, remove the two nuts from the
switch shaft holding the board to the
switch. Be careful—they are very small
and are easy to drop inside the radio.

After you have the two nuts re-
moved, notice there are several wash-
ers and spacers on the studs. Carefully
remove these and lay them aside. Now,
pull the PC board back out from the
shaft. After the PC board has cleared
the shaft, you can pull it up slightly. If
you can't move the board, don't pull it
or force it to move. Doing so will break
off a wire.

Since there is no indication of for-
ward RF, then the most likely suspect
would be a diode in the RF pickup sen-
sor. In fact, the diode must be the one
used to read forward power. The
schematic shows this to be diode D1.
It's a 1TN32A type germanium diode.

MNot being one to check diodes, |
simply replaced it with a new diode.
Don’t use a 1N914 silicon diode! You'll
not get the desired results if you do.
You must use a germanium diode. If
you can't find a 1N32A, then try a
1N60. Radio Shack sells a pack of
1N32A dicdes for about two bucks.

After the new diode had been in-
stalled, | installed the PC board back
inside the rig. You simply reverse the
removal procedure. When tightening up
the nuts on the switch shaft, don't get
too carried away or you'll end up strip-
ping out the threads and then you'll be
in real deep dung! Finger-tighten them
and then give them one full turn more.

Power up, and with the output of the
rig into a dummy load, hit the tune posi-
tion. Whoa! Works just like downtown!
After all that messing around, to find
out the problem was just a 10-cent
diode takes it toll on the old self-confi-
dence. Oh, well: One down and one
(dead Argonaut) to go.

Another Argonaut Bites the Dust

This Argonaut is mine. | cooked it
trying to find out what was wrong with
the first one. Now, since | know the
trouble was only a diode, what did | do
to cook the other one? It's apparent the
boards must be working correctly, but
then again, look what happened the
last time | assumed!

Since my Argonaut won't go into
transmit, the likely spot to look for trou-
ble would be the control board. The
control board tells the other circuit
board what to do and when to do it.

The control board is mounted on the
top half of the Argonaut and almost di-
rectly over the meter and drive controls.
it's a plug-in board with several trim-
mers mounted on it.

Since the control board does all the
T/R switching, voltage checks on the
“T" and “R” lines revealed that the "“T"
line was not going to +12 volts when
the Argonaut was keyed. It then be-
came a simple matter to follow the volt-
ages as the key line was closed. After a
few minutes of looking and checking, it
became obvious the MPSUOQ1 did not
turn on and off as it should. Looking
closer at the board and the transistor, it
became quite clear why—the center
lead of the transistor had broken off
right at the component’s base. You had
to hold the board just right to see the
broken lead on the transistor’s body. It
must have broken off while swapping
control boards from one rig to the other.

Now, you can't just go down to the
local Radio Shack store and get one of
these critters, so a call to Ten-Tec pro-
vided me with the replacement part. In
a few days they came in and within a
matter of minutes the Argonaut came
back to life.

Touch That Diall

If you have to order parts from Ten-
Tec, always include a dial cord kit. You
can always use it yourself or give it to
someone else who can use one.
They're not too hard to install, but it
does require a complete strip-down of
the Argonaut. If you have to remove the
end panels you may as well replace the
dial cord while you're at it.

To get more life out of the dial cord

More bands:

PHASE 3D WILL BRING: -

Space to virtually every ham through:
Higher power transmitters
Higher gain antennas
Three axis stabilization

| Downlinks on 10 Meters, 2 Meters; 70, 13, 5 and 3 Cm.

$99.00.

Why buy a TNC?
PC HE FAX +PC SWL §179.00

SPECIAL COMBINATION OFFER

For a limited time, if you order PC HF FAX 559 (see our
other ad in this issue), you can add our new and improved
PC SWL 3.0 for $80.00 instead of our reqular low price of

PC SWL contains the hardware, software, instructions
and frequency lists needed to allow you to receive a vast
variety of digital broadcasts transmitted over shortwave
radio. All you need is any IBM PC or compatitle computer
and an S5B shortwave receiver. The product consists of:

Demodulator
Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Wility Frequency List
Tutorial Audio Cassette with Samples
PC SWL automatically decodes Morse code, RTTY,
AMTOR, SITOR, NAVTEX and ASCH,

PC SWL lets you tune in on world press services
meteorological broadcasts, ham radio operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digital Waveform Presentations

Auto Calibration and Code Recognition
Continuously Tunable Filter Freguencies
Variable Shift

Adjustable CW Filter Sansitivity
Unattended Capture and Printing
Integrated Text Editor

Integrated Log and Database

Shell to DOS applications

Seamless Integration with PC HF Facsimile

Uplinks on 70, 23 and 5 Cm.

Higher Orbit:
48,000 km. (29,000 mile), 16 hour orbit for increased coverage
and visibility for many hours each day.

PHASE 3D NEEDS YOUR HELP!

A contribution of just a few dollars from EVERY active amateur
will insure that this new marvel gets into orbit.

MAKE YOUR CONTRIBUTION TODAY!

You are also invited to join AMSAT and receive the AMSAT Journal so that you too, can follow the

progress of Phase 3D and other exciting amateur satellite activities. Dues are just $30 annually in
the U.S. and $36 in Canada and Mexico — $45 elsewhere.

o, P.O. Box 27 Call or write for our complete catalog of products.
A sl WHShingtﬂﬂ, D,C. 20044 Visa & MasterCard welcome.
?. r (301) 589-6062 Software Systems Consulting
Fax: (301) 608-3410 615 S. El Camino Real, San Clemente, CA 92672
— A | Tel:(714)498-5784 Fax:(714)498-0568
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when you're not using the rig, move the
pointer all the way down to the low end
of the dial. This removes nearly all the
tension from the elastic cord, extending
its life. As you move the pointer closer
to the meler, you increase the pull on
the elastic, thus weakening it. After
awhile, when you move the pointer
down to the low end of the band, the
pointer will sag down into the window.
Al this point you'll have to restring the
dial with new elastic cord.

If you made it to Dayton this year

Photo A: The Ten-Tec Argonaut 509.

and did not get sick from the rain and
cold weather, you probably were feeling
well enough to pick up a used Arg-
onaut. If you did, and you're still hoping
that someday the other guy will send
you the manual, you're in luck. You can
get a complete manual for just about all
the Ten-Tec rigs by calling their service
department. You'll get a photocopy of
the manual for about $20. Expensive,
yes, but really worth the money when
the Argonaut goes down.

A Sneak Preview

Dayton also provided a showcase
for Ten-Tec to show off their new
“Scout” transceiver. I'll have a full re-
view in a coming “QRP" column, but
here are some of the highlights of the
Scoul.

It's born as a monoband rig. You can
change bands by swapping out a front
panel plug-in module. The Scout will
cover all the ham bands, including the
WARC bands. Each band module costs
$25. You get the band of your choice

with the purchase of the rig. The band
modules are about as long as a pack of
cigarettes and about half as wide. The
Scout will operate CW using the fa-
mous Ten-Tec QSK system, and ol
course it will cover SSB, too. Power
output is 50 watls. Input power is rated
at 100 watts. A QRP version of the
Scout will be available down the road.
The price will be about $50 less than
the QRO version. You can turn down
the power of the QRO version by ad-
jusling the ALC control, Of course, the
efficiency goes in the dumper, but you'll
be able to operate QRP levels with the
50 watt version if you so desire. Current
at full transmit output would be close to
9 amps. This current requirement can
easily be met through the lighter plug in
your auto. The CPU will demand up to
1 amp sitting there. I'll have a full run-
down of the current demands when |
get the unit in to do the full review. A
small 10 amp power supply will be
available as an option for the Scoult.
The Scout features a very easy-lo-read
LED display. | don't yet know if you can
turn off the display.

QRM fighting controls include the
adjustable Jones filter and an RIT con-
trol. There is an optional noise blanker
to combat impulse-type noise. There is
a built-in keyer included, too. A nice-
sized combination S-meter and RF oul-
put meter round out the features of the
Scout. First impression? Looks like a
winner! E

| PROFESSIONAL

MOBILE ANTENNA

HF SSB ANTENNA
HIGH PERFORMANCE

For vehicles, small boats or
as an emergency antenna.

Supplied with stainless
ratchet mount, heavy duty
encapsulated stainless
spring and all installation
items. Including high
voltage feed through
insulators and wire for

operation up to 10KV at 1.8

!‘f’«‘

Reduce noise and interference
- Automatic noise filter for voice

Eliminate heterodynes
- Multi-tone automatic noftch filter

Razor-sharp audio filters

DSP NOISE FILTER

LOW COST - $149

Available Now!

MHz. - 1.8, 2.4 & 3.1 kHz voice bandpass Model DSP-9
HIGH RADIATING - 100, 200 & 500 Hz CW bandpass
PERFORMANCE Simultaneously reduce noise, kill heterodynes, and filter QRM. Digital

Signal Processing (DSP) technology provides unmatched performance in
reducing noise and interference. Simply connect between your radio and
loudspeaker. Enjoy cleaner, quieter speech and CW. Money-back guarantee!

Ask about our advanced model DSP-59 with over 300 filter combinations.
Factory assembled - high quality. ORDER TODAY!

Timewave Technology Inc.
2401 Pilot Knob Road, St. Paul, MN 55120
612-452-5939 FAX 612-452-4571 VISA/MC

1.8-30 MHZ RANGE
4 to 12 DB GAIN

(compared to a 9 ft whip)
9 ft. long (2 pcs.) $495.00* |

Requires antenna coupler

(SG-130 Smartuner or similar)
SGC, Inc.,, Box 3526
Bellevue, WA 98009 USA
Tel: 206-746-6310
Fax: 206-746-6384
*Shipping charges by UPS ground included
Visa & Master card accepted
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Number 19 on your Feedback card

Bill Brown WBBELK

¢/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

The WOTE Crossband ATV
Repeater

I've been asked many limes about
the pitfalls and obstacles that need to
be surmounted in order to successfully
build an ATV repeater. This month I'd
like to offer you the story of how mem-
bers of the Fort Wayne Radio Club
solved both the technical and paolitical
problems involved in installing a very
effective ATV repeater, as described by
Jim Pliett K9OMA. The following is his
account.

Finding a Site

| (K9OMA) am an active ATVer with
a few years experience operating sim-
plex. | became intrigued with the idea of
building an ATV repeater in the Fort
Wayne area after seeing the Indianapo-
lis ATV repeater in operation while at-
tending meetings of the Indiana UHF
club.

One day, while driving to work, | saw
an empty tower at the Indiana/Purdue
campus and wondered if there was any
possibility of installing our ATV anten-
nas on it. It was located right in the mid-
dle of the Fort Wayne amateur radio
community and was nearly 170 feet tall.

Now, how does one deal with the
politics of a state-funded community
college to obtain permission for a re-

peater site? Lucky for us, one of our
club members worked at the college

for 439.25 and one for 910.25 MHz)
are slacked on top of each other and
side-mounted on the tower. Birds just
love it! (Photo by Jim Pliett K9OMA).

Ham Television

and helped us gain a favorable position
with the college board. Meanwhile, we
set out writing letters to the MNational
Weather Service and the Director of
Emergency Preparedness describing
how an ATV repeater could aid the
community in the event of a disaster or
emergency. We obtained letters of sup-
port from these organizations and pre-
sented them to the college board. After
a few months of anxious waiting we not
only obtained permission to use the
tower but they provided us with an
equipment room to boot!

We presented the idea of the ATV
repeater to the members of the Fort
Wayne Radio Club. We weren't sure we
could sell the concept to a club that al-
ready supported two VHF repeaters
and one UHF repeater, as well as spon-
soring a large Field Day effort. Howev-
er, since the club was recently solvent
thanks to their last two successful ham-
fests (and probably thanks also to a few
members who just wanted to end the
meeting), the motion to fund the project
was passed. Our first ATV repeater was
getting closer to a reality!

Building the Repeater

Fortunately for us, Bruce WBBUGV
had moved to the area from Dayton,
Ohio. Bruce had a lot of experience
with ATV repeater design since he built
most of the original Dayton ATV re-
peater. We formed the repeater techni-
cal committee and started kicking
around ideas. We have plenty of UHF
voice repeaters in the area and a num-
ber of accomplished EME operators
(K9KFR and AFSY). Keeping in mind
that we were the “new kids on the
block” (along with Bruce's blood-cur-
dling tales of in-band repeater problems
on 440 MHz), we decided to go cross-
band with a 439.25 MHz input (lower
vestigial sideband).

Now, did we want to go with an out-
put on 1.2 GHz or 900 MHz? The 1.2
GHz band always seemed to be a good
band, equipment was available, and the
band was not threatened with extinc-
tion. However, could enough interest be
generated to inspire lots of hams to go
out and buy downconverters for that
frequency to watch ATV? Probably not
too many. A few visits to the local K-
Mart and Wal-Mart stores provided us
with an economical solution. The Gemi-
ni “Habbit” wireless video system oper-
ated on the 900 MHz band and was
available for under $50 (some stores
sell just the receiver for substantially
less). Not only do you get a high quality
downconverter, but a transmitter is in-
cluded as well. With the wide availabili-
ty of these inexpensive units we decid-
ed to go with a repeater output on
910.25 MHz [Ed. Note: Next month's
column will describe how fo install ex-
ternal antenna connectors on these
units and tweak them up for best re-
sults.]
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Photo A. The WOTE ATV repeater was on display at e mm

The Antenna System

Although vertical antennas are easy
to obtain or build, we opted for horizon-
tal polarization on both bands for added
isolation from all of the nearby UHF re-
peaters that use vertical polarization
and the services in the 900 MHz band
that are also vertical.

Adolph WASWTJ was given the task
of designing and building a pair of hori-
zontal omni-directional antennas (one
for each band). Adolph decided to go
with an Alford slot design, which al-
lowed the antennas to sit on top of
each other. Two- and four-inch diameter
thin-wall tubing was obtained from local
manufacturing companies and we
found some scrap aluminum stock for
the support collars. The radomes were
built out of drainage pipe we bought at
a farm store. To maintain the necessary
accuracy for the slots, we had to hire a
machinist. Since we had pretty much
blown the budget by now, one of our
members volunteered to machine the
aluminum support collars.

Repeater Assembly and Installation

All of the hardware was tested and
installed in the equipment rack. After
some final tweaking and two revisions
of the repeater controller’s software, we
were finally up and running with a work-
ing repeater (at least on the testbench).
See Figure 1 for a block diagram of the
final configuration of the W9TE ATV re-

........

City hamfest just
before final installation. (Photo by Jim Pliett KSOMA. The photographer can be
seen on the TV monitor.)

peater. The 5-10 watt driver amplifier
was built by Bob Johnson K9KFR. Al-
though Bob used discrete components
in this design, he recommends an easi-
er approach using a new 10 watt linear
brick amplifier that is now available from
Down East Microwave, Box 2310, RR1,
Troy ME 04987; Tel.: (207) 948-3741
(ask for the Hitachi PFO011 module).

The 100 watt amplifier is a Varian
Eimac CV2810. These amplifiers are
somewhat rare, but they turn up occa-
sionally at hamfests or in surplus
stores.

Success

At last the big day arrived. The club
had amassed a 500-foot roll of 7/8-inch
hardline for the installation. It was
amusing to watch us try to wrestle with
this giant coil of coax as we unrolled it
and snaked it up two floors to the tower
base. School regulations required us to
dig into the club treasury to pay for a
bonded tower climber, however. The
antenna and coax was installed without
a hitch. We opted to side-mount the an-
tenna just below the top of the tower,
hoping to be a lesser lightning attractor.
A few days later we carried the repeater
rack up three flights of stairs, hooked
up the coax and fired up the transmitter.
We were rewarded with a perfect 1:1
SWR (another perfect antenna design
by WASWTJ). Bruce WBBUGV headed
home and sent the first picture through



the repeater. After overcoming a slight
interference problem, we were fully op- :'.TEETH' 'HLE":.':
. RECEIWVE TRANENIT
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have experienced very few problems " | §  FASRICATED LOCALLY)

and have been off the air for only one U (e B Aot

day when an HV diode shorted out. _s“j; T/E" FOAR HELIAX
ATV activity has been picking up in the
region, with daily contacts being made
through the repeater. During a band
opening on May 9th, the repeater re-
ceived a P4 picture from Andy WBAHY
in Williamston, Michigan (150 miles
away). That same night Jim WBAC and / INDOOR EQUIPMENT CABINET
others in the Cleveland, Ohio, area e o=

worked through the repealer and saw
the 910.25 MHz output at a distance of
nearly 200 miles.

If you're in the area and would like to
look for the repeater, you can bring up
the video ID for one minute on 910.25
MHz by hitting a *88 touch-tone com-
mand on 144.34 MHz. Hitting *77 will
hold open the repeater for continuous
repeal mode (little or no input signal for
weak signal reception) for one minute.

To recap, the repeater input is
439.25 MHz and the output is 910.25
MHz. Audio from the input video signal
and anything received on 144.34 MHz L
will mix together into the repeater out- e b W
put audio subcarrier. e

Next month we'll take a look at modi-
tying the Gemini Rabbit for use on ettt S E
ATV in the 900 MHz band. Thanks fo l " vos- 13
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mation. m Figure 1. Block diagram of the WOTE crossband ATV repealer (Fort Wayne, Indiana.)

QUALITY THAT'S
AFFORDABLE

Tri-Ex is pleased to announce the reduction in price on
the most popular models of quality Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

NOWI

LM-470 53915 33658
Was Now
WT-51 $1,245 $1,050

LM-354 $1,865 $1,300

| The LM-354 is suppied with 2 hand winch brake system. The LM-470 is motorized
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Ne 10 Watt

Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..WB0ORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front

—
—

Ol ]
LS 1 [ bl

-

Tﬂﬂ Euljgz%fizg;au - E : phono jacks. Add 70cm antenna, coax, 13.8Vdc @

1l 3 Amps, TV set and you're on the air - it's that easy!

TECH SUPPORT 200 661-7060 i TC70-10 has adjustable >10 Watt p.e.p. with one xtal on

\ il 14 FAX 209-651-5157 |i | 439.25, 434.0 or 426.25 MHz & properly matches RF

Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,
verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog
including downconverters, transmitters, linear amps,
and antennas for the 400, 300 & 1200 MHz bands.

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

P.C. ELECTRONICS Tom (WEORG)
2522 Paxson Lane Arcadia CA 91007  Maryann (WBEYSS)

All towers are complete with rigid concrete base mount and
rotator mounting plate. Tri-Ex prints and calculations provided
with tower are compliant with 1991 Uniform Building Code
(UB.C.) Engineering designed to 1991 UB.C. - 70 MPH

®
ri-E x TOWER CORPORATION

7182 Rasmussen Ave. » Visalia, CA 93291

Unsurpassed Quality since 1954
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ABOVE & BEYOND

C. L. Houghton WBEIGF
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

Solid-State Surplus Amplifiers

This month | would like to cover
some little gems that have recently
started to appear on the surplus mar-
kets—miniature RF amplifiers. These
used to fall into the general category of
"“UNOBTANIUM." Regular readers
know that unobtanium is usually rele-
gated to the pages of defense industry
microwave journals and very tough to
find in surplus. However, these minia-
ture RF amps are suddenly beginning
to show up in surplus lots more and
more often.

Perhaps the mos! outstanding fea-
ture of these little amps is their price
tag—enough to make any accountant
cough. But that does not detract from
their beauty because they exhibit great
gain and very low noise figures. They
are especially attractive if they are
found in the surplus markets and have
frequency ranges that cover our ama-
teur microwave bands. One drawback
to note: These amplifiers are most of-
ten hermelically sealed, making modifi-
cations virtually impossible.

| have purchased quite a few of
these amplifiers so | thought | would
share some of the information that |
have gained from the experience.
When shopping for these devices you
should keep in mind the old adage: “All
that glitters is not gold." Take it from
me, they are not all created equal. By
that | mean some make very good
doorstops. If you have a blown one,
you can machine the top cover off to
reveal a very interesting design struc-
ture (Photo A). Many of these have in-
lermediate stages thal still function but
have no output due to a fried input or
output stage. Some draw no current at
all. So | must advise that you make a
careful evaluation of unknown ampli-
liers.

For many of us, these amplifiers are
real strange as far as their construction
goes. They are assembled by micro-
scope, using micro positioners. Never
does even a small soldering iron touch
their circuits—the amps are just too
small. The circuitry is usually attached
by miniature gold wire and weided by

UHF and Above Operation

micropositioners. Take a look at Photo
A. This is a picture of two amplifiers |
purchased at local swap meets. For
display purposes | have placed one de-
fective amplifier, with its cover removed
by a milling machine, on top of a good
amplifier for comparison.

The amplifier that functions provides
gain from 10.4 GHz to 18 GHz accord-
ing to the manufacturer’'s label. But |
tested it on my workbench and ob-
served gain from 6 GHz to over 20
GHz with rolloff which was not too criti-
cal at those band edges. The remark-
able thing about this ampilifier is that
the overall gain is 30 dB. Its maximum
output power is also +30 dBm, with
drive power of zero dBm. That means
a standard signal generator can drive
this amplifier to full output of +30 dBm
or 1 watl power output. Still, this unit is
so small it can fit in a flip-top cigarette
box. They're quite miniature for the
power and gain punch they pack.
Please note that an external heat sink
is required to operate these little amps.

Look at Photo A again. Upon close
inspection, what appears to be large
blocks centered about the direct line
between the SMA coaxial connectors
is aclually very complex circuitry. Each
small block is actually a complete
push-pull transistor chip substrate cir-
cuit mounted in the space of a pencil
eraser cross-section, way less than a
quarter of an inch in area. A jeweler's
loop or magnifying glass is needed to
see this circuitry. You really have to
see one in person to appreciate it.
Then you can understand why they
need a microscope to put these togeth-
er.

The Repair Job Learning Curve

One example of a repair job that
proved interesting was on the mini-
amp shown in Photo A., which |
opened up after it drew no DC current.
Upon investigation with a magnifying
loop eyepiece | found a DC input lead
broken. Altempts to re-attach it with a
soldering iron were met with failure.
Every time | tried to solder the gold
wire it melted. | tried to re-connect it to
the bypass capacitor that served as the
connection post for the main DC pow-
er. | used a single strand of AC zip
cord to terminate on the chip capacitor.
It measured only 0.15" square bul was

PharaA Tnu mﬁm IBGHzanpﬁﬁefs The unit on the top was cut open fo show

the assembly technigue.

still very large by comparison. My at-
temp!t to re-connect the gold wire
failed, and trying to solder it with a 5
watl iron (my smallest) to the top of the
chip cap was futile. What finally did
work (for a while) was using two com-
mon sewing needles like chopsticks. |
was successful in winding the gold wire
around one single strand of zip cord.

After all this experimentation, the
amp that was totally dead is now draw-
ing current but still has an output stage
failure. By checking with a probe and
driving the input of the amp | was able
to see gain increase by moving the
probe from the input stage to succes-
sive stages. Now, this is an extreme
case, but consider the learning experi-
ence. It proved to be a valuable lesson
of how not to make a silk purse out of a
sow's ear. All kidding aside, it was a
valuable lesson and the information
gained on how it was constructed
alone was worth the trouble, Systems
like these and how their various com-
ponents work together are often valu-
able tools for discovery.

Let's look at another example. This
one is also a tiny amp which uses SMA
connectors and fully hermetic hous-
ings. The second amplifier is also
made by CIT. It has a date code of
66087. I'm not sure what it all means
but it seems sale to assume the “87"
refers to the year it was made. While
testing this amp, | found that with -10
dBm input power driving the amp | got
+27 dBm output. That's a 1/2 watt of
output power. | checked out the fre-
quency range. Il was from 4 to 8

GHz—exaclly as written on the label.
This amp rolled off fast at its band
edges.

Increasing the drive until output
compression started and then just
backing off a tad produced an output of
1 watt at -1 dB drive. Higher drive lev-
els took the amplifier into compression
and produced no more output. DC
power requirements were +15 volls al
1.3 amps. The amplifier is linear and
capable of SSB, FM or even video if
you want. What you put in is what you
get out. You see a true reproduction
with gain, just like a linear should give
yOou.

What does something like this cost?
Well, without the quantity price breaks,
similar amplifiers sell for around
$1,800. So, if you can't find one in sur-
plus, they are available from the manu-
facturer. All you have to do is use
some plastic credit and order one, |
personally prefer to shop the surplus
markets and wait for new toys to arrive.
| paid $20 for the privilege to play with
this one, without guarantees.

The packaging styles that | have
just described are not the only ones to
watch for, but they are an indicator of
what may be inside. Take Photo B, for
instance. It's an amplifier from Dexcel
which was made to cover 8 to 10 GHaz.
| had no idea what this amp would ac-
tually do, but it's still a good example of
what to look for. (It cost me $10 at a
swap meet but came without a guaran-
tee.) The first things to identify are the
two SMA coaxial connectors, the single
power connection, and the ground ter-

Photo B. Sample of a Dexcel 10 GHz amplifier.
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Photo C. A compact CIT 4.0 fo 8.0 GHz, 1 watt amplifier.



1691 MHz Weather Is Your Shack Grounded?
Satellite System e

Solid Copper Buss
1691 MHz Hemt Pre-amp.

Stainless Steel Hardware

RO "y 1/2" :
model TS 15?1 P. Amp $450 Wi SG:JLE,. Grounding Stud Every 6 Inches

1961 MHz Receiver Top or Back Installation
model TS-1691-Recvr $450

Decoder Board & Software 2 ft. 311.95 Custom
model TS-VGA-SAT4 $399 3ft.  $16.95 Lengths

4ft.  $21.95 Available
Add $3 UPS shipping.

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-coax ass'y $65 Ground all of your equipment cf:tassis’ tn:.? @ | Mail check/money order to:
Track II Satellite Orbital Program. Tracks ALL single earth ground in one easy installation. | s,

satellites, world map, print out $99 Money back guarantee, if not satisfied! 35 Hilltop Ave., Dept. 7
1691 MHz Loop Yagi Antenna J. Martin Systems Stamford, CT 06907

model 1691-LY(N) $99

1691 MHz Loop-Yaagi Extensi : 4
dopke s iilens 58 Sell your product in 73 Amateur Radio Today

At , Call Dan Harper today. . . 1-800-274-7373
Demonstration Disc (IBM-PC VGA compatible)

of signals recorded from WX-SAT system. §3
Shipping: FOB Concord, Mass. 48 HOUR ELENCO & HITACHI & B+ K PRODUCTS ljnILTFT%T:EI_EFFI;:EE

1-800-292-7711

Prices subject to change without notice. SHIERING AT DISCOUNT PRICES 1-800-445-3201 (Can.)
E r'M\ COPES B+K OSCILLOSCOPES Hitachi Compact Series Scopes

r Ak 4 2120 -20MHz Doal Trecee - E395 V-212 - 20MHzx Dual Trace 400

i e R 2125 - 20MHz Delayed Sweep 5539 505 - 5OMHz. Cursors §O75

SPECTRUM INTERNATIOMNAL, INC. gy 15418 - 40MHz Dual Trace §749  \.503 . S0MHz. Delayed Sweep £5d0

Post Office Box 1“341 DEI]L S M ] 2160 - 60MHz D!..IE‘ Trace, Delayed Sweep, V-522 . 50MHz, DCOffset  $849

. i T Dual TimeBase __~ $948  y.492 - 40MHz, DC Offzet §740
Eﬂﬂﬂﬂl’ﬂ, Mass. 017421 u-sn g 2190 - 100MHz Three Trace Dual Time Base, V222 . 20MHz, DCOffset 825

: -214 s hRE ! Delayed Sweep_______ $1.395  v.g60 - 0MHz, Dual Trace $1.085

Phone [EHE} 263 S ; i - 2522 - 20MHz [ 10MS/s Storage 5895 V.gG5A - 60MHz.DT, wicursor____ §1,325

Fax: (508) 263-7008 ' 1442 - 20MHz Portable $1.228  V.1080 - 100MHz, Dual Trace __ $1,375

i $3d‘9‘ 1443 - 40MHz Battery / AC operated with V-1065A - 100MHz, DT, wicursor $1,649
S-1325 25MHz Cursor & Readouts . 51,439 V-1085 - 100MHz, QT, wicursor $1 9685

Dual Trace Oscilloscope V-1100A - 100MHz, Quad Trace §2,185

1.0GHz PORTABLE V-1150 - 1 50MHz, Quad Trace §2,505

S-1340 40MHz 9495 SPECTRUM ANALYZER

Hitachi RSO Series
Dual Trace Oscilloscope Modei2oih | A50ig RSO's feature: roll mode, averaging, save

CIRCLE 183 ON READER SERVICE CARD

W AC/DC operation (battery included) memory, smoothing, interpolation, pretrigger-

= S-1360 60MHz W 70 dB dynamic range ing, cursor measurements
ATTENTION ACC OWNERS! 8 BEILhon e L on VC-6023 - 20MHz, 20MS(s §1.650

Dual Trace, Delayed Sweep B 500 and 75 input impadance

AND ALL OTHER REPEATER « Automatic beam find (switch selectabie) VC-8024 - 50MHz, 20MS/s ___ $1.950
e ) §775 . Al ﬂ*‘:mp?;zp! ocs: M Fixed bandwidth sefting for viewing TV signals ~ VC-6025A - 50MHz, 20MS/s_______$2,350
CONTROLLER OWNERS! o iV amnattiity B Field calibratible with internally generated VC-6045A - 100MHz, 40MS/s _ cal

« Dual fime bose 100MHz, 80dE signals VC-6145 - 100MHz, 100MS/s Call

ekl | Ranlsaeonnlll L - eesindegy FLUKE MULTIMETERS

i-13508 ;:_E;:.:-..._:-'-_-_-:5;.' LC-1801 ';. gmr::;; Scopemeters (All Models Available Call}
$58.95| |&£ $125 / Model 93 $122500 70 Serles

1pr-2ﬂ.uum1d - _.I._-'j Colls 1uH-200H | B e Reads Valts, Ohms Modal 97 51,795.00 Madal 7T $145.00
5% basic aecy : Caps .1pl-200ul | Pt p| Current, Capacitors, 10 Series Moded 79l $165.00
Zoro conleal wi Cased & Fios 01-20M || [k Transistors and Model 10 $62.95 80 Serles
Big 1" Display | Big 1° Display Giodas | wiih ckss Model 12 $70.95 Model 87 £2689.00
Quad Power Supply XP-580 Triple Power Supply XP-420 AM/FM ‘!'run_sislur ol Tre RMS 4 1/2
$69_95 Assembled $75 Radio Kit m Diglt Multimeter
220V @ 2 . : Kit $50 |  with Training Course | | M-700T
Y e | § ] o150 @ 1h Model aMFM 08| IR S 8 $135
o Y@ | 41 301 |
i 5V @ SA ford 1o X0V @ T §27.95 05% DG Accuracy
DVM S/l + and 5V @ 34 x 1% Resistancn
; All the desired Seatures for doing axperimaents Transi Diode BRI  with Frog. Counter
[}i gital vDiEE Mail S}rs tem POy repinlac M Siodl CREUN AIOINNG Featuras shor circuil profection, all supplies Hal:es r:;:;m::;u; IJT'Jj'B‘fj ] o  Data Hoid
¥
o ; . £ Sweep/Function Generator Function Generator XK-500 Digital / Analog Trainer
1024 user voice mai system, wor with Freq. Counter | _ Blox} A complete mini-lab for building, testing, prototyping analog and digital circuits
like a voice BBS! $259 S 49600 Eﬁan:l:n's DETMI?Q Trainer Is spsh—.iui:,;1 dasigned Ilvur ﬂﬂ uﬂ:linclts. wilh !aﬁr built-in power
s T iy i e supplies. inchudes a funclion genaratar with continausly varkahla, sina, tHanguiar, souare wave
All features prompted by a pleasant MR Elenco | (B §28.05 | foma. At sowsr upoliosar ragieted i srotecid agametshrts.
female voice! I Model GF-8026 'F ' y J Power Supplies
' ¥ - | i = rovides sing, triangle, s o r
* Storage limited only by available hard o i SU | Wi vll BT
disk space! Internal Linear & Logic Sweep | $26.95  AM or FM capability - i;;:ﬁ?ﬂ%g ;:ﬁ'
* H 7 = ¥ = — {+1.35 1o -1EVOLC & 1 Amp)
Communicates with RC 85/96/850 Learn fo Build and Program Elenco Wide Band | L1v0C G 1A
sl Hg hLlS}-’fdﬂtﬂ lines! . Computers with this Kit _ Signal Generators W JSVDC @ 1 Amp
* 100 event advanced scheduler with real includes: All Parts, Assambly and ‘“”“m""" s
: el 2
, voice clock/calendar! MM-8000 | § e B BT
BﬂCkgmHﬂd uplﬂﬂdfdﬂwnlﬂad D‘f ﬂll $1 29 nn . :m;:;immzlr:;r:r::::n
files via optional modem! - o 1S rom 1o 100602
* Many other features, too many to list here! = . W Amaltude adusi
- 3 e, T i W Modulanon i
The DVMS/1+ is now available for $349! Digital - Section
5 1 a E;ul'lfa iﬁhﬁc s
Demo cassette and manuals available! R = o o bounce gk s
BF F 100K -4500Hz AW Modula- B Clock frsgueancy 1 16 100KHE
bt G et LT L] B e
. ’ AT RO ard e @ B08E " which usen | SG-9500 wi/ Digital Display & ' P o 21
XFER;}%EEEI ‘-E{t: Iiﬁﬂ{zln e similar machine :“umnmm s 4 = 150 MHz bulit-ln Counter 5249 o iq?ﬁirr; |'[u|a£r1l_5w£; ! Assembled £129.95 Kit
gz WE WILL NOT BE UNDERSOLD _ - 15 DAY MONEY BACK GUARANTEE
Lockport, New York 14094 v 5 C&S SALES INC. :

i s “r_j.:.' r':HFF‘”L_J 48 STATES 5% 12. £ F - I__': |"|'F:|E FI ﬁil-i- 5 8 FU'\L FAC.TDP.-I' ||,|I'||I.|E'|.EE.IE". r"nl'T"T.
Call today! (716) 434-3008 L RES 7.5% TAX (53 min $10 max| iﬂ?ﬂ&ii&ﬁﬂ% ?."-l"léLfEi'll-L[l‘.-::EI - o WRITE FOR FREE CATALOG
PROBES INCL ALL SCOPES & METERS \ fi o Vil A
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Phom D These ampmf' ers were purchased ar a swap mee! Snmenmes yﬂu can ﬂnd freasure ths way, buf nﬂt afways

minal. You have to figure these SMAs
are costly connectors and for a manu-
facturer to use them indicates they ex-
pect high performance in the mi-
crowave range because they would not
waste the money on low frequency
stuff. More importantly, we know this is
not a filter or some other “passive de-
vice" because they provide DC power
feed through capacitors, one of which
is marked “+15." My rational is: If it's
not too expensive, give it a shot.

One thing to watch out for when
evaluating surplus components is look-
alike solid-state switching relays. They
have several SMA connectors and
multiple power pins. Don't confuse
these with amplifiers! It's easy to make

this mistake because many are not
clearly labeled. For example, a solid-
state switch (SPDT) would have three
SMA connectors, one or two ground
posts, and two DC power pins. (One
power pin is required for each direction
you bias the diode switch. One is posi-
tive and the other is negative or
ground. This is to allow the common
continuity to the diode that is’ normally
positively biased on with a few mA of
current.) But let's get back to RF amps.

There is some risk in buying sur-
plus, of course. You have to have faith
that the seller isn't testing them all and
just selling those in better need of an
autopsy. In this case, with the two SMA
connectors, DC power connectors, and

moderate price, | bought it. To test it |
put it in my drill press bench vise,
which serves as a heat sink, and ap-
plied +15 volts of power. It drew 1 amp
of current. Driving with my sweep oscil-
lator | was able to get just about 1/2
watt output with a few mW drive (+3
dBm). It was alive!

This amplifier was similar in many
respects to the ones | mentioned
earlier, except for size. This one was
quite a bit larger, roughly 1" x 1" x 6".
The point | want to make again is
what to look for. The SMA connectors
and power pins are the minimum re-
quirements. Then you are on your own
to evaluate what other information may
or may not be marked on the prospec-

tive module you happen to be apprais-
ing.

In the case of this device, | figured
out the power connector and found that
when | applied DC power it drew about
1 amp. | then slowly increased the fre-
quency on my sweep oscillator, keep-
ing the drive level to -10 dB during ini-
tial testing. | found the output centered
around the 8 to 11 GHz range. The
amplifier had 22 dB gain with output
power of about 1/2 watt throughout that
frequency range.

Another unit that | picked up from
surplus is the CIT power amp shown in
Photo C. In this case, the label tells
most of the story. With some units you
just have to apply power and signal,
but be aware that not all units will test
the same. You just have to take the
plunge and hope you didn't pay too
much for these units. If the seller is
asking for big bucks, inquire about the
guarantee. If the dealer is reputable,
you will be given a guarantee, or at
least be allowed to test it before buy-
ing.

Testing before purchasing is a good
option. It assures the purchaser that
the unit operates, and also provides a
good cover of protection for the seller.
If a shop test is used the seller knows
what is there and can prove it. With all
surplus material, however, the guaran-
tee is pretty much over at the end of
the driveway. The seller is protected
from someone abusing the unit or oth-
erwise destroying it with reverse volt-
age in testing or some other unfore-

AMATEUR TELEVISION

TVC-4G
only $89

SEE THE SPACE SHUTI'LE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. If it is
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch 2, 3or4and a70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-t 8Bam-5:30pm pst.

P.C. ELECTRONICS

Visa, MC, COD
Tom (WEORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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MINI-CAMERA
Size: Ix1x2in.

SYSTEMS

Weight: 2.5 oz.

Power: 7-14V/80mA. Sens: 2 lux @ f1. S
Lens: 3mm,4mm. Output: NTSC @ 1V,
The camera has been used in: ATV, Security
and Surveillance, R/C airplanes and Robots!

$269 +s/h

TRANSMITTER, 434MHz.
ATVM-70, a 80mW, Mini-size 1x1.3in., 2.5 oz.

Power: 7-9.6V/80mA.

$129 +s/h

DOWN-CONVERTER
For 434 MHz. Low noise
MOSFET front-end for
greater sensitivity. Output

on TV channels 3-4.
$89 +s/h

Satisfaction

Gu.&;raﬂfeidf

Order Now,

from stock!
(800) 473-0538

or (714) 957-9268
for technical
information.

MICRO VIDEO PRODUCTS

1334 S. Shawnee Drive,

Dept H

Santa Ana, CA 92704-2433
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seen event. This seems to be a rea-
sonable policy if the parties to this
transaction are not located too far from
each other.

Let's go back to the amp in Photo C.
In this case the amp had all parame-
ters posted on the unit for frequency
and polarity of DC power, but gave no
clue of output power or gain. On the
testbench | found that with -16 dB drive
(input power) | could obtain 1/2 watt at
the output. By raising the drive to near
0 dBm | obtained +30 dBm or 1 watt of
output power before gain compression
started. That's the maximum that the
amp can tolerate, as it will give no fur-
ther increase in output. This amp is
tiny—l placed a quarter next to it for
size comparison. The unit measures 3-
1/2" x 2" x 3/4".

Power dissipated is 18 watls, so an
effective heat sink must be used to
keep the amplifier cool. If it is not used
you will destroy the unit in short order.
The preferred method is mounting it on
a block of aluminum with heat sink
grease. Note that in Photo C there are
six mounting holes for attachment to a
heat sink,

Photo D shows several amplifiers |
purchased at a swap meei. The long-
looking devices on the bottom left and
bottom right are excellent doorstops.
They were high gain 5 to 8 GHz units
made by Raytheon for military applica-
tion, but they showed very low gain
and absorbed large amounts of power
from the power supply (16 watts DC). |
did not follow my general rule and got

bitten on this one. | will have to have
peanut butter sandwiches for a week
or so to fully recover from this experi-
ence.

The other amplifiers in Photo D in-
clude a MIC amp (lop left) for DC to
500 MHz, a 70 MHz IF amplifier with
32 dB gain (center top), and a home-
brew 2 GHz amplifier of stripline con-
struction. The bottom center unit is a
2.3 GHz amp, with 30 dB of gain, by
Amplicia. The point in showing these is
to highlight some of the various styles
of amplifiers in use today. | wish you
good luck locating some for yourself.
Keep your eyes open at swap meets
and other events. | have one friend
who goes to swap meets with his wife
and they snatch up everything they can
find that sells for a buck or two that is
small and has two SMA connectors
and a power pin. True, he has an im-
pressive collection of door stops. But
so far they have only spent $10 on
junk, and about $30 or so on real fine
units.

Of course, the market is not limited
to just amplifiers like these—they may
be the exception. Other types are
available; you just have to keep your
eyes open. | have been able to pick up
amps that work in the range of 30 MHz
lo several GHz. They are all usable—lI
use the low frequency amps for IF
work and the higher frequency amps
for RF work. If you are as lucky as |
have been you will soon have more
amplifiers than you can use. Your
worst problem will be trying to store all

this stuff. That's why | stress small on
my list of requirements.

| violated this rule at the last swap
meet when | found a unit that weighed
over six pounds, heat sink included. It
had a BNC and an N connector with
power pins. The price was right, so |
picked it up. It was covered with grimy
dirt from the blower attached and lots
of use. The label on top of the unit was
obliterated and defied identification.
The object on the heat sink was only 6°
square and 1-1/2" high—very small for
the heat sink it was attached to. | re-
moved the basic unit from the heat sink
and removed the 35 4/40 screws hold-
ing the top cover down. What | saw up-
on lifting the cover defied reason: It
was a very complex microwave trans-
mitter complete with oscillator.

After intense investigation | deter-
mined that this unit was a video trans-
mitter converting video to RF directly.
Internally it had two diplexers for two
channels of audio to ride along with the
video. Since it was about eight years
old it used transistor frequency multipli-
cation to about 1.7 GHz, where it fed a
dual-channel, high-power varactor mui-
tiplier. The interesting part of this story
is that when | applied 24 volts DC pow-
er, it drew 4 amps and put out +43
dBm at 4.9 GHz into a dummy load.
Power of +43 dBm is 20 watts of pow-
er! Looks like the unit is good from 4 to
5 GHz so plans are in the making to
see if it can be adjusted to the 5760
ham band as a video transmitter. What
else can you say but, “WHAT A GOLD

MINE!" It doesn't happen all the time,

but sometimes it does happen. Now if |

can only figure out the lottery numbers
. . Just dreaming.

Mailbox

Jack N700, of Serria Vista, Ari-
zona, wants to use 10 GHz full-duplex
on a data link for experimentation. He
has several intruder units manufac-
tured by Raycom to test. His transmit
units run on 78 volts DC. Can these
units be modified? Well, Jack, it
sounds like you have an Impatt diode
oscillator, indicated by the 78 volts.
That's what these diodes take for oper-
ation, 75 to 100 volts DC. Each diode
has a specific critical voltage to set os-
cillation current—limited to a particular
mA value for that diode.

Some units have to be adjusted
lower in frequency by metallic screws
penetrating further into the cavity. |
have seen some Impatt sources that
require dielectric tuning screws which
have to be inserted into the cavity to do
the same thing. In that case we used a
Nylon 10/32 screw to do the required
tuning. A little experimentation is need-
ed to solve your particular unit's fre-
quency adjustment. | just have not
seen these Raycom units.

Well, that's it for this month. Next
month | plan to get into another type of
amplifier, the Log Amp. As always | will
be glad to answer any questions relat-
ing to this or other aspects of VHF-to-
microwave operation. Please send an
SASE for a prompt response.

PCB / Schematic CAD

- from $195

EASY-PC - For single sided and

multilayer boards to 17"'x17".

Phenomenally fast and easy to use.

Over 14,000 copies sold.

EASY-PC Professional for boards up to
32" x 32" at .001" resolution, 16 layers.
Schematic capture and netlist extraction -
integrates seamlessly with PULSAR and
ANALYSER Iil.

Demo disc available.

Loglc Simulation - from $195

A o S| G oH hlllﬂlﬂlﬂ o

==71.71| PULSAR and PULSAR Professional -
Full featured digital logic simulators.

Allow you to test your designs quickly and
_||inexpensively without the need for
: sohisticated test equipment.

e “|| PULSAR can detect the equivalent of a
picosecond glitch occurring once a week!
Demo disc available.

Il-.ur-.-.-.-n il i
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Analogue Simulation - from $195

-] ANALYSER lll and ANALYSER Il Pro.
“ | Powerful linear circuit simulators have full
graphical output, handle R's,L's,C's, Bipolar
Transistors, FET's, Op-Amp's, Tapped
L Transformers and Transmission Lines efc.
- % sl ' Plots Input and Output Impedances, Gain,
Phase and Group Delay. Covers 0.001 Hzto
-~ | >10GHz. Demo disc available.

For info’, write, fax, call or use Inquiry #

Number One Systems Ltd. X

REF: 73, HARDING WAY, ST.IVES,
HUNTINGDON, CAMBS., ENGLAND, PE17 4WR.
Telephone: 011-44-480-461778 Fax: 011-44-480-494042

AMEX, VISA and MasterCard welcome.

BRITISH
-DESICN
AWARD
1989
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ATV TRANSMITTERS 70CM

PD-ATV-50
70 CM ATV Trnsmitter 50 watt output
Transmitter housed ina 7 8™ X 7 3/8°
¢ diecast box, Size 6 1/2° X 7" X 1 5% heat
sink {15 fins}, Meter Included for
- maonitoring power output. Sampler (3
= =lages) culput has a BNC jack for scope
and vid. monitoring. Switch selection of 2
frequencies 439,25 and 434.00. You can
e crder frequencies other than those
- listed Heavy duty "OFF-ON" 15A swilch.
= A red led “TRANSMIT" light thermistor
= profected Video and audio level conirol
on fronl panel. An "N" conneactor for
¢ amenna and a BNC for receiving or down
! convearter.Sub-carrier sound. Power
. module “BRICK" (M&7728) 50 watls

P e $579.00

VIDEO LINE SAMPLERS
BT $293.00 $68 - $72 - $81
ATV TRANSCEIVER 70CM ATV FILTERS T POLE TOCM ANTEMMNAS TOCRY
PD-ATV4 $399.ﬂ{} WRITE OR CALL
POWER AMPLIFIER
ATV - 8S8B - FM - CW - PACKET - REPEATER/2 METERS - 1.2Ghz
PD-144M 144-148 Mhz Preamp Incl FM 45 WATTS =36W TR 8129
PD-144-3 144-148 Mhz Preamp Incl Linear 4-5 WATTS =35W TR 139
PD-144M-2FM 144-148 Mhzx F're-alrm YES FRi 4.5 WATTS =60W TR 175
PD-220M 222 Mhz NO Fr 45 WATTS =35W TMH 119
FD-440M 420-450 Mhz NO Linear 12 OR 4-5W =18W Tm 119
PD-440M A420-450 Mhz i YES o 12 0OR4-5W=18W TmH 143
PD-440M-1 by g [ =] " 12 OR 4-5W=35W TR 155
PO-240N-1 = L YES “ 120R45W=35WW TmM 179
PD-440N-2 " " NO - 1/2 OR 4-5W =60W TMR 285
PD-440M-2R o MND - 4-4W = cOW 184
PD-440M-3 e NO e 3-4AW =60W TMH 23s
PD-440MM by 35 MO i 12W = 6W TS
PD-440MM — - [ [w] s i2W=8W TR 118
PD-S00N 2802-228 Mh=z # NO FM 1/2W = 10W 65
PD-900M a02-828 Mhz L MO Fi i2wW=10W TH 90
PD-33LHP 002-028Mhz = * NO Linesr IW = 18W 265
PD-23LHP o02-928 Mhz i MO s 1W=16W TMR 299
PD-33LP S i NO =~ 1W =6.5%W 1189
PD-33HP = [y [o) y W = 16W 125
PD-32VLP1 b i NO Hybrid Smw = 8V 123
PD-3avLP 4 # NO Linear 12W = 1.5W 59
PD-33 Doubler Tlem =33 em 12W = 12W B5
PD-33 Doubler Them = 33 em 2 12%W = 1.0W B5
PD-1200M 1.2Ghz Preamp NO o 1W = 18W 149
PD-1200M-2 1.2Ghz i MNO = 1W=16W TR 205
PD-1200M-3 1.2Ghz Ly YES s iW=16W TR 289
PD=-1200M=-1 1.2Ghz = ND b aw = asW 285
Preamplifiers: 2 mtrs. - 2.3 Ghz, $25.00 - $139.00

VHF-LHF
MICROWAVE PRODUCTS
Preamplifiers / Power Amplifiers
T4 Mz = 2.1 Gz,

210 Utica St.,

ASSOCIATES

Tonawanda, NY 14150 |
(716) 692 5451 l
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ASK KABO

Number 21 on your Feedback card

OM

Michael J. Geier KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

The End of Oscilloscopes

For the past couple of months,
we've been examining the nitty-gritty
of using that wondrous window into
the wacky world of electrons, the os-
cilloscope. Let's finish it up.

Just a Short Delay

OK, you've got your waveform
frozen on the screen. Great! You're
all ready to go. Hmmm, the part you
want to see is awfully small and
squashed. Wouldn't it be nice if you
could stretch it all out? Well, sure,
you can speed up the sweep, but it’s
kind of annoying to have to switch it
back to where you were after you're
done. For quick time base increas-
es, most scopes have a "time base
magnification” button. This multiplies
the speed of the time base by 10 (or
sometimes by 5, depending on the
scope) and lets you return to your
original setting just by pressing the
button again.

Uh oh, wait a minute, now the
part you want to see is off the right
side of the screen, lost in space
somewhere. How do you get it
back? Slow the sweep back down.
But now everything's so scrunched
together that all the detail is lost
again, it's just a tiny blur and you're
right back where you started. It
would seem like there's no way out
of this dilemma, but there is. It's
called delayed sweep.

What you really need here is to
trigger on your selected trigger point
but not start sweeping until later on
in the waveform, right? Delayed
sweep lets you do that. First, you set
up your waveform so that what you
want to see is on the screen, but
too small. That way, you know you
have a stable trigger point. Then,
you use the delayed sweep controls,
which are just like the main time
base controls, to start the sweep
later in the signal. The effect is like
looking through a magnifying glass.
As you tum the sweep delay control,
the signal zooms past as if you had
a really long screen. Any time you
work on a signal whose period
of repetition is very long compared
to the high frequency components
(again, a TV signal is a great ex-
ample), delayed sweep is an ab-
solute necessity. There are lots of
low-cost scopes that don't include
this handy feature, but | strongly
recommend you get a scope that
has it, even if you don't see a need

The Tech Answer Man

for it now. You will, | promise.

Cursors

Some newer scopes provide on-
screen cursors which let you select
various points in your waveform for
measurement. You can, for instance,
easily measure the time between
any two points or select a point and
read its voltage. Usually, the result is
drawn numerically right on the
screen. Although these cursors don't
give you anything you can't get your-
self with a little more work in inter-
preting the screen, they speed
things up and take some of the bur-
den off of you. They're nice but
unessential. And they usually add a
few hundred dollars to the price of a
new scape.

Light the corners of my work-
bench. Well, not my workbench, but
some people’s, especially if they
have a fair amount of money. I'm re-
ferring to digital storage, which, for
some applications, provides the ulti-
mate in oscilloscope utility.

Digital storage scopes have been
around for many years, but they still
are too expensive for most of us,
I've never seen one at a hamfest, ei-
ther. (But | keep looking!) Digital
scopes work in the same way as any
other digital recording devices. They
use an analog-to-digital (A/D) con-
verter to digitize the incoming signal.
Then they store the bits in memory.
After that, the information is read out
and displayed as a trace on the
screen. Why bother? The beauty of
the system is that you can do things
fo those bits while they are in memo-
ry. You can measure the values they
represent, perform mathematical op-
erations on them to remove noise, or
do just about anything you can
imagine. Also, you can keep those
bits as long as you like and even
store them on a disk without any sig-
nal degradation. And, your input sig-
nal can be a one-shot event and you
can slill see it long after it's gone!
Sounds like electron utopia, huh?
Well, not quite . . .

A Mess By Any Other Name

In order to accurately represent a
signal in digital form, you have to
sample it at a rate that is at least
twice as fast as the fastest compo-
nent of the signal itself. This basic
tenet of sampling theory, called the
Nyquist Rule, is the reason why
compact discs sample at 44.1 kHz
(because the highest audio frequen-
cy of interest is 20 kHz). It is also the
reason why digital sampling devices
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always have low-pass filters at their
inputs to reject any incoming signal
components which are faster than
halt the speed of their A/D convenr-
ers. It's absolutely necessary to do
that because, if any of the unwanted
signal frequencies get through, they
will cause incorrect A/D conversion
and result in an odd form of signal
distortion known as “aliasing.” Alias-
ing is the electronic equivalent of the
strobe effecl. You've seen that any
time you've watched TV or a movie
and seen car or wagon wheels ap-
pear to go backwards. The wheels
were going much faster than the
frame rate of the sampling device
(TV or movie camera), so portions of
their rotations were missed between
frames. The result is that the wheels'
positions were depicted at various
points along their paths, implying a
speed or direction of rotation which
never really occurred. That's alias-
ing, and it can make an electronic
signal appear totally different than it
really was.

Equivalent Is Not Equal

On a digital scope, the limiting
factor in the instrument’s ability to
“grab” fast signals is the speed of its
A/D converter. Just a few years ago,
an A/D converter which could digi-
tize megahertz-rate signals was pro-
hibitively expensive. We're talking
hundreds of dollars here, just for the
converter. So, in order to make com-
mercially viable digital scopes, de-
signers turned to a compromise
method called “equivalent-time sam-
pling." In this technique, the convert-
er is made to sample a small piece
of the signal which has been frozen
in a preceding circuit called a “sam-
ple and hold." Each time the signal
repeats, the converter samples the
next small chunk, building up a digi-
tal representation of the total signal
over many periods, This method of
using a sluggish converter to digitize
a fast signal does work, but it has a
big disadvantage: The signal must
repeat, and be exactly the same,
over a fairly long period of time or
the resulting digital representation
will be wrong. So, equivalent-time
sampling works fine for simple
things like sine waves, but it is use-
less for complex waveforms which
change a lot, like TV signals or digi-
tal pulse trains. Still, it is handy.

These days, 20 MHz converters
are fairly cheap, and even faster
ones are coming down in price all
the time. So, a true-sampled 10 MHz
scope is not prohibitive, and that
same scope can offer equivalent-
time sampling to perhaps 50 MHz or
more.

Because of the aliasing issue,
digital scopes take more under-
standing to use than do analog
units. The only way to be sure you're
really seeing the truth is to have

some idea of what should be there
in the first place!

Some scopes offer both digital
and analog modes in the same box.
They ain't cheap, but they offer the
best of both worlds. Ah, if | only
could afford one . . .

The Future

Considering the proliferation of
pocket LCD TV sets, you might won-
der why you can't buy a pocket LCD
oscilloscope. Well, you can! That is,
if you have some serious bucks. |'ve
seen ads from two companies mak-
ing them. One sells for about
$1,100, and the other, with more
speed and features, goes for about
$2,000. As E.T. said, "Ouch.” |
strongly suspect that, if more people
knew how to use scopes, the market
would dnve the price down and we'd
see $100 basic LCD scopes at Ra-
dio Shack, just as once-exotic digital
multimeters can now be had for as
little as $25. | know I'd be first in line
to get one.

Also, there have been several
“computer scope” products which al-
low you to use your personal com-
puter as a scope. These boxes con-
tain the A/D and other required hard-
ware and present digitized informa-
tion to your computer, where appli-
cation software lets you manipulate
and display it. It's a great idea.
About six years ago | had a comput-
er scope made by Heath. It worked
great but | strongly disliked using it,
primarily because it used a serial in-
terface at 9600 baud, resulting in
slow, snapshot-like traces on the
screen. Also, it had a slow A/D and
relied heavily on equivalent-time
sampling. A good, fast, converter
and a parallel or SCSI interface
would have made all the difference.
Still, it was a useful, if frustrating,
box.

Well, | think we've covered just
about every knob and button on an
oscilloscope. | hope I've enticed you
to think about getting a scope, or to
pull that dusty one out of the closet
and fire it up. Now, let's look at a few
letters:

Dear Kaboom,

My KDK FM-2033 transmits but
does not receive. After awhile it
comes back to life and works fine. |
checked for bad solder joints, but no
luck. | don't have the manual, and
KDK is no longer in the US. How

can | fix this thing?
Signed,
At A Loss

Dear At,

I'll bet if you measured the fre-
quency of the rig's transmissions
when it is not working, you'd find
they were nowhere near where they
should be! My bet is that your PLL is
way out of lock and, for some rea-



son, the rig's out-of-lock detector is not catching
it. It could be as simple as an adjustment, but |
can't suggest anything because |, too, have no
access to a manual for that rig. | strongly recom-
mend that you put a notice out on packet and try
to get a manual. Good luck—!| hope you find one.

Dear Kaboom,

About five years ago | bought a Molicell
rechargeable-lithium battery pack for my ICOM
handheld. | still have it and it still works great! |
once left it for six months and it retained about 85
percent of its charge. It seems to have no memo-
ry problem and is trouble-free; it's much better
than NiCds. I'd like to buy another one but the
supplier seems to have disappeared. What hap-
pened to this excellent product?

Signed,
Unrequited Love

Dear Unreguited,

| remember the Molicell. In fact, somewhere |
still have a key chain the company gave me at a
product demonstration. Yes, they were great bat-
teries. Unfortunately, they were quite a bit more
expensive than NiCds. | don't know if that's the
reason they didn't catch on, and | dont know if
Molicell is still in business or not. | do know that
Sony has a rechargeable-lithium battery on its lat-
est high-end mini camcorder, so the technology is
not dead. If any of you out there know the status
of Molicell or their wonderful batteries, please let
me know and I'll pass it along here in the column.

VvV ELECTROMAGNETIC FIELD M’ETEFi‘

Reduce exposure to potentially harmful
electromagnetic fields. AlphalLab's handheld TriField™
Meter measures AC electric fields, AC magnetic fields
and radio/microwave power density. Find ground faults,
AC current wires or measure high-field generators with
the Magnetic setting (.2 — 100 milligauss, 60 Hz); identify
poorly grounded or shielded equipment, high VDT or
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 — 100 kV/m, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on RAF/microwave setting (50 MHz to 3 GHz, .01 to 1
mW/cm?2).

Electric and magnetic settings are omnidirectional, |
measuring full magnitude of fields without the need to =
reorient the meter. Price of $145 includes delivery and
one-year warranty.

Call {Bm} 532-6604 for spaedier serwce or free =
literature on electromagnetic radiation hea_lth risks. "

Move Up In Class with

Books and Code Courses

Upgrade your ticket with Ameco’s help.

Until next time, 73 de KB1UM. m

FCC Test Manuals contain all the latest, official
FCC/VEC test questions with answers
Plus, easy-to-understand discussion of
each correct answer. Excellent preparation

& for all classes of amateur exams.

SAMPLE Novice Class Cat. #27-01 ... $5.95
COPY! Novice Class Theory Course Cat. #23-01 ... 56.95
Technician Class Cat. #28-01 ... $5.95

ANT IQUE RADIO CLASSE]ED Codeless Technician Class Cat. #78-01 ... $9.95
Antique Radio's Largest-Circulation E:““"'l El"{;’ ga:- g;ggl : gg:z

Monthly Magazine o o SUsBETE LA
Extro Class Cat. #17-01 ... $5.95

Articles - Classifieds - Ads for Parts & Services
Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50's Radios & more...
Free 20-word ad each month. Don't miss out!

1-Year: $29.95 ($44.95 by 1st Class)
6-Month Trial - $16.95. Foreign - Write.

A.R.C., P.O. Box 802-E8, Carlisle, MA 01741

O  orcal:(s08)3710512 (@D

With our help, learning code is easy.
L=y

Ameco Code Courses on casselte tapes to help you

prepare for the code test at the next level.
Novice Course (0-2WPM) Cat. #100-T ... §5.95
Senior Course (0-18WPM) 2 tapes

i

Cat. #101-T . S10.95

Advanced Course (= 1awenvy  Cat #103-T ... 55.95

DlG ITAL VO' CE MAI L Extra Class Course (3-22wePnvyCat. #104-T . $5.95

eIy General Q50 Course Cat. #105-QT ... 35.95

CAVRIT & RO PR AITY Extra QSO Course Cat #106-QT ... $5.95

* Record all d messages in

mﬂ-mgmm::ﬂﬂf = Code Course for the PC ior 1BV PC/XT/AT or compatible User fniendly. random characlers
= lT'ﬂE'?ﬂiEEuEllﬂmEnuiﬁlrc}uhhtlllElinl sond texi from external data hles guiz sessions. all at any speed ang 1one Includes Code
O earning book. (Specify 5-1 3-1 ok Cat. #107-PC .... $19.95

*» Detect Emergency Long Tone Zero

* Leave messages in individual voice mailboxes
* Radio burglar alarm

Call toll-free for information package:
1-800-563-5351 or direct: 1-604-820-1162

- one month unconditional warranty
- one vear, parts and labour
- Computer Board and Software - $259

DIGITAL Communications Inc.

8945 Shook Road, R_.R. #4, Mission, B.C., Canada, V2V 5M2
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You can find AMECO books and tapes

at vour local amateur radio dealer.

AMECO CORPORATION

224 East Second Street = Mineola, NY 11501
Tel: {516] 741-5030 = Fax: (516) 741-5031

- - g = Yy T .—
All progucts available direcClly. piease ago 2. /o Y S&H
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Number 22 on your Feedback card

/3 INTERNATIONAL

Amie Johnson N1BAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

Hey, guess whal! Someone has
been reading my column and told me
the other day that he was taking my
advice to get involved with helping
others in ham radio. Bul, this guy has
been very actively involved already.
Gary KD1JR got involved from the
very beginning of his amaleur career,
which hasn't been very long. He pro-
gressed through to Extra within a year
and has been going hard ever since.
And, nol loo long ago, he decided to
get involved in the MARS program lo
be able to provide phone-palch ser-
vice o many of our service people.
Thanks, Gary, and keep up the good
work! There’s lols more news this
month, so let's get to it! 73—Armie,
N1BAC.

Roundup

Brazil This is a little bit late, but
The Antenna-Electronica Popular
magazine sponsored the World Wide
South America CW Contest—
WWSA/1893 June 12-13, 1993. Send
your logs (with SAE/IRC for results) by
July 31 to WWSA Contest Commitiee,
PO Box 282, 20001-970 Rio de

Janeiro, RJ, Brazil. The WWSA CW
Contest was created in 1982 and
takes place every year on the second
complete weekend of June. The
WWSA is supervised by the well-
known CW Groups Pica-Pau Carioca
(PPC) and Morse Clube Gaucho
(MCG).

Republic of Korea Letter from
Charlie R. Hopkins HLSFY: Hello to
alll | am stationed at Osan Air Base
with the United States Air Force. We
have a very active amateur radio club,
the American Amateur Radio Club of
Korea. We have members who altend
our meelings from all over the Korean
peninsula. | am the treasurer of this
organization and the volunteer exam-
iner coordinator liaison for the ARRL
testing group. | have been in Korea
this time since December 1987 and
am currently serving on my seventh
tour. | got my original amateur radio li-
cense in May 1983 and came o Korea
in August 1983. Shortly after my ar-
rival, | requested a HL9 callsign. Prior
to my departure from the U.S.A. in
1987, | wrote to the office responsible
for issuing licenses to U.S.A. person-
nel in Korea and was fortunate
enough to get my old callsign back,
HLIFY. | wish to inform you that some
people coming to Korea can gel an
amateur radio license. There are

Photo A. The Young Operalors’ Intemational Club’s logo.

some requirements to be mel. Before
a person is eligible to get a HLS call-
sign, they must be covered under the
Status of Forces Agreement (SOFA)
between the governments of the Unit-
ed States and the Republic of Korea.
If they meet this criteria and have a
valid U.S. callsign, they can apply for
an operator's permit and get a station
authorization,

Operating in Korea is a little differ-
ent from operating in the U.S. There
are no portable or mobile operations
permitted for HL9 licensees. There are
no (repeat, no) CB operations allowed

in Korea for foreigners. Furthermore,
the installation of radio equipment
(amateur or CB) in a privately-owned
or government vehicle is prohibited.
The frequency allocations are dif-
ferent on some bands. Power is limit-
ed to 500 watts for the Extra, Ad-
vanced, and General Classes; 100
waltts for the Technician Class; and 50
watts for the Novice Class. Just about
all modes of operation are permitted:
SSB, CW, ATTY, packet, SSTV, FM,
and beacons, just 1o name a few. You
must also maintain a log of contacts. A
license, once issued, is valid until the

Apeay NsaeA 9 WOI| PEPNIOUI 10N 0IPeY

HamCall / CD-ROM

500,000 HAMS plus
1,000's of Public Domain
Amateur Radio Programs and Data
Now with International

CD-ROM Dist . . ..
Shipping (per arder)

BuckmAasTeER Publishing
Route 4, Box 1630 Minaral, VA 23117

703:894-5777 - B00:282-5628
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Simplex Repeater System
- 32 or 65 Second operation - 32K bit operation

- 2 mode operation, Announce or Repeater

- Commercial quality 3.2 kHz pass band

- Amateur supponing emergency communications
- Club meelings announcemeants

- Test repeater sighl localions

- Agronautical relays

- Security personnel

- Hiking, fishing, back packing, exploring

- Licensed 1o your call

- Great wired into your mobile

ase) Jayjeen [euondp pg'22s Asuaund SN 'H'S + 00'991%

It' s Amazing what Simplex can do Better!
US Digital Co US Money Order - Prompt Service
380 Rougeau Ave mﬂmue - Prompt Service
Winnipeg, MB. Personal Chegue- Clearing Time
Canada R2C 4A2 phone (204) 661-6859
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Fast & Fun G5RV QuicKits™

by Antnnas Wiest  Bax L0062-5, Proce, UT 84005

Fasi & Easy To Bulld
+ Fail-Safe visual instructions
* No measuring or culling

* Everything included

» Double Sze GSRY
204 M. 16010 Diplole

$59.95

* Full Size GSRV 539,85

* Finlsh anlenns in minutes - m',ﬁ:f&;:f < 820,95
Quallty Componen|s 51 ft. 40-10 dipole
* Presoldered Sliver Fitings » Quarter Size GGRV §25.05

¢ Kinkprool Quiet Flex wire

= Fully insulated, wx sealed,
no-cortoda, low vialae deslgn
Tune All Bands Incl WARC

Weat Flans, Patlerns, Data?
Ovder TechNote ¢ 134-0 $6.95 ppd USA

26 ft 20-10 Dipole
» ReadyMade 102 [t GSRY  $50.00
* ReadyMade 51 It GARY/2 540,00
* 200' Dacron 2508 line $11,95
Order Hot-Line: Add 85 P&

1-801-373-8425
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Townsend Electronics, Inc.

presents I
C.M. Howes Kits
for
H.F. Amateur Equipment |

“RIG SAVER"

H.T. and Mobil Mounts

THE WORLD'S BEST
in ham radio books and publications
28 page catalog $1.00
Outside USA $2.00
1-219-594-3661

Townsend Electronics, Inc.

Box 4155 * Plerceton, IN 46562 |
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4 Change Volume Equipment
* Seloct VFO A/B/Channel oy p=bugpsdr
avaliable: The TUBK; R8232 Codur Raplds, 1A S2404
meﬁ r A1) 393-93% 2

REMOTE CONTROL FOR )
&

Remote........$129.95
Tube..ccvoseees-.$29.95

* 16 character backlit LCD
* Frequency Up/Down

* Direct Frequeacy Entry

* Belect Mode
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Z ECTORITINDER

ZERO~IN
THE SIGNAL!

HAND-HELD
PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
# FINDING. USES
#W% ANY FM XCVR.
COMPASS GIVES
DIRECTION.
| ARMS FOLD FOR
! STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FDRl

3 MORE INFO.
53.50 SHIPPING & TYPE VF-142

CA. ADD TAX) $139155 619~
/\!HADIE ENGINEERS 565-1319

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111
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person's DEROS (date of estimated
return from overseas) is reached, the
individual's stateside license expires,
or the person leaves the country on a
permanent change of station (PCS). If
a person reaches his DEROS date but
is extended, he or she must renew the
license before the expiration date. The
license date is not automatically ex-
tended with the service commitment
extension. Any person coming to Ko-
rea who is covered by the SOFA
agreement and would like more infor-
mation on amateur radio operation
may contact either myself or Mr, An-
drew Lamb at the following addresses
and phone numbers: SMSgt Charlie
R. Hopkins, PSC #3, Box 5314, APO
AP 96266-5314, 011-82-333-661-4750
(2300Z-07002), 315-784-4750 (DSN),
011-82-333-661-4620 (24 hour FAX),
315-784-4620 (DSN FAX) or Mr. An-
drew F. Lamb, ACofS J6, ATTN:
EAIM-O-OMT, APO AP 96205-0010,
011-82-2-7915-4160 (23002-07002),
315-725-4160 (DSN), 011-82-2-7913-
3052 (24 hour FAX), 315-725-3052
(DSN FAX). Mr. Lamb or | can answer
anyone’s question(s) concerning get-
ling a license in Korea. Please feel
free to call or write if you need infor-
mation. The phone numbers are listed
as they would be dialed from a com-
mercial phone, unless indicated as
DSN. If you write, please note that an
APO address is just like a stateside
address and does not require intema-
tional postage. Usually a three-to-four-
page letter will only require one 29-

cent postage stamp.

On a final note, a person may not
apply for a HL9 callsign until they are
physically in the country. So, if you are
coming to Korea, pack up your rig and
plan on getting on the air when you
get here. A license can be processed
in as little as 15-20 minutes. [Wouldn't
that be nice here in the U.S., rather
than 6-8 weeks or more?—Arnie]
Andy and | are looking forward to
hearing from the future HL9s and wel-
come you to "Korea: Land of the
Morning Calm.” 73 from Charlie
HLOFY, AARCK Treasurer, AARCK
ARRL VE Liaison.

Russia Letter from Andrei Truba-
chov UA3PIF, organizer of YOP: The
Young Operators International Radio
Club (YOP). The YOP is an interna-
tional organization of young people,
intended to promote friendship and a
better understanding of one another
by sharing ideas about radio and other
hobbies through radio communication
and a newsletier.

The idea of organizing the club
came to me after about five years of
activity on the ham bands. While trying
to improve my English by talking with
other operators, | found that about
95% of them were over 40 years old,
particularly on CW, where after a num-
ber of contacts | began wondering if
radio was just a place for retired peo-
ple! This age difference is probably
one of the reasons why the young
guys | met became such good friends.

So, why not try to bring young

hams and SWLs together through an
international radio club? This would be
a good opportunity for them to com-
municate, since many have VHF-UHF
licenses or only receivers. Also, the
boys and girls who are not yet li-
censed and are frying to get into ama-
teur radio would be welcome to the
club. A newsletter or small magazine
will be published so that members
may share their ideas about radio, as
well as other interests, including com-
puters, travel, music, etc.

S0, if you are under age 30 and en-
joy ham radio, join us and let's have
fun together! Send your photograph
and a brief description of yourself to:
Mike Pagel WBSQFW, University of
Wisconsin, Stevens Point, Wl 54481
U.S.A. [Andrei “Andy” Trubachov
UA3PIP, 301264 Russia, Tulskaya
Obl. Lipki, UL Gagarina 10, K. 14]

HONG KONG

Phil Weaver VS6CT

Flat 39C Two Park Towers

1 Kings Road

Hong Kong

Eric Lee VSBEL, a keen and enthu-
siastic amateur since 1977, is up and
leaving for Australia. By the time you
read this he will have set up home in
Sydney. We are sorry lo see you leave
us, Eric, but wish you well in your new
home and hope that we shall be hear-
ing from you when you get on the air
soarn.

Christmas is behind us and both
clubs had excellent Annual Dinners. As

a result, talk is already in progress
about next year's dinner. It was noted
that perhaps we might have a joint An-
nual Dinner, but at a recent meeting of
ELARCS it was felt that, as this is the
only major social event of the year, and
because we did not wish to lose our
identity, the vote was all in favor of re-
taining our existing arrangement. We
have already made a booking for the
first weekend in December at the Royal
Hong Kong Yacht Club again. This
does not mean to say we would not
wish to have a joint annual event. It was
suggested for further discussion be-
tween HARTS, JAROC.NH, and
ELARCS that perhaps a Spring Chi-
nese Dinner might be the way to go in
1994, without chasing door prizes but
just to have a pleasant social gathering
of all the various elements of amateur
radio under one roof. If you, our read-
ers, have any ideas or proposals in this
matter, please approach your club com-
mittee members with your ideas.

ISRAEL

Ron Gang 4X1MK

Kibbutz Urim

D. Negev 85530

Israel

Hi to all. The June issue of 73
marked the tenth anniversary of the
publication of my first contribution to
“73 International.” Amazing how fast
those years have breezed by and how
the scores of my contributions have
added up. Going through the back is-
sues shows how much ham radio has

Walking-Stick Yagi?

CB-T0-10 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/KBNH - Owner
P.O. BOX 31500X, PHOENIX, AZ 85046

Performance
SOFTWARE

KaGOLD for Kantronics w/V5 rom

PkGOLD for AEA PK-88,232,2232

Invest in the GOLD standard today!
Easy operation with incredible power!
* Conferencing * Background File Transfers
* Robot CQs ¢ Logging ® Macro Files
o Automatic QTH/QSL Exchange
¢ Advanced Text Handling
* 95 page Manual
e Extensive Help System
* Quick Reference Guide
* Nothing Else Comes Close
* Only $79.95 plus $5 s/h

. B

Systems
Box 6418 _ VISA

InterFlex

loguna MNiguel
CA Q2607

Phone 714 496-6639
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1993 CALL DIRECTORY
(On Microfiche)

Call Directory
Name index
GeographicIndex. .............. _

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: B94-5777 800: 282-5628
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fewr - mcee detgils!

Low-Angle Radiation and a
Gigahertz of Coverage on VHF/UHF!

The FLYTECRAFT™ Model CFN

o The Model CFN is the uiltimate
compact, rugged antenna for 50 to
1.3 Ghz use. (Transmit from 144 to
1.3 Ghz) e Average SWR - 1.5
ACTOSS transmil range. « Amateur
radio licensees operate all bands -
2M, 220, 450, 900, and 1.2 Ghz
e Novices! Ideal for ation in
220 or 1.2 Ghz band for which you

| have privileges. « Low vertical
angle radiation e Large capture area
e Rated 200W e Use indoors or out:

- CFN is lightweight, but tough —
Listen withstands hurricane-force winds.
for them e Instant assembly — ideal for
permanent, portable, or Field Day!
Uﬂ.thE e Attractive, strong design. Unique,
air! futuristic appearance, 23.25" high.

Built with pride & sold worldwide ~ FLYTECRAFT™ usa

FLYTECRAFT™ Model CFN ~ $79.95

Send Check or $ Order to: FLYTECRAFT ™ P.O. Box 3141
Simi Valley CA 93093 ~ Add $5.50 s/h continental U.S.

VISA/MC PHONE ORDERS | Satisfaction Guar.

Hold it in your hand—it's a walking stick

made of aluminum with rubber ends. But in-
side are all the elements of 2 4 element Yagh 1hal c—)—
goes logether in 2 minutes. Ready for the T-
Hunt. Keady to get your signal out of a hole

into the repeater, No itk bits 1o drop and gel
lost. Everything [ils clean and tight and tough,
2melers 379,

=
Order HotLine

70 cm $49. Weighs mnl% 1 Ih.
Add $6 Shipping & Handling. Info 31,
AntennasWest

800-456-1273 M-F 9A-5P (PT) 805-583-8173
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| Box 50062-S Provo UT 84605 801 373 8425

CIRCLE 324 ON READER SERVICE CARD

WEFAX FOR $29.95

DON'T PAY BIG BUCKS TO GET THE FAX,

RECEIVE WEFAX/RTTY/CW/PACKET/PRESS

AND MORE WITH THIS AMAZING DEVICE
CALLED FAXCAP.

NO POWER SUPPLY NEEDED, DRAWS POWER FROM
YOUR COMPUTERS SERIAL PORT. ALL THAT'S REQUIRED
IS AUDICO FROM YOUR GENERAL COVERAGE RECEIVER,
COMES COMPLETE WITH DISC CHOCK FULL OF SOME OF
THE BEST SHARWARE PROGRAMS FOR ALL MODES.
BEING SOLD ALL OVER THE WORLD JUST BY WORD
OF MOUTH, THIS IS5 THE FIRST ADVERTISING OF
THIS PRODUCT. THE FAXCAP WAS FEATURED IN THE
SPEC-COM JOURMNAL MAGATINE, AND MENTIONED
iM SEVERAL MAGATINES AS THE BEST VALUE FOR
A COMPLETE WEFAX SYSTEM.

INCLUDE $4.00 S&H
FOREIGN ORDERS $5.00 S&H

HOME OF THE FAXCAP
122 PHILLIPS RD.

HAZEL GREEN, AL 35750
{205) 828-7127

CIRCLE 358 ON READER SERVICE CARD
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developed in my country in 80 many
different areas. | don't know for sure,
but | would hazard a guess that I'm
your most veteran Hambassador still
appearing regularly in the column
without a break.

For the record, | am 43 years old,
married with one child, an electrician
by trade, have been a farmer, and still
participate from time to time in the
agricultural ventures of my kibbutz.
I've held a ham license since 1965,
HF being a long-term addiction that |
have not succeeded in shaking. I've
dabbled in many facets of the hobby
over the years, including 160 meters
DXing and general HF Dxing and rag-
chewing, and built all my own anten-
nas. My latest interests in the hobby
are satellites (mainly OSCAR 13) and
VHF packet. | am also an artist, with
paintings mainly, but not exclusively,
celebrating the plains of the western
Negev region of Israel. Some of these
paintings may be found in private col-
lections in Israel, Holland, the U.5.,
and Canada.

From time to time a reader will write
me with a specific request for informa-
tion or with a desire to set up a sked.
The demands of a busy, working life
do not allow me to accede to all these
requests as time is a very scarce
commodity, However, over the past
10 years | believe that | have covered
almost every facet of Israeli ama-
teur radio, and looking up the back
issues of 73 will provide most of the
answers.

OKINAWA, JAPAN

David Cowhig 7J6CBQ/WAT1LBFP

AmCon Naha

FBU P5C 556, Box 840

FPO AP 96372-0840

The China Radio Sports Associa-
tion strongly encourages home-brew-
ing by Chinese hams. One enterpris-
ing Chinese ham in Shandong
Province found a pre-1949 ham radio
book and built a working, but unfortu-
nately chirpy, two-tube transmitter with
which he worked Chinese and foreign
stations. Unfortunately, the paris, the
test equipment and the level of these
beginning Chinese home-brewers are
not good enough to build home-brew
equipment which meets the strict Chi-
nese signal stability and bandwidth re-
quirements. A CQ Taiwan ham maga-
zine article concludes that once Chi-
nese hams are able to buy fairly sim-
ple transceivers, their persistent ef-
forts to learn foreign languages and
CW will put them in touch with hams
worldwide. The author predicts that
Chinese ham radio will one day be as
flourishing as Japanese ham radio.

Sending Chinese hams copies of
some of the best home-brew construc-
tion articles which have appeared in
US, Japanese, and other ham maga-
zines is one way foreign hams can
help. The language barrier and the dif-
ficulty of adapting a design 1o locally
available parts are obstacles to the
Chinese home-brewer, however. Per-
haps Chinese magazines could reprint

some of the best articles from foreign
ham magazines if reprint permission
could be arranged.

There is now no national ham mag-
azine in the PRC. One very popular
radio and electronics magazine, Wuxi-
andian [Radio], published by the Chi-
na Electronics Association and the
Renmin Youdian Chubanshe, does de-
vote a few pages to ham radio each
month. The address is Wuxiandian,
Dong Changan Jie 27, Beijing, China.
Perhaps ham magazines outside Chi-
na could arrange with Wuxiandian,
and whatever other Chinese radio,
electronics or ham magazines that will
soon appear, to exchange permissions
for non-exclusive translation and
reprinting of articles without prior noti-
fication, just as 73 and the CQ Pub-
lishing Co. of Japan have done for
several years. In this way, the Chinese
magazine can make whatever parts
substitutions and design changes are
needed so that Chinese readers too
can find the needed parts more easily
and cheaply in their own area. A sub-
scription to this Chinese language
electronics repair technician oriented
magazine can be obtained through the
Joint Publishing Co., 9 Queen Victoria
St., Hong Kong.

The China Radio Sports Associa-
tion (CRSA) wrote the “Provisional
Rules for Regulating Individual Ama-
teur Radio Stations” at the request of
the Chinese government to provide a
framework which permitted the start of
individual amateur radio station opera-

tion using the BA, BD, and BG prefix-
es on December 22, 1992. These
rules provide that all hams shall be a
citizen of the PRC of at least 18 years
of age, that radio equipment meet na-
tional radio emission standards, that
the equipment and station be inspect-
ed by the provincial or special munici-
pality CRSA, and have proper docu-
ments from the CRSA when buying
equipment, home-brewing or modify-
ing equipment. The rules require on-
air politeness, exchange of QSLs for
international contacts, and forbid the
use of amateur radio to promote busi-
ness, political or religious activities.
Amateur prefixes indicate license
class: BA is for a First Class licensee,
BD belongs to a Second Class li-
censee; and BG is for a Third or
Fourth Class licensee. These new
home ham stations are often home-
brew and run low power. Listen for
them!

PEOPLE’S REPUBLIC
OF CHINA

Rick Niu, Chief Op BY 1QH

Room 316, Building 25

Tsinghua University

Beijing 100084

People's Republic of China

Packet: BY 1QH @ BV5AG.#APL.

#CHA.TWN.CHN.AS

VE7CIZ #VANC.BC.CAN.NA

JASTX.JPN.AS

Hunter or Niu? Please note that I've
changed my last name from Hunter to
Niu, my real Chinese surname, in or-

CﬂrnerBeam'?

SE‘ATR < 1.2:1 across the band
Gain of a 15 ft Yagi

No dimension over 7 fi

40 dB Front-to Back Rato
60" Half-power Beamwidth
Mounts directly to mast
Vertical or Horizontal Polarization

2meters $145, 220 MHz $145. 70em $115, Dual 146/440 $165

SURVEILLANCE

& COUNTER SURVEILLANCE Electronic Devices
Transmitter Kits.. $39.95 ppd., Voice Changers,

NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives you
494,114+ Hams, via your computer.

Telephone Recording Systems, Vehicle Tracking,
Bug & Phone Tap Detector & More!

NEW! Telephone PRIVAGY PLUS- defeats bugging devices
and automatic tape recorders on your line.  §199.00

$29.95 per year — unlimited use!

' s : g ol FOR CATALOG SEND $5.0070...
Weighs only 10 1hs, Add $11 Shipping & Handling. Info $1. mnﬂ. Box 337, Buffalo, NY 14226 fT'| 6) 691-3476 ngtg‘;:c“,“LA«ISEE%H;;#.E:;?';I:E:“ i
Ante West Order HoiL - , Py -
\_Box 5m£ﬂpﬁvﬁn 84605 E:;}l E-,-;“ﬁ.;';?; ] 703: 894-5777 800: 282-5628

CIRCLE 380 ON READER SERVICE CARD CIRCLE 7 ON READER SERVICE CARD

GIVE YOUR
oucatows ecoves, |R-2515 T 2600 | PmckeTerm
ecOacecs the same E.ﬂtures as trne
tones from audio "B || G R I G S" You already own the best desktop

personal computer ever made. So why
use an old “terminal program” with
your TNC when you could have...

* 30 Memory Channels
* Automatic Repeater Offset
l * Programmable Transmit Timeout
* Programmable Seek/Scan (5 Khz,etc)

source, (tape,
phone, radio).

Displays S5 Io% Al e ke Dt Bt toda ¢ Multiple Connects?—Multiple Windows!
numbers on LCD * Extended Frequency Range (10 to 12 meters ¢ Complete scripting and macros on 3 levels:
y * Priority Channel - ARexx, Text and File
d]Splﬂ}’, 200 * Split Frequency m ® Chat, Review, Capture, Print, Send, +more
Dioit * Many More Features * Solid multitasking—anytime, all the time!
= TIELOLY All these features by replucm 2L Counalie ARGl Witchays
T-2000  $169 ppd. USA your radio's existing "CBU" chip! || | & Suppor for multiple serial port
(Priority Channel requires op il Randwars ® Works with all popular TNC's
SURVEILLANCE/- | | .3589.95  coponuicmpsockee 5750 B | { o iae- Pivs much, much more
cludes Operator's and Installation M 1
COUNTERSURVEILLANCE | Only $99.95 + Ship lmg, and you
catalog $35. CHIPSIVITCH@ (3&31" 3%2.5242 (9-5 msn
EMCOM 4773 Sonoma H . Suite 132 WC VISA = COD
Santa Rosa, CA 95409-4269 =
“]' HUWARD ST,. BUFFALG, NY I‘Eﬂ"ﬁ Write or call (707) 539-0512 for free information B f 1 ("( P F f T S}q Tr ”‘ S‘
{Tlﬁ} 352'3'?11 Made in U.S.A I y prices available, Dealer inguires welcome e et L S mindis
— CIRCLE 265 ON READER SERVICE CARD We put the POWER in Amiga software!

78 73 Amateur Radio Today » August, 1993



der to avoid getting you confused. |
am Chinese.

TUARC SPECIAL EVENT 93 . . .
Having received the formal approval
from the State Sports Commission of
China, TUARC is going to establish a
special event station—BT2000BJ—
May 23 through 31 and July 1 through
31. This somewhat different callsign is
exclusively dedicated to showing our
wholehearted support to Beijing's bid
for the 2000 Olympic Games. We will
mainly operate on the SSB phone
mode (and also CW and RTTY) on
practically all HF bands, including 12,
17, and 30 meters, especially 10 MHz
CW. This might be the very first time
“BT" is on the WARC bands. TWINS
. . . Failure and Success are twins—
this is exactly what we have leamed
from the recent antenna construction.
With an outstanding book on hand and
with Dieter/DJ7BU’'s professional in-
struction, we got a Zepp antenna built
and working on March 20, but later the
haphazard weather during this time of
year caused some more trouble and
crushed our well-designed, good-look-
ing cubical quad on April 18. Thanks
to Dieter's confidence and our perse-
verance, we quickly recovered and
betiered the two old beams on April
25. Another dipole was getting the at-
tention of passers-by on May 1, a real
“Labor Day.” The original ground plane
will remain and we may put up an in-
verted V before the BT2000BJ Special
Event.

CLASSROOM . . . The antenna is

“averything” for working DX, but not
everything for getting skilled ops to
work DX. In order to get fully prepared
for the high likelihood of pile-ups dur-
ing the BT operation, Rick has started
a 2nd session of the TUARC Amateur
Radio Class and has gotten 15 more
students involved. All of this group of
boys and girls have a good command
of English and a cooperative and pro-
gressive nature.

BTSHPW . . . Assisted by the Xin-
hua News Agency in Hong Kong, the
Young Pioneers of China and the
Hong Kong Girl Guides jointly started
their North-American-indian-type
camp life in Hangzhou on April 5. A
TS-50S and an AT-50 automatic an-
tenna tuner were carried io the camp-
ing site, and the Special Event callsign
BTSHPW remained busy on the air
until the 19th of April.

LARRY AND JIMMY . . . Rick had a
lovely chat April 30 with Jimmy
BV4AS/7 and Larry BV7/N4VA, who
were on their way to Penghu Island
near Taiwan. Larry, as an American
volunteer and the ITU Region 3 Coor-
dinator, had just come back from his
CW teaching in Bangladesh (S21). We
wish Larry the best of good luck in
whatever he'd like to undertake in the
future and will look forward to learning
Morse code from him sometime soon.

SUNSHINE COAST . . . TUARC is
very grateful that the Sunshine Coast
Amateur Radio Club (SCARC) in Aus-
lralia sent out a quick response to our
ham-related magazine request. Rick

i

was happy to be informed by Ron
VK4DRC and Joe VK4GEL that a
package has been sent via surface
mail. "ALMOST™ HAM VISIT . . . While
busy working a European pile-up on
April 3, Rick heard, “Hi Rick. This is
Ken G30CA, and I'm flying o Beijing
May 5. Ken did make the trip but, be-
cause of a temporary change of his
tour schedule, we were unable lo have

B O

Photo B. Ron Gang 4X1MK, who has been 73's Hambassador lo Israel for 10 years.

&

e S

e - = L

an eyeball QS0O. TUARC would like to
thank Ken for the nice info and we'll
see you next time.

Thank you for reading China Ham
News. Any of your comments and/
or suggestions are appreciated. If at
any time TUARC can be of help to
you, don't hesitate to ask. Hemember
that you have quite a few friends in

Beijing. 73]

SATELLITET.V.

Factory Direct to Your Door

Echostar » Startrak » Houston Tracker » Orbitron

£ EEmm

info & Orders

5167636842 ECHO TRA K~ 305.344.6000
\ 4749 NW 96Bth Lane * Coral Springs, FL 33076 J

CIRCLE 157 ON READER SERVICE CARD

CABLE T.V. CONVERTERS

Jerrold™, Qak, Scientific Atlantic, Zenith, &
many others. "'New' MTS stereo add-on:
mute & volume. ldeal for 400 & 450 owners.

1-800-826-7623

B &BINC.
3584 Kennebec, Eagan MN 55122

225-400 MHZ RF AMP

AM-6155/GRT UHF POWER AMPLIFIER, conserva-
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Box 500625, Provo UT 84605

Where's the Fun?

The 10 meter test had started. and I expected the band
to open about the time | arrived at the motel, Rig and
gel cell were in the trunk., Maxi-J was right beside,

rolled up inside the launcher pail. Room with a view.
Maxi takes off from the balcony slopin
His tail slips under the door. And I'm 39 in Japan.

down to a tree,

J-10 )18 317 J-20  J-30 J40 0

- | $39  $42 47 $49  $59  $69 g
Add 56 Post & Handling USA & Canada $14 others

ihiEE AntennasWest Order Hotline:

800-926-7373

CIRCLE 132 ON READER SERVICE CARD

MIDWEST WOOD

PRODUCTS

tive 50 watt output from 10 W input using 8930 or S A Amateur Radio

DX393 tube (no choice) in silver-plated cavity drawer 1

with 1/75-turn dial. Mainirame has metered solid- C&HSIQ” Darabase Displ our license and callsign
state power supply; requires 120/240 VAC 60 Hz and For your PC Compatible. Find Hams by 5 ?; y 24 hour solid k :lncgk.
+20 V reg 60 ma. 7x19.5x18.5, 80 Ibs sh (UPS in 2 Callsign or Name. Browse thru calls. Full oh a lc or r oa -
pkos.) USED-not tested w/schematics ......... $235 export by QTH with custom output. All Letters can be changed. Both size

licenses accepted. A great gift for
that special ham, or for yourself!

Only $69.95 plus S & H

U.S. and Canada Calls. Ideal for mailing
lists, QSLs, etc. Uses 16 MB Hard Disk.
High Density Floppy (1.44 or 1.2) required

VARIABLE OSCILLATOR for R-390A receiver; NOT
Collins mig. 4 Ibs sh
#VFD-390A-0H, GOV'T RECONDITIONED ........ $45

for install. Updates and options available. h
Interfaces to LOGic, LogMaster, HyperLog Catalog Available
and others. Demo disk $3.00. Call Today

County Cross Reference Option adds r?7 616-677-3706
county to address info. Lookup or export | _J Six Year Warranty

all Hams in a county. Only §7.50.
Midwest Wood Products

$39.95 EﬁSﬁf&Tﬁ:.‘ﬂc&?ﬂ 16141 24th Ave

SSsh VISAMC  205-882-9292

IF AMPLIFIER for R-390A with ‘good” 2-4-8-16 MHz
mechanical fiters; LESS RT-510, 6 ibs sh.
#IF-390A, USED-not tested .. e S115

Prices F.0.B. Lima, 0.» VISA, MASTERCARD Accepted.
Allow lor Shipping = Write for latest Catalog
Address Depl. 73 = Phone 418/227-6573 « Fax 419/227-1313

FAIR RADIO SALES
1016 E. EUREKA » Box 1105 = LIMA, OHID « 45802
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Coopersville Ml 49404
CIRCLE 24 ON READER SERVICE CARD
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Number 23 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

AUG 1

CROOKED LAKE, IN The annual Land
of Lakes Angola Hamfest, sponsored by
the Land of Lakes ARC, will be held al
Steuben County 4-H Park from 6 AM-1
PM. Talk-in on 147.180; packet; 145.090;
444 .358-131.8 lone; 224.94 and 53.050
Angola Rptrs. Contact Sharon Brown
WDSDSF, 905 W. Parkway Dr., Pleasant
Lake IN 46779, Tel, (219) 475-5897,

AUG 8

MINERALWELLS, WV The Mid-Ohio
Valley ARC will hold their 5th annual
Hamfest at the 4-H Campgrounds from 7
AM-4 PM. Talk-in on 146.745/.145 and
443.050/.550. Contact Ron Ferrell
WD8RGZ, (614) 423-5482, or Bill Mc-
Clure WF8U, (304) 485-7777.
PEOTONE, IL The 59th annual Ham-
fest/Computer Festival, sponsored by the
Hamfesters RC, Inc, of Chicago, will be
held from 8 AM-3 PM DST at the Will
County Fairgrounds. Talk-in FM STARS
and KARS Rpirs, will be used: STARS
146.64, KARS 146.94, and 146.52 sim-
plex. Club call is WOAA. Contact David F.
Brasel NFAN, Hamrfesters Radio Club,
7528 W. 109th PIL, Worth IL 60482, Tel.
(708) 448-8432,

WHITE PLAINS, NY The Westchester
County Center will be the site for the
American Radio Relay League—Eastern

New York Section Convention. Sponsor:
Westchester Emergency Communica-
tions Assn. Vendor spaces must be re-
served in advance. Contact WECAFEST
‘93, Jeanne Raffaelli N2NQY, 544 Man-
hattan Ave., Thornwood NY 10594. Tel.
(914) 962-96686.

AUG 13-15

VERNON, CT The 19th Annual Eastern
VHF/UHF/SHF Conference will be held at
the Quality Inn (on the Hartford Turn-
pike). To get a registration form, write
(with SASE]) to: Byron Blanchard N1EKYV,
16 Round Hill Rd., Lexington MA 02173.
For room reservations, contact Lori Tozi-
er, (203) 646-5700. Special rate avail-
able.

AUG 14

BURLINGTON, VT The Burlington ARC
will hold their BARC 41st Int'l. Hamfest at
the Old Lantern Campground, Green-
bush Rd., Charlotte VT. For camping info,
call (802) 425-2120. Talk-in on
146.61/.01, 146.94/.34, 146.52 simplex.
ARRL VEC Exams. For general info, call
David Berteau, (802) 893-7660.

RHINELANDER, Wi The Northwoods
ARC, the Rhinelander/Tomahawk Rptr.
Assn., and the ARRES, will co-sponsor a
Swapfest at the Sugarcamp Town Hall
(12 miles north of Rhinelander on Hwy.

too late to get into publication.

Listings are free of charge as space permils. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by October 31. Provide
a clear, concise summary of the essential details about your Special Event. Check
Special Events File Area #11 on our BBS (603-924-9343). for listings [hat were

17), from 8 AM-3 PM. VE Exams at 9
AM; registration at 8:30 AM. Talk-in on
146.94 Rhinelander Rptr.; also, 145.43
Tomahawk Rptr, For table info, write to
Glenn Woods N9GRF, 6569 Hilicrest Dr.,
Rhinelander WI 54501.

AUG 14-15

HUNTSVILLE, AL The 1993 Huntsville
Hamfest/ARRL Nat’l. Convention, will be
hosted by Huntsville Hamfest, Inc. at the
Von Braun Civic Center, beginning at 9
AM both days. Talk-in by K4BFT will be
on 146.34/.94, Contact Hunitsville Ham-
fest, P.O. Box 12534, Huntsville AL
35815. Tel. (205) 534-7175.

AUG 15

CAMBRIDGE, MA The MIT Electronics
Research Soc., the MIT Radio Soc., and
the Harvard Wireless Club will hold a
Flea Market from 9 AM-2 PM at Albany
and Main St. Talk-in on 146.52, and
449.725/444.725 - pl 2A - W1XM/R. Get
details by calling (617) 253-3776.
EASTON, PA The Delaware-Lehigh
ARC, Inc. Computer/Hamfest will be held
at the Career Inst, of Tech. beginning at 8
AM. VE Exams. Talk-in on 146,70 W30K
Rptr. Contact Bill Goodman K3ANS,
(215) 253-2745 or (215) 258-5063. Also
call the DLARC Answering Service, (215)
820-3110.

QUINCY, IL The Western IIl. ARC will
hold their Swapfest from 8 AM-2 PM at
the Eagles Alps Lodge, 3737 N. 5th St. 1
mi N of US 24 and N 5th St. intersection.
VE Exams. ARRL table. Talk-in on
147.63/.03, and 146.34/.94. Contact Rod
Simon NIMCX, ¢/o WIARC, P.O. Box
3132, Quincy IL 62305.

AUG 21

ITHACA, NY The Finger Lakes Hamfest
will be held at the Armory Bldg., Rt. 13
and Hanshaw Rd. The Tompkins County
ARC will host this event from 7 AM-3 PM.
VE Exams - No walk-ins - Register by
Aug. 3rd. Talk-in on 146.37/.97. Contact
Ross N2ISU, c/o T.C.A.R.C., PO. Box
4144, Ithaca NY 14852-4144. Tel. (607)
257-3511.

AUG 22

MARYSVILLE, OH The Union County
ARC will sponsor their 17th annual
Marysville Hamfest/Computer Show at
the Fairground in Marysville OH (near
Columbus). VE Exams on a walk-in basis
only. Contact Don Sabins NBMGJ, 15704
Jolly Rd., Marysville OH 43040. Tel. (513)
642-0475.

ST CHARLES, MO The St. Charles
ARC will host Hamfest93 at the

Continued on page 82
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DEALER DIRECTORY

DELAWARE

New Castle
Factory authorized dealer] Yaesu, ICOM, Ken-
wood, ARRL Publications Callbook, ARE
Hamlink, AEA, Kantronics, Ameritron,
Cusheraft, HyGain, Heil Sound, Standard Am-
ateur Radio, MFJ, Hustler, Diamond, Butter-
nut, Astron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Mead-
ow Road, New Castle DE 19720. (302) 328-

7728,
NEW JERSEY
Lodi

North Jersey's newest Two Way Radio and
Electronics Dealer is now open. Sales of
Ham, Business, Marine and C.B. two way
equipment as well as Scanners, Shortwave,
Electronic Kits, Antennas, Books, Cable Box-
es and more. Friendly service and low prices.
Advanced Specialties, 114 Essex Street,
Lodi NJ 07644. (201) VHF-2067.

NEW JERSEY
Park Ridge

Morth Jersey's oldest and finest Shortwave
and Ham Radio Dealer. Three minutes
from Garden State Pkwy and NY Thruway.
Authorized Dealers for AEA, Alpha Delta,
Diamond, ICOM, Japan Radio Company, Ken-
wood, Vectronics, Yaesu, Ham Sales, Lee
WHK2T. GILFER SHORTWAVE, 52 Park Ave.,
Park Ridge NJ 07656. (201) 391-7887.

NEW YORK

Manhattan
Manhattan's largest and only ham Radio
Store, also full line of Business, Marine, Avia-
tion, Shortwave Radios and Scanners, and
Cellular Phones and Beepers. Large selection
of Books, Antennas, Test Equipment, coaxial

cable and pars. Full Service Bepair Lab on
premises. Our 44th Year...We carry all major
lines: MOTOROLA, ICOM, KENWOOD, YAE-
SU, BENDIX KING, ASTRON, AEA, SONY,
PANASONIC, MFJ, CCTV CAMERAS AND
MONITORS, BIRD WATTMETERS, FRE-
QUENCY COUNTERS, SCANNERS, HY-
GAIN, VIBROFLEX, HEIL, CALLBOOK, AR-
RL OTHER PUBLICATIONS. Open 7 days
M-F, 9-6 p.m.; Sat., 10-5 p.m., Sun, 11-4 p.m.
We ship Wordwide. Call, Fax, or write for in-
formation and prices. Your one Source for
HAM and Business Radios . . . BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012. (212) 825-7000. FAX (212) 925-
7001,
OHIO
Columbus

Central Ohio’s full-line authorized dealer for
Kenwood, ICOM, Yaesu, Alinco, Japan Radio,
Standard, AEA, Cushecraft, Hustler, Diamond
and MFJ. New and used equipment on dis-
play and operational in our new 10,000 sq. ft.
facility. Large SWL Department too. UNIVER-
SAL RADIO, 6830 Americana Pkwy.,
Reynoldsburg (Columbus) OH 43068. (614)
866-4267.

PENNSYLVANIA
Trevose

Authorized factory sales and service. KEN-
WOOQD, ICOM, YAESU, teaturing AMER-
ITRON, B&W, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRONICS,
AEA, VIBROPLEX, HEIL, CALLBOOK, ARARL
Publications, and much more. HAMTRONICS,
INC., 4033 Brownsville Road, Trevose PA
19047, (215) 357-1400. FAX (215) 355-8958.
Sales Order 1-800-426-2820. Circle Reader
Service 298 for more information.

Dealers: Your company name and message can conlain up to 50 words lor as little as $420 yeary (prepaid), or $210
lor six months (prepaid). No mention of mail-order business please. Directory fext and payment must reach us 60
days in advance of publication. For example, advertising for the April ‘92 issue must be in our hands by February 1st.
Mail to 73 Amateur Radio Today, 70 Rte. 202 N, Peterborough, NH 03458
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HAM HELP

Number 25 on your Feedback card

We are happy to provide Ham Help
listings free on a space available basis.
To make our job easier and to ensure
that your listing is correct, please type
or print your request clearly, double
spaced, on a full 8 1/2" x 11" sheet of
paper. You may also upload a listing
as E-mail to sysop, to the 73 BBS/Spe-
cial Events Message Area #11. (2400
baud, 8 dala bits, no parily, 1 stop bit,
(603) 924-9343). Use upper- and low-
er-case letters where appropriate. Al-
s0, print numbers carefully—a 1, for
example, can be misread as the letters
1 or i, or even the number 7. Specifi-
cally mention that your message fis for
the Ham Help Column. Please remem-
ber to acknowledge responses to your

requests. Thank you for your coopera-
tion.

Manual/Schematic? B&K 445, EICO
379, EICO 330, SEMCOR RC115, TS-
888. Marvin Moss W4UXJ, Box 28601,
Atlanta GA 30358,

| am a Grade 7 teacher and for the
past three years have been teaching
Ham Radio as an extra-curricular class
for Grades 6 to 9. On May 2, 1993, our
supply room was broken into and the
majority of our radio equipment, which
consists of VHF and UHF gear, was
stolen. Because of our limited budget,
this equipment cannot be replaced,
and therefore, we are seeking dona-
tions of any type. Your help will be

greatly appreciated. | will reimburse
shipping and any other cosis incurred.
Please forward to Jay Goldring, 327
Seneca Ave., Burlington Ontario,
Canada L7R-2Z8.

Wanted: Simple, inexpensive re-
ceivers or transceivers for 5.735 MHz
USB, for 12 volts DC or less. Could be
in kit form. Needed for use in Zaire,
Africa for communication between
churches. What are the possibilities?
Keith Gustafson KBODRU, BP 1377,
Bangui, Central African Republic,
Africa.

Can anyone provide me with
schematics or manuals for the Gonset
G-66B mobile receivers? | will gladly
pay reasonable fees. Al Cikas
KA9GDL, 412 Radford Dr., Sherman IL
62684.

Needed: Manual and schematic for
a Tempo One SSB Xceiver. This is the
Yaesu “white face” unit with transistor-
ized VFO. | will gladly pay reasonable
copy and shipping charges. Thanks
and 73's. Prelty Oglelree NONMC,
3609 Bray Ave., Columbia MO 65203-
0877. Tel. (314) 445-2662.

| am looking for info, manual and
schematics, for a D&A Maverick HF
amplifier. | have been unable to con-
tact the company. If you can help,
please call Jim Hassen KB3ANX, (301)
422-1209.
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Radio Fun

““The beginner’s guide to the exciting

Radio Fun is packed full of

information to help you get more fun

out of amateur radio. Basic *‘how-to’” articles

will get you up and running on packet, ATV, RTTY,

DXing, and the dozens of other activities that make amateur radio

such a great hobby. You’ll get equipment reviews geared toward the
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
and exciting way. You’ll find it all, and more, in the pages of Radio Fun.

Don’t wait another minute. Subscribe today for only $12.97 for one
year. That's 12 issues of the only ham radio magazine that is geared
especially for the newcomer, or any ham who wants to get more fun and

excitement out of amateur radio—Radio Fun!

-

world of amateur radio.”’

YE S ! o . | 12 issues of Radio Fun
! Sign me up right now! for $12.97.
NAME CALL
I I
ADDRESS
| I
I CITY STATE ZIP I
Eheck:. - - ', | Visa
I I
CARD # EXPIRES
I Class License —_  Year licensed 73 Subscriber ___ I
QST subscriber —___ CQ Subscriber —__ I

12 issues for only $12.97 |
1-800-257-2346

LS

Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
| [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

ubscription Rate $14.97,

OSN |
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Blanchette Park, 6:30 AM-2:30 PM. Ven-
dor area open 9 AM. Talk-in on
146.07/.67. Contact Scoit Schultz
NOUVM, 241 Burning Leaf Dr., St. Peters
MQ 63376. Tel. (314) 928-7267. VE Ex-
am pre-registration: (314) 524-3254.
TOWSON, MD The 3rd annual Moose
ARC Ham and Computerfest will be held
8 AM-4 PM at the Loyal Order of Moose,
Towson Lodge 562. Talk-in on 145.330
and 224 .12, Advance registration and in-
fo, Nick Nickles WZ3J, (410) 668-2363,
or write: Loyal Order of Moose, Towson
Lodge 562, MOOSEFEST, 8801 Mylan-
der Ln., Towson MD 21286.

AUG 22-23

ALBUQUERQUE, NM The New Mexico
Army Nat'l. Guard Armory, 600 Wyoming
Bivd. N.E., will be the location for the
Duke City Hamfest/ARRBL Section Con-
vention. Sponsors: The Duke City Ham-
fest and associated Clubs. Talk-in on
147.10 MHz Rptr. (+600 kHz), Rio Ran-
cho K8BI. SASE to: The Duke City Ham-
fest, P.O. Box 6552, Albuguerque NM
87197-6552.

AUG 28

CHAFFEE, NY The PROS (Pioneer Ra-
dio Op. Soc.) will sponsor a Hamfest
from 6 AM-5 PM at Manion Pk. Talk-in on
145.390 and 444 .175. Contact Paul Sum-
ski KA2ZMC, P.O. Box 334, Arcade NY
14009. Tel. (716) 492-3198.
FREDRICKSBURG, VA Call AC45K at
(703) 373-7076; or AC4MB at (703) 891-
5581, for details about VE Exams to be
conducted at the Central Rappahannock
Library.

GAINESVILLE, TX The Cooke County
ARC, Inc. will host its 2nd annual Ham
Fest at the Civic Center beginning at 9
AM Sat. morning. Set-up Fri. Aug. 27th
from 4 PM-8 PM and Sat. Aug. 28th from
8 AM-9 AM. VE Exams, all classes.
GARDNER, MA The 1st annual Flea
Market to be sponsored by the Mohawk
ARC, will be held rain or shine at Mo-
hawk Drive-In Theater. Talk-In on
145.370 -600. Contact Bill WJ1Y at (508)
939-2643. Doors open at 0800 hrs.
MANVILLE, NJ The Somerset County
ARS will hold its annual Hamfest at the
Manville Civil Defense Bldg. at 60 Weiss
Sl., starting at 8 AM. Talk-in on 448.175
(-5), 224.88 (-1.6), 146.53 simplex. Call
Ron Walkoviak N2RPK, (908) 685-1191,
6 PM-9 PM, or Pete Sepesi WA2OCN,
(908) 722-2890, 6 FM-9 PM.

ROSEAU, MN A Hamfest will be held by
the Woods Rptr. Assn.,at the Roseau
High School Gym, Hwy. #11 E., begin-
ning at 10 AM. VE Exams. Talk-in on
147.69/.09 and 146.40/147.00. Reserve
before Aug. 20th. Contact David Landby
KBOHAF, Rte. 3 Box 10, Warroad MN
S56763. Tel. (218) 386-1092.

AUG 29

LEBANON, TN The Short Mountain Rp-
tr. Club will hold a Hamfest at Cedars of
Lebanon State Pk., U.S. Hwy. 231, 7
miles S of 1-40. Time: 7 AM-3 PM. Talk-in
on 146.91. Contact Mary Alice Fanning
KA4GSB, 4936 Danby Dr., Nashville TN
37211. Tel. (615) 832-3215.

YONKERS, NY Yonkers Municipal Park-
ing Garage, on Main St., will be the loca-
tion for the Hamfest/Computerfest being
held by The Yonkers ARC, from 9 AM-3
PM. Talk-in on 146.865/R, 440.150/R,
and 146.52 simplex. Get the details from
John WB2AUL, (914) 963-1021; or Jim
N2ONM, (914) 969-5182.

SEP 3-4

ALOMOGORDO, NM The Alamogordo
ARC will hold its 9th annual Hamfest on
Fri., Sep. 3rd, from 3 PM-9 PM; and Sat.,

Sep. 4th from 8 AM-2 PM. VE Exams will
be held on Sat. at 9 AM for all classes;
call Ole Jorgensen WASIPS, (505) 437-
5896. For Hamfest info, contact Bill Lee-
han NSSUM, (505) 437-9781.

SEP 19

RAWHIDE, AZ Thirteen local Amateur
radio clubs of Phoenix AZ will sponsor a
Family Amateur Radio Event beginning
at 10 AM at a Pavilion in Rawhide. Loads
of events. Talk-in on 146.76. For details,
write to: FARE, P.O. Box 9219, Phoenix
AZ 85068,

SPECIAL EVENT STATIONS

JUL 29-AUG 1

OSHKOSH, Wl Members of the Fox
Cities ARC will operate W9ZL 8 AM-5
PM daily, from the Experimental Aircraft
Assn. Fly-In and Convention (at the “Pio-
neer Airport” adjacent to the EAA Avia-
tion Museum). Operation will be on the
General phone portions of the HF bands,
as well as RTTY and CW, as conditions
permit. The Club will also be giving “on
grounds” convention info on 146.520 sim-
plex. To get a 8 x 10 certificate, send
proper QSL and SASE only to Wayne
Pennings WDSFLJ, 913 N. Mason, Ap-
pleton WI 54914,

AUG1

SKOKIE, IL Members of the Orchard Vil-
lage RC will operate NOHEL from 1600-
2300 hrs., in the lower 25 kHz of the
General 20, 15 and Novice 10 meter SSB
subbands (depending on band condi-
tions). Orchard Village is a residence for
the developmentally disabled, and this
station will give their radio club members
(all studying for Novice class licenses) an
opportunity to practice their skills, as well
as demonstrate amateur radio to other
residents and guests. For a QSL, send
your QSL and SASE to Gloria Beverly,
c/o Orchard Village, 7670 Marmora,
Skokie IL 600786,

AUG 7-8

LANNON, WI Special Event Station
WOWK, will be operated by the Milwau-
kee A.R.E.S., 0200Z Aug. 7-2000Z Aug.
8, to celebrate the 3rd annual “Picnic
Ham" held at Menomonee Pk. Operation
will be in the General phone and CW
bands on 75, 40, 20, 15 and 10 meters.
For a certificate, send QSL and a4 9 x 12
envelope (with 2 units of postage) to
WIWK, c/o John Leekly, 757 N. Broad-
way, Suite 306, Milwaukee WI 53202.
MT. DAVIS, PA The Somerset County
ARC will operate NJ3T from the Highest
point in Pennsylvania. Operation will be
on the lower 50 kHz of the General class
phone bands, on 10-80 meters as condi-
tions allow. For a certificate, send QSL
and SASE to Jim Crowley NJ3T, R.D. 5
Box 223A, Somersel PA 15501.

AUG 13-5EP 6

ISLINGTON, ONT., CANADA Station
VE3CNE, Toronto, will operate 1400Z-
0200Z, in conjuction with the Canadian
Nat'l. Exhibition. Frequencies: Even
hours: 14.015 MHz, CW and SSB:
14.150 MHz SSB listening: Odd hours:
7.020 MHz, CW and SSB; 7.075, SSB
listening. For details and QSL response,
mail to VESCNE, PO. Box 307 Stn. H,
Toronto, Canada M4C 5J2.

AUG 14

MIAMISBURG, OH Members of the
Mound ARA will operate WBDYY 1200Z-
2200Z; the phone portion and Novice 10
meters, General portion of 20 and 40 me-
lers, to celebrate the 175th Anniversary
of Miamisburg. For QSL card, send
SASE to MARA, c/o Jeem Newland
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WB8RXI, 240 Carlwood Dr., Miamisburg
OH 45342.

AUG 14-16

BENNINGTON, VT The Southern VT
ARC will operate N1JIF 1400Z-0500Z, to
commemaorate the Battle of Benninglon
and the 3rd Anniversary of SOVARC. Op-
eration will be in the 80-15 meter General
phone subbands and the Novice 10 me-
ter phone subband. For parchment certifi-
cate, send QSL card, contact no., and a
9 x 12 SASE 1o Micky Corrow N1JIF,
RR2 Box 48, Bennington VT 05201-
9537

AUG 14-18

ST. PAUL ISLAND, NOVA SCOTIA
Members of the West Island ARC of
Montreal are planning an expedition to
St. Paul Island, and plan to operate Sta-
tion CYSCWI in CW, SSB, and RTTY.
Operations begin at 0000Z Aug 14 and
will continue through Aug 18, Times are
tentative. Frequencies: CW (MHz) 1.835,
3.905, 7.040, 10.120, 14.035, 18.105,
21.040, 21.120, 28.050; SSB (MHz)
1.840, 3.78Q, 7.205, 14.195, 18.130,
21.295, 24.490, 28.395; RTTY (MHz2)
3.590, 7.040, 14.090, 21.090, 28.090.
Address QSLs to the West Island ARC,
Inc., PO. Box 884, Pointe-Claire/Dorval,
QC. H3R 426, Canada. Address inquiries
to Fred Archibald VE2SEI, 130 Embleton
Crescent, Pointe Claire QC. H9R 3N2
Canada.

AUG 14-22

KNOX, PA Knox-area hams will cperate
KE3CN, N3IOP, W3MBD, and KA3WJJ,
to commemorate the annual “Horse Thief
Days Festival." Operation will be in the
40, 20, 17, and 15 meter bands, and
28.350 Novice. For a certificate, send
QSL and SASE to Gloria Barlett N3IOF,
Box 12, Knox PA 16232,

AUG 18-25

CALGARY, ALBERTA, CANADA The
Calgary ARA will operate Station
CHBMNP from Cameron Island (100 Kms
from Magnetic North Pole) on 160-6 me-
ters, all bands. Frequencies: 28460,
28560, 14260, 21260, 7060, 3760; CW, 5
up from bottom edge of bands. QSL to
CARA, Box 592 Sin. M, Calgary Alberta
T2E 5J6, Canada. Please include IRC,
Canadia postage stamps or equivalent.

AUG 20-22

SOCORRO, NM The National Radio As-
tronomy Observatory ARC will operate
Station NASN for the dedication of
NRAQ's Very Long Baseline Array (VL-
BA), a continent-wide system of radio
telescopes that will be the world's largest
dedicated astronomical instrument.
NASN will operate from 1800Z Aug. 20-
0200£ Aug. 21; and from 1800Z Aug 21-
0200Z Aug 22, on 80, 40, 20, 15 or 10
meters, depending on propagation, in the
lower portions of the General-class
phone and CW segments. A special net
including amateurs from the VLBA anten-
na sites and other NRAQ observatories
will be held at 1800Z Aug. 21st on 14.250
MHz. For QSL, send QSL and SASE to
NRAO ARC, P.O. Box O, Socarro NM
87801.

AUG 21

FRANKFORT, NY Members of the Fort
Herkimer ARC will operate AA2AT
1200Z-1800Z at the fairgrounds, in con-
junction with the Herkimer County Fair.
Operation will be on 10 meters Novice
phone, lower portion of 15 meters Novice
CW, and the lower portion of 15 and 20
meters General phone, per band condi-

tions. For a certificate, send QSL and
SASE to FHARC, c/o Madeline M. Loia-
cano AA2AT, 342 Fourth Ave., Frankforl

NY 13340.

AUG 21-22

SAN RAFAEL, CA The Marin ARC, Inc.
will operate WESG 1000-1600 hrs.
(PDT), from the clubhouse locations at
Hamilton AFB and the San Rafael Red
Cross, to commemorate the 60th An-
niversary of the club. Operation will be on
all bands, all modes, including the Novice
subbands. Look for WESG at the lower
portion of each subband. For a certifi-
cale, send QSL and SASE to MARC,
P.O. Box 151231, San Rafael CA 94915-
1231.

VANCOUVER, WA Station W7AIA will
be operated by the Clark County ARC to
help the Northwest Antique Aircraft Club
o celebrate the 34th annual Fly-In at Ev-
ergreen flying field, just East of Vancou-
ver. Operation will be in the lower portion
of the General phone bands; 40, 20, 15,
with possible operation in the 10 meler
novice band, and 75 meter band at night.
For a cerificate, SASE to CCARC, PO.
Box 1424, Vancouver WA 98668.

AUG 21-23

ENGLEWOOD, NJ The Englewood
ARA, Inc. invites all amateurs the world
over {0 take part in the 34th Annual New
Jersey QS0 Party. The conlest is from
2000 UTC Aug. 21-0700 UTC Aug 22,
and from 1300 UTC Aug. 22-0200 UTC
Aug. 23. Get details from Englewood
ARA, Inc., PO. Box 528, Englewood NJ
07631-0528.

AUG 27-SEP 6

N. SYRACUSE, NY The Liverpool Ama-
teur Rptr. Club will sponsor a Special
Event Station at the 1993 New York State
Fair. A morse code “test” for children will
also be available, with a certificate
eamed for sending their name. Operation
will be from 10 AM-9 PM each day, on
Packet, HF, and VHF, in the bottom 25
kHz of the General phone and CW por-
tions of BO, 40, 20, 15, and 10 meters.
The station will be located in a 1910 Ca-
boose owned by the CNY chapler of the
Mat'l. Historical Railway Soc. Cerlificales
will be sent for all contacts.

SEP 1-6

MT PLEASANT, IA The Mt. Pleasant |A
ARC will operate WOMME at the Midwest
Old Threshers Reunion. Frequencies:
3970 kHz, 7243 kHz, 14271 kHz, 147.39
(+600) and 444 950 (+5 MHz) Rptrs. For
QSL, send SASE to Dave Schneider
WDOENR, RR3, Box 307A, Mt. Pleasant
IA 52641,

SEP 4

PANAMA CITY, PANAMA The Radio
Club de Panama will host "CQ Contest
Anniversary Radio Club of Panama” be-
tween 00:01 and 23:59 GMT, on 40, 20,
and 15 meters, to celebrate the 22nd An-
niversary of the founding of the club. For
details, contact Radio Club de Panama,
Anniversary Contest, P.O. Box 10745,
Panama 4, Panama. Fax: (507) 26-4477.
Packet: HP1COO@HP1XNE.#FANC-
TY.PAN.SA

SEP 5-6

AUBURN, IN The North East Indiana
ARC will operate N9JHF 1400Z-2100Z
Sep. 5 and 6, to honor the Auburn-Cord-
Dusenberg days. Operation will be in the
lower 25 kHz of the General phone and
CW bands, 40-10 meters. For QSL, send
QSL and SASE to NEIRC/ACD, PO. Bo

745, Auburmn IN 46706, 73
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PC GOES/WEFAX 3.0 is a professional fax reception sys-
tem for the IBM PC. It includes an AM/FM demodulator,
software, cassette tutorial and 325 page manaul. Check
this partial list of our advanced features:

High performance low price

Enjoy logging the easy way

"Ellog Plus is now my main log. It does everything and
it's 30 easy... the CW keyboard is fantaslic. the best

f've ever used. " Jan Robbins, NGJR

* 4 ime-zone clocks * CW keybd w/mem, + 5/40 wpm
“ lambic keyer * DXCC, WAS, & QSL tracking wireprts
* Contest mode * Auto entries  * Scrolling log display
* Mail labels * lcom & Kenwood Trx control * DOS shell
* Beamheadings * Search any tem * Full db mngmnt
* Voice recorder control  * Interface schematic included
* Much more * Callsign required * Demo disk $5.00

EZlog Plus $ 95
FuﬂrﬂTmm,mlmn:t: 39

Add $3.00 s&h o non-lUUSA orders *» US Check or MO
apeafy 3.5 or 525" disk * Arona orders add 5.5% Gx

L & RAI Enterprises (02)848-9755
| . 4508 N. 48th Dr. Phoenix, AZ 85031 USA

PERSONALIZED BELT BUCKLES
and

RUBBER STAMPS

Solid brass Belt Buckle uniquely designed
for ham radio operators and personalized
with your call sign for only $22.00 plus $3.50
shipping and handling per buckle ordered,
outside the U.S. add $7.50. Rubber Stamps

with call sign, name and address for $6.00
plus $2.30 shipping and handling, outside

the U.S. add $3.80.

PLEASE ENCLOSE YOUR CALL SIGN
Please send check or money order to:

C & J ENGRAVING

P.O. Box 1433
Broken Arrow, OK 74013-1433

CIRCLE 390 ON READER SERVICE CARD

Res. up to 1280xB00x256 APT Lat/Lon. Gnds
Unattended Operation  Orbital Predcition
Colorization

Frame
Zoom, Pan, Rotabion

RUTLAND ARRAYS

FOR THE ULTIMATE PERFORMANCE
VHF/UHF ANTENNAS & ACCESSORIES

Loopng
PCX & GIF Export
e
infrared Analysis
Photometry/Histograms  Variable I0C & LPM

PC HF FACSIMILE 6.0 $99

PC HF Facsimile 6.0 is a complete shortwave FSK fax
system for the IBM PC. It includes an FSK Demodulator,
software, 250 page manual and tutorial cassette. Call or
write for a complete catalog of products.

Software Systems Consulting

615 S El Camino Real, San Clamente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD

Say You Saw It In
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EME:ATV:OSCAR:TROPO:FM:PACKET
MODEL Freq. # Ele Length Meas. Gain Cost
RA4-50 50-51MHz 4el 123 ft 8.25 DBd 139.95
RA7-50 50-51MHz 7el 26.5ft 10.5 DBd 279.95
RAB-2UWB 144-148MHz 8el 11.8ft 11.2 DBd 91.75
FO12-144 144-146.5MHz 12el 17.3ft 12.6 DBd 142.50
FO12-147 145-148MHz 12el 17.3ft 12.6 DBd 142.50
FO15-144 144-145MHz 15el 25.1ft 13.8 DBd 192.50
FO16-222 222-225MHz 16el 17.3ft 14 DBd 129.95
FO22-432 432-438MHz 22e 14ft 15.8 DBd 114.95
FO22-ATV 420-450MHz 22e 14ft 15.8 DBd 114.95
FO25-432 432-438MHz 25el 17.1ft 16.5 DBd 134.95
FO33-432 432-438MHz 33el 24.3ft 17.8 DBd 223.95
FO11440 440-450MHz 11el 6ft 12 DBd 69.95

ALSO AVAILABLE

POWER DIVIDERS-STACKING FRAMES
CALL OR WRITE FOR OUR NEW CATALOG

by, 25

Make and receive ,——
telephone calls} Sr0e
from your mobile nrt oy
HT with your own
personal autopatch.
Connect to phone
line and transceiver
microphone, PTT,
and speaker jacks.
| NEW! Now with mem

* Full duplex or simplex with courtesy beeps.

» Programmable local and long distance codes.
* Automatic CW identification.

* Microprocessor controlled timeout protection.
« Controlled by VOX or carrier detect.

* Regenerated D'TMF or pulse dialing.

« Separate external remote control output.

« 1.5" Hx4.6" Wx5.05" D shielded metal cabinet.

Personal Autopatch SDP-600....$249.95
12Volt power adapter .................... 11.95
Shipping and handling $5 in US, $15 foreign.

VISR

WE USE ONLY 6061-T6 ALUMINUM OF U.S. MANUFACTURE

RUTLAND ARRAYS

1703 WARREN ST * NEW CUMBERLAND PA 17070
Orders 1-800-536-3268 Info. 1-717-774-3570 7pm-10pm EST

DEALER INQUIRIES ARE INVITED
WE DESIGN AND BUILD ANTENNAS FOR PERFORMANCE NOT PRICE]

CIRCLE 71 ON READER SERVICE CARD

30 day money back guarantee.
90 day warranty.

j'Cﬂlll' 793 Canning Pkwy « Victor, NY 14564

(716) 924-0422 - Fax (716) 924-4555

CIRCLE 39 ON READER SERVICE CARD
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NEVER SAY DIE

Continued from page 4

mainly made equipment for the military.

I'd just started 73, so this bomb al-
most put my fledgling magazine out of
business. Worse, the ARRL proposed
rule change also discouraged school ra-
dio clubs and almost 100% of them fold-
ed up.

That's when we lost our infrastructure
. . . OUr main source of new hams. Up
until that time 80% of our new hams had
been teenagers, according to an ARRL
study. Fifty percent of the newcomers
were either 14 or 15 years old. Further,
the study also showed that 80% of these
newcomers went on to high-tech careers
as a result of their interest in amateur ra-
dio. Thus, once we lost our source of
new hams, our communications and
electronics industries lost their major
source of recruits. | don’t know how
much this contributed to our loss of con-
sumer electronics industries to Japan,
but there's no way this could have made
things better for us.

S0 here we are in 1993. I'm not really
sure what good reason there is for our
hobby in today’'s world and as we are
running it. We have little need for the
Morse code any longer. We have littie
need for much in the way of electronics
education since we are building little and
repairing not. Thus, if our exams are go-
ing to be relevant to what we're actually
doing, what kind of questions should be
asked?

We do want ops to know the rules,
even if many ignore or flaunt them. And
we'd like them to know how to be good
operators, even if their personal crazi-

ness keeps them from doing this. It
would be nice if they had a concept of
how our bands are laid out and how
each one works. Perhaps we should ask
that they have an understanding of how
the various modes work . . . what FM
and AM mean. How SSB works. How
RTTY and SSTV work. How packet
works. How to make satellite contacts.
How repeaters work. Things like that. It
could be helpful if they had an under-
standing of antennas and how fo tune
them. They might burn out fewer finals.
And how about knowing how to tune re-
ceivers? And how to keep from turning
up their compression control and mess-
ing up the band?

| wonder if we might be able to in-
clude at least a basic courses on how to
talk, something that has been sadly
needed for years? We've got rag-chew-
ers who've been saying the same stupid
things for years, without one ounce of
brains showing through. Their rag is so
thoroughly chewed it's about dissolved.

The code. Yes, | know we need some
sort of filter to keep the good guys out
and let in as many crazies as we can.
The code has served this purpose ad-
mirably for decades. | see where an Ex-
tra Class licensee just had his ticket
pulled for transmitting false distress sig-
nals. Two other Exira Classers were put
in prison for bad language on CB. Anoth-
er took a gun and shot his co-workers.
Great filter we've been using. The only
fairly sane Extra Class licensees | know
cheated to get their tickets using the
Bash system.

Yes, | know all about the ITU requiring
a knowledge of the code for operation
under 30 MHz. | also know that the ITU

does not specify any speed, so we could
just as easily let 5 wpm be the only code
speed we check for all classes of lI-
cense. The nice thing about 5 wpm is
that you don’t even have to be able to
copy the code to pass a test at that
speed. You can just write down the dots
and dashes and then decipher them at
your leisure. It doesn’t take much effort
to at least learn the code characters. |
did it one night when | was 12 and was
getting dressed to go to a Boy Scout
meeting. Took maybe a half hour, tops,
and I've known 'em ever since.

It doesn't take long to memorize stuff
like that. | had to memorize the Greek al-
phabet during a fraternity initiation. That
took maybe 10 minutes and I've known it
ever since. Now and then it comes in
handy. Handier than the code ever has.

The Up and Down Sides

What would be the benefit of going to
one class of license? Well, it would save
a lot of money and a lot of aggravation. It
would also result in our having a lot more
hams. And that, in turn, would
result in our having more political clout.

Oh, my God, think how crowded the
bands would get! Maybe. On the other
hand, we need some pressure to get us
o use the 99.9% of our allocated bands
which we are flat out not using yet. We
also need some kind of pressure to get
us to invent and pioneer some more
spectrum-efficient modes of communica-
fion.

Oh, we moan and groan about 450
MHz being packed solid. Baloney. It's
packed solid with little-used repeater
links which could just as easily be moved
to 10.5 GHz, where hundreds of them

could all share one single frequency,
using directional antennas to prevent
interference.

We're busy fighting each other for
DX, creating pile-ups and worldwide bad
feelings. Some fairly simple digital tech-
niques could resolve this mess in a hur-
ry. For that matter, once we go digital,
we'll be able to have our stations make
DX contacts for us automatically in about
a second and we'd be able to work all
400 countries in one day. This might
even make it so those of us who have
learned to talk might be able to enjoy ac-
tually talking with chaps in rare spots
around the world.

| can hear the croaking chorus of old-
timers now. If we open the gates our
ham bands will be as bad as the Citi-
zen's Band. Only hams who have (a) not
listened to our bands in several years
and (b) not listened to CB in years could
say such a dumb thing.

Of course | don't think I've proposed
making the ham ficket as easy to get as
buying a CB rig, s0 | doubt we're going
to be attracting very many Southern
truck drivers. But then here you are argu-
ing with me about how bad this would be
and you haven’'t asked me what I'm
proposing in the way of a license test
barrier.

| know it's unpolitic to even suggest
that there are classes of people in Ameri-
ca. Well, Vance Packard many years ago
described different classes and did a
good job of it. We do have different
classes and they stay fairly separate. In
fact, they are less flexible these days
than they used to be a generation or two
ago. It used to be much easier to move
up in class.

Tickets & General Info
Manny Steiner, KADOR

18th Annual Va. Beach
HamFest / Computer Fair ™
& PopCom SWL Convention

ARRL Virginia State Convention

Oct. 2 & 3, 1993
Va. Beach, VA

v Major Commercial Exhibitors & Dealers

v Amateur Exams & Upgrades

v Special Guests - Gordon West, WBENOA &
Roy Neal, KEDUE

¢ DX Forums - Technical Forums

v Major Computer Dealers

' Excellent Food Service

v Held at the Va. Beach Pavilion

v Plenty of FREE Parking

v It's still Vacation Time at the Beach!

v Lots of Nearby restaurants, museums,
historic sites - Willamsburg, Busch
Gardens, Norfolk Naval Base & more!

General Admission - $5 Advance - $6 At The Door
Tickets Good for Both Days!

Exhibitor Info
Lewis Steingold, W4BLO

3512 Olympia Lane
Va, Beach, VA 23452

Send SASE - Checks
Payable to TRC, Inc.

1008 Crabbers Cove Lane
Va. Beach, VA 23452

(804) 340-6105

(804) 486-3800
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INTRODUCING THE UNIVERSAL M-400

A totally new concept in code / tone readers!

@ A RTTY-reader and tone-decoder In one!
@ Easy to read two-line 40 character LCD.
@ No computer or monitor required.

Bl Baudot
M Slior A/B
B ASCIl

- Swed-ARQ
B FEC-A
B FAX
M POCSAG
W GOLAY
B ACARS
H DTMF
B CTCSS (PL)
W DCS (DPL)

Forget the limitations you have come to expect from most "readers".
The self-contained Universal M-400 is a sophisticated decoder and
lone reader offering an exceptional range of capabilities. The SWL will
be able to decode Baudot, SITOR A & B, FEC-A, ASCII and SWED-
ARQ. Weather FAX can also be decoded to the printer port. The VHF-
UHF listener will be able to copy the ACARS VHF aviation teletype
mode plus GOLAY and POCSAG digital pager modes. Ofi-the-air
decoding of DTMF, CTCSS (PL) and DCS is also supported. The M-
400 can even be programmed to pass only the audio youwant to hear
basedon CTCSS, DCS or DTMF codes of your choosing. The M-400
canrun from 12 VDC orwith the supplied wall adapter. The American-
made Universal M-400 is the affordable accessory for every short-

wave or scanner enthusiast,

Universal Radio
6830 Americana Pkwy.

Reynoldsburg, OH 43068
¢ Orders: 800 431-3939
614 866-4267

¢ Info.:

Only $399.95 (+$6 UPS).

FREE CATALOG

This huge 100 page cata-
log covers everything for
the shortwave, amateur
and scanner enthusiasts.

Request it today!



The classes are divided by language,
kinds of homes, the clothes they wear,
the clubs they belong to, the kinds of
cars they drive, their fumiture, the foods
they eat, and so on. Hams, as | men-
fioned, tend to center on lower middle
class, with almost no lower class people
aftracted to the hobby, and only a few of
the upper middle class. We have a few
doctors, lawyers, and business execu-
tives, bul very lew of these are particu-
larly high-eamers. Hams tend to center
in the $35,000 to $65,000 family income
range.

The positive side of this sociological
excursion is that, being of a similar class,
hams tend to be able to get along with
each other easily. It resuits in our ability
to talk aboul things of common interest
during our contacts. We tend to have
common backgrounds. If you've ever at-
tended a major hamiest or convention
you can see this . . . particularly when
you compare the mix of people with a CB
convention. Different group of people en-
tirely. So it's no wonder hams tend to
lock down on CBers. We haven't com-
pletely eradicated class consciousness
in America yel.

Taking all that into consideration we
have a little problem for you to talk about
and come up with some ideas. If we're
going to continue to have a government
franchised and supported hobby for mid-
die-class white men we've got to find a
way 1o justify our use of billions of dol-
lars in public resources. We've got to
come up with some solid reasons why
the rich and the poor, and the other
99.6% of the middle-class, should fund
our fun.

Please advise.

Wayne Hates CW!

Our CW religious fundamentalists
will accuse me of hating CW. | don't
hate it. | don’t love it either. Do | have
any other choices? Yes, I'm opposed to
using a code lest to keep people out of
the hobby. We don't demand a typing
test for new hams so we know they'll be
adept at RTTY and packet and not
have to sit there staring at their key-
board, trying to find the letter they want.
We don't even ask newcomers to pass
a spelling test.

CW is a fun mode and should be
kept that. Those of us who enjoy batting
out our conversations with a key should
do it because it's fun. Instead we've
made the code the biggest ogre keep-
ing people out of the hobby. That's one
way to make absolutely sure that few
newcomers enjoy the code.

When | first started going to ham-
fests they all had code copying con-
tesis, complete with certificates. I'll al-
ways remember W2ECL, the local code
champ, winning the contest at the Hud-
son Division Convention in 1938. He
slaughtered 'em. I'll bet we can make it
a matfter of pride to be good at code by
running competitions at hamfests and
conventions.

One-Class License!

Other than giving up your ability to
be overbearing toward those lower li-
cense classes, what have you against
opening all of our bands to all classes
of license?

What I'd like 1o see is a license is-
sued by ham clubs to members who've
demonsitrated their knowledge of our
rules, who have an understanding of

the various modes available o us, and
who have shown they know how to op-
erate. You want to be a ham? Join a
club and get some training.

Just as important would be the right
of the club to take the license away if
the member they endorsed does bad
things. We make it far too difficult to de-
license our crazies. A ham license is
not a right, it's a priviledge, and it
should be able to be taken away as
easily as it's given. Make sense?

I'd rather see clubs handling these
problems instead of lawyers and the
courts.

CW Again

| got a letter from a nervous nelly
who was afraid of appearing in print. It
said, “| wish you'd quit picking on all us
old CW operators! I've been a ham
since | was 15 and still love CW and
work it 90% of the time. My time on the
air is half rag-chewing and half DXing,
mostly on a band you don like, 30 me-
lers.” My answer. Dear Nervous, as far
as CW is concemed, I'll be even more
supportive of it when you stop insisting
on jamming it down everyone's throat
just because you enjoy it. CW is a fun
aspect of the hobby and should not be
used as a weapon to keep out 90% of
the kids we might attract out of the hob-
by. CW is fun, but it's like playing with
anlique cars in that it's a hundred-year-
old technology and it's pathetically out-
dated.

Japan Has 1.3 Million Hams!

Not bad for a country with half our
population. Now, if you think the ham
bands are crowded here in America,

wait'll you get anywhere near Japan!
It's no wonder that they are leading the
world in UHF pioneering. It's really
amazing to look through the Japanese
CQ Ham Radio and see all the fantastic
expenmenting and building they are do-
ing. That's probably one of the reasons
their electronics parts business is still
going strong, while ours is long-gone
unless you hit that mother of all junk
piles, the Dayton Hamvention flea mar-
ket,

When you visit Tokyo, if you're a
ham you'll be heading for the fabled Ak-
ihabara section of town, where endless
small shops are teeming with young-
sters shopping for parts. It's even better
than the old Cortlandt Streel (NYC)
shops, where | spent much of my youth
. . . and my allowance.

Japan is going bananas over mobile
radios. They had 5 million transmitiers
licensed in 1989, and have been in-
creasing about a million a year since
then.

The World Direction Finding
Championship

185 hams from 23 countries gath-
ered in Siofok, Hungary, last September
to participate in the 6th World ARDF
Championship contest. No, no one was
there from the U.S. They did have par-
ticipants from all over Europe and even
from Japan, China, and Mongolia! It's
pretty sorry that we Americans couldn't
even field one crummy leam for a world
championship ham contest like that. |
guess our clubs are 100 busy with busi-
ness meelings to promote amateur ra-

dio as a sport.

terminal access.

- Packet Radio -
Portable & Affordable!

Model BP-1
Packet Modem
Made in U.S.A.

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this is what you've been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
NOW is the time for YOU
to join the PACKET REVOLUTION!

* Simple Installation
% No External Power
% Smart Dog™ Timer
% Perfect For Portable
* Assembled & Tested
* VHF, UHF, HF (10m)

ANY RIG—ANY ANTENNA
AUTOMATICALLY

SMARTUNER™

Let’s get frank about HF antennas. Most hams try to put
resonant antennas up for every band. For those with the
room, great! But for the rest of us, limited to perhaps a
single long wire or some other compromise antenna, the
SGC SMARTUNER is the ideal solution. Ilts onboard com-
puter selects exactly the right inductance and capacitance
from more than one half million possible combinations.
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1-800-8BAYPAC

400 Daily Lane
- H P.O. Box 5210 SGC Building,13737 S.E. m St., Bellevue, WA 98005 USA Fax 206-746-6384 Tel. (206) 746-6310
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The 2m contest lop places werewon
by Ukrainia, Russia, Hungary,
Czechoslovakia, and China. The 80m
division winners were Ukrania, Russia,
China, Germany, Hungary, and
Czechoslovakia.

A Dozen New Countries Announced!

DXers Have Group Nervous
Breakdown

You're going o like my sneaky plan
for generating a whole bunch of new
countries. Could eventually be dozens.
Real new countries, too. How do | think
these things up? And this brainstorm
has the added benefit of not only gen-
erating billions of dollars in new busi-
ness, but also saving the U.S. a bundle.

Let me start from the beginning and
show you how this whole concept de-
veloped. It all had to do with the in-
creasing pleas for the U.S. to support
the disintegrating situation in Russia.
Being a conservative and an en-
trepreneur, I'm a natural enemy of so-
clalism and communism, so I'm not a
big fan of giving money away. I'm in fa-
vor of the “teaching 'em how to fish" ap-
proach.

Financing Russia

Russia, to no one's surprise, is in
one hell of a mess. Yes, it's a self-
brought-on mess, so we're not terribly
inclined to ante up now that they're
passing the hat. Just look at the
and expense the USSR caused the
world over the last 50 years!

So here we are at a time when our
Congress has already borrowed to the
hilt to pay off lobbyists’ demands for
pork and entitiements. It's a really terri-
ble time to see Yeltisin, tin cup in hand,
begging to feed his starving family.

Russia, and the other ex-Soviet re-
publics, are in awful shape. They
haven't the infrastructure, the legal sys-
tem, the banking system, or even a po-
litical system to help them cope with
what's happening. Worse, the mess in
Yugoslavia could well be just the begin-
ning of a whole series of tribal wars.

| had an opportunity to go over to
Russia and The Ukraine last year with a
University of Virginia group to help
teach them more about capitalism and
entrepreneurialism. But without roads,
communications, power, a business-ori-
ented legal system, food distribution,
and so on, | didn't see how | could real-
ly help much. The team, on their return,
confirmed my suspicions.

Well, you've got plenty of sources for
in-depth recitals of the problems facing
the Soviet Republics. I've found Foreign
Affairs particularly helpful, plus articles
in Forbes, Fortune, the news maga-
zines, and The Public Inierest.

Yes, I've visited Russia. And the
Ukraine.

Since the collapse of the USSR
we're the only world superpower, which
has for some reason been translated in
many minds into America being respon-
sible for solving all of the problems of
the world. Not just those which pose
threats to us, but those which pose
threats to anyone. Methinks | detect an-
other liberal agenda . . . another “let's
tax everyone and spend the money to
do a social good.” And never mind that
the recipients will probably end up hat-
ing us for it. We've never had much
success with buying friendship.

Buying Things Instead of Friendship

A few years ago there was a call by
the Russian ambassador for proposed

solutions to the problems facing the
USSR as communism collapsed and
they were facing massive changes. |
remember sending a letter with my
proposal for solving their problems. |
felt that the single most critical need for
all the new republics was a stable cur-
rency. Russia, for instance, needed 10
make the ruble convertible. To do that
they needed to back it with something
which had acknowiedged vaiue. They'd
already plundered much of their gold
hoard, so there wasn't nearly enough
goid left to back their currency. Worse,
lo meet the demands for military, bu-
reaucratic, and state-owned business
payrolls, the printing presses were
cranking out tons of ever more worth-
less rubles.

| pointed out that the Soviet re-
publics did have one very solid asset
which could be used to back their cur-
rencies. The governments own almost
everything . . . the land, homes, facto-
ries, the railroads, and so on. If the ru-
ble, for instance, could be backed by
the real value of these assets, it could
become convertible. The value pledged
would have to be internationally accept-
ed for it to work.

Thus, if the government of a republic
wanted to keep the ruble presses run-
ning, they'd have to pledge more and
more of their assets to back the new
notes. This eventually would have a
chilling effect on the normal bureaucrat-
ic tendency to ignore inflation.

This would set the siage to make it
possible for foreign aid to be sent in ex-
change for assets instead of mere gifts
. . . loans, they're called. | know |'d feel
a lot better about American loans to for-
eign countries if | knew we were getting
something of value in retumn . . . some-
thing more than hate. At least then,
when we pour more billions into the
Swiss bank accounts of third world
tyrants, we'd end up owning something.

But what about that inflation busi-
ness? If we "buy” land at $50 an acre in
return for lending money to a tyrant,
what happens when the value of the
land drops to $5 an acre? Unk screwed
again? Nope, if we get good value for
our “loans” we could care less how bad-
ly they inflate their currency. The prop-
erty we get in exchange will hold its val-
ue.

So Why Can't They Just Take It Back?

The assets they're exchanging for
“loans™ will only be recoverable if they
repay the loans . . . plus interest and
the value of any improvements we've
made, and with inflation factored in.
What | have in mind is the actual own-
ership ol any real estate or other prop-
erty by the United States or any other
loaning country, for that matter. This
property would be ceded to us and thus
be a part of America and not be subject
lo their laws or expropriation. Yes, this
is a tough bargain, but if they want to
borrow money we need to have some
real security to guarantee its return
(with interest), or something of real val-
ue in exchange. And none of this 99-
year lease business which has come to
haunt Britain in Hong Kong.

We sure could use some land for
American military and business out-
posts in the countries we have been
giving billions of dollars to. We'd also
have to be granted access via air, sea,
and land to our enclaves. Make sense?
And each of these enclaves would obvi-
ously count as a new country.

The alternative of not getting our
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money is always there for the countries
to choose.

Again, my perspective is from that of
capitalism instead of socialism. The so-
cialist impulse, which is so strong at
limes, is to take from the rich and give
to the poor. Never mind why the people
you're taking it from are rich or why the
people you're giving it to are poor. Nev-
er mind that the poor spurned educa-
tion, while the rich worked their asses
off to be educated and then to be suc-
cessiul in their work.

It turns out that there are very few
well-educated poor (other than teach-
ers), and few uneducated rich. Teach-
ers and bureaucrals, who tend to think
in socialist terms, with disappointingly
few exceptions, have their own sell-
made hell.

The capitalist approach is a quid-
pro-quo. If you want money from me,
what'll you give me for it? This ap-
proach could put a whole new spin on
our incredibly generous loans to the so-
cialist country of Israel. And don't you
wish we'd ended up with more than a
fleeting sneer of gratitude for our invest-
ment in Kuwait? As I've pointed out in
the past, gratitude is one of the least
felt and most transient of all human
emotions. Isnt there a platitude about
never lending money to friends? Well, it
lurns out that we never seem fo.

I'd love to see an American enclave
in Jordan in return for the billions we
poured into that country. Hell, we'd own
most of the south end of Israel by now if
we'd bargained, and we'd be able to
build our own settiements. We might
even be able to open some schools
and educate the Palestinian kids to be-
yond the rock-throwing stage of human
development. On the other hand, we
could have exported our dreadful public
school system and made their situation
even worse.

It's too late in the century 1o call this
20th century imperialism. We might call
it 21st century capitalism. Just look at
the success of Hong Kong, which is a
good example of what | have in mind.
And look at the mess they're in now
that the colony is about to be returned
to China. Another good example Is Sin-
gapore. And Macau.

If we'd thought of this approach a
few years ago we could by now own
both Agaba (Jordan) and Eilat (Israel),
and have a prospering capitalist en-
clave on the Arabian Sea. This would
have come in very handy when we
wanted to cut Saddam off from the
flood of food and munitions being im-
ported through Agaba and trucked to
iraq. I've personally seen the endless
truck convoys involved in that opera-
tion.

And instead of just fiat out giving
alms to Egypt we could have expanded
Ihe Agaba-Eilat enclave on down the
Sinai Peninsula, making another Hong
Kong or Singapore type of settlement.

So what have we now to show for
the billions we've poured into Africa,
Asia and the Middle East? Bupkis. All
we've got is a bunch of people who owe
us far beyond anything repayable, and
who hate our guts. Am | exaggerating?

The next time Congress or the Presi-
dent get the itch to give away money
let's try to talk them into getting some-
thing of value in return. Let's get them
to think of investing instead of giving.
This isn't a bad concept here at home
the next time our liberals want to throw
money at social problems. Letl's consid-
er how we can get something in ex-
change.

For instance, |'ve recommended that
kids borrow money (with interest) to pay
for their educations . . . starting from at
least the first grade. They'll be a lot
more careful in how they invest it and
not be as likely to fritter their investment
away. The same goes for unemploy-
ment payments and welfare. instead of
taking the money away from us in pay-
roll deductions before we're unem-
ployed, making us all feel as though
this money is coming 1o us, Suppose we
made the payments as loans to the
unemployed which would then have to
be repaid from future earnings? Once
repaid, the money would no longer be
deducted from their paychecks.

But what about deadbeals? Their
checks could start getting smaller when
their total payments gol out over a cer-
tain percentage of their most recent an-
nual salary. Beyond that they'd have to
report for work and do something. This
crew could help keep streets clean,
help in hospitals and nursing homes,
and so on. We're not short of jobs that
need doing that don't lake a lot of edu-
cation or experience.

You probably share the same feeling
| do. When | eat out I'm paying for that
roll and butter, so | eat it. . . even if I'm
dieting and would never eal it at home.
It's difficult to turn down something that
you've paid for because it seems like it
is free.

Hmmm, | seem to be getting off on a2
sidetrack again. But a good one. If
Congress would insist on getting some-
thing of value in return for foreign loans
there would be fewer of them and we'd
al least end up with something in ex-
change for the taxes the IRS takes from
us at gunpoint. We might even be abile
to make good money with our invest-
ments in overseas enclaves and thus
eventually be ale to cut our taxes.

No, I'm not promoting 21st century
imperialism. It's capitalism. Mercantil-
ism. | don't see why any enclaves we
get in exchange for loans would have to
be run from Washington, They would
not be conquered territory. They'd be
bought and paid for. And, as we add
value to the territories, their buying
back would be more expensive for the
selling country . . . which would be built
into our purchase agreement. We don'’t
need to see our investments expropriat-
ed by new tyrant-run or socialist gov-
ermmments.

Britain had similar arrangements
with Hong Kong, Sarawak, Brunei,
Sabah, Australia, and other countries
. . . all of which I've visited . . . so I've
seen firsthand how well this protective
umbrelia has worked.

So let's get busy and let our
Congress know we're opposed o the
old style of foreign aid giveaways. Lel’s
stop just giving and making enemies.
Let's use our help as a way to spread
capitalism. That will, in turn, tend to
spread democracy.

If Russia is in desperate need of a
bailout, and if we really can afford to go
deeper in debt to help them, let's find
out what we can get in return. Some-
place where we can start sewing capi-
talist seeds in an enclave that used to
be Russian. How about a couple thou-
sand or so acres up around Yvborg, on
the Baltic Sea, not far from Helsinki and
St. Petersburg? That would be a great
spot for a capitalist enclave, and it
would tend to help the Russians in their
conversion to capitalism. I'll start pack-

ing a rig to put it on the air.
Now, what other countries are in that
line for U.S. handouts? [ 73]



Number 26 on your Feedback card

BARTER 'N’ BUY

Tum your old ham and computer gear info cash now. Sure, you can wait for a hamfest to try
and dump it, but you know you'll get a far more realistic price if you have it out where 100,000 ac-
tive ham polential buyers can see it than the few hundred local hams who come by a flea market
table. Check your altic, garage, cedlar and closel sheives and get cash for your ham and computer
gear before i's 100 old to sell. You know you're not going to use it again, 5o why leave it for your
widow 1o throw out? That stuff isn't getting any youngerl

The 73 Flea Market, Barter 'n’ Buy, cosls you peanuts (aimost}—comes 1o 35 cents a word for
individual (noncommercial) ads and $1.00 a word for commercial ads. Don'l plan on telling a long

. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to fix things,
so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. If you're placing a commercial ad, include an addi-
tional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before the action
starts; then be prepared. if you get 100 many calls, you priced il low. If you don't get many calls, too

So get busy. Blow the dust off, check everything out, make sure it still works right and maybe
you can help make a ham sure it still works right and maybe you can help make a ham newcomer
or retired old timer happy with that g you're not using now. Or you might get busy on your comput-
er and put logether a list of small gear/parts o send io those inierested?

Send your ads and payment 1o the Barter 'n’ Buy, Judy Walker, 70 Rt. 202N, Peterborough NH

03458 and get set for the phone calls.

The deadiine for the September clas-
sified ad section is July 15, 1993.

ALL ABOUT CRYSTAL SETS. Theo-
ry and construction of crystal set ra-
dios. $7.95 each, ppd USA. Send to:
ALLABOUT BOOKS, Dept. S, P.O.
Box 22366, San Diego, CA 92192,
BNB200

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette, $12.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique, $12.
(Both, $20.) Moneyback guarantee.
Free catalog: SASE. BAHR-T4, 150
Greenfield, Bloomingdale IL 60108.
BNB221

QSL CARDBOXES & INDEX DI-
VIDERS. Send SASE. 7-Mike HAM-
STUFF, P.O. Box 14455, Scotisdale
AZ 85267-4455, BNB224

RADIOS! RECONDITIONED WITH
WARRANTY. Drake, ICOM, Kenwood,
Yaesu. SASE for list or call (215)497-
5795. Buy, sell, trade, or consign-
ments. R.R.l., P.O. Box 1041, Lin-
wood PA 19061, BNB228

FINALLY HEAR THOSE UNREAD-
ABLE SIGNALS buried in QRM, elec-
trical noise, hetrodynes, tuner-uppers,
etc. REVOLUTIONARY JPS Audio Fil-
ters, Digital Signal Processing. NIR-
10: DISCOUNTED: $329.95 DELIV-
ERED continental U.S.! (elsewhere
$350). Also new NRF-7: $235.95, or
NF-60 DSP Notch Filter ELIMINATES
MULTIPLE NOISE TONES, $139.50
delivered!, see 3/92 “73 Mag." DON'T
SETTLE FOR JPS CLONES! Autho-
rized Dealer. DACRON ROPE, Mil
Type, black, strong, high UV/stretch
resistant, 3/32":$.06/ft, 3/16" (770 Ib.
test): $.11/ft, 5/16": $.16/f. DAVIS RF
CO. POB 230-SR, Carlisle MA 01741.
24-HOUR ORDERS: (800)484-4002,
CODE: 1356. FAX: (508)369-1738.
BNB254

QSLS-1) Famous KOAAB custom with
background collection. 2) Railroad em-
ployees and railfan’s specials. 3) Front
report styles. 4) Multiple callsigns. 5)
Ham business cards. State your sam-
ple wants. 52 cent self-addressed
business size envelope required for

free samples and catalog. MAHRE &
SONS PRINT SHOP, 2095 Prosperity
Avenue, Maplewood MN 55109-3621.

BNB290

COMMODORE 64 REPAIR. Fast turn
around. SOUTHERN TECHNOLO-
GIES AMATEUR RADIO, 10715 SW
190th Street #9, Miami FL 33157.
(305)238-3327. BNB295

RADIO RUBBER STAMPS free
brochure. REID ASSOCIATES, 6680
Mellow Wood, West Bloomfield MI
48322 BNB297

WANTED ELECTRON TUBES, ICS,
SEMICONDUCTORS. ASTRAL P.O.
Box 707ST, Linden NJ 07036. Call
(800)666-8467. BNB307

KENWOOD AUTHORIZED REPAIR.
Also ICOM, Yaesu. GROTON ELEC-
TRONICS, Box 379, Groton MA
01450. (800)869-1818. BNB310

THE RADIO CRAFTSMAN, newslet-
ter for those who want to build their
own equipmenl. Send large SASE for
sample issue, information. AAODMS,
Box 3682, Lawrence KS 66046.
BNB325

RCI-2950 OWNERS: New modifica-
tion manual including Power increase.
Clarifier modification. Modulation in-
crease. Operating hints, and more.
Parts included. Only $20.00 ppd in
U.S. (Missouri residents add $1.15
tax). SCOTT, P.O. Box 510408, St.,
Louis MO 63151-0408. (314)846-

0252. Money Orders or C.O.D.
BNB340

CONNECTICUT'S FAVORITE HAM
STORE. ROGUS ELECTRONICS,
250 Meriden-Waterbury Turnpike,
Southington CT 06489. (203)621-
2252. BNB355

SWAN ASTRO 102BX, 160-10 Meter,
power supply, antenna tuner, Heathkit
electronic keyer, Misc Ham publica-
tions including Radio Fun, QST, and
73 1980-present, some complete.
Great beginner package. $350 takes
all. (216)587-1308 after 2 pm EST.
BNB360

Continued on page 89

TOLL

rree 1-800-666-0908 SRsers onty

KENWOOD

CALL FOR ALL YAESU
RADIOS & ACCESSORIES

CALL FOR ALL KENWOOD

o o7 CALL
aumco | PEn.. T
gk ol 8 s ALINCO
-  ICOM |  ISTANDARD

IC-WILAT :
IC-2A C2aaa CSBOAA

CALL FOR ALL ICOM CALL FOR ALL STANDARD

WC- TS

AEA = ASTRON * AZDEN = COMET = CUSHCRAFT = DIAMOND = KANTRONICS
MFJ = SANGEAN * SONY SHORTWAVE * DRAKE = MANY MORE...

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-866-6227 24HR. FAX 203-667-3581

LENTINI COMMUNICATIONS INC.

21 GARFIELD STREET, NEWINGTON, CT 06111

Same Day
Shipping

=I--&%
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Link Communications BRLC-II
Repeater and Linking Controller

RLC-ll Features:

® (4) Analog Lines Programmabie for
Temperature and Voltage Readings
@ (4) input Lines for Contact closure

® (1) Full Featured Repeater port

@ (2) Linking Full-Duplex ports
- Linking ports capable of operating
as stand alone repeater poris Readings
- Separate ID's, Time-Out Timers, @ (8) Output Lines for control of external
Hang timers, and Courlesy Beeps peripherals

® Clean and Understandable Voice Synthesizer with 400 + words
@ All Ports have both COR and PL inputs allowing off site access changes
® DTMF Access from ALL Ports
® 2400 Baud Senal Port allows remote programming of the RLC-lI
® Optional Full Duplex Autopatch with 200 Number Dialer
Only $199.95 plus s&h
@ Optional 19" Steel Rack Mountable Enclosure Only $100.00 plus s&h
@ (20) Time Scheduler Slots with Hourly, Daily and Weekly Events
Voice Time of Day Clock
@ Complete Remote Programming using DTMF Tones
@ Multiple Password Prionity Assignable to each command
@® Al Commands can be renamed from 1 [0 6 digils in length
@ Independen! DTMF mute function can be assigned fo all ports
@ Doug Hall RBI-1 Remote Base control of Kenwood Radio support

ONLY $599.95 piws san

Link Communications
P.O. Box 1071
Bozeman, MT 59771-1071

(406)587-4085 l

S ——

a— —
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' We have what

Bright Neon QSLs that jump off the wall.
Black ink on 65# Postcard Stock with six
Neon colors to choose from: Neon Blue,
Neon Purple, Neon Lemon, Neon Orange,
Neon Red, and Neon Pink. Printed in format
shown, state outline & logo included at no
extra charge. (Please indicate if you want
| ARRL logo when ordering).

250 QSLs $§ 26.95
500 QSLs $30.95 1000 QSLs $ 36.95
plus $3.95 shipping U.S.
Ham it up with all six Neon colors, order
the Rainbow Box for only $4.00 more.

You'll be hard pressed to beat the price
while creating such STAND OUT quality.

you’re looking for

BRIGHT NEON QSLs $26.95

@’N_Q#f)KK'

JIB NELEOH
20id WERT AT, 150
EoEENRY, i S

rar o [

el B Bl i e el

Send your check or money order along with
(Printed or Typed) Name, Address, (including
County), Call Letters and Color of Stock
TO: BB&W Printing
803 N. Front Street
McHenry, IL 60050

Custom job or Different Stock, No Problem,
Call: (815) 385-6005

Serving You Better

Expanded Phone Service
9 a.m. to 6 p.m. Monday - Friday

Braunschweiger

Call Me
Kevin

N2ABV

17 years experience
fnrmerly with

Celebrating
his 40th
Anniversary in
Ham Radio Business

Ross
Hansen

WB7BY2
At Your Service

AES Store in Cleveland

Call

88 73 Amateur Radio Today * August, 1993

K Cnmpetitlve Pricel r '
e Same Day Shipping -
e All Major Brands °

Today (208) 852'0830

ROSS DISTRIBUTING COMPANY
78 S. State Street, Preston, Id. 83263 |
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Fa'F ENTERPRISES
70 ORDER: 1-800-233-2482

=EnCe & 0. 218 o320 Fax 2

Complete Inventory

ANTENNAS | TOWERS

TELEX/hy-gain ROHN

CUSHCRAFT HY-GAIN
DIAMOND ACCESSORIES

YAESU ICOM MFJ AEA
BELDEN COAX: ASTRON

ng.LII:rE losa; 50 ohm, POWE H

SUPPLIES

RS4A RS7A RS-12A
RS20A RS-35A RS-S50A
| RS20M RS-35M RSS0M
VS-20M VS-35M VS50M

CALL US FOR YOURs!

RG-213/U
{8267) 50 ohm. Mil-spec.
RG-8/U
(&23T) 50 ohm
RG-8/U
[E214) 50 cben. Foam.
RG-8X
[G758) 50 ohm. b
Don'l settie for lessthan the best

COPPERWELD ANTENNA WIRE:
Salid: 12 ga; Solid: 14 ga.. &
Stranded 14 ga. Cul 1o your specs.

ROTOR CABLE: Call for

Standard (6-22, 2-18) s
Heavy Duty (6-18, 2-16) equipment

We stock Amphenc| Conneclors
Connectors Installed! Jumpers & custom cable assembiies.
Call or write loday’' We ship woridwide.

VISA Mastercard RF
e E NT; E EﬁﬁSES

Rstums sutyec! 1 207« resockng ee
No molerang or fower el Merrifield, MN 56465

CIRCLE 171 ON READER SERVICE CARD

here's the Beam?

Unobirusive DX Gain Antennas for 80 thra 10

* Easily hidden * Install Fast » Fixed or Portable «

There's a 20 meter sntenna with real DX Pasch

hidden ia this picrure. You can't see iL and your

e meighbors can't either. Bat it works DX barefou:
g snvway. How about & low profile S0040 30 m-

% bander? Ora 2 element monobander for the amic?

: B2 All easily fit the pockethook--Pnced $29 10 399,

Work DX without telling the neighbors

LYl Infopack $1 AntennasWest
Box 50062-R, Prove, UT 84605  (801) 373-8425
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SCARED OF THE CODE?

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

Morse Code teaching software from GGTE is the
most popular in the world—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Farnsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every
required character every time—in 12 easy lessons.

Sneak through bothersome plateaus in one tenth of
a word per minute steps. Or, create your own drills
and play them, print them and save them to disk.
Import, analyze and convert text to code for addition-
al drills.

Get the software the ARRL sells and uses to create
their practice and test tapes. Morse Tutor Advanced
Edition |s approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours
today.

For all MS-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send $29.95
+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specity 5% or 3% inch disk
(price includes 1 year of free upgrades)
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OFFERED PEANUTS FOR YOUR TRADE-IN RIG?

| pay cash! RADIO RECYCLERS, 7730 W. National

Avenue, West Allis Wl 53214, (414)771-7121.
BNB400

WANTED: Schematic Siltronix model 1011-C, copy
OK, reasonable fee. (704)333-9363 EST. BNB425

BROWNIES QSL CARDS SINCE 1939. Catalog &
samples $1 (refundable with order). 3035 Lehigh
Street, Allentown PA 18103. BNB430

QRP KITS IN CANADA! CW Transceiver kits for
most bands, superior quality, full warranty. Exciting
new products! Send Large SASE for catalog. “CQ
RADIO KITS", Box 1546, Bradford, Ontario. L3Z-
2B8 CANADA. (416)775-9119. BNB433

QSL CARDS- Look good with top quality printing.
Choose standard designs or fully customized cards.
Request free brochure, samples (stamps apprecial-
ed) from: CHESTER QSLs, 310 Commercial, Dept.
A, Emporia KS 66801. FAX (316)342-4705.BNB434

HR2510, HR2600 Lincoln owners: Amazing new
speech compressor circuit uses your “mike gain”
switch as controller! Super loud & clear, natural
sound. No gimmicks. Send SASE for details to: J &
D ENTERPRISES, Dept. 73, PO Box 60228, Santa
Barbara CA 93160. BNB440

QSL SAMPLES send $1 (refundable). Bud Smith,
Box 1948, Blaine WA 98231. BNB475

PROTOTYPE SERVICE FOR HOBBYISTS & EN-
GINEERS. Single quantity ss PCB's. $10 minimum.
No setup fee. We also scan magazine artwork. Get
out your back issues! FIRST PROTO, (407)392-
8677. BNBS510

PASS THE NO CODE TEST."Easy Method.” Send
$4 and SASE to L.W. SERVICE, P.O. Box 91, Hill-
side NJ 07205-2702. BNB535

FINALLY AVAILABLE! A rugged, reliable, reason-
ably priced handheld carrying case, $18.95. Lifetime
Warranty. THE CASE (800)276-6179. BNBS80

DON'T BUY QSL CARDS UNTIL YOU SEE MY
FREE SAMPLES. Also | specialize in custom cards
and QSL business cards. Write or call for free sam-
ples and custom card ordering information. LITTLE
PRINT SHOP, Box 1160, Pflugerville TX 78660.
(512)990-1192. BNB595

DUPLEXER TUNING GUIDE. A complete booklet
showing step-by-step instructions on tuning all types
of duplexers. Included is theory of operation, de-
tailed diagrams and much more. Send $9.95 plus
$2.50 s&h to RGM PUBLICATIONS, 533 Main
Street, Hilisboro NM 88042. For faster service using
a major credit card call (505)895-5333 and order to-
day. 30 day money back guarantee. BNB635

DX PACKET PROGRAM-extraclts & saves DX
spots from AK1A type DX packet cluster net w/o be-
ing connected! Requires TNC & IBM PC/AT. Con-
trols Kenwood TS-440/940, $15. KK4LP, 9606 Todd
Mill, Huntsville AL 35803-1108. BNB655

QSL CARDS-Quality printing, low cost. Samples $1
(refundable with order). AACO, Dept. S38, 1639
Fordham Way, Mountain View CA 94040. BNBE&70

RIG REPAIR by 20-year ham. Fast, reasonable.

Skip Withrow, 5404 S. Walden Street, Aurora CO
90015. (303)693-0997. BNB702

Continued on page 91

NO TUNERS

NO RADIALS |
NO RESISTORS
NO COMPROMISE

FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.

*“See review In Oct. 73, 1884 "Sepl. 73, 1985 March 73, 1088
CQ, Dec. 1988 Mar. W.R 91
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[ RACK AND CHASSIS BOXES

MODEL DESCRAIPTION

W x 0 x H [
1AUS | 19 x5x 1.78
IARUT | 18 x Tx 1.78 18.75
1TRUIO] 19 x 10 x 1.78 20.95
2AUB 18x8x 3.6 14.78
ZAUT | 19xTx a8 20.98
ZAUTD] 19x 10x 3.8 23.18
UL | 10xSx 528 20.08
SAUT | 19 xTx 828 23.18
ARUID) 18 x 10x 528 | Z5.TE

FAX DRDERS (B00) 351 2740
SESCOM, INC.. 00 WARD DRIVE
ﬁ HENDERSON, NEVADA 85015 LISA
—EC RS CAL MELE (700 25340 J
CIRCLE 167 ON READER SERVICE CARD

PAY

includes programming cable box chips, hacking B-MAC, wireless cable
(MMDS) descrambhing, bullets, PLUS fixes and much more, ONLY $18.95

Cther PAY TV and SATELLITE DESCRAMBLING volumes; Valume 1
(BASICS). 1989, 1991, and 1982, §15.95 each. Diffarent turn-ons, bypasses.

ECM's, schematics and counter ECM's in each. THE COMPLEAT WIZZARD.,
using the VC|| data stream, $15.95, Any 3/832 95 or 5/554.95._ SCRAMBLING
NEWS monthly, keep up with the Lates! in sateliite and cable descrambling.
Everything that's new $32 95/r. QUR BEST DEAL, (everything here) the video
and much more for only $129.95 New catalog $1

From
Micro
Computer

TV AND SATELLITE DESCRAMBLING
* 1993 EDITION »

SCRAMBLING NEWS

1552 Hemel Ave.. #12). Buftzip. NY 142

ce/FAX (T16) §74-2028

Add $& for COO
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| P
¥ iJ

RC-1000
REPEATER

Concepts CONTROL!.ER

e Autopaich * Reverse Autopaich

User Programmable CW 1D,

Control & User Codes & Timeouls

Manual with schematics = 90-Day Warranty
Wired & Tested w/ manual .... $239.95

‘ Bl Micro Computer Concepts

=

8849 Gum Tree Ave.
New Port Richey, FL 34653

813-376-6575

CIRCLE 160 ON READER SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

QSLs

_ Rainbow Assortment

Banaboo, Wisccasia |Call Today &
R Cowy We Ship Next Day 2nd Day ASAP
R&§Z2Z 100 $29.95  524.95 §19.95
— — 200 $39.95  $34.95 $29.95
=== 400 $49.95 $44.95 $39.95
$49.95 54495

s 500  $54.95
1000 599.95 $89.95 $79.95
Antennas West AN arders ppd 2ad day sirf priocity mall,

(801) 373-8425 Box SO0G2.S. Prove, UT 84605
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Jcom® SPECIALIST

SALES AND SERVICE
Technician for 17 years with ICOM can

revitalize your old equipment...or trade
in for new.

CAP or MARS mod performed on
purchases at no exira charge, if
requested at time of sale.

***SERVICE: $50 per hour***
**NO MINIMUM * FAST TURNAROUND**

ITECH

Lewisville West Center 701 S. I-35E, Suite 115
Lewisville, TX 75067
(NW comer 1-35 & Fox Ave.)
Phone: 214/219-1490 * FAX: 214/219-1687

WASWZD WB5QCY
Fred Palmer Bea Palmer

(Also service KDK & buy inoperalive equipment)

$1

2%

AVAIL.

ASA

“FIBERWHIPS”

MODELIMTR MHZ

HFA 6 500540 I

HFA10 280297

HFA12 24892499

HFA1S 2102145

HFA17 18.1-188

HFA20 140-14.35 |
HFA30 10.1-10.15

HFA40 7073

HFATS 3540

IN U.S.A,

EACH

+ 55.00 S&H
(SC Residents Add

Check in Advance
or C.0.D.

HEAVY-GAUGE
NICKEL-CHROME
BRASS FITTINGS
250 WATTS POWER
APPROX. 8’ LENGTH

PO Box 3461
Myrtle Beach, SC 29578

1 -800-722 - 2681

Mobile HF Antennas

MADE

L, TR W S omoweom W A

6.50

Sales Tax)
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Number 27 on your Feedback card

NEew probucTs

Compiled by Charles Warrington WA1RZW

GLEN MARTIN ENGINEERING
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Glen Martin Engineering has
announced the addition of two
new roof towers to its aluminum
antenna support line. The pre-
mier model is the RT-936, a 9-
foot four-leg tower capable of
mounting up to 28 square feet
of wind load. This tower weighs
just 78 pounds and the price is
$378.75.

The lighter model is the RT-
This four-leg tower stands B
feet tall, and will support wind
loads of up to eight square feet.
This tower is priced at $189.85.

Both towers are UPS
shipable. Both come complete
with rotator mounting supports
and a top plate stamped for di-
rect thrust bearing bolt-up. The

“-, towers are constructed of
\\ rugged 6061-T6é angle alu-

\ minum with stainless steel
\\ hardware.

For more information, con-
. | tact Glen Martin Engineering,
Route 3, Box 322, Boonville
MO 65233; (816) 882-2734,
FAX (816) 882-7200. Or circle
Reader Service No. 202.

ANTENNA SALES &
ACCESSORIES

ASA has introduced a new HF mo-
bile antenna package for the enthusi-
ast: Model HFA-COM (High Frequency
Antenna Combination). This package
consists of five separate frequency
“fiberwhips™: 10, 15, 20, 40, and 75
meters. The unique design of these
fiberwhips eliminates the need for re-
tuning after each breakdown and set-
up. The antenna is designed to with-
stand a heavy wind load with solid
brass and chrome-plated hardware to
handle the elements. The approximate
assembled length is eight feet. It is
priced at $65, plus $5. S & H. For more
information contact ASA, P.O. Box
3461, Myrtle Beach SC 29578; (800)
722-2681. Or circle Reader Service
No. 206.

AMATEUR
NETWORKING
SUPPLY

Amateur Networking Supply has in-
troduced two new producls designed
especially for packet network builders:
the Netrix Diode Matrix Board and the
WireModem Adapter.

The Netrix is used lo create a net-
work switching node of up to six TNCs.
The unique stacking configuration
eliminales the need for cables, offers
significant performance advantages
such as higher speed and reliability,
cosls less than similar products, and is
compatible with all TNCs.

The WireModem Adapter is an inex-
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HFA-COM

pensive yet reliable plug-in circuit that
connects up to six TNCs together via
their modem disconnect headers, us-
ing a passive WireLan matrix. Applica-
tions include connecting muitiple net-
work swilching modes together, hard-
wiring a data server into the network,

80 73 Amateur Radio Today » August, 1993

TEN-TEC

TEN-TEC has In-
troduced a miniature
HF transceiver priced
atl $495. Simply plug
in the desired band
module and run SSB
or CW on any ham
band from 160
through 10 meters.
Measuring only 2.5" x

7.25" x 9.75" and

weighing five pounds, it is about hali
the size of many small HF
transceivers. This 50 watt travel com-
panion truly fits in a briefcase with
room 10 spare. A patented Jones filter
provides variable bandwidth S-pole
crystal filtering from 500 Hz to 2.5

kHz. A built-in microprocessor keeps
the VFO virtually drift-free and handles
the built-in iambic keyer. For more in-
formation contact TEN-TEC, Inc., P.O.
Box 8010, Sevierviile TN 37864, (615)
453-7172, FAX (615) 428-4483. Or cir-
cle Reader Service No. 203.

ADVANCED ELECTRONIC
APPLICATIONS

For antenna enthusiasts every-
where, the new AEA SWR-121 hand-
held antenna analyst provides compre-
hensive antenna performance informa-
tion in an easy-lo-read graphic format.
With its LCD spectrum display, the
SWR-121 shows an antenna’s SWR
curve over an entire frequency range,
unlike other instruments which can
look at only one frequency at a time.
This battery-operated unit is designed
for portability and easy use.

For more information, contact Ad-
vanced Electronic Applications, Inc.,
P.O. Box C2160, 2006 196th S5t SW,
Lynnwood WA 88036; Sales: (206)
774-5554, literature request line: (800)
432-8873. Or circle Reader Service
No. 201.
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DIGITAL COMMUNICATIONS

DIGITAL Communications Inc. has
introduced a new voice mail system for
repeaters, consisting of the DCI-100
computer board and the DCI-MULTIM-
BX multi-user mailbox software. The
board plugs into your IBM PC or clone
and connects (o your radio or repeater.
Individual messages are recorded by
one user for replay by another. They
are recorded on your hard disk in indi-
vidual mailboxes for replay at a later
time. The only limit on the number of

users or messages is the size of the
hard disk. You can store roughly an
hour's worth of messages for every 20
Mb of free disk space. The DCI-100
board is priced at $199 and the DCI-
MULTIMBX software is priced at $60.
For further information contact DIGI-
TAL Communications Inc., 8946 Shook
Road, R.R. #4, Mission, B.C., Canada
V2V SM2; (604) 820-1162, FAX (604)
826-0704. Or circle Reader Service
No. 204,

or creating a gateway between differ-
ent network types. The WireModem
can operate at 19,200 baud or more,
Both products are compatible with
ROSE and TheNET networks. For

prices and more information contact
Amateur Networking Supply, PO. Box
219, Montvale NJ 07645; (201) 573-
2717. Or circle Reader Service No.
205.



ROSS’ $$35% USED AUGUST SPECIALS: KEN-
WOOD SM-230, $750.00; TS-130S, $480.00; TS-
950SD, $3.000.00;: BC-7, $75.00; ICOM IC-3200A,
$399.90; 2KL, $1,200.00; IC-701 AND IC-701PS,
$560.00; YAESU FT-101ZD, $539.90; FL-2100F,
$429.90; FRG-8800, $580.00; YO-101, $200.00;
TOTAL COLLINS S LINE STATION, $1,500.00;
VIDEOCIPHER 2000E, 2100E, $330.00 TO
$400.00; SRD-8000, $700.00; LNB-45 DEGREE,
$50.00; X-10 MESH DISH, $390.00; HALLI-
CRAFTERS HT-37, $399.90; HT-41, $595.90. For
more information call and ask for ROSS AT
(208)852-0830 or send 2 stamps. We have over
240 used items in stock. Mention ad. Prices cash,
F.0.B. Preston. ROSS DISTRIBUTING COMPANY,
78 South State, Preston ID 83263. BNBT07

GIANT SOLAR PANELS $44.00 EACH! Excellent
Prices/Solar Equipment/Accessories. Free Informa-
tion/Send Stamped Envelope, Catalog $3.00. To:
QUAD ENERGY, P.O. Box 690073, Houston TX
77269. (713)893-0313. BNB715

SIMPLEX REPEATERS $149.00! We manufacture
them ourselves. QUAD ENERGY. (713)893-0313.
BNB716

ELECTRON TUBES: All types and sizes. Transmit-
ting, receiving, microwave . . . Large inventory =
same day shipping. DAILY ELECTRONICS, 10914
NE 39th ST. Suite B-6, Vancouver, WA 98682.
(B00)346-6667 or (206)896-8856. BNBT719

MINIATURE POLICE RADAR TRANSMITTER One
mile range, $41 assembled, $31.00 kit, (219)489-
1711. P.O. Box 80096, Feort Wayne IN 46898.

BNB725

HAM RADIO REPAIR—Prompt service. ROBERT
HALL ELECTRONICS, 1660 McKee Rd., Suite A,
San Jose CA 95116. (408)729-8200. BNB751

THERMOGRAPHED CARDS! Raised print QSLs at
flat printing prices. Samples: Phone (817)461-6443
or write: W5Y1 Group, Box 565101, Dallas TX
75356. BNB761

WANTED; HAM EQUIPMENT AND OTHER PROP-
ERTY. The Radio Club of Junior High School 22
NYC, Inc. is not only the Big Apple’s largest Ham
club but also the nations only full time, non-profit or-
ganization, working to get Ham Radio into schools
around the country as a theme for teaching using
our EDUCOM-Education Thru Communication-pro-
gram. Send your radio to school. Your donated am-
ateur or related property, which will be picked up or
shipping arranged, means a tax deduction to the full
extent of the law for you as we are an IRS 501 (c)
(3) charity in our thirteenth year of service. Your
help will also mean a whole new world of education-
al opportunity for children around the country. Ra-
dios you can write off, kids you can’t. Please, write-
phone-or FAX the WB2JKJ “22 Crew” today: The
RC of JHS 22, POB 1052, New York NY 10002.
Telephone (516)674-4072 and FAX (516)674-9600.
Young people, nationwide, can get high on Ham Ra-
dio with your help. Meet us on the WB2JKJ CLASS-
ROOM NET: 7.238 MHz. 1100-1230 UTC and
21.395 MHz. 1300-1900 daily, also at the ARRL Na-
tional Convention in Huntsville AL, August 14-15

BNB762

LICENSE PLATE HOLDERS (Chrome or Black)
with message plates. Your name and call letters en-
graved. Designed mail box plate (12 1/2" X 4 1/47),
black. Name and number engraved. Chrome or
black license plate holder $10.50. Mail box plate
$12.50. Each order, S&H $2.50. N.E. MARION EN-
GRAVING, R.F.D 2, Box 360, Peterborough NH
03458. BNB770

Continued on page 92

The $349.00 Bullet-Tested QRY Solar Power Supply keeps your
repeater on the air “round the clock or powers your 100w HF station
&0 hrs a month. Control circuit speeds charge, protects gel cells &

scaled battenies. Fully assembled, QRV, portable. Easily expanded.

Add $10S&H  [nfo $1 /
(8011373.8125 el aennas West
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NEWTTonc-Master™ Touch Tone Decoder

| MoTron Elcctronics
310 Garfield St., Suite + 4 Eugene OR 97402
Info: (503) 687-2118
Orders: (800) 338-9058 « Fax: (503) 687-2492

Decode and display Touch Tones from a telephone, lape
recorder, scanner, or nearly any audio source. v 16 digil
LCD display, 80 digit scrollable buffer + High speed
decoding, up to 25 digits per second + Built-in speaker v
9V battery or external power + Metal case v TM-16 PLUS
includes RS-232 output and Software for optional automatic
datef/time/number logging using your IBM Compalible
computer v Battery and audio cables included.

TM-16 Standard Model $169 5228
TM-16 PLUS RS-232 Model with Software $239 5200
P5-12 AC Power Adapter $10

S/H $5 USA/Canada, $15 Foreign

30 day money back guwarantee! Try at no risk!
Visa, MasterCard & American Express Accepted

RAZY BOBS  73-893
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DDE_h!Fes '
HAM Radio ] Encyclopedia

Incl. Packel, SWL, ' s [l
E}IZEITEE SSTV, CW, |“ n“n
'E:nntrﬂ Mnda 250 WAY s=ound
FCC regs, FAX, effacts & full Ingth
and moral® music scores!

Bibles & Religion - New+0ld Testament, + lots of progsl®* 315
Clipart Goliath - 1000s of TIF/PCX images* $15

Colossal Cookbook:over 4000 recipes, nutrition guldes, morel * $15
Complete Bookshop - Classics, History, Cooking, Jokes!* $15
Deathstar Arcade Battles: Exciting action + casino games®* $15
Dictionaries & Languages: thesaurus, word proc, 12 langs™ $15
Encyclopedia of Sound: 1005 of WAV sound effects & music $15
Cur Solar System: Exciting NASA photos +astron progs*® $15
Shareware Overoad] - 600mb, zipped, recent releases!® $15
Sound Sensations: sounds, voices for Adlib, Sndblstr, midi* $15
TechnoTools: C/C++, Basic, dBase, Unix, 05/2, Assy, more!* $15
Too Many Typefonts! ATM /Adobe-1, TrueType, HPLJ, utils* $15
Windoware - progs for Windows. busi, educ, utils, games* $15
Warld Traveler: breathtaking multimedia slide show $15
Audubon's Birds of America or Mammals (choose one) $29
Beauty and the Beast -Multimedia read-along. Educational! $49
Blazing Graphics (Danger Hot Stuff) exciting VR demos $19

Conan The Cimmerian: Exciting action, and adventure $39
Dinosaurs! (Knowledge Adven) interractive chidrns adventure $39
Global Explorer: detailed tour of the earth. Sights, maps $99
Grammy Awards: filled with 34 years of music/sound/images! $39
Magazine Articles/Summaries -100s of USA's top periodicals $9
Mayn Clinic: llus family health guide and reference $39

National Geographic Mammals Encyclopedia multimedia $33

PC Sig Games: New! Incl Wolfenstein 3D, Crmdr Keen* $19
Phoenix Shareware vol 2 $19; vol 3 New!* $39

ProPhone "92 {3-discs), $39 - ProPhone "33 (Tdiscs) $129
Publish 1! Full featured desktop publ with fonts! DOS. $29
Saoftware JukeBox - Selectware's software sampler & damos $39
Space Adventure: (Know! Adv) interractive chidrms adventure $49

@<

Stellar 7: interractive exciting game $29
Street Atlas USA - Maps every street in USA! $99 Call for
USA Wars Series: choose any one for $49 free flyer

Desert Storm: Viet Nam; WW II; Korea; Civil War
World View - Exciting mulitmedia tour thru space $29
* poted CDs contain shareware, public domain, commercial software
Min order $28. Shipping: 48 states $6 s&h for 15t 3 CDs, 50¢/CD ad-
dt'l. Others: callfax for rates. No surcharge for credit card! Prices sub-
| ject to change. Not responsible for typographical errors.

@ TVad 1L e 800-776-5865

50 New Salem St Fax (6172466776

Wakefield, MA 01880 Other calls: (617)2466767 | i o™ |

Backpacker Il CW Xcvr
Kits (complete kit $159.95 + S&H)
and many other fun kits! Send

$1.00 for our new kit catalog.
TEJAS RF TECHNOLOGY

P.O. BOX
HOUSTON, TX

PH(713) 879-9300 FAX (713) 879-9494

720331
77272-0331
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Protect
your expensive gedar.
Fastest crowbar in the west...

east, north
and south.

LUKE HIGH CURRENT

POWER SUPPLIES

SO0—a0AMP—13.BY
S80—B0AMP—13.8V .

5100—100AMP—13.8V .. ..

536H—35AMP—28Y
S55H—55AMP—28Y . |
S26VH—25AMP—50V
S50VH—S0AMP—50Y
STSVH=T5AMP 50V . .

OPTIONAL FAN COOLING. .

. 5430
5470
5405

..5410
5475
5430
5510
9979
5 &5

= Flactonic Reguloted

s Fold Bock Currant Lirmid

& Dol Crovelar - Auto
Resat on 1 Ploo Second,
Latch on 1 u Sacond

*Line Inpul Surge Profac-
Fir

= Large Lighted VolttAmp
heter

«| arge Computer Grode
Caps
= Diitpiut BF Filters

LUKE CO.

E M43 North @ Mile. Lake City. MI 49651
[&16] 225-4593

sMadea in L.5A

=N Yeor Warnarty

= Dver Termmp Protection

#Cwer Tarmp indicator

s _rowor Inckooior

o 1200240 volts on Most
Modeals

«No Surge, Time Limif,
50% Duty, etc. with
Diptional Fan Cooling

= Soft Start on Most
hModels
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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 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628
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Like ¥ Packet ? Chock Full of Features and Tips!

Packet Power.

¢‘ Subscribers worldwide meessu:rnulty written
oy 524 ~— and edited. Mention 73 ond receive

s —< | 3 bonusissues! Sample copy $2. Send check
or money order [US funds) foday to:

Packet Power ¢ PO Box 189 « Burleson, TX 76097

Have your own repeater or link system!
Lasy repeater selup without modification 1o your radio gear, simply
plug in and go! Ideal for emergency or portable/mobile repeaters!
The BRI-2 works with ANY receiver (or scanner) and ANY trans-
mitler. Super sensitive VOX operation makes sclup quick,
Includes Hang and timeow timers. Passive audio interface for clean
audio. Only 4.5" x 3.5 x 1.5" and choice of 12 VDO or 9V battery
power (please specily when ordering). ORDER BRI-2 $50.

Far Wi-directionnl links oeder our BRI-2-DUAL mede] shich contalng tee al
the abtave in one box, ORDER: BRI-2-DTAL 485

The BRI-2-RB as a built in "ramote base” interface ao yon ean link your

reprieater with other (requencied or repesters, Simple and . easy o wse
ORDER: BRI-2-RE $25

MANY MORE PRODUCTS, CALL/WRITE FOR INFO¥
ELECTRON PROCESSING, INC
PO, BOX 68 CEDAR, MI 49621 (616) 228-7020
MLNY pdd anles taw alas.

Plesss sdd Kb shipfhandl US, 38 Canada AK HI

Quality Microwave TV Antennas

" WIRELESS CABLE - IFTS - MMDS - Amateur TV
ame - @ Ultra High Gain 50db(+) » Tuneable 1.9 fo 2.7 Ghz.
- & * 55-Channel Dish System $199.95
= 36-Channel Dish System $149.95

* 20-Channel Dish System $124.95

o Optional Commercial Grid Antenna {nat shown) Add $50.00
& Yapl Amennas, Components, Custom Tuning Avaiable
.« (all or write (SASE) for “FREE™ Catalog

“5ee% . PHILLIPS-TECH ELECTROMNICS

P0. Box » AZ B5252

({602) 947-7700 ($3.00 Credit all phone orders)
MasterCard = Visa » American Express « COD's « Quantity Pricing

CIRCLE 249 ON READER SERVICE CARD

WEFAX

New Products for Weather Satellite Reception on 1691 MHz

1691 MHz Downconverter
Model 1691A, 1691 MHz in -137.5MHz |.F,
Rev Noise figure = 1.2dB
Rev Gain = 25dB - PWR 12-14VDC @200MA
Assembled and tested. .......ccoveeviiennnnn....Opecial $275

1691 MHz Preamp
Model 1691 LNAWP, 1600-1700 MHz
Noise Figure = .8dB - gain = 25dB
Totally weatherproof housing. Type "N' Connectors.

................................................................. Special $120
1691 Mhz Loop Yagi

VD6 N CONMBGION i.iiiiiviiivesiniasuindhaminasis Special $99
ﬂ Write for FREE calalog.
DOWN EAST MICROWAVE

RR 1, Box 2310 Troy, ME 04987-9721 USA
Phone (207) 948-3741  Fax (207) 948-5157

Model 1844LY, 44 Elements, Gain 20+ dBi, length 9 foot,

Texas

BugCatcher

"The SERIOUS HF Mobile Antenna”

FOLD-AWAY
ANTENNA MOUNT

F.0. Box 425

903-527-4163

Are you ready to own the

HENRY ALLEN WBSTYD — TINA ALLEN

ATV CONVERTERS

DISCOVER THE WORLD OF HF AMPLIFIERS per

Unmatched in Quality
Unmatched in Performance

CALL OR WRITE FOR
FREE BROCHURE
GLA SYSTEMS

Caddo Mills, Texas 75135

We can supply everything you need for that R S
BIG mobile signal you have always wanted!
The Texas BugCatheer can be custom
designed fo fit YOUR particular vehicle,

" FOLDS TO ALLOW mﬁﬁé TO OPEN
FOR MINI VANS AND UTILITY VEHICLES

BOLTS TO TRAILER HITCH OR FLAT PLATE
SUPPORTS LARGE HF MOBILE ANTENNAS
NON FOLD OVER MODEL ALSO AVAILABLE

CIRCLE 124 ON READER SERVICE CARD

HF LINEAR AMPLIFIERS

MOTOROLA BULLETINS

BEST?77

FAST SCAN TELEVISION
70 CM

Pa

ANTSSE J00W 9160.T0
ANTE2 140W § 23.25
ANTTOL 20W § 83.TO
ANTTEH 20W 3 93.19
AR313 300W $403.00

NEWI 1K WATT 2-50 MHz Amplifier

Complgty Pargy
inthe MOTOROLA Bulletine.

iers Described

EBG] 140W § BR.65

EB2TA 300W §130.20
EB104 600W §448.15
AR3IDS I0DW $3B3.52

AT Si TERIA

Model 88 Heat Sink(6.5212x1.6) ... 1.1.“
CHS~6 Copper Spreader(6x6x1/4) .....8 18.00

We slso stock Herd —to—Find parts

POWER SPLITTERS and COMBINERS

2-—-30MHz
PEP 2=Port ...oooviinnmrininnin

2 420-45%0...
ATV3 420450 (GeAS— FET).......8 49.95 Kit 600 Watt
ATVA 902-928 (GeAS—FET)....... 8 50.95 Kix 1000 Watt PEP 2—Po

ﬁ,l.ll]-lf.} 5Q|.IE'|.'I'.H CONTROL for ATV

.5 39.95 Kit

1200 Watt PEP &—Port .......ccevvrmmnsnins

CHIPF CAPS—Kemet /ATC
METALCLAD MICA CAPS ~Unelco/Semceo
RF POWER TRANSISTORS
MINI=CIRCUIT MIXERS

sB L—‘Idl Eﬂﬂllﬂ

SAL-1
ARCO TRIM

VE200—-20/48 RF Choke

168.05
L PR R - - 1
1 §9.95

PUSH—PULL LINEAR

TER AMPLIFIERS
35 Watt ol A35A
75 Watt Maodel BT5A..
Available in kit or mud,l'lut:d

LB TO.05 Kit HEBET—PK (Hit)
KEBGT—1 [Manusl)

911905 Kit KEBET—PCE (PC Board) .. ..

56 = 580 - 65—

. $155.85 Broadband HF Tranzformsrs

Add § 3.50 for shipping and handling.

For detniled information snd prices, call or write for our free catalog.

ww *hip |
vy,

Communication
Concepts Inc.

508 Millstone Drive * Xenia, Ohio 45385 * (513) 426—8600

FAX 51 3-425-35 11
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SOLAR POWERED HAMS! The Sunswitch is a
charge controller to protect your batieries from over
charge. Power MOSFETs are used, no relays! As-
sembled tuned and tested $39.95 plus $2.50 ship-
ping. SUNLIGHT ENERGY SYSTEMS, 2225
Mayflower NW, Massillon OH 44647. BNB774

AMATEUR RADIO REPAIR SERVICE: Most makes
and models. Kenwood Authorized Service Center.
Over 30 years of Amateur Service experience. IN-
TERNATIONAL RADIO & COMPUTER, 3804
South US #1, Fort Pierce FL 34982. (407)489-56089.

BNB776

R-3%0-A SERVICE: Module repair and alignment to
complete remanufacture, new front panels, knob
sets, VFO calibration, new filter capacitors, tubes,
squelch modification, 20 years expert service, 2-
week turnaround, very reasonable, any condition
accepted. (419)726-2249. BNB813

FREE SHAREWARE AND HAM CATALOG for IBM
or CoCo. Morse code Computer Interfaces, $49.95.
DYNAMIC ELECTRONICS, Box 896, Hartselle AL
35640. (205)773-2758, FAX-773-7295. BNB815

SENSATIONAL NEW WAY TO LEARN CODE-Do
Aerobics, Sing, Jog, or Drive while leaming code!
Now the secret is yours! Order THE RHYTHM OF
THE CODE-Morse code music cassette today!
$9.95 ppd KAWA RECORDS P.O. Box 319-5, Wey-
mouth, MA 02188. The HIT of the 1993 Dayton
Hamvention! BNB824

SEIZED GOODS, radios, stereos, computers, and
more by the FBI, IRS, DEA. Available in your area
now. Call (800)436-4363 ext. C-6223. BNB826

DIGITAL SWR and POWER METER, Assemble,
Kit, or Plans, with Alarm and Set Points. FREE in-
formation. RUPP ELECTRONICS, 5403 West-
breeze, Fort Wayne IN 46804. (219)432-3049.

BNB831

FCC COMMERCIAL LICENSE PREPARATION
RADIOTELEPHONE-RADIOTELEGRAPH. Latest
home study fast easy audio video.

FREE details WPT PUBLICATIONS (800)800-
75B88. BNB840

AMATEUR RADIO REPAIR: FCC licensed, 17
years experience, lab quality NBS traceable test
equipment, reasonable rates. G.B. COMMUNICA-
TIONS, INC., 963 Birch Bay Lynden Rd., Lynden
WA 98264 (206)354-5884. BNB860

NEVER BEFORE! 20,000 shareware programs on
three CD-ROM discs, $69 plus $5 shipping. Includ-
ing many useful ham programs. Amazing value!
Dealers wanted! CROSLEY SOFTWARE, Box
276G, Alburg VT 05440. (514)739-9328. BNBS871

WANT A SUPERIOR KEY? Hi-Mounds paddle,
handkeys, bug, thigh strapped mobilekey have
smooth responsive handling. Eye-catching quality,
appearance, eliminate fist fatigue! SASE informa-
tion. KBXF, 9929 Foxsquirrel, Newport Richey FL
34654-3517. BNB873

AMATEUR RADIO REPAIR! all makes & models
average labor per unit, $96.00. W7HEF, DAN
RUPE, 1302 S. Uplands Dr., Camano WA 98292,
(206)387-3558. BNBS0O

PRINTED CIRCUIT BOARDS for 73 Magazine pro-
jects. Drilled, plated, G10. Techno Whizzy-1 VFO,
$7.50; Matrix, $8.00; Amp $5.50. Also boards for
QST, HamRadio; Nuts & Volls, Electronics Now;,
ETI Magazine, ARRL Handbooks. Full list free. U.S.
orders DEDUCT 20%. B-C-D ELECTRONICS, Box
20304, 858 Upper James Street, Hamilton, Ontario
Canada L9C-7MS5. BNB910



WANTED: BUY & SELL All types of Electron

Tubes. Call (612)429-8397. Fax (612)426-0929. C AUDIO SPECTRUM ANALYZER Amateur Radio Language Guide
& N ELECTRONICS, Harold Bramstedt, 6104 Eqg T — PP P « Hundreds of phrases, especially for the ham radio operator
L al 55038 = Jeme T e o SN S AL » Vol. 1 - French, Spanish, German, Japanese, Polish

Road, Hugﬂ MN ; BNBS15 i .-{'I‘l:‘i-ﬁx_ M:": :f_?l!__'__r':m'_ “" el = Vol. 2 - Swedish, takian, Portugese, Croatian, Norwegian

‘"'?"‘-‘h"'_-’-d!___- Sourd {ad i Sowared Bisder) = Vol. 3 - Russian, Danish, Czech, Korean, Hawaian
COMMODORE 64 HAM PROGRAMS-8 disk sides . r e —— * Vol. 4 - Chinese, Duich, Finish, Romanian, Vietnamese
over 200 Ham programs $16.85./5.29 stamp gets ' $119 - with Seund ( ard ;’:ﬂ-:{ﬂwm. A!:I:E:::ﬂuﬂ T:LT Indonesian
. per volume U.S., $12 outside U.S. 1o;

UI"IUE’UELl Eﬂit'ﬂ‘E.I'E Catﬂbg of Utilities, Games, Adult Ftn.sﬂ .':!"' ﬁul'ln‘-rt ROSE, P.O. Bax 796, Mundelein, | 60060-0796
and British Disks. HOME-SPUN SOFTWARE, Box Poulsbo. WA 98370
1064-BB, Estero FL 33928. BNB917 - (206) 697-347 Speak To The World
ACS NUOB BBS! Free access, over 16,000 pro- CIRCLE 311 ON READER SERVICE CARD CIRCLE 134 ON READER SERVICE CARD

grams. (316)251-2761. BNB923

CDMTELCB INDUSTRIES

INEXPENSIVE HAM RADIO EQUIPMENT. Send
postage stamp for list. Jim Brady WA4DSO, 3037

Audrey DR., Gastonia NC 28054. BNB327 your
Take gghil#'- MAGNET
USED AND NEW AMATEUR RADIO, SWL, AND TRE MOUNT
SCANNERS. We buy, sell, consign and trade used ‘ 2
equipment. Thirty day warranty. Western Pennsyl- Dual Band Mobile : ' Assembied Cabinets

vanias' newest Amateur Radio supplier. We also of- | 140 mhz, 440 mhz Siope Box Kits
= s s o e o et : P o
all 1or quotes. . ; = 1 - L
(412)825-8450. ORDERS ONLY (800)854-0815. . Multi-Whip Mobile POSKDSCIEE | KON SO0ING
ROBB KE3EE. BNBS29 - 140 mhz, 220 mhz, 440 mhz Small sheets Aluminum and Brass
150 Watt Power Rating
FREE HAM GOSPEL TRACTS. SASE. N3FTT, ’ Supplied with 121t of RG58 Coax Byens (Chassis Rits
5133 Gramercy, Clifton Heights PA 19018. BNB960 1 Choice of BNC or PL259 Connector Charles Byers K3IWK
1

5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Between 6PM and 9:30PM EST. Eves.
"Distributorship Available®

1-800-634-4622

Quality products Made in the U.S.A.

MTEL |-
i ch i, e s, L300 D)

CIRCLE 15 ON READER SERVICE CARD

PRINTED CIRCUIT BOARDS for projects in 73,
Ham Radio, QST, ARRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field Ct., Dundee IL
60118, BNB966

CIRCLE 222 ON READER SERVICE CARD

AZDEN SERVICE by former factory technician. —— — - .
i“;f‘:ﬁ?:‘;:ﬁ":‘i“gff:*;:%ﬁﬂ RADE SELL YOUR PRODUCT IN 73 MAGAZINE
(305)238-3327. BNB979 CALL DAN HARPER 800-274-7373

COMPUTER & PRINTER USERS: SAM Amateur
Radio Callsign Daiabase $39.95, $3.00 shipping.
Listen to

Renew your ribbons. Ink for 20 to 30 reinking $6.00 ' | S o
plus $3.00 shipping. C & S ENTERPRISES, P.O. | Let's Talk Radio
Box 561, Clinton MS 39056. Sid Wilson, WB5GFM. R 7 nights a week
BNBIS0 6pm to 12 pm on
| — — Spacenet-3,

Transponder-21,
Audio 6.2

ical Dealers wanted. Catalogs $3. SURPLUS

TRADERS, Box 276A, Alburg VT 05440. BNBS985

9:00 am - 5:30 pm
weekdays
netrons, Klystrons, Planar Triodes, etc...Jeremy '

SURPLUS Huge quantities. Lowest prices in Amer-

| BUY ELECTRON (VACUUM) TUBES Mag-

Madvin at the VACUUM TUBE EXCHANGE. COM M U N ICAT|ONS Weekends and evenings
(800)995-TUBE or fax at (800)995-6851. BNB987 | by appointment.
PICTURE QSL CARDS of your shack, etc., from 453 Buffalo Street ::*E:;';Eﬂ;?”ﬂmﬁ
your photo or biack ink artwork. 500 $28.00, 1,000 Jamestown, New York 14701 (800) 752-8813 for orders only
$44.50. Also non-picture cards. Custom printed

cards, send specifications for estimate. Send 2 T s

stamps for illustrated literature. Generous sample
kit $2.00, half pound of samples $3.00. RAUM'S,

Foors woerare o wess | | GET ON PACKET RADIO. . .
CELLULAR HACKERS BIBLE- $54.45; Cellular FAST an.d EASY- Fa
Programmers Bible-$84.45; Cable Hackers Video- With the o PC PaCK'Et Stat“:,n”

$39.95; Satellite Hackers Bible-$56.95; Scanner By PKT Electronics, Inc.
Hackers Binte534,45. TRLECORE, £.9; Sox The “PC Packet Station” is a complete packet radio station for the IBM PC including:

6426-RF, Yuma AZ 85366-6426. BNB993 ; _
-> VHF Radio Transceiver by Motoroal < -

VIDEOCIPHER/SATELLITE/SCANNER/CABLE/ -> 1200 baud modem < - -> TNC Software < -

ARATESVIELLULAT. Hopas MBhuas, Mod: You just plug the PC Packet Station into a half siot in your PC, plug in your VHF

E?;npﬂ BDELEE_H: iﬁiﬁwb antenna into the card, load the software and your're on packet, it's just that easy!

BNB994 PC PACKET STATION FEATURES: * Fast, easy installafion * Selectable, Com 1 through Com 4 with
selectable interrupts * Built in the USA * The Radio is totally shielded from the computer * Have a cusiom
ROTOR PARTS ROTOR SERVICE, ROTOR ac- application or a commercial use? Call us about Motorola radio modules, Motorola Telemetry Radios and
cessories: Brak-D-Lays, Quik-Connects, Pre-Set Motorola Telemetry Modems. Dealer inquiries weicome.
mods. NEW models for sale. Free catalog. PKT Electronics, Inc. 2668 Haverstraw Ave. Dayton, Ohio 45414 1-513-454-0242
C.A.T.S., 7368 SR 105, Pemberville OH 43450.
BNB996 CIRCLE 394 ON READER SERVICE CARD
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Uncle Wayne’s Bookshelf

REFERENCE

20N102 Practical Digital Electronics Handbook by Mike Too-
lev BA Contains nine digital test gear projects. Digital circuits. logx
devices. $14.50

20N103 Electronic Power Supply Handbook by Jan R. Sinclair
Covers many types of supplics—banenies, simple AC supplies, switch
mode supplies and inveners. $1625

20N104 Electronic Test Equipment Handbook by Steve Money
A guide 1o clectronic test equipment for the engineer, technician, stu-
dent and home enthusiast. $18.00

20N105 Digital Logic Gates and Flip-Flops by lan R. Sinclair A
firm foundation in digital electronics. Treats the topics of gates and
flip-fops thoroughly and from the beginning. $18.00

01CB0 Master Handbook of 1001 Practical Electronic
Circuits Tried and proven solid state circuits. $19.95

01PG8 Pirate Radio Stations by Andrew Yody Tuning in to under-
ground broadcasts. $12.95

01701 Transmitter Hunting by Joseph Moell and Thomas Curiee
Radio direction finding simplificd. $19.95

03R02 Rity Today by Dave Ingram Modern guide to amateur ra-
dioteletype. $8.50

OSED3 First Book of Modern Electronics Unique projects that
are money saving. $12.95

09022 The World Ham Net Directory by Mike Withowsli New—
2nd edition. Introduces the special interest ham radio networks and
shows you when and where you can tune them in. $9.50

02P33 Pirate Radio Directory by George Zeller Where to tune in
on secret enlenaimment stations. $7.95

10F093 1993 International Callbook The new 1993 Intcrnational
Callbook lsts 500.000+ licensed radio amateurs in the countries out-
side North America. It covers South America, Europe, Afnica, Asia,
and the Pacific arca (exclusive of Hawaii and the US. possessions).

100093 1993 North American Callbook The 1993 Nonh Amencan
Callbook lists the calls, names, and address information for 500,000+ [i-
censed radio amateurs in all countries of North America. $29.95

05H24 Radio Handbook, 23rd Ed. by William I. Orr WASAJ 840
pages of everything you wanied to know about radio communication.
$39.95

02810 Heath Nostaigia by Terry Perdue KSTP 124 page illustrated
history of the Heath Company. Includes many fond memonies contributed
by long-time Heathkit employees. §9.50

10DF92 1993 Callbook Supplement An updme 1o the 1992 Intema-
tional and Amenican callbooks. $10.00

12E76 Basic Electronics Prepared by the Bureau of Naval Personnel
Covers the important aspects of applied clectronics and electromics com-

12E41 Second Level Basic Electronics Frepared by the Ba-
reau of Naval Personnel Sequel 1o Basic Electronicx, thorough
wreatment of the more advanced levels of applied electronics. $9.95

01045 The lllustrated Dictionary of Electronics, 5th Ed by
Rufus P. Turner and Stan Gibilisco An exhaustive hist of abbrevia-
tions, and appendices packed with schematic symbols and conver-
sion tables. $26.95

20N091 Most-Often-Needed Radio Diagrams and Servic-

ing Information, 1926-1938, Volume One compiled by M.N.
Beitman An invaluable reference for anyone mvolved in Vimage

Radio restoration. $11.95

20N096 How To Read Schematics (4th Ed.) by Donald E.
Herrington Written for the beginner in electronics, but it also con-
tains information valuable to the hobbyist and engineering techni-
cian, $14.95

20N097 Radio Operator's World Atlas by Walr Stinson,
WOCP This is a compact (5x7), detailed, and comprehensive
world atlas designed 1o be a constant desk top companion for radio
operators, $17.95

20N098 Electromagnetic Man by Cyril Smith and Simon Best
Health and harard in the electrical environment. $29.95

20N020 Secrets of RF Circuit Design by Joseph J. Carr
Written in clear non-technical language, covers everything from
antennas (o ransistors. $19.50

20N107 Ham Stuff A comprehensive buyer’'s guide and directo-
ry. $19.95

20N109 73 Magazine Index 1960-1990 A complete index 1o

every anicle published in 73 Magazine through 1990. Book $15.00
IBM software (specify type) $20.00

20N110 Product Reviews Since 1945 Contains an index 1o
3,400 product reviews that have appeared in (05T, CQ, MR, 73 and

$29.95

munications. $10.95

Radcom. Book $12.95 IBM Software 5.25 $10.00

SHORTWAVE

06557 1993 Passport to World Band Radio by
International Broadcasting Services, Ltd You'll
get the latest station and time grids. $16.50

03511 Shortwave Receivers Past and Present
edited by Fred J. Osterman Guide to 200+
shortwave receivers manufactured in the last
20 years. The Blue Book of shortwave radio
value. $8.95

07R25 The RTTY Listener by Fred Osterman
New and expanded. This specialized book
compiles issues 1 through 25 of the RTTY Lis-
tener Newsletter. Contains up-to-date, hard-
to-find information on advanced RTTY and
FAX monitoring techniques and frequencies.
$19.85

03C09 Shortwave Clandestine Confidential by
Gerry L. Dexter Covers all dlandestine broad-
casting. country-by-country: tells frequencies,
other unpublished information: spy, insur-
secrel racko. $8.50

03M221 US Military Communications (Part 1)
US Military communication channels on shor-
wave. Covers frequencies, background on
point-to-point frequencies for the Philippines,
Japan and Korea, Indian and Pacific Oceans,
and more. $12.85

03Mz222 US Military Communications (Part2)
Covers US Coast Guard, NASA, CAP, FAA,
Dept. of Energy, Federal Emergency Manage-
ment Agency, Disaster Communications,
FCC, Dept. of Justice. From 14 KC to 9073
KC. $12.95

03M223 US Military Communications (Part 3)
Completes the vast overall frequency list of

US Military services, from 8993 KC to 27,944
KC. $12.95

09542 The Scanner Listener's Handbook by
Edward Soomre N2BFF Get the most out of
your scanner radio. $14.95

11T8B Tune in on Telephone Calls by Tom
Kneitel K2AES Formatted as a frequency list
with detailed description of each service and
its location in RF spectrum, $12.95

03K205 Guide to Radioteletype (RTTY) Sta-
tions by J. Klingenfuss Updated book covers
all RTTY stations from 3MHz-30MHz. Press,
Military, Commercial, Meteo, PTTs, am-
bassies, and more. $12.95

11AS10 Air Scan Guide to Aeronautical Com-
munications (5th Ed.)

by Tom Kneitel K2AES Most comprehensive
guide 10 monitoring US aeronautical communs-
cations. Covers all Canadian land airports and
seaplane bases. plus listings for Central
America, the Caribbean, North Atlantic, and
the Pacific Temtories. $14.95

15A002 Scanner and Shortwave Answer Book
by Bob Grove Most frequently asked ques-
tions by hobbyists. $13.95

07AG66 Aeronautical Communications Hand-
book by Robert E. Evans Exhaustive, scholar-
ly treatment of shortwave aeronautical listen-
ing. $19.95

11RF13 The “Top Secret” Registry of US Gov-
emment Radio Frequencies (7th Ed.) by Tom
Kneitel K2AES This scanner directory has be-
come the standard reference source for fre-
quency and other important information relat-
ing to the communications of federal agen-
cies. $19.95

11F52 Ferrell's Confidential Frequency List,
New Revised Edition

compiled by A.G. Halligey All frequencies from
4 MHz-28MHz covering ship, embassy, areo,
Voimet, Interpol, numbers, Air Force
One/Two, more. $19.50

115SR97 National Directory of Survival Radio
Frequencies by Tom Kneitel K2AES Handy

and concise reference guide to high interest
communications frequencies required by sur-
vivalists. $8.95

118M11 Scanner Modification Handbook, Vol,
1 by Bill Creek provides straightforward step-
by-step instructions for expanding the operat-
ing capabilities of VHF scanners, $17.95

11EED6 Guide to Embassy Espionage Com-
munications by Tom Kneitel K2ZAES Candid
and probing examination of worldwide em-
bassy and {alleged) espionage commumnica-
bons systems and networks. $10.95

15093 1993 Shortwave Directory (Bth Ed.) by
Bob Grove Extensively revised, the new 1993
Shonwave Directory is the consummate DX-
ers bible for the first 30 MHz ol radio spec-
trumn, up-lo-date and accurate. $21.95

20N094 A Flick of the Switch, 1930-1850 by
Morgan E. McMahon Discover the fast-grow-
ing hobby of radio collecting. $8.95

07R26 Wordd Wide Aeronautical Communica-
tions by Robent E. Evans Aircralt/Air Traffic
Control, Aircraft/‘Company Operations, Avia-
tion Weather Broadcasts. Aeronautical Flight
Tests, Worldwide Military Air Forces, Aero
Search & Rescue, Aero Law Enforcement,
NASA Flight Support, Aero Terms & Abbrevia-
tions and Aero Tactical Identifiers. $6.95

11789 Scanner Modification Handbook Vol. 2
by Bill Creek Here it is—a companion to Vol. |,
In fact, Viol. 2 has a section that provides im-
proved approaches and updated techniques
for the mods in Vol. 1. There's 18 new exciting
modifications for popular scanners. $17.95

03R01 World Press Services Frequencies
(RTTY) New 5th Ed A comprehensive manual
covering radioteletype news mﬂtnring—-—um
tains all information—antenna, receiving, ter-
minal units, plus three extensive frequency
lists. $8.95

SOFTWARE ==

04M54 GGTE Morse Tutor From beginner 1o Ex-
ira class in easy self-paced lessons. Code speeds from
I o over 100 words per minute. Standard or
Famsworth mode. Adjustable tone frequency. Create
your own drills, practice or actual exams. Exams con-
form to FCC requirements. 5 1/4" floppy for IBM PC,
XT, AT, PS/2 or compatibles, $19.50

04M55 Advanced Edition $29.95

20N021 No Code Ham Radio Education Pack-
age Computer software package. Includes computer
gided instruction software (IBM compatible), 200
page Ham Radio Handbook. $29.95

20N022 Ham Operator Education Package
Computer sofiware contains five IBM compatible
discs with all questions for all license classes, plus
“Morse Academy” code teaching software that mhes
you from 0-20 wpm. $39.95

Lanze Code Programs—{Available on 5 14~ disk )
Inexpensive complete sudy gwde code programs. for
both the Co471 28 Commodores and the [BM compati-
bies. Programs include updated FCC questions, multi-
ple choice answers, formulas, schematxe symbols. di-
agrams, and ssmulated (VE) sample test

IBM Pan# Commodore Part# Prce
Novice 1BMOI COMDI  $1495
Tech 1BMO2 COMO2  $14595
General IBMO3 COMO3  $1495
Advance 1BMO04 COMM  $1995
Extra (New Pool ) TBMOS COMOS  $19.95

IBM06, COMO6 IBM/Commodore Tech No
Code—Lanze Code Program Contains all the
authorized FCC questions and answers used in testing
formulas, schematic symbols, diagrams, and sample
test for passing the new Technician No Code license.
$24.95

|BM37 Amateur Radio Part 97 Rules Includes
updated, revised Commission's Rules, September 30,
1989 5 1/4™ disk IBM compatible only, $9.95

VIS Study Cards Compact, up-to-date Flash Cards
with Key Words, Underlined, Quiz on back. Formulas
worked out. Schematics at your fingertips. Used

SUCCESSFULLY by ages 6 10 81!

NOVICE VIS0l $11.95

TECH viso2 10.95

GENERAL Vis03 995

AD\’.FLHE'EIJ VIS4 1595
VIS05 1445
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ARRL BOOKS

AR1993 ARRL 1993 Handbook (70th Ed.) 39
chapters, featuring 2,100 tables, figures and chans,
Comprehensive, well organized and affordable,
$25.00

AR1086-4 ARRL Operating Manual (4th Ed.)
Information on how 1o make the best use of vour
station, including: intcrfacing home computers.
OSCAR, VHF-UHF. §15.0

ARD194 Antenna Compendium Vol. 1 Mate-
rals on verticals, quads, loops, yagis, reduced size
antennas, baluns, Smith Chans, antenna polariza-
non. $10.00

AR2545 Antenna Compendium Vol. 2 Cov-
ers verticals, yagis, quads, multiband and broad-
band systems, anienna sclection. $12.00

AR£017 Antenna Compendium Vol. 3 More
veriicals, yagis, quads, plus loops, amays, mobile,
direction finding. controlled currents, computer-
wred, instailation, overloads, pius 40 pew anicles
for beginner's o0 advanced. $14.00

AR2626 Companion Software for Antenna

Compendium Vol. 2 5 14" MS-DOS floppy.
$10.00

ARD4E88 W1FB's Antenna Notebook by Doug
DeMaw W1 FB Get the best performance out of un-
obtrusive wire antennas and verticals. Build runers
and SWR brdges. $9.50

AR0348 QRP Notebook by Doug DeMaw
WiFR Presents construction progects for the QRP
operator. $9.50

AR4141 W1FB's Design Nolebook by Doug
DeMaw WIER Filled with simple practical projects
that can be built using readily available compo-
nents and common hand wols. $10.00

AR2200 Antenna Impedance Matching by
Wilfred N. Caron Most comprehensive book writ-
ten on wsing Smith Chans in solving impedance
maiching problems. $15.00

ARD402 Solid State Design Good, basic infor-
mation, circuit designs and applications; descrip-
tions of receivers, trunsmitters, power supplies, and
test equipment. $12.00

AR3193 Weather Satellite Handbook (4th
Ed.) by Dr. Ralph Taggart WBSDQT Expanded

and revised to reflect today's weather-fax satellite
iechnology. $20.00

AR3290 Companion Software for Weather
Satellite Handbook 5 174" MS-DOS Floppy.
$10.00

AR3291 Now You're Talking! All You Need
To Gel Your First Ham Radio License (2nd
Edition) A complete study guide for the Techni-
cvery beginner needs is writien clearly and simply
and in vmall doses. $19.00

AR3292 Your Introduction to Morse Code:
Practice Casseftes Kit includes rwo 90 mimute
cassctic lapes. Prepares you for the 5 WPM Morse
code exam 10 cam your Novice license or add high-
frequency worldwide communications privileges 10
your code-free Technician license. $10.00

ARQ437 ARRL Repeater Directory 1993-
1994 19,000+ listings with digipeaters, bandplans,
CTCSS (PLITM)) tone chart, frequency coonding-
tors. ARRL special service clubs. and beacon list-
mgs from 14 MHz 1o 24GHz. 56.00

AR1033 The DXCC Companion by Jim Kear-
man KRIS Spclls out in simple. straightforward
terms what you need 1o be a successful DXer.
$6.00

AR1250 Log Book—Spiral $3.50

ARA341 Interference Handbook RFI sleuth's
experience in solving interference problems.
$12.00

AR2197 ARRL Data Book Valuablc aid 1o the
RF design engineer, techmician, radio amateur, and
experimenter. $12.00

AR2960 Transmission Line Transformers
(2nd Ed.) by Dr. Jerry Sevick W2FMI Practical
designs and specific information on construction
technigues and sources of material. $20.00

AR0410 Yagi Antenna Design A Ham Radio
series polished and expanded by Dr. Lawson.

$15.00

AR2171 Hints and Kinks [deas for setting up
your gear for comfortable, efficient operation.

$8.00

ANTENNAS

20N108 The Easy Wire Antenna Handbook
by Dave Ingram K4TWJ, Gives you all of the
needed dimensions for a full range of easy to build
and erect “sky wires.” $9.50

10A343 All About Cubical Quad Antennas
by William Orr and Swart Cowan “The Classic”
on Quad design, theory, construction, operation.
New feed and matching systems. New data, $11.95

01A70 Practical Antenna Handbook by
Joseph J. Carr Design, build, modify, and install
your own antennas, $22.95

UHF/VHF/PACKET

01P22-2 The Packet Radio Handbook (2nd
Ed.) by Jonathan L. Maye KR3T *__the definitive
guide to amateur packet operation.”—Owyn Reedy
WIBEL Only $16.95

20N019 U.S. Repeater Mapbook by William
Smvith N6MQS The Guide for traveling radio ama-
wcurs. $9.95

BOOKS FOR BEGINNERS

02D42 Digital Novice by Jim Grubbs Geared 10
make you a more knowledgable panticipant. $8.50

D1AB7 Shortwave Listener's Antenna
Handbook Primer anicnna theory. $13.95

05C25 Basic A.C. Circuils A sicp-by-sicp ap-
proach for the beginning student. $24.50

20N018 Technician Class License Manual:
New No-Code by Gordon West This book covers
everything you need to become a Technician Class
Ham. Every question and answer on the examina-
tions s found in this one book. FOC Form 610 ap-
plication. $9.95

20N092 The Wonderful World of Ham Ra-
dio by Richard Skolnik. KB4LCS Simple, clear,
and fun. Introduces young peopie to amatcur radio.
$71.95

10A342 All About Verticle Antennashy
William Orr Comprehensive coverage of amateur
communications. $10.95

10A345 Beam Antenna Handbook by William
Orr and Stuare Cowan Everything you need to
know about beam design, construction, and opera-
tion. $11.95

10A346 Simple, Low-Cost Wire Antennas
For Radio Amateurs by William Orr and Stuari
Cowan All New! Low-cost, multi-band antennas;
inexpensive beams, “Invisible™ antennas for hams
in “tough™ locations! New data. $11.95

09V11 The Basic Guide to VHF/UHF Ham
Radio by Edward M. Noll Provides a first rate in-
rroduction to the 2.6 and 1.25 meter bands as well
as 23, 33, and T0cm. $6.50

03R02 RTTY Today by Dave Ingram K4TWJ
Most comprehensive RTTY guide ever published.
$8.50

20N100 Electronics Build and Leam (2nd
Ed.) by RA Penfold Combines theory and practice
s0 that you can “icam by doing. ™ $12.50

20N099 Digital Electronics Projects for Be-
ginners by Jwen Bishop Contains 12 digital clec-
tronics projects suitable for the beginner to build
with the minimum of equipment. $12.50

AR2073 Novice Antenna Notebook A begin-
ners guide to casy and effective antennas and
tuners you can build. $9.50

AR2871 W1FB's Help for New Hams by

Doug DeMaw WIFB Complete for the newcomer.
Put together a station and pet on the air. $10.00

AR2286 First Steps in Radio by Doug DeMaw
WIFB Series of 05T articles. $5.00

AR3169 QRP Classics Compilation of ARRL
publications on building receivers, transmitters,
transceivers. accessories. $12.00

ARAL License Manuals Complete FCC ques-
tion pools with answers.

AR2375 Technician Class $6.00

AR2383 General Class $6.00

ARD166 Advanced Class $6.00

AR2391 Extra Class $8.00

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martin Davidaff K2UBC Ex-
panded and revised. Focusing on satellnes built by
and for the international radio amateur community.
$20.00

AR2456 FCC Rule Book (9th Ed.) A mus: for
every active radio amateur. §9.00

AR2030 Your Gateway to Packet Radio
(2nd Ed.) Tells everything you need 1o know
about this popular new mode. $12.00

CODE TAPES

73T05 “Genesis™ $5.95

5 wpm—This beginning tape. takes you through
the 26 letters, 10 numbers, and necessary punc-
mation, complete with practice cvery step of the
way.

73706 “The Stickder™ 55.95

&+ wpm—This 1s the practice tape for those who sur-
vived 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 sct at 13 wpm
and spaced at 5 wpm.

AR2103 Satellite Anthology The lmest infor-
mation on OSCARs 9 through 13 as well as the RS
satellites, the use of digital modes, racking anten-
nas, RUDAK., microcomputer, and more! $5.00

AR2898 Space Almanac by Anthony R. Curtis
KIKXK Recem news from space. $20.00

AR2083 Complete DX'er (2nd Ed.) by Bob
Locker WOKNI Learn how 1o hunt DX and obtain
hard-to-get QSL cards. $12.00

AR2065 ARRL Antenna Book The new 16th
Edition represents the best and most highly regard-
ed information on antenna fundamentals, transmas-
sion lines, design, and construction of wire anten-

nas. $20.00

AR3293 Morse Code: The Essential Lan-
guage by L Peter Carron Jr. WIDKV Expanded
and revised i fis 2nd edition. How w0 handle dis-
iress calls heard not only on the hambands but on

73713 “Back Breaker™ $§5.95

13+ wpm—Code groups again, at a brisk 13+
wpm so you'll be really at ease when you sut down
in front of a steely-eyed volunteer examiner who
starts sending you plain language code at only 13
per.

73720 “Courageous™ $5.95

20+ wpm Congraulations! Okay, the challenge of
code is what's gontem you this far, so don’t quit
now. Go for the extra class license. We send the
code faster than 20 per.

WAYNE’S PICKS

S$58756 Warning! The Electricity Around
You May Be Hazardous To Your Health by
Ellen Sugarman An invaluable guide to the risks of
glectromagnetic fields and steps you can take 1o
protect yourself and your family. $11.00

ED86751 Dumbing Us Down: The Hidden
Curriculum of Compulsory Schooling by
John Gane If you enjoyed “Declare War™, you'll

enjoy this also. A Wayne Green recommended
reading. $9.95

“We The People” Declare War! On Our
Lousy Government by Wayne Green A “must
read” for every American taxpayer. Solutions (o
every problem facing our government today,
$12.95

I” Uncle Wayne’s Bookshelf Order Form 3

Uncle Wayne’s Bookshelf Order For

I You may order by mail, telephone, or fax. All payments are to be in
I US funds. Allow 3 weeks for delivery.
I Iitem Title Qty. | Price Total
| SHIPPING
SHIPPING TOTAL
All orders add $5.00 shipping.

U.S. orders shipped UPS, (Alaska & Hawaii shipped via mail.)
Airmail to Canada and all overseas orders FOB Peterborough, NH.
' Make checks payable o “Uncle Wayne's Bookshelf.’

I Name
I Street
I City State ___ Zip_______
I TOTAL $ JCheck/Money Order
l JdAE aMC J VISA
I Card # Expiration Date ———
l Telephone: (603) 924-4196 (800) 234-8458
FAX: (603) 924-8613
Mail: Uncle Wayne's Bookshelf, 70 Route 202N,
Peterborough, NH 03458 UWO0893
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Enﬁ That Anybody Asked Me,
ut...

.. . We had a great fime at the Dallas
hamfest this past June. I'll take Dallas over
Dayton any day.

. . . Now that the Novice license testing
falls under the VE program, how long do
you think it will take for the Novice license
to go the way of the dinosaur? Also, how
many hundreds of youngsters living in
non-urban areas will say “ah, screw it"
when they find out they have to convince
Mom or Dad to drive them a hundred miles
or more for a license test?

. . . Why do volunteer examiners get to
charge a fee? | thought this was a hobby.
Let's see, if you have 25 people show up
for an exam session, and they each give
you five bucks, you'd walk home with a lit-
tle over $40 in your pocket (assuming that
you split the total among the three VEs).
Not bad for an hour's work.

. . . | hear that the new software being
installed at the FCC licensing facility in
Gettysburg has provisions for assigning
special callsigns for a fee. | hope
Congress lets the FCC keep the money
they collect for issuing custom callsigns.

... Qur sister publication, Radio Fun,
achieved something unheard of in the pub-
lishing world. A “renewal percentage” is
the number of renewals a magazine gets
every month, compared to the number of
people whose subscriptions expire in that
month. Anything over 70% is considered
excellent (73 consistently has a renewal
percentage of around 80%). In February,
Radio Fun had approximately 3500 expira-
tions, and only 3 subscribers didn’t renew.
That's close enough to call it a renewal
percentage of 100%. It's gratifying to know
how much the readers of Radio Fun love
their magazine.

... We had a nice 6 meter opening on
the East Coast last week. From my shack
in New Hampshire (using an antenna cut
for 10 meters), | heard stations in Virginia
and South Carolina. | was on the phone
with Gordon Wesl yesterday (he lives on
the West Coast) and while we were chat-
ting his 2 meter radio started receiving the
beacon from Hawaii. Ah, doncha’ just love
summer band conditions!

... Why is it so difficult to get people to
have a real conversation on the ham
bands? We have got to stop this “three-
minute monologue then give your callsign”
type of QSQ. You don't do that with your
buddies on the local repeater, so why do
we all turn into Edward R. Murrow when
we get on HF?

.« » I've got my 20 meter portable QRP
station all set for my summer camping
trips.

.+ . Could you guys on 20 meter CW
slow down a little? | haven't worked a
whole lot of CW lately, and I'm a little rusty.

... Does anyone out there know how to
keep deer from eating your tomatoes?
Last year, | started about 30 tomato plants
from seed, in my kitchen window, in the
middle of February. | babied those little
plants and had enough plum tomatoes
ripening by August to last us all winter (if
you've never made tomato sauce with
fresh garden tomatoes, you don't know
what you're missing). | didn't think the deer
would eal tomatoes. Boy, was | wrong! |
went away to the Nalional Convention last
year, and when | got back, there wasn't a
single tomato left.

I've got three dozen tomato plants of

David Cassidy N1GPH

several different varieties growing in my
garden this year, and short of building a
fence, | can't think of anything that will
keep the venison from dining on the fruits
of my labor. Send your gardening fips to
me, cfo 73.

... Could you guys on 20 meter CW
please slow down just a little bit more? I'm
rustier than | thought.

... Would anyone out their like to trade
some ham gear for an ultralight vehicle or
small plane? Send your inquiries to "The
Poor Pilot”, c/o 73.

. . . Speaking of aviation, if you're into
flying and are at all interested in the areas
of experimental, homebuilts, kitplanes or
ultralights, you really ought to be reading
Kitplanes magazine. The publication is ex-
tremely well done, and the head honcho is
a ham!

. . . Why do some of you insist on send-
ing mail to my home address? If you want
to respond to me in my capacity of Associ-
ate Publisher of this magazine, please
write to me at the magazine. It really irks
me when | get business mail at home (and
| never answer it).

.. . President Clinton sfill hasn't found
anyone to head up the FCC. The woman
he was rumored to have chosen has with-
drawn herself from consideration, so as of
this writing its anybody's guess.

... As I'm writing this, President Clinton
is having a chat with shuttle astronauts. He
just mentioned the SAREX program! Hey,
maybe we should get Chelsea's school
signed up for the next SAREX mission.
Just think of the positive publicity for ama-
teur radio.

... I'd like to get into ATV.

. . . Speaking of ATV, | hear that there is
a move afoot to change the rules so
ATVers could broadcast music as part of
an ATV transmission. I'm not so sure this
is a good idea. What do you think?

. . . Ummm, you guys on 20 meter CW
—ijust a little slower and | think I'll be all
set.

... Have you checked out America On-
Line yet? If you're using Prodigy, you'll be
amazed at how fast a real online service
can be. AOL doesn't mind “for sale” mes-
sages, doesn’t censor like Prodigy does,
doesn't force you to read ads, doesn't
charge exira for downloading software, al-
lows you access to Intemet e-mail, and it
has live conference areas, so you can
communicate in real time with a whole
bunch of people about any topic under the
sun. There's a great ham radio area, too.
My AOL address is “D Cass." If you check
it out, send me a note.

.. . Watch for Wayne Green's re-entry
into the computer publishing field—coming
to a newsstand near you this summer.

. . . Wayne's other new magazine, The
Secret Guide To Music, is growing like
gangbusters! If you're a corporate music
slave, you probably wouldn't be interested,
but if you are the adventurous type and
would like to find out about thousands of
independent recordings, you really should
check it out. They can be reached at the
same address as 73.

... | love to run into 73 and Radio Fun
readers on the air. Look for me on Satur-
day and Sunday mornings on the 40 and
17 meter bands (10 meters, too, when if's
open). You can always send a message
via packet to N1GPH@ WA1WOK . NH.

. . . OK—you guys on 20 meter CW
—just a little slower—please.

96 73 Amateur Radijo Today « August, 1993

Jim Gray WiXU
210 Chateau Circle
Payson AZ 85541

Just when you thought the lousy July
conditions were going to end, you find out
the first days of August are probably going
to be worse! However, from about the 5th
through the 18th, it looks like conditions
will be Fair or Fair to Good, with the better
days from about the 14th to the 18th. Un-
fortunately, the days between the 19th and
24th are expecled to be Poor or Very Poor,
but improving slowly, so that the days be-
tween about the 25th and the 31st will be
vastly improved, compared o the previous
week.

| expect the ionosphere to be greatly
disturbed and the earth’'s magnetic field to
be at the major storm level sometime be-
tween the 20th and 23rd.

In general, August is a “blah” month for
HF propagation, but normally conditions
improve as September and the fall equinox
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PROPAGATION

Jim Gray WiXU

30-40 Meters

On Good days, expecl openings from
after dark to local sunrise to most paris of
the world. Expect daylight short skip from
100 miles to 1,000 miles and beyond
1,000 miles after dark.

80-160 Meters

Openings will occur on some days dur-
ing darkness hours and again around sun-
rise on Good days. Expect frequent trans-
equatorial skip 100-1,000 miles during the
day (if we're lucky) and beyond 1,000
miles after dark. Noise is abating from
summerime levels. On 160 meters, condi-
tions peak after midnight and again just
before dawn. This is the best “night-owl"
band for those who are able to take advan-
tage of it. No openings are expected dur-
ing the day, however, but during darkness
hours, you'll work short skip out to 1,000
miles and mare.

approach. Bear in mind that we are
now dealing with low to moderate
solar aclivity as Cycle 22 rapidly
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n great design “form follows ' e E FONE T.-":T, ""3“' - unique. “You have to try it to believe it!"
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fl.ll'i}tltll"l. Only then does hmuhlln’m_l;.fh Y GE  Lock . RPT - they said. So we invite you to do just that.
design evolve. Our new generation of HTs Ll “; H:fv L_;'::,’a | Contact your Yaesu dealer today and find
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exemplifies this with the exciting FT-416. Gy B el 9 )i [PacE @ out what true evolution in design means
An industry first, a choice of colors — | AR SET PRI . ) VY
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traditional black or new-age gray, and a 5] ’f + E

dynamic ergonomically sculpted case that
fits your palm like a friend’s handshake are
only the beginning. New ridged Control
Knobs with numbered VOL insure perfect
tuning. And, there’s a new molded PTT
with functions so perfectly aligned they
respond to the slightest thumb flex.
Packed with features, the FT-416 has
built-in VOX, four-way scan, the largest, 5
bnightest DTMF key pad in its class and |
Yaesu's famous “Straight A’s”: ATS -
Automatic Tone Search, ATT — Advanced £
Track Tuning, ABS — Automatic Battery 2
Saver and APO - Automatic Power Off.
And, Power Output up to 5 Watts.

cal s

“Yaesu did

“The FT-416 comes in black - or gray!”

"New sculpted design, built-in VOX,
back-lit DTMF pad, Yaesu's
“Straight A's”l Wow!”

it again!”

* Frequency Coverage
FT-416:130-174 MHz RX
140-150 MHz TX
F1-816:430-450 MHz RX/TX
* 41 Memories (Odd splits on

i any channel)

— e 4 TX Power Levels
w/FNB-2520. 1.5, 1.0. 0.5W
w/FNB-27 5.0, 3.0, 1.5, 0.5W
CTCSS Encode/Decode

e ATS, Automatic Tone Search

{* ATT, Advanced Track Tuning

|* ABS, Automatic Battery Saver
APQ, Automatic Power Off

* Direct 12V DC Input (5 Watts
Output) 5 Watts w/FNB-27
Battery
* Back-lit Keypad and Display
* DTMF Paging and Coded
Squelch
e Built-in VOX
» Accessories:
Compatible with most
FT-530 and FT-415 Series
accessories. Selected batteries
in gray.

During testing amateurs found this

FT-416 choice of black or gray
FT-816 black only

‘erformance without compromise.*"

newest
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Experience excellence with
Kenwood’s TS-4508, a versatile
transceiver offering compact, D.

ition convenience plus the
ts of top-flight technology
* 100 memory channels
* AIP (Advonced Intercept Point) systen
e Internal or external automatic antennc
tuner (opfion)
* Ultra-fine (1Hz) tuning
* Optional DSP (digital signal processor)
L o ——omne & e i

* 100W power output
RF output is 100W (40W in AM mode)

* Widebond generul coverage receiver
The 154505 covers oll Amateor bonds from 160 to 10 m
The generol coveroge receiver covers from S00kHz to 30A

* 100 memory channels with multi-scan
functions
Sconning of any or oll of the 100 memory channels moy |
toilored with the progrommable memory channel lock-out
scon, ond programmable band scon functions.

» Split-frequency operations
Split-requency operations ore easy with the TF-SET and A
disploy (indicotes RX/TX difference).

* Kenwood’s AIP system
Clearer reception is ossured by AIP (Advanced Intercept Po
on exclusive circuit design that improves intermodulotion
dynamic range fo 10848,

* Avtomatic antenna tuner (built-in or optioi
The optional antenna tuner con automatically estoblish the
optimum match between 20 and 150 ohms in the 80 to
meter bond. An extemol outomotic tuner (AT-300) is alsc
avoilable.

* Ultra-fine tuning (SSB, CW and FSK modes
By engoging the FINE key, the operator con tune precisely
| Hz steps, thonks to the Direct Digital Synthesizer (DDS).

* Optional digital signal processor
The DSP-100 can be connected fo the TS-450S to provide
greater signal quality, improved CW operation, ond many
benefits.

4\0 - ),f@ |
A ety domain in high-petformance HF
\ %0, communic__a_tio‘ns
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HF Transceiver

KENWOOD COMMUNICATIONS CORPORA
AMATEUR RADIO PRODUCTS GROUP

P 0. BOX 227452201 E. Dominguer Street

Long Beach, CA 90801-5745
KENWOOD ELECTRONICS CANADA INC

6070 Kestred Road. Mississauga Ontario, Canada LST 158

93ARD-0675
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