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LETTERS

Number 1 on your Feedback card

Robert E. Weimer W5DPO, Albu-
querque NM | just recently bought a 2
meter handie-talkie. In the vernacular
out here, | "jumped off.” And, il was de-
ja vu!

In the 1850s | was "rock-bound.”
Crystals cost $3.99 each from Allied
Radio in Chicago. And, once you got
your rig on the air and standing by for
an opening in traffic, it was wait . . .
and wait . . . and wait.

Later came the Citizen's Band, with
23 channels. Just like being rock-
bound again. Wait . . . and wait . . . and
wail.

Now we have 2 meters with re-
pealers. Just like being rock-bound.
And it's wail . . . and wait . . . and wait.

While waiting after | programmed
the HT, | could listen to some of the
conversations and | was fascinated
that it seems the longer the years, the
less the change.

“Can you pass some emergency
iraffic?” “Yes.” While waiting for the
emergency trafiic to come, another sla-
tion came on the air to gush how nice it
was o meet at the picnic, what a lovely
lime was had by all, and on and on. |
wondered il the person wha was wait-
ing for the emergency traffic lo be
passed was bleeding uncontrollably.
Later, | checked the Calibook and
found that the gusher was an Exira
class licensee—which sums up that
lechnical knowledge does not always
come with common sense.

David Satterfield WB7VET, Car-
son City NV | read David Cassidy’'s
“Random Output™ column calling clubs
who restricl Technicians from using
their repeaters “prejudiced,” "sell-inflat-
ed snobs,” with “zealous hatred” and
“regressive, bigoted ignorance.” He
agrees thal it is perfectly legal for them
o do whatever they wish with their
equipment, but in the same breath he
encourages us to go on a witch hunt
for him and ferret out these clubs and
their officers so that they may be
placed in the stocks of 73's town
square and exposed as evildoers, de-
spoilers of amateur radio! Which brand
of bigotry and zealous hatred is worse,
his or theirs?

This is more of the “l have rights
and you must accept me as | am" men-
tality that is so prevalent these days.
Which, when ltranslated, more often
than not means “1 want it all whether |
earned it or not!” I'm surprised that
some Tech or Novice hasn't sued the
FCC because they restrict his freedom
of speech on 80 meters! | mysell am a
Technician. | happily work code and
only sometimes use VHF. | would not
open a vein if | couldn't use a repeater
because | was a Tech. | might go out
and get my General, something that
takes more effort than griping! | heard
of a club in my Novice days that you
could join only if you could copy 50
wpm or belter. How unfairl How dare
these bigots not let me join their club
and use their gear? Didn't a study
show that the inabiiity to copy code
over 10 wpm is due to the right and left

From the Hamshack

hemisphere’'s being slightly out of
synch? We're developmentally dis-
abled! My lawyer is salivaling.

Mr. Cassidy, the Constitution does
not guarantee anyone happiness. It
guarantees the RIGHT to PURSUE
happiness. In the private world this
means you must EARN the PRIVI-
LEGES that guaraniee happiness. Am-
ateur radio is a hobby. If you want
more from the hobby then get better at
it. If these whining Techs want more,
then either upgrade (effort), or join an-
other club (no effort),

David—When you falk fo me about
the Constitution you're preaching lo the
choir, but intolerance of bigolry and
prejudice cannot be labeled bigotry it-
self. | firmly believe that we are only
entitled to what we earn, but that
doesn’l excuse those who consider
themselves “befter” because of race,
religion or license class. If we apply
your twisted logic to other forms of big-
otry, your advice lo a black man who is
excluded from a country club is for him
o "become white,” or perhaps women
should “become men" in order to at-
tend a business lunch at an all-male
club. Your argumen! presupposes that
Technicians are lesser beings and
should be Ilreated as second class
hams. Do you feel the same about oth-
er races, religions and sexes?

Any ham ciub that openly discrimi-
nates against certain license classes
should have no problem with us adver-
lising that fact. If they don't feel com-
fortable with us listing them as a dis-
criminatory club, then they must obvi-
ously feel there is no justification for
their discrimination. You see, if you
shine a light on a cockroach it runs and
hides. If they don't have any qualms
about what they're doing, they
shouldn't have a problem with us shin-
ing a light on them. Some things are
Jjust plain wrong and discrimination, for
any reason, is one of those things . . .
David N1GPH

Dean Sanderiin NSILO, Waukegan
IL Well Wayne, you can take at least
partial credit for getting someone else
up and doing something productive:
me. After 18 years of repairing things
electronic, mostly commercial two-way
equipment, and doing it while working
for somebody else, | finally decided to
start doing it while working for myself,
as my ad in “Barter 'n’ Buy” will attest.
It finally sunk in after coming home
from a local hamfest with a sick com-
puter, the one I'm writing this letter on,
and having It up and running the same
afternoon. | asked myself why, with all
this experience, shouldn't | be using it
for my own benefit, and for the benefit
ol those who could really use it? With
all the new operators, | believe compe-
tent service will be in demand. | would
also like lo share my experience. Like
Willard Shears W2IOS (“Letters," May
1992), | would like to be able to teach
troubleshooting to these newcomers
or, for that maiter, to anyone else who
would care to leamn.
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| am not a relative newcomer 1o am-
ateur radio, as my call might indicate. Il
you have a '66 Callbook you might find
my name nexi to WNaUY.J. True, there
is a large gap there, but | never got too
far away.

About your editorials, Wayne: They
are what got me o get up and get my
tickel again. They are also what got me
to finally decide 1o take this step in self-
determination. | thank you.

Josh Kelly NONPI, Ft. Dodge IA
During the past lew months | have
heard a number of comments about
the language and content of the QSOs
on HF. This is giving amateur radio a
very bad reputation. This is also the
reason | have never worked HF and
probably never will (aside from the
ridiculous CW requirement).

| have also heard about a lot of
CBers who are NOT licensed amateurs
on 10 meters, running the Radio Shack
10m mobiles. Last night | heard some-
thing that really made me mad. A cou-
ple of local CBers who were talking on
10m mentioned that they were both go-
ing to Radio Shack in the moming to
buy 2m HTs.

Then there was the group that |
heard aboul on 80m. A No-Code Tech
was talking to a group about how he
had just received his license the other
day and how he refuses lo learn the
code. Basically, he was telling the FCC
where to go. While | am against code, |
DO NOT advocate this type of opera-
tion. Face it The code requirement is
there and, until this changes, we have
to live with it.

As far as the illegal use of 2m HTs
is concerned, | think we should have
some way to limit the sale of amateur
gear. Yes, it would be a big pain in the
rear 1o have to prove thal you have a li-
cense every time you purchase gear
from a commercial vendor, but there
are a lot of other things in the world
that are an even bigger pain. Besides,
it would only take two seconds 1o show
the salesperson your ticket.

I can hear you all crying now, “But
what about new hams, those who have
passed the tesl and are waiting for
their ticket 1o come in the mail?” If they
have the certificate showing that they
passed, then they could purchase
equipmenl. Sure, people could lie, or
use someone else's license, but it
would cut down on the problems. | just
hope those who aren't licensed but
who purchase 2m HTs decide 10 take
the No-Code test. It only takes a week
or so of studying to pass it.

Andrew H. Kilpatrick WZBA, West
Chester OH Wayne, with regard to
the Baxter problem, you are totally cor-
rect, of course, both with respect 1o the
FCC and the ARRL.

For your information, after twice re-
questing the ARRL's position on
K1MAN/IARN and then sending in a
blank renewal form which also request-
ed an answer, Dave Sumner finally
sent me some two-year-old QST clip-
pings which joyfully proclaimed that the
ARRL was not parl of the “controver-
sy." The sad thing is that | will probably
rejoin that operation just for the outgo-
ing QSL bureau.

As to your suggestion of generating
anti-lARN broadcasls on frequencies

frequented by Baxter's multi-channe
transmitters: Thal should be effective,
and with just the information we al
ready have on IARN, several hours ol
interesting broadcasting should be
possible.

There is one small problem, howev-
er. | believe that such broadcasts, in
order 1o be at least as “legal” as Bax-
ter's, should be made by a legitimate
amateur radio organization. Certainly it
WGI were to sponsor such an organi-
zation, it would be many times more le-
gitimate than IARN. In any case, let's
say the organization Is called "NRAI'—
not to be confused with the NRA—and
is chartered to stop broadcasting inter-
ference caused by amateurs on the
amateur bands (NRAI = No Radio Am-
ateur Interference). Broadcasts would
begin prior to IARN diatribes and infor-
mal nets would be encouraged after
each broadcast to discuss the broad-
cast material. Scheduled broadcasts
would continue (emanating from Maine
or New Hampshire) until egomaniacal
broadcasts on the amateur bands are
voluntarily discontinued, or are out-
lawed by some attorney-type political
appointee who “works™ for the federal
government.

So how about it, Wayne? Would
WGE sponsor the amateur radio infor-
mation group, NRAI? (As sponsor, you
can also select the name of your
choice for the organization.) Please

say yes, and I'll get the tape recorder
rolling (I'm beginning to get that broad-
caster's sense of power already!) and
start looking for willing transmitters
Down East.

Andy—it doesn’t lake much of an
organization to be more legitimate than
Baxter's IARN, which is made up
largely of hubris emanating from Bax-
ter. A name? Hmmm. Lel'’s see . . . wa
might have the Radio Amateur Interna-
tional Network and RAIN on his pa-
rade. But if you're going to retransmil
Baxter's bulletins you can do it as an
official IARN news slation . . . thaf’s the
Institute of Amateur Radio Network.

| originally formed the IAR in 1963
because we needed an official “organi-
zation" lo contract for group travel. We
took a group of 73 amateurs on a ftour
of Europe, with hamfests in London,
Paris, Geneva, Rome and Berlin. We
would have continued except for the
ARRL'’s Incentive Licensing proposal 1o
the FCC which brought the hobby lo a
screeching halt in 1964,

As the Secretary of the IAR I'd like
to see cooperating radio amateurs im-
prove Baxier's coverage by repealing
his broadcasts . . . at least until such
time as the IAR is able lo provide
endless information resources of its
own,

If Baxter's lransmissions are legal,
then any repeating of them should be
equally as legal . . . with appropriate
identilication as per Parl 97. If our
fransmissions start before Baxter on
14.275, then K1MAN will be intention-
ally interfering with (jamming) our IARN
broadcasts if he cornes on.

The Institute is an honorary mem-
bership organization with no paid dues,
so we're not soliciting any dues or

donations . . . only service in the |
ong-range interes! or amateur radio
... Wayne 73]
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NEVER SAY DIE

Wayne Green W2NSD/1

Thoughts At 70

My wife took advantage of the bar-
gain airfares, so we celebrated my
70th birthday in Alaska. Other than a
couple-hour stopover in Anchorage,
this was my first real visit to Alaska, so
| was looking forward to it. More aboul
that presently.

There was a chart in Time which
showed the life expectancy for people
according to their birth year. It tums
out that when | was born my model
was scheduled to last an average of
55 years, so I'm already 15 years Into
overtime. No wonder so many of my
old Navy and college friends are dead.

Since there's no way to gauge how
far this overtime thing can be pushed
and | don't notice Willard Scott being
overrun with centenarian announce-
ments, I'm going to do my best 1o stay
healthy and cause as much trouble as
| can with whatever time I've got left.

The Ketchikan 79 repeater provid-
ed a QSO with three locals; two were
heading out of town for the weekend. |
tend to somehow run into things like
that, so I'm used to il. The chap | real-
ly came o visit, Bob KL7NC, the pub-
lisher ol The Local Paper, was there,
so | was all set.

When Sherry asked if | was inter-
esled in going 1o Alaska | surprised
her with a yes. When she asked
where in Alaska, | answered
Ketchikan. Ketcha-what? Well, it isn’t
as well known as Anchorage, Juneau,
Valdez, Fairbanks, Sitka and so on,
but dagnabit, it's the most visited city
in Alaska, and that's where | wanted to
go. So we went.

We amved there on the evening of
my 70th birthday. The next morning
Bob picked us up and took us to one
of the two radio stations for an inter-
view, Then we drove a block 1o the
other station for another. From there it
was a wo-block drive to the daily pa-
per for a third interview. | talked about
my new book, about amateur radio,
music, and computers.

If you ever take a cruise to Alaska
you'll spend half a day in Ketchikan. At
leas! two cruise ships slop there every
day during the summer, so they get
over 300,000 visitors a year as a re-
sult. It's a town of about 13,000 during
the summer and maybe 5,000 during
the winter, with the res! heading south

for more daylight and less rain.

Rain is the operative word. They
average about six clear days a year,
so | was very lucky to have two beauti-
ful sunny days for my visit. They get
14 feel of rain a year. That's feet, not
inches. | think there's one place on
earth where they have slightly more
rain. Oddly, they don't get much snow.
The main industry is fishing, of course,
There are a zillion fishing boats.
Tourism is second, s0 the downtown
area is almost wall-to-wall gift shops.

Most of the downtown is built on pil-
ings. There just isn't much fiat land
around there. Many houses are built
on the sides of hills and several
“streets” are actually wooden stairs.
The town is about two miles long and
mostly one block wide, running along
the water. It's on an island, so the
roads don'l go very far. The airport is
on a neighboring island, with a small
ferry connecting it lo the town.

In the afternoon Bob organized a
reception at my hotel, giving me a
chance to meet more hams and some
local politicians. In the evening we
went to see a mellerdrammer put on
by local non-actors. It had scmething
fo do with a fisherman who robbed lo-
cal fish traps to put his daughter Little
Nell through school. Why the villain
wanted to marry her (she weighed in
at around an eighth ton) l'll never
know. She was in love with a Dudley
Doright type of chap, who apparently
hadn’t given any thought to how much
it would cost lo feed his beloved. Inex-
plicably, the play has been running
summers for 26 years.

The prices are aboul 50% higher
than Sealtie, but salaries apparently
aren't. A one-day visit about covers
things. This gets you to the fish hatch-
ery and the totem pole museum. Hey,
that's more than we have for visitors to
Peterborough. We've gol the McDow-
ell Artist Colony and you're done. The
totem poles were more interesting. Ev-
er the entrepreneur, it made me want
to get into the totem pole business.
Well, I've now visited Alaska . . . and
enjoyed it

My visit to Kelchikan was a won-
derful birthday present. Last year we
went to Orlando and did Walt Disney
World, Universal Studios and Epcot. A
couple years before we went on a
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mystery train round trip between New
York and Washington. We were in a
club car with the aclors while they put
on a murder mystery, with the audi-
ence as par of the play.

At 70 | get to ski free at the New
Hampshire state-run ski areas. And
I'm drawing full Social Security bene-
fits now, which is crazy. Other than
that the benelfits of lasting this long are
few. It does tend to bring up the ques-
tion of how much longer | can last.
Both my folks lived to be 87, so |
guess my genetic structure is sound.
And when you consider that my father
smoked until he was around 65, and
suffered terribly from emphysema and
other smoker's ilinesses for the last
few years, | might have a chance 1o
beat his record. My mother died of
Alzheimer's. If | see even the begin-
nings of that, I'll consult the book Final
Exit. There's no way I'm going that
route. Of course, if I'm able to put
some fire under the medical industry
and get them to change their whole
basic approach to iliness, | could be
around for a while. | believe the key to
eliminating all iliness is within our
grasp.

Bob and the people of Ketchikan
made our visit a treasured memaory.
We thank them.

A Packet Newsletter

Paul Straney N2LSS has started a
new packel newsletter you might want
to check out. Issue #1 shows a good
start, with six pages. The subscription
price for this bi-manthly is §7 per year.
send Paul a buck for a sample copy
(P.O. Box 167, Garrattsville NY
13342).

I'm a huge believer in ham news-
letters as aids to the development
of special ham interests. Back when
73 was first started we tried to help
hamming grow with 6up, a VHF
newsletter, 5-7-9, a CW-oriented
newslelter, and a club bulletin support-
ing newsletter providing matenal to
help club newsletter editors make their
newslelters more interesting. Alas,
these all blew away when amateur
radio collapsed in 1964 as a result ol
the ARRL's Incentive Licensing pro-
posals . . . the rule changes they
proposed quickly put 85% of the ham
dealers and manufacturers out of

business within a year or two.

This also killed my growing ham kit
business, where we were fumnishing
kits of parts o help readers build con-
struction projects described in 73. |
bought the parts al Evans Radio In
Concord, New Hampshire, and pul
them into kils for the readers, passing
them along at about my cost in order
to help them have fun building.

So let's support all of the special in-
terest ham newslefters and help them
grow. Help them get advertising and
patronize their advenisers. Newsiel-
ters, like magazines supporting any
new technology, provide needed com-
munications between the hams devel-
oping new technologies. They also
make it possible for newcomers to the
interest to come up to speed fairly
easily. And, most important of all, they
make it possible for entrepreneurs to
go into business providing products for
the new technology and reach their
potential customers quickly and inex-
pensively. Without these start-up firms
you can't bulld a new industry.

When | started publishing Byte,
back in 1975, this was my aim. I'd gol-
ten the concept from the success I'd
had in 1969-72 with supporting NFM
and repeaters with my Hepeater Bul-
letin, plus hundreds of articles in 73.
When the computer articles | was run-
ning in 73 were so enthusiastically re-
ceived, | knew Byfe was needed and
would be a success.

So keep an eye peeled for ham
newslelters and support 'em. Let me
know if any interesting newsletlers
turn up that | may not know aboul.
There are a couple out there being
published by hams | consider crooks.
I'm not going to waste money with
lawsuits by naming them, but you may
be sure | won't be recommending 'em.
At my age | don't need the extra ag-
gravation,

A Fatter Magazine

Would you like to see 73 twice as
thick every month? Well, 50 would we.
| know it's going to come as a humon-
gous surprise o some readers when |
let the cat out of the bag . . . the thick-
ness of the magazine is proportional
to the pages of advertising. It's that
simple.

The time was when 73 had the
most ads in the field. That was before
IDG trashed it, making many major
advertisers terminally angry. So why
did | sell it in 19837 Because | had no
choice. | was faced with either selling
my publishing company, together with
all my magazines, or being forced out
of business by either IDG or Ziff . . . or
both. That's what happens when the
megapublishers come into a field.

So | sold everything and started
fresh, building a whole new publishing
business. That loock a couple years. |
had to hire and train a new siaff, get a
new building, put in new typesetting
and production systemns, and so on. I'd
believed that | would continue to be
the publisher of 73 for IDG, but | soon
found myself locked oul. They said the

Continued on page 86



KENWOOD

...pacesetter in Amateur Radio

Kenwood’s T5-450S is a triumph

in transceiver technology. Covering
all nine HF amateur bands—in
SSB, CW, AM, FM and FSK modes—
with powerful 100W output (40W
for AM), it’'s ready to take the
lead in all HF communications.
Advanced features—with the
option of adding a digital signal
processor—give you the edge in
performance. Yet the compact,
lightweight construction makes

it a winner for DX-peditions.
e e T e B S e S

e AIP system
Kenwood's exclusive AIP (Advanced
Intercept Point) circuit raises the receiver's
intermodulation dynamic range to 108dB,
while lowering the noise floor level.

Superior interference reduction controls
IF shift. AF notch, dual noise blankers,

CW reverse mode, and pitch control. IF
filter settings can be stored in memory.

Ultra-fine tuning (SSB, CW and F5K
modes)

By engaging the FINE key, the operator
can tune precisely in 1Hz steps, thanks to
the Direct Digital Synthesizer (DDS).

« Automatic antenna tuner (built-in or
option)
The internal antenna tuner can automat-
ically establish the optimum match between
20 and 150 ohms in the 80 to 10 meter
band. The optional AT-300 automatic
external tuner covers 160-10m, and can
also be used to tune single-wire antennas.

Optional digital signal processor
The DSP-100 provides signal modulation

W h&lﬂms in HF ﬂommunlcatlﬂﬂs of unerring precision. In SSB operation,
unwanted sidebands can be effectively
(.Al —fmm KB"WUD[I suppressed, while in CW mode the rise
and decay times of CW waveforms can be
tailored for optimum clarity.

¢ . The TS-450S can be cnmpufer—contrnlled
| with the optional IF-232C and HamWindows

,d"‘-“l..; e software. See your Authorized Dealer for

Pae” P more details.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQOWIPMENT GROUFP
PO. BOX 22745, 2201 E Dcmurguez

Street, Long Beach, CA 90801&745

KENWOOD ELECTRONICS CANADA INC
6070 Kestrel Road, Mississaugga,
Dntario, Canada L5T 1S58
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Number 3 on your Feedback card

Atlas Radio Returns

Herb Johnson WEQKI, whose innovative
talents have brought many firsts to ham ra-
dio, is back in the marketplace once again.
Herb has revived his well-respected Atlas Ra-
dio Company and has introduced a new high-
quality, yet budget-priced, high frequency
transceiver that just about any ham can aftord.
Priced at only $795, the Atlas 310 features a
hot receiver with exceptional dynamic range
and a 150-watt output transmitter designed for
SSB, CW and digital modes such as packet
and AMTOR on all nine bands. For more infor-
malion, write to: Atlas Radio Co., 1556 Lower
Lake, Cardiff CA 92007, or call (619) 944-
9622. TNX Westlink Report #635, October 12,
1992.

IARU Region 2 Meeting
Formally Recognizes
HF Packet

————

modes: 24.925-24.930 MHz packet priority.

10 meters: 28.070-28.189 MHz digital
modes; 28.120-28.189 MHz packet priority.

Because of widely differing patterns of us-
age, the joint commitlee was unable to come
up with a plan for 40 meters that everyone
could agree to. But there was a compromise
proposal offered by Ecuador. Under the com-
promise, 7.040-7.050 MHz would be used for
“international packet" while 7.100-7.120 MHz
would be available for packet use within Re-
gion 2,

There will be some problems implementing
this 40 meter approach. Novice activity and
the 200-watt power limit that applies to this
segment, but we viewed it as a step in the
right direction and did not object to adoption of
the compromise by the plenary. TNX Jerry
Williamson KC6LHA; Westlink Report #635,
October 12, 1992,

HF Digital Accord Reached
in Dallas

The International Amateur Radio Union
Region 2 Conference was held in Curacao
August 31st to September 4th, 1992, and
the decisions made will definitely have an im-
pact on the future of high frequency fully auto-
matic packet radio forwarding worldwide. The
group adopted specific terminology to define
digital communications as follows.

Digital modes (“digimodes”) describe RTTY,
AMTOR and packet (including new systems
like PACTOR and CLOVER), but not FAX and
SSTV; "packet priority” refers to band seg-
ments in which digital modes other than pack-
et are permitted, but may not claim protection
from packet. It was agreed that CW remains a
permitted mode throughout all amateur bands.
How to classify digital voice and image modes
was left unresolved for the moment, as these
were not buming issues and the task at hand
was difficult enough.

The joint commitiee then recommended,
and the plenary adopted, band plans for the
digital modes as follows.

80 meters: 3.580-3.635 MHz digital modes;
3.620-3.635 MHz packet priority.

30 meters: 10.130-10.150 MHz digital
modes, 10.140-10.150 MHz packet priority.

20 meters: 14.070-14.0985 MHz diqgital
modes; 14.095-14.0995 MHz packet priority;
14.1005-14.112 MHz CW/phone/ packet
shared (note 1 kHz guard band centered on
14.100 MHz for the NCDXF beacon network).
This is a great improvement for packet opera-
tion, which under the previous band plan had
been limited to below 14.0995 MHz—a limita-
tion that had a lot to do with RM-7248 being
shot down. The Region 3 band plan has
shown packet to 14.112 MHz since 1988, and
the Region 1 band plan has followed suit only
since May of this year.

17 meters: 18.100-18.110 MHz digital
modes; 18.105-18.110 MHz packet priority.

15 meters: 21.070-21.125 MHz digital
modes; 21.090-21.125 MHz packet priority.

12 meters: 24.920-24.930 MHz digital
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Representatives of those amateurs us-
ing unattended low-band forwarding under
the STA met with the American Radio Relay
League’s Digital Committee in Dallas to see
if an agreement could be worked out,
which would result in a proposal to the
FCC to allow continued operations after
the current STA runs out. The present Spe-
cial Temporary Authority, issued by the FCC to
demonstrate the practicality of such a system,
is scheduled to expire December 31sl. Since
the ARRL's position was to file for “semi-unat-
tended” operation, the packet wizards protest-
ed loudly that such a rule change in place of
the STA would kill the utility of the network.
The following is the ARRL press release is-
sued September 29, 1992:

On September 26 the ARRL Digital Com-
mittee met in Dallas with five representatives
of the present HF automatic-forwarding STA
networks, to discuss ways to continue the ex-
isting forwarding networks while protecting the
interests of other users of the bands. The par-
ticipants noted the IARU Region 2 digital band
plan which was adopted September 4 in Cura-
cao. This interational agreement opened the
door to reconsideration of recent recommen-
dations of the Committee fo the AHRL Board
of Directors.

The committee recommends that the part of
the IARU Region 2 band plan providing for
digital forwarding be incorporated into the U.S.
regulations. The ARRL board will consider this
recommendation as a potential petition for rule
making to the FCC. The committee also rec-
ommended that the ARRL request an exten-
sion of the current STA for the period during
which new rules are under consideration.

In concert with the recommendation, which
would allow automatic operation while provig-
ing rules to protect nonautomatic users of the
bands, the group formulated a tenlative volun-
tary band plan for the digital parts of the MF
and HF bands. Interested parties are encour-
aged to comment on the tentative band plan,

which will be made widely available.

The participants agreed that the changing
nature of the digital state of the art requires
that periodic review of national and interna-
tional band plans be made. The committee
pledges to work with all segments of the digital
community to suggest such changes fo the
band plans as may be needed in the future.

TNX Westlink Report #635, October 12,
1992; ARRL Bulletin 93.

Cited for Language

The FCC has cited an amateur for “inde-
cent speech” on the 20 meter band. On
September 23 the Commission announced a
Notice of Apparent Liability (NAL) for $2,000
had been sent to Allen Burton KA4URC of
Hombeak, Tennessee, alleged for willful viola-
tion of FCC Rule 97.113(d), which prohibits
transmission of indecent words and language
on amateur radio stations.

Burton, 60, is a General class licensee. Ac-
cording to the NAL, on the aftemoon of June
29, 1992, the Commission’s Kingsville, Texas,
office monitored a conversation on 14.300
MHz which included KA4URC. “We find,” the
NAL said, “that the words and language trans-
mitted are indecent within the meaning of Sec-
tion 97.113(d) and prevailing Supreme Court
and Commission precedent.”

"We find that the transmissions describe
sexual acts and organs in a patently offensive
manner and go well beyond what an average
adult person in any community would consider
to be worthy of protection,” the Commission
said.

The NAL said one of the Commission’s
goals is to "protect children from exposure to
sexually explicit communications over the air-
waves,” and noted here that "the transmis-
sions were made in the summertime in the af-
ternoon when there is a real likelihood that
children are listening." An ARRL survey of
young radio amateurs was used as corrobora-
tion.

Burton was fined less than the $5,000 that
Commission guidelines would have allowed
because it was his first offense and because
he is an individual rather than a corporation
(such as a broadcast radio or television sta-
tion). Burton has 30 days in which to pay the
fine or to explain why it should be reduced or
not imposed. TNX The M.A.R.C. News, Octo-
ber 1992,

TNX...

. . . to all our contributors! You can reach
us by phone at (603) 924-0058, or by mail
at 73 Magazine, Route 202 North, Peterbor-
ough NH 03458. Or get in touch with us on
CompuServe ppn 70310,775; MCI 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 into 73 are
often put in our other monthly publication, Ra-
dio Fun. You can also send news items by
FAX at (603) 924-9327.




Low Cost GaAsFET
PREAMPS

LNG-(*) @)
ONLY ‘?5‘;‘ & o= [}

|"

ACCESSORIES

FEATLIRES
» Very low noise: 0.7dB vhi, 0.8dB uhf
+ High gain: 13-20dB, depends on freq
« Wide dynamic range - resist overioad
» Stable: iow-feedback duai-gate FET
*Specdy tuning range: 26-30, 4658, 137-152
152-172, 210-230, 400470, BO0-960 MMz

DAR: mﬂ:ﬁh L 1.. WCE
Primarily a wvoice ID'er
for repeaters. May also

-5. / %
;ﬂ.ﬂ%?\ g’: L:'.- : LN W ( ) be Esed as a r:::lnteat cQ ::slter or 5523
NI “radio notepad” to record up to
et H’ .4 7 M fgIATU RE seconds of received transmissions for
| REAWNP | instant recall. As a repeater ID'er, it will
record your voice, using either the buiit-
ONLY $29 it, 44 wirodntested | 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. !g!a_-,r it
back as many times as you like through

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

"Specily nming range: 2535 3555, 5580,
90-120, 120-150, 750-200, 200-270, 400-500 MHZ

LNS-(*)

INL-LINE [::: M. a small external speaker. (Call for more
PREAMP S information.) kit $89 w&t $139
ONLY $891, $719 westions | ID:3 SUBAUDIBLE TONE DECODER

NCODER Adjuﬂtable fﬂr any tDﬁE
Das waned especially for repeaters,
with remote control activate/deactivale
provisions ._._kit $29, wired & tested $69

« GaAs FET Preamp with features similar
0 LNG series, except automatically
switches out of line during transmit.
Use with base or mobile transceivers up

COR-3 REPEATER CONTROLLER
Features adjustable taill and time-out
timers, solid-state relay, courtesy beep,

to 25W. Tower mounting brackets incl.
*Tuning range: 120-175, 200-240, or 400-500.

kit $49

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 squeich.

Kit $1095; w&t only $1295!

Voice ID Option $189

Other models available:
REP-200V Economy Repeater. As above, except uses
COR-4 Controller without DTMF control or autopatch. Kit only $785, w&t $1095.

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

«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 fhiter, 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-

« Available for the 50-54, 143-174, 213-
233, 420-475, 902-928 MHz bands.

oFCC type accepted for commercial
sarvice (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 902-928MHz.

HELICAL RESONATOR

PREAMPS

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

and local speaker amplifier ......

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

COR-4

» Available add-on PA's up to 100W.

«5Six courtesy beep types, including
two pleasant multi-tone bursts.

«Open or closed access autopatch,

word protected dtmf commands.

« Auxiliary receiver input for control or
cross linking repeaters.

« Many built-in diagnostic and testing

Complete COR and CWID all

cross-band immﬂg‘;& I:lnnﬁw on one board for easy construction
appications. «*) CMOS logic for low power consumption.
$80 vhi, $110 uht. *Specklyuningrange: | Many new features. EPROM program-
142-150, 150-162, 162-174, 213233, 420470 med. specify call ... kit $99, wat $159

T i

D FOUCH-TONE DECODER/CON-
IROLLER Full “lE dtgds mth toll- cai!
reglru:t:::r programmable. Can turn 5
functinns an/off. Great for selective call-

ing, too! .....kit $89, wired & tested $149

% TD-4 SFt ECTIVE CALL-

H',ﬂl' ' e Emmy

touch- tnne :Iacndar with 1
latching outpul Primarily designed o
mute speaker untii someone calls you
by sending 4-gigd it signal but may also
be used to tum on autopatch or other
devica..._....... - kit 349, wit $89

AP-J AUTOF Use with above for

RECEIVING
CONVERTERS

UTOPATCH
repealer autopatch. Reverse patch and
phone fine remote control are std.

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

AP-2 SIMPLEX AUTOPATCH Timing
Hoard. Use with above fl::ar simplex
operation using a transceiver kit $39

Low noise converters to receive vhi and

uhtf bands on a 10M receiver,

+ Kit less case $49, kit w/case & BNC
jacks $74, wit in case $99.

« 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).

{l —_—
TRANSMITTING E*Wﬁ ;‘?’{‘

R

CONVEFITERS

Hun up to 1EDG baud digital 5+gnais
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, etc. ...... kit $49, wét §79

DE FSK DEMODULATOR For
receive end of link. ... kit $49, w&t $79

15 HF LINKS., Low-
cost packet networking system, consist-
ing of MO-96 Modem and special
versions of our 144 220 or 450 MHz FM
Transmitiers and Receivers. Interface
directly with most TNC's. Fast, diode-
switched PA's output 15 or S0W

- g L T,
AT A MODULATOR.

T
" A

T T = &1

D BAUD IHGITAL

et

XV2 for vl and XV4 for uhi. Moagsis to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222, 432 435, and atv TW output.

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

Buy at low, factory-direct net prices and save!
For cnmplete info, call or write for free catalog.
Send $2 for overseas air mail.

« Order by mail, fax, or phone (s-12 am, 1-5 PM eastern time.)
Min. $5 S&H ChETgE for first pound plus add’l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0O.D.

toli-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 dimf 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
duty. TCXO & xtal oven options
FCC type accepled for com’f
high band & uht.

« TAS1: 50-54, 143-174, 213-233
MHz ...kit $109, w&t $189.

« TA451. 420-475 MHz
. Kit 5109, wit $189.

« TAS01: S02-528 MHz,
(0.5W out), wit $219.

« VHF & UHF AMPLIFIERS.

» For fm, ssb, atv. Qutput levels from
10W to 100W. Several models starting at $99

FM RECEIVERS:

« R144/R220 FM RECEIVERS for 143-174
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if filters plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch, afc
tracks drift. .. Kit $149, wal 3219,

« R451 FM RCVR, for 420-475 MHz

Similar to above. . kit $149 w&t $219.

R901 FM RCVR, for 802-928MHz

Triple-conversion, GaAs FET front end 7
$169, wit $249

R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213-233 MHz,

wio helical res or afc. .. Kits $129, wit $215

R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, wait 3219

OUR 30TH YEAR!

amlronics, iIinc.

65-D MOUL RD. — HILTON NY 14468-9535
Phone 716-392-9430 — rax 716-392-8420

funclions using MICTOProcessor.

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

« Welded ri-tight partitions for exciter,
pa, recever, and controlier.

* 3% inch aluminum rack panel, finished

in eggshell white and black.

CIRCLE 57 ON READER SERVICE CARD



Number 4 on your Feedback card

The Techno-Whizzy 1, Part 1

Build a direct digital synthesis (DDS) radio.

I'w: grown tired of the same old designs be-
ing rehashed over and over again. | wanted
something new, something state-of-the-art,
but my wallet balked at paying over $2,000
for a new rig. Nobody offered a cheap Direct
Digital Synthesized (DDS) radio but, folks, it
is not only possible to design one, it is both
fun and easy.

No, it doesn’t have all the bells and whis-
tles yet. What 1t does offer i1s a chance to
build a DDS radio of your own, for a lot less
than buying a whole new rig. It's modular, so
as | (or you) design new boards they can be
added to the basic unit without throwing out
all your work. I call it the TW-1, for Techno-
Whizzy, model 1.

The TW-1 is a modular multiband CW
QRP transmitter, using a new Direct Digital
Synthesis (DDS) chip from Qualcomm (1055
Sorrento Valley Rd., San Diego CA 92121;
Tel: (619) 597-5005). It has 11 diode-pro-
grammable channels and one dip switch vari-
able frequency channel, and it puts out 2
watts from 1 MHz through 21.5 MHz (that’s
160 meters, 80 meters, 40 meters, 30 meters,
20 meters, 17 meters and 15 meters, FULL
COVERAGE, plus many MARS and CAP
bands to boot). With some modifications to
the amplifier stage it can even cover the 1750
meter Experimenters Band. I'm planning to
eventually add a receiver board, a linear
amp, a doubler to get full HF coverage, a
digital signal processor to handle SSB and a
digital frequency display with keypad input.

Instead of a VFO, the heart of this trans-
mitter is the new Q2220 DDS chip from
Qualcomm. It runs at 55 MHz clock input,
and has a 24-bit phase accumulator. In En-
glish, this means that the minimum frequen-
cy change is 55,000,000 / 224 (two raised to
the 24th power), or just about 3 hertz. Above
1/8th the clock frequency, the quality of the
output signal falls off, but tight filtering can
remove the harmonics. Between 1/3 and 12
the clock frequency is the maximum output
frequency you'll get without a /ot of fancy
filters. I've designed the TW-1 to run at any
frequency from 3 hertz to over 21 MHz in 3
Hz steps while maintaining a decent sine
wave output to the amplifier. With the addi-
tional filtering after the amplifier, it’s FCC
legal—the spurious emissions are all more
than 30 dB down as measured on a spectrum
analyzer.

How It Works

The frequency is set using pull-up resistors
and diodes. The input to the Q2220 chip is
binary (don’t panic—I'll explain this later),
with 1's being a 5-volt input and 0’s being
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Photo B. The TW-] DDS transmitter consists of three separate PC boards. The RF amplifier
is shown on the left, the diode matrix for frequency selection is shown at the upper right and

the DDS synthesizer board at the lower right.

grounded inputs. There 1s a line of pull-up
resistors, one for each input line, and a place
to install pull-down diodes. When you select
a channel, it grounds the cathode end of that
row of diodes, pulling those lines low.

The Q2220 reads the input lines from the
frequency selection board 55 million times a
second (once per clock cycle), and adds that
value to its current value in the phase accu-
mulator. (If the result is larger than 224, it
subtracts 224 from 1t to keep the phase angle
between 0 and 22¢). This number, expressed
as a percent of 224, tells the DDS how far
around a circle it currently is. It then calcu-
lates the sine at that position, and outputs the
sine’s value to the Digital-to-Analog Con-
verter (DAC).

The DAC then takes this value and trans-
lates it into a voltage between DC and 1 volt.
At this point, the signal doesn’t look like a

sine wave—it looks like a staircase with up
to 256 steps built on a sine wave. To remove
the “staircase,” the signal is passed through a
seven-pole low-pass filter that cleans it up.
The now-clean sine wave (at 2 milliwatts) is
sent to a low-level class A linear RF amplifi-
er.

If the key is on, power is applied to the
class A driver amplifier, which then ampli-
fies the signal to 80 milliwatts and passes it
to the final amp. The final runs class A also,
for maximum linearity (after all, if you've
gone through all the trouble of making a
clean sin¢c wave, why mess it up with a non-
linear amp?). The final outputs 2 walls into a
50-ohm load (either a dummy load or your
antenna).

Switching to another frequency is easy;
just turn the channel knob. The DDS chip
reads the new value, and starts all over from



STANDARD.

-~ New C5608DA True Twin Band Mobile Transceiver
- Control the C5608DA completely from its remote microphone

o

REMOTE MICROPHONE

40 MEMORY CHANNELS

BROAD RX FREQUENCY COVERAGE: VHF RX 115 MHz to 180 MHz (with
_ less than 0.158uV sensitivity for 12DB SINAD between 130 and 165 MHz
Eﬁaﬁlﬁguﬁénsiﬁvm. typical, spec guaranteed in ham bands only). Plus incredible UHF RX

50 Watts out on 2M, 40 on 70cm, 10W Mid and 3W Lo. capability of 328 MHz to 500 MHz! Supplied TX is Amateur Bands only,
Eight kinds of scan, including scan for correct CTCSS. but can be modified for MARS & CAP proof of participation is required.
ndustry standard DTMF paging and code squelch.

Repeater mode plus Full Duplex Cross Band Op. For more information on this and other STANDARD products, contact your nearest STANDARD dealer.
mprassi\re disphv and Ingir:al uparatiun. Specifications, price and features are subject to change without obligation or nofice.

Separate Volume and Squelch controls for each band. Standard Amateur Radio Products, Inc

Automatic mute gives priority to one band. LS. Das Soen
Built in CTCSS Encode/Decode. o s S0 - STANDARD.

uch more... CIRCLE 122 ON READER SERVICE CARD




there. It takes six clock cycles for this
change to be seen at the driver stage. which
is about 120 ns—so fast it's effectively in-
stantaneous. There are no adjustments 1o
tweak, no guessing where you are—just
click and you're there. That's the joy of a
digital rig!

How to Set the Frequency

Okay, now for the hard part—math! With
the simple setup this rig has, you do have 1o
do some pencil work. It’s not hard. and you
can even cheat two ways—I've included a
table of several standard QRP freguencies
and there's BASIC source code for a pro-
gram 1o compute the frequency if you have a
compuler.

Keep in mind that there is a difference be-
tween repeatability and absolute accuracy.
This rig is repeatable—a channel is always
on the same frequency it was last time. It can
also be accurate, but you'll have 1o measure
the output frequency of your particular oscil-
lator. Mine was 55.001 MHz or so at room
temperature. If you want accuracy. use your
exact oscillator frequency instead of 55 mil-
lion in the following calculations. Note: The
table was designed using 55 million—it’ll be
close to the correct frequency and repeat-
able, but not absolutely accurate.

Remember earlier where | said the DDS
has a 24-bit phase accumulator, and runs at
55 MHz? The size of a step, then, is 55 mil-
lion divided by 224, To get the radio on your
desired frequency, divide your frequency by
that step (55000000/16777216, or
3.2782555). Convert this number to bina-
ry—use a scientific calculator, computer or a

Figure 1. Block diagram of the TW-1 DDS transmitter circuil.

I 3-year-old computer nut for this. The num-
ber must have 23 digits—if you're short a
few, put O's at the LEFT side until you have
23 digits.

Pick an unused switch position and find
the line of holes for that channel (they're
numbered starting from F1 at the ribbon ca-
ble back to F11 near the resistor packs).
Counting from left (nearest the power sup-
ply) to right, at every place you had a O put
in a diode (IN914s will work fine) with the
cathode (the banded end) in the air and the
anode through the hole. Leave any spot that
had a | empty. Run a wire tying all the cath-

odes together, and run that wire into the hole
neares! the silk-screened “F??” label for that
channel. When you switch the channel se-
lector to that channel, the diodes conduct,
pulling those lines to ground. The lines with-
out diodes remain at 5 volts.

For example: If you want to set the TW-1
to 7,040 kHz on channel [, take
7040000/3.278555 = 2147483. Converting
this to binary gives you 010 0000 1100 0100
1001 0110. You would put a diode n holes
1,3.4.5,6,7,10,11,12,14,15,17.18.20 and 23.
(See Figure 6 for details). If you wanted this
frequency on the DIP switch channel (chan-
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Figure 2. Schematic diagram of the DDS VFO board.
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MEFE]J halfwave vertical Antenna

6 bands: 40, 20, 15, 10, 6, 2 Meters o No radials or ground needed!

Jperate 40, 20, 15, 10, 6, 2 Meters with this
“J-1796 ground mdependfm halfwave vertical =
enna -- no radials or ground ever needed! DR
t’s only 12 feet high and has a tiny 24 inch s
stprint! You can mount it anywhere from ground =
el to the top of a tower -- on apartments, V- i
1dos, small lots, even on a motorhome. You can

€ it anywhere — vacations, field day, !
{-pedition, camping, nearly anywhere you go.
Frequency selection is fully automatic -- there are
moving parts, nothing to adjust -- all you do is
nsmit. It handles up to 1500 watts PEP. You'll
irk your share of DX because its low angle of
liation really reachs out and brings in DX.
During a contest, you'll love being able to

ickly work one station after another from all
ections because of its omni directional pattern.
[t’s so easy to put together that you can have it
the air in an afternoon.

How does MF]J achieve maximum efficiency
in such a compact multiband antenna?
I'he key is end loading -—- the most efficient form
loading known. The entire length of the antenna
always radiating power. There are no lossy traps
reduce effective length.
End loading provides multibanding and full electrical
If wavelength on each HF band. An opti. combin-
on of capacitive hat and inductive end loading delivers
:lose 50 ohm match without a lossy impedance |
itching network.
Efficient high-Q loading coils are wound on low loss
vamic forms. Large 1-inch diameter aluminum radiators
> used to keep losses to a munimum.
No Radials or Ground ever Needed!

The MFJ-1796 is balanced and center fed to totally

minate the need for radials, counterpoises or a
oundplane -- you don’t have the kind of ground

sses that’s common with a quarter wave vertical.

No Feedline Radiation
There is no feedline radiation that causes pattern distortion
d wastes power. The 50 ohm teflon coax feedline exits

rough the bottom radiator from a low impedance point -- the
ading unit is mounted at right angles to decouple the feedline

d to provide a low impedance point.
The feedline is further decoupled and isolated from the

"-+'-"—:
-—
!

Frl
¥
S

[

MFI- I'Hﬁ

$ 1 8995

~ antenna with a highly efficient air-wound choke balun.
~ This decoupling attentuates RF on the outside of the
. coax and minimizes feedline radiation that waste useful

. power.

-

y.

Easy to Adjust
It’s very easy to optimize the MFJ-1796 for your
favorite part of the band. Frequency adjustments are
nearly independent - adjusting one band has
minimum effect on the resonant frequency of the
other bands -- unlike most other multiband antennas.

Built to Last

You get an antenna built with heavy duty, extra
thick wall aluminum radiators, machined aluminum
parts and stainless steel hardware.

The coils are wound on tough low loss ceramic
forms using durable reflon covered wire that's highly
weather resistant.

Full halfwave on 2 and 6 Meters

On 2 Meters and 6 Meters, MFJ's unique stub
decoupling and efficient full size halfwave elements
really get you out with low angle radiation for lots
of DX.

The most for your Money
For $189.95, the MFJ-1796 gives you the most for
your money -- no other multiband, automatic band-
switching, ground independent DX antenna even comes
close.

No Matter What™ Guarantee

. You get MFJ's famous one year No Matter What™
' unconditional guarantee. That means we will ir or
s replace (at our option) your MFJ-1796 halfwave

\ vertical antenna no matter what for a full year.

Coatinston Sevch

- MF] Customer Service Technicians will help you

- keep your MFJ halfwave vertical performing flawlessly --
no matter how long you own it. Just call our toll-free help
line 800-647-TECH (8324) — an MFJ exclusive.

Made in USA

MF]J halfwave verticals are made in the USA. Help our fellow
Americans by keeping our money here -- buy in USA.
Call Your Dealer for Your Best Price {Today

Enjoy DXing and ragchewing on six bands f your
apartment, condo or anywhere. Call your favoritg@ dealer for
your best price and order your MFJ] halfwave vegtical today!

Shortwave Regenerative Receiver Kit

C ‘,—'.‘;.'
A Remember hunching over your regenerative
receiver for hours with a pair of phones
o pressing uncomfortably against your ears?
) — You could hear just about anything that

M- ElL‘I]I{ fanc_',f superhets could hear. Sure, you had to play around
S 59“ with the regeneration control just right and have a steady

hand to mne but you could hear'em.

Don’t you wish you could relive some of this fun and excitement of your
uth — share some of it with your kids and grandkids?
Well, you can — with the MFJ-8100 World Band Shortwave Radio Kir.
Spend a fun evening with your child or grandchild and help him put this
nple kit together. When you two finish, watch him glow with exciterment as
tunes the world bands - just like you did - and remember for life.
This baby performs. It has an RF stage to really pick up the weak ones and
20es into regeneration smoothly without pops or dead spots. Stations all over
- world will come in loud and clear with just a 10 foot wire antenna.
Listen to mternational shortwave broadcasts, hams on SSB and CW, WWV,
TY, packet and much more. Covers all or part of 75/80, 49, 40, 30, 31,
, 25, 22, 19, 17, 16, 15, 13 Meters in five bands.
[t has vernier reduction drive, bandswitch, volume and RF gain controls,
s @ 9 volt battery and is built into a rugged aluminum cabinet.
I'wo earphone jacks let you and your child or grandchild listen together with
ar Walkman style earphones or plug-in speakers. 7x6x2'% inches.
Drder one as a gift for your child or grandchild . . . or for yourself.
VIFJ-8100K, $59.95 kit; MFJ-8100W, §79.95 wired and tested.

300 KHz-200 MHz Active Antenna

Wish you could hear everything your expensive MFI-102

general coverage transceiver or receiver is
of receiving?

Your ham band mﬂfv antenna does great in the
ham bands . . . but plug this new MFJ all band |
active antenna into your gfmeml coverage !
transceiver or receiver and you’ll hear strong
clear signals from all over the world from 300 ‘
KHz to 200 MHz—including low, medium, shortwave and

You'll enjoy up-to-the minute international shortwave newscast,
ship-to-shore, airline, commercial RTTY and even military traffic. Use your
data controller to receive FAX news photos, weather , Navtex and more.

Take it on trips and use it with your mobile or QRP ng to listen.

Also improves weak noisy scanner radio reception from low band to high
band VHF — hear signals you couldn’t hear before.

A J-310 FET handles strong signals and a new noiseless feedback circuit

gives you excellent low - 0
RS Ae ey, Nearest Dealer/Orders: 800-647-1800
GHz MRF-901 transistor 1 echnical Help: 800-647-TECH(8324)
* 1 year unconditional guarantee « 30 day money back
tachable 20 inch
Box 494, Miss. State, MS 39762

or 110 VAC with ! 3

MF] . . . making quality affordable

lets you receive weak
guarantee (less s/h) on orders from MFJ * Free catalog
telescoping antenna.
(601)323-5869; 8-4:30 CST, Mon_-Fri,
MFIJ-1312B, $12.95.
Prices and specfications subect 10 change © 1992 MF] Enerprses. In

signals well into VHF.
MFJ ENTERPRISES, INC.
Uses 9 volt battery
FAX: (601) 323-6551; Add s/h.
3¥4ax1 % x4 inches.
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nel 12), for any digit that was a 0 tum the
switch ON. This will pull those lines to
ground when you select channel 12.

Doing 7030 kHz gives 2144433, or 010
0000 0110 1000 0110 0001 in binary. 10.106
MHz gives 010 1111 0000 1001 1111 0001
in binary. For other values, sce the chart on
p. 18 showing some common QRP fre-
quencies. If you don’t like the math and
need a different frequency, I've written a

program you can use (see the program list-
ing on p. 18).

Construction

Take a tip from me—use a fine-tipped
low-wattage soldering iron for these boards.
The pins sometimes have traces running be-
tween them, so keep a keen eye out for sol-
der bridges and cold solder joints. When
you're done soldering, nip off the leads
close to the boards. This kceps things look-
ing neat and will prevent accidental shorts
when you assemble the boards into a chas-
S1S.
Build the power supply and frequency se-
lector board first. Install the DIP switches
and their diodes first, with the banded ends
of the diodes tied together to the hole near
the DIP switches. Set the DIP switch (chan-
nel 12) 1o 7,040 kHz (see above). Attach the

12-position channel switch to a short length
of ribbon cable, with the common connec-
tion on the red wire. Run this cable to the 13
holes at the right side of the board, with the
red wire at the top. Bend one set of pins on
the resistor packs horizontal (or use individ-
ual resistors—I did), and put the resistor
packs on the board with the horizontal set of
leads in the holes and the other set in the air.
Run a bare wire from the JUMPER hole
across the pins in the air, soldering to each
pin. Install the 50-pin header, being careful
of shorts. Make sure you have the 7805 and
the electrolytic caps in correctly. Check all
connections for shorts and bad solder joints.
When you're satisfied with your work, apply
12 volts to the power supply. You should
have 5 volts at the jumper; if not, check your
wiring.

At the holes marked FF (for Frequency,
Future), you should read 5 volis on holes
2.89.13,16,19,2]1 and 22. Holes 1,3.4,5,6,
7,10,11,12,14,15,17,18,20 and 23 should be
at ground (0.7 volts or less). Remove power
from the board and it’s functional!

Next, build the DDS board. Install Ul, the
clock oscillator, first. The mounting is de-
signed 1o allow either a 14-pin-sized oscilla-
tor or an 8-pin-sized oscillator. Pin 1 is the
same for either, but the 8-pin-sized oscillator

1s shorter and only reaches to the first set of
holes. A 14-pin-sized device covers the mid-
dle set of holes, and installs in the second set
of holes. If you want to socket this chip, use
a 14-pin socket but remove the unused pins.
Also, install the jumper wire from Ul to U2
now.

Install the socket for the DDS chip (U2)
next. Make sure the socket matches the out-
line, with pin 1 facing up and the angled cor-
ner in the upper left. Install U3, the DAC,
and the 50-pin header. These parts all have
wires between pins, so be very careful when
soldering them.

I socketed U3, and ran into phase jitter
problems that were cured by adding two ex-
tra bypass caps soldered directly to the pins
on U3. | added a 1.0 pF cap between pins 16
and 14, and another between pins 13 and 11.
For best results, these should be tacked in
either on the chip or under the board, but
keep the leads as short as possible for good
bypassing.

Install the filter next. L1 and L3 are 12
turns on a T37-2 (red) core and L2 is 14
turns on a T37-6 (yellow) core. For those
who are new to this, a “turn” is any time the
wire goes through the hole. (A bobby-pin on
a core would be one tum.) Once you have
these wound, spread the turns out to cover
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Figure 3. Schematic diagram of the diode matrix frequency selection board and power supply.
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3 GREAT REASONS
TO BUY THE
AZDEN PCS5-7000H

1. ULrrRA WIDE BAND RECEPTION

T

. 2. TRUE FM MODULATION
\ 258 3. 50 WATTS OF POWER
it s ™ Now, for the first time, you can buy an
. ____Azden transceiver directly from the factory!
——— = This means that you will receive the
MA O — ﬂciw“ : .
soL | BN level of knowledge and expertise that
P = 3 Gl u 1 KHzr NHz Fﬂ_\\‘_.E! » H l
“  / = you want when buylng a radio. It also
sQ - - - ’
o o flooe U = means that you'll have competent
N\ T ueem  AZDEN TR 2 technicians, ready to handle your
e (W % ¥ service needs — quickly and

) efﬁcienﬂyl

J Transmit
¢ 144-148 MHz plus CAP and MARS (when modfied)
* 50 Watts/10 Watts-adjustable
e All 57 subaudible tones
® True FM modulation (great tor packe!}
Receive
e 118-135.995 MHz AM, 136-174.995 MHz FM
e Amateur, CAP, MARS, Weather, Marine, Public Service

Sid Welin, K2LJH, Manager of e Sensitivity less than 0.19 pV for 12dB SINAD
Azden Communications Division {

* Patented discriminator center frequency tuning
¢ 2 Watts audio output

Other Features

* Frequency 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"H x 5-12"W x 7-1/2"D

* Mobile mounting bracket and power cord included

NEW 2 YEAR LIMITED WARRANTY

® To Place Orders: 1-800-643-7655
z D E N For Technical Assistance: 516-328-7501 Sl
OMMUNICATIONS DIVISION Fax Number: 516-328-7506 @
47 New Hyde Pk. Rd..Franklin Sq.. NY 11010 e TS SR i ]




SMALL PACKAGE - SMALL PRICE

We're making our biggest deal on the famous
Handi-Counter” 3000 — the world's finest
hand-held multifunction counter.

» 10Hz - 3GHz « Maximized Sensitivity

» 16 segment RF signal bargraph  + 4 extremely fast gate times
« 256 times faster than other hand-held counters

» Frequency, period, ratio, ime interval, average & prescale

= 10 digit LCD readability even in bright suniight

» Hold switch locks in measurements fast

Regularly $375...Now

*259

Deal ends December 31, 1992
No trade-ins or Dealer discounts

OPTIONS

TCXO +.2ppm.ccee.

BLB30 Backlight&twos

CC30 oy A R ———

TA100S Telescoping Whip AMEAN.............ciremmmmemisiasmision

F Vs : o B o g uwp '

Wi IV hEia%1 IV

oo 1-800-327-5912

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

5% Ship/andiing (Max $10) U.S. & Canada.
159% outside continental U.S. Visa & Master Card accepted
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MICROWAVE TRANSV

l* T =

ERTERS

SHF 1240 Complete Transverter
SHF SYSTEMS No tune linear transverters and transverter kits for
802, 1260, 1296, 2304, 2400, 3456 MHz. All use 2m iLf.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include LF./D.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band available.
SHF 900K 902-906 MHz S0mW Kit5139 Built $265
SHF 1240K 1296-1300 MHz 10mW Kit5149 Built§265
SHF 1269K 1268-1272 Oscar Mode L1I0MW  KitS140 Built$255
SHF 2304K  Z304-2308 MHz 10mW Kits205 Builts32s
SHF 2407K 2400 MHz Mode S rcv Conv  Kit$135  Bullt$255
SHF 3456K 3456-3460 MHz 10mW KitS205 Builts325
SHFSTEOK 5760 MHzN296 IF 0.5mW Kit$170 Built$260
uew oem 432K 420-450 MHz 10m IF 7T0mW Kit$150 Built§275

DOWN EAST MICROWAVE

E Bill Qlson, W3HQT K s

Box 2310, RR1 Troy, ME 04987

(207) 948-3741 FAX: (207) 948-5157
MICROWAVE AMPLIFIERS
from
DOWN EAST MICROWAVE

Linear Power Amps

for SSB, ATV, FM, 902—1296—2304—3456MHz

2303 PA 10mW in 3Wout 1240-1300 MHz £130
2318 PAM 0.5Win 18Wout 1240-1300 MHz $205
2335PA  10Win 35Wout  1240-1300 MHz $325
2340 PA  1Win 35W out 1240-1300 MHz $355
2370 PA  5Win 70W oul 1240-1300 MHz $695
JINEBPA  1Win 20W out 902-928 MHz $275
3335 PA  14Win 40W out 902-928 MHz $335
J310PA  10mW in 10W out 902-928 MHz $150
432 PA 70mW in 18W out 420-450 MHz S180

TR Switching available, all 13.8 VOC /Some available in kit lorm
Low Noise Preamps & preamp kits—432, 902, 1296,
1691, 2304, 2401, 3456 MHz. 5.7 and 10 GHZ

IGLNA preamp 6dBNF 902 MHz 138V § 95
23LNA preamp S5JBNF 1296 MHz 138V § 95
13LNA preamp 7dBNF 2300-2400 MHz 138V $1%0
1691LNAWP preamp 1dBNF 1691 MHZ masi mounied 138V §140
4017TLNAK  preamp kit 400-1700 MHz EdB § 40
Preamp kits for 2304-10 GHz Write or Call

CALL OR WRITE FOR MORE INFORMATION
E DOWN EAST MICROWAVE

Bill Olson, W3HAT
(207) 948-3741 FAX: (207) 948-5157

Box 2310, RR1  Troy, ME 04987
MICROWAVE ANTENNAS

Figure 4. (a). PC board foil pattern for the DDS VFO board. (b). Parts placemenit.

three-quarters of the core, then cover the cores
in plastic model cement. Make sure you re-
member which core 1s which!

Install the remaining resistors and capaci-
tors in their proper places. Solder a short (5"
or so) length of RG174 coax cable to J1, with
the center connected to the trace going to L3
and the braid connected to ground (the other
hole). Solder another short hunk of two-con-
ductor wire to J3, and put an SPST Normally
Open momentary switch at the other end. This
1s the RESET switch, which resets the DDS
chip. You'll probably never use this, so it can
go on the back of the case.

Attach the DDS board under the power sup-

ply board, leaving a small gap. Mounting
holes have been provided at each corner for
this. Make the ribbon cable to connect the first
board with the DDS board. Pin 1 is on the left
side, and should be the red stripe on the cable.
Check all work carefully, because we re go-
ing to give it a trnal run now. With the DIP
switches set to 7,040 kHz as above, connect
the two boards with the ribbon cable. Set the
channel switch to 12. Connect power to the
power supply board. You should get 5 volts at
pin 1 of Ul. The input lines on the 50-pin
header should be the same as they were when
you tested the power supply board. Remove
power—we 're ready for a live test!

Loop Yagis, Power Dividers, Stacking Frames, Compiete
Array of 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembled and tested.

3339LYK 33el loop Yag Kit 902 MHz 18.5dBi § 95.00
2045LYK 45el loopYagiKit 1296 MHz 21dBi § 95.00
2445LYK 45el loopYagiKit  1269MHz 21d8i § 85.00
1844LY 44el loop Yagi(assem) 1691 MHz 21dBi  $105.00
2355LYK 55el SuperlooperKit 1206MMz 224Bi  $108.00
145LYK 45¢! loopYagiKit  2304MHz 210Bi § 79.00
945LYK 45el loopYagiKit  3456MHz 21dBi  § 79.00

Now in stock- VHF & UHF Yagi's by Rutiand Arrays
Other modeis available. Call or write for catalog.

DOWN EAST MICROWAVE
Bill Olson, W3HQT
Box 2310, RR1 Troy, ME 04987
(207) 948-3741
FAX: (207) 948-5157

=,

Vo
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Wayne 1s mad as hell . ..
. . . and he doesn't want

you to take it anymore!

Declare War!

On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?
Wayne Green has solutions.

Clever solutions.

Wayne Green's unique reasoning is mtriguing — even delightful.
Whether you are horrified by his proposals or you embrace them,
it 1s impossible to ignore the basic lesson he presents: It is time
to bring logic — not emotions — to bear on America's dilemmas.
His spin on America in the 90's helps us to understand how
simple the seemingly complex issues are. All it takes 1s look-
ing at them from an entirely new viewpoint.

Now available in one complete volume, Declare War! is
full of thought provoking ideas and solutions to some of
the most difficult problems facing our country today.

Send To: Declare War! 70 Route 202-N, Peterborough NH, 03458

800-234-8458

Yes! I'm mad as hell, too! Send me copies of Declare War! for the Special
special 73 price of only $10 each (plus $3.50 shipping & handling).
‘ = For
| copies x $10=$ + $3.50 shipping = $
I
. Check Enclosed (payable to "WGI") 73
| _ Chargemy: _ MC ___ VISA __ AMEX
| _ | . Readers
Card #: Exp. Date: |
. only $10.00
Name: | regular price: $12.95
Address: | Order
|
City: State: Zip: | Toll-Free:
|
|

Please allow 4 weeks for delivery. WGAOS




FEEDBACK

In our continuing effort to present the
best in amateur radio features and
columns, we recognize the need to go
directly to the source—you, the reader.
Articles and columns are assigned feed-
back 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 tabulat-
ed each month, and the editors take a
good, hard look at what you do and
don't like. To show our appreciation, we
draw one feedback card each month
and award the lucky winner a free one-
year subscription (or extension) to 73.

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

1 Letters

2 Never Say Die

3 QRX

i Techno-Whizzy 1, Part |

5 Unlocking the HTX-100

6 Review: ICOM IC-728

7 Review: Micro Mag

Mobile Antenna

8 Is 2 Meters Hazardous

to Your Health?

9 Build a LiTZ Decoder
10 lambic Keyer Paddles
11 Beach Brawley Boomer
12 Carr's Corner
13 Review: Tigertronics BP-1
14 RTTY Loop
15 ATV
16 Dealer Directory
17 Expanded-Scale Voitmeter
18 New Products
18 Hamsats
20 Homing In
21 Packet & Computers
22 Above and Beyond
23 Hams with Class
24 QRP
25 73 International
26 Ask Kaboom
27 Special Events
28 Barter 'n’ Buy
29 Random Output
30 Propagation
31 Updates

The Techno-Whizzy 1, Part 1

Continued from page 15
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Figure 5. (a). PC board patiern for the diode matrix frequency selection board. (b). Parts placement.

SW1 Side.

Power Supply Side.

900000 009 00 08 O

MSB

LSB

Not to scale.
Yartial cross section shown for clarity.

Figure 6. An example of diode array programming for frequency selection. A frequency of 7.040
MH?= is shown. The view is from the front side of the frequency select/power supply board.

Continued on page 18
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Install the chips in the sockets. Be espe-
cially careful installing U2! Removing this
chip requires a special tool 1o prevent dam-
age, so make sure it faces up! You should be
able to read the chip number if you have the
50-pin header at your lower right.

Temporarily solder a 51-ohm resistor
across the free end of the RG174. Hook a
frequency counter to the hot end of the 51-
ohm output resistor. Once again, apply pow-
er. You should have 7.040 kHz coming out
of the unit. If so, congratulations! You've
just built a basic DDS VFO!

If it didn’t work, check for power on pin |
of the ribbon cable. If there’s power, check
for +5 on pins 4 and 16—2.6.8.10,12,14
should be ground. If these aren’t right, check
the ribbon cable and connectors.

If there’s power to the VFO board. look at
the inputs to the DAC (U3 pins 2-9). These
pins should be changing very fast. If they
aren’t, re-check the soldering on U2, check
for clock signals out of Ul and try pressing
the RESET switch. If the signals work while
you press RESET, vou've got a Normally
Closed switch.

If the inputs to the DAC are changing,
look for output. If there’s no output. the chip
may be in backwards or dead. If there's a
signal at the output of U3, all that’s left is
the filter and the cable. Check these, and re-
pair as necessary.

Now that you have a functional VFO,
hook up a scope to the output. You should
have a 0.7-0.8-volt peak-to-peak sine wave
that looks pretty clean. Unplug the power,
remove the 51-ohm resistor from the RG174
coax and you now have a very useful signal
source and test generator.

Next month in Part 11, we will turn this
low-level (2 milliwatt) signal into something
a little more useful by adding a 2-watt am-
plifier which should make this into a very

capable QRP rig. 73]

Some Common QRP Frequencies
for the TW-1

Frequency  Set TW-1 diode array to:
(MHz) MSB LSB

1.810 000 1000 0101 1100 1011 10M
1.84322 000 1000 1001 0100 0101 0000
1.860 000 1000 1010 1000 0100 1111
1.900 000 1000 1101 0111 1111 1001
3.54025 001 0000 0111 1010 0101 1M
3.560 001 0000 1001 0001 1111 01N
3.5979 001 0000 1010 1000 1001 10M
3.6864 001 0001 0070 1000 1001 0100
7.030 010 0000 1011 1000 1011 0001
7.040 010 0000 1100 0100 1001 1100
7.0805 010 0000 1111 0100 1101 1110
7.110 010 0001 0001 1000 0000 0100
10.106 010 1111 0000 1001 1111 0001
14.060 100 0001 0111 0001 0101 0010
14.161 100 0001 1110 1001 1011 1100
18.074 101 0100 0010 OOOO 0101 0010
21060 101 0010 0OCO 0101 0101 0100

Put diodes, banded end up, wherever there is
a 0 (zero).

Parts List

DDS VFO Board
C1.C2,C7.C8,
C3,C10 0.1 uF ceramic
C3.C6 160 pF silver mica
C4,C5 300 pF silver mica
J1 Low RF out
J2 50 pin-header (25 pins by 2) Digi-Key# 923876-R-ND
J3 Reset switch, SPST (Normally ON) momentary
L1.L3 0.542 uH, 12 tumns #26 enameled wire on T37-2 toroid
L2 0.608 uH, 14 tums #26 enameled wire on T37-6 toroid
R1,R2 10k ohm, 1/4 walt
R3 75 ohm, 1/4 watt
U1 55 MHz oscillator module Digi-Key# SE1109
Uz DDS by Quaicomm (See note below)
u3s CA3338AE DAC by Harris Digi-Key# CA3338AE
1 44-pin PLCC socket for U2 Digi-Key# A417-ND
1 If needed 1 uF ceramic between pins 16 & 14 of U3
1 If needed 1 uF ceramic between pins 11 & 13 of U3
1 Ribbon cable connector Digi-Key# ASC50T-ND
Diode Matrix Frequency Selection & Power Supply
C1,C3 100 pF 25-volt electrolytic
c2 0.1 uF
D1 1N4004
D2,03,04,05,D6, 1N914
D7.,D8,D9, D10,D11,D12,
D13,D14,D15, D15,D16,D17,
D18,D19,020, D21,D22,023,D24
J1 50-pin header (25 pins by 2) Digi-Key# 923876-R-ND
J2 12 volts in
RP1,RP2,RP3 20k ohm, 1/4-walt R-packs or 20k,

1/4 watt individual resislors Digi-Key# 761-3-R20K
SW1 Channel selector 1P12T rotary switch Digi-Key# EG1952-ND or GH5601-ND
SW2 5SW3,5W4 8-position DIP swilches Digi-Key# A5208-ND
1 50-pin ribbon cable connector Digi-Key# ASC50T-ND
U1 7805 voltage regulator
Misc. — 1N914 for setting channels

A complete kit of parts (including the PC boards) is available from Elktronics-NE, Rt. 1 Box 789,
Hancock NH 03449, Tel: (603) 525-4001. Prices as follows: DDS VFO module — $99; Diode Matrix
module — $49: Power Amplifier module — $49; Oulput Filter module (specify band)— $10. A complele
package of all modules — $199. The Quailcomm Q2220 DDS chip can be ordered separately for $38.
All prices include postage/handling.

Eiched and drilled PC boards for this project are aiso available separately from FAR Circuits, 18N640
Field Court, Dundee IL 60118. Pricing: DDS VFO PC board — $8; Diode Matrix — $8; Power Amplifier —
$6; Output Filter board — $3. Please add $1.50 per order for shipping.

The Q2220 (as well as data sheets) is also available directly from Qualcomm, 10555 Sorrento Valley
Rd., San Diego CA 92121; (619) 597-5005, for $49, but they have a $150 minimum order.

The CA3338A, the 55 MHz clock oscillator and most of the small parts are available from Digi-Key;
(800) 344-4539.

Toroids are available from Amidon Associates or KA7QJY Components (Danny Stevig), Box 3893,
Logan UT 84323; Tel: (801) 563-5173.

Basic Program to Determine Diode Array Placement for a Given Frequency.

10 REM twl-freq.bas by n9jzw nnnOwyz 9-24-92

20 REM program computes the layout of the binary array of diodes for
J0 REM setting the tw-1 to a given freguency

40 REM load the hex-to-binary conversion table

50 DIM binaryS(16)

60 FOR x = 1 TO 16

70 READ binary$(x)

80 NEXT x

100 REM set the clock speed and number of bits of phase accumulator
110 elock = 55000000

120 phase = 24

130 REM set the maximum step rate

140 fstep = 2 ° phase

150 REM compute max freguency (MHz) that still has 3 steps per cycle
160 max = (.4 * clock) / 1000000

170 PRINT "Maximum frequency is": max; "and minumum frequency is .0001"
180 INPUT "Enter the frequency in MHz (eg 7.040 = 7040KHz) -->"; freg
190 1F freqg < .0001 GOTO 170

200 IF freg > max GOTO 170

210 REM compute the freguency setting in decimal

220 setting = (freq * 1000000) / (clock / fstep)

230 REM now in binary...

240 diodeS = "00000000000000000000000"

250 temp$ = HEXS(setting)

260 FOR x = 1 TO LEN(temp$)

270 templS = MIDS(tempS, x, 1)

280 IF templ$ < "A"™ THEN 300

290 templS = STRS(10 + ASC(templ$) - ASC("AM))

300 temp = VAL(templ$) i

310 diode$ = diode$ + binary5(temp + 1)

320 NEXT x

330 PRINT "Put diodes, banded end UP, in the positions which have 0s:"
340 PRINT RIGHTS(diodeS, phase = 1)

9000 DATA *"“O0000","0O0O01"™,%"0010"_,"0011%._,."0100%".,"0101"_ "0101"™,."01l11"
5010 DATA "1000%,"1001"™ _ "1010%" _,"1011%,."1100" ,%"1101","1110",."1111"
9999 END
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Courteouws Service - Discount Prices - Fast Shipping

ALL ELECTRONICS CORP.

Mail Order Electronic Parts And Supplies
P.O. Box 567 » Van Nuys, CA 91408

LASER POWER SUPPLY

FULL COLOR CUSTOM

EYEBALL CARDS

-$44.00

K#EJSI{

ARAATE AEMO 18
uu:r “l:

500 ONLY

Actual Size: 314" x 2"

CUSTOM

QSL CARDS

$62.50 |

Aclual Size: 51/2"x31/2°
BOTH WITH CUSTOM REVERSES AND OVERPRINTS AT NO EXTRA CHARGE' QUANTITY DISCOUNTS AVAILABLE

For Info Kit and Full Price List: P.O. Box 6262, Kansas City, KS 66106 or Call Toll Frea 1 'wﬂ 466'1 61 6

CIRCLE 103 ON READER SERVICE CARD

"
Epoxy encapsulated power supply for up to
2mW basers. 4 1/2° X1 1/2° X 1 716",

input: 3 Vde @ 1 amp. Output starting voltage:
7 1o 8 kV. Operating voltage: 1.1 1o 1.5kV
Operating current: 4 to 5 mA. Hecessed
0.250 quick connact terminals for output.
Color coded wire leads for input.

CAT # LPS-1 $35.00 sach

RECHARGEABLE
Gell Cell Batteries

Maintenance free, rechargeable battenes. Ideal for
portable power or back-up power for communications,
video, alarms eic. Useable in any position.

SELL YOUR PRODUCT IN 73 CALL SUE COLBERT
OR DAN HARPER AT 800-274-7373 TODAY!

6 VOLTS @ 1.2 AMP/HOURS
T0 ORDER

CALL TOLL FREE

ELENCO & HITACHI & B+ K PRODUCTS

Size: 3.81" X S — :r-?lgﬁrl:fﬁ; AT 1-800-292-7711
1" X 2* high. h (I
prewe . N — DISCOUNT PRICES  1-s00.485.5901 (can)
36.50 each ) ~L__"'-—:'-:—~+~' ELENCO OSCILLOSCOPES El+I{ DECILLDSCDPES Hila:hl Cumpa:t Series Scupas
d ; F Duml Trace B o I Ol Thial Trace Ve

12 VOLTS @ 10 AMP/HOURS ek i
Two 6 voit 10 A/H :
batteres, assambled | 190 - 100MHz Thrae Trace Dual Tima Bazs
as a single 12 volt Ari A Dalayed Sweep §1.395 _
PH“:?EFEHH?& | — i | - 20Mrz / 10MS/s =larage $B69  V-BBSA - BOMHzZ,DT, wicutaos
size: 6" X 3.94" X 3.75" e} I;ﬁEj-EJ 2 : 20MHz Porable ___ #1229  V.1080 - 100MHz, Dual Trace

e S-1325 25MHz $349 -A0MHz Battery / AC oparated with V-1065A - 100MHz, DT, w/cursor

CAT# GC-1210 $35.00each ~J__———

RADIOSONDE WEATHER

Viz{r) Radiosonde

A ‘radwsonde” 5 a waather in-
strument, usually released at high
aftrtudes, desgned to transmit
tsmparature, hurmdity, winds and
pressure at vanous hexghts above
the ground. These are new units,
discontinued from NOAA national
weather service. Contains lots of
interesting parts: a solid state trans- f
mutter, barometnc pressure sansor, T_T
hurmidity sensor and a 24 volt battery \ J
which s actwvated when submersad \J

in water. Great for school scence ]
demonsirations or as a source for parts.
CATEWIT-1 34 75each + Case of 16 for $64.00

4 AAA RECHARGEABLE
BATTERY PACK (USED)

Battery pack with 4 AAA nickel-
cadmium batteries in senes to
make a 4 B volt pack. Battenes
can be separated and recon-
figured i desired. Terminated

by 4 pn female connector

(0.1° canters) on 4" leads.

'I.'-‘.ITI mu ﬂ m FIIH pach

INFORMATION TRANSMITTER

1 ifiii'

ﬁ00-326 -5 432

i mn ORDERS ta mmwm“m '5

TERMS: Minimum order $10.00 Shipping and handiing
for the 48 continental U. S A $3.50 per order. All others
mncluding AK, H PR or Canada must pay full shipping

Al orders delvered n CALFORNIA mus! include state

s tax (7 25%, 7.5%, 7.75% 8 _25% 8.5%) Quantbes
WO nolice

Limiéaed NOC.O D Prces submct lo ch

all or Write For Our

Dual Trace Oscilloscope

S-1340 40MHz
Dual Trace Oscilloscope

S-1360 60MHz

Dual Trace, Detayed Sweep

5??5 ::ll':_'.-.’ :

» Diyal fime bose

$495

Cursor & Feadouts

1.0GHz PORTABLE

SPECTRUM ANALYZER
$2,595.95

B ACDC operation (baftery mciuted)

Model 26

B 70 B dynamic ran

10

$1.432 V-1085 - 100MHz, QT, w/oursor
V11008 - 100MHz, Cuad Trace

v=1150 1 “-'FT-*“": |:'l..i AL L ]

Hitachi RSO Series

fegture, o
y. STootheng. Mlerpoiation, pretigper

i |:r —eisi‘r:hllﬁ"‘__l ]

el e
ode. averadn

W Resolution bancwiclh of 10xHz

B 500 and |
(switch salectabie)

B Fixed bandwidth setting for viewing TV signals VL8602
B Field calibratible with intemally genarated LL¥

7542 input Impedancs

100MHz, B0dB signals

T 20MS/3
024 - 50MHz, 20MS's
2SA - SOMHEZ, 20MS/%
40M55
1 DOMS/s

BO4SA

VC.-6145

1 Q0MHZ
1 DOMHZ,

Digital Capacitance Melar

m CM-15508
. $58.95

5 Haapes
1pl- 20 D0Curts

=% B Moy
- Jem comiral w' T
S —— Ei; ":"'!.'.'l'l Eh; e

Digital LCR Meter
LC-1801

$125
Waanairg
Cods tebl-20H
=t 1ol 308l

= au-s
e D10

Doy

Muitimeter with

000 || Capacitance &
Tronsision Tesles

$55 Cw-15008

Reass Vora (ke
T Uasacikery

Defiary oS Sgna

FLUKE MULTIMETERS

Scopemelers {All Models Avallable Call)
Modal 93 $1,085 00 TO Saries

Mndad B4 $1.355 00 Modal TOI

hodad &' §1.685 .00 oded 7T

10 Series MADe T

Moded 10 ol B0 Seres

Mocied 117 5755 Mokl @7

Timrsamzm. ind

xXP-580

969.95

220V iE 24
12V @ 1A
SV @ 3A
5V & 5A

Quoad Power Supply

Fully reguiated and shof circull profacted

l'-'_-gn. ég

Triple Power Supply XP-420
Assembled §75
Kit $50

215V 8@ 1A
2 to -15W & 1A
{ar 4 1o 30V @ 1A}
and 5Y @& 3A
All T dosired leaiures [ar doing experamsmnts

Fealures short cirguil protecion. all supplies

Trus RMS 4172
Digit Multimeter

M-700T
$135

05% DG Aacuraoy
1% Passtancs
with Freq. Countm
Data Hold

AM/FM Transistor
Radio Kit
with Training Course

Model AMFM 108
$27.95

14 Tramuistarg & 5§ [eodes
Makes 8 greal school progct

Sweep/Funclion Generator
with Freq. Counter
$259
Elenco
Modei GF-HE’EE

. SOE. Trian nghe. Puise. Fa
¢ o Ay, Freq Countgr . 1 ld—
ntemal Linear & Logic Swaep

Funciion Generator
th

W

Sntpatd e rarge e e
HI‘I e o TS b TRl

$26.95 Mo M capaniny

Learn to Build and Prn-gmm
Computers with this Kit

includas. All Parls, Assambly and Lesson Manual
Model

MM-B000

$129.00

TG T e pin e ) ool oty e Chr

Elenco Wide Band
Signal Generators

FiF Frbg 1008 2500w A Woduts
man o 1KHz Vanshis BF guipul

XK-500 Digital / Analog Trainer

A complete muni-lab for building. testing, prototyping analog and digital circuits
Eerrn s (apew Argws Trare o soecialy Seunres i e o
BLDCessy
I:-J-= ‘
Fomer Suppled

W e Towdt TelTe
- = RETC

m T 4 S Siww
cad= g W N

SR 8 Sochon e e |
Lo D0 FF U e gl e

oL Fr el L Vi

ST SR BN

HNDC & 1 A
XVOC @ S Amp
<@ 1A

1IV0C i 1 Astip
+AWOC @ ¥ Ar
B DOVAL Canled [ apped
i 16VRE Bl 1 Amip
Analog - Section
B Tundlipn b -'U-'ull T
Trum gl i
m ¥

FHiE wave horms
TRIRaET Y 4! il m b
1

o st FleT BOChER yOu D wEE AT SRANE
FMOME e un o A0S MeoDpiGoEsesT, whah uses
sirulyy machics Bnguage e BM PC

WE WILL NOT BE UNDERSOLD

UPS SHIFPING: 48 STATES 5%

IL RES 7.5% TAX (53 min S10 max)

PROBES INCL ALL SCOPES & METERS

S5G-9500 w/ Digitzl Diapisy &
150 MMz Bullt-in Counter E248

C&S SALES INC.

1245 ROSEWOQOD, DEERFIELD, IL 60015
FAX: 708-520-D085 » (708) 541-0710

515585
Assembled $129.95 Kit

'!-l'lllllll ol W ﬁnu.
15 DAY MONEY BACK GUARANTEE

I FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

CIRCLE 184 ON READER SERVICE CARD
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FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

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

CIRCLE 194 ON READER SERVICE CARD




Number 5 on your Feedback card

The Key to Unlocking
the HTX-100

ne of my favorite radios is Radio Shack’s

HTX-100. I've had a lot of fun working
DX from my car with this rig. It is also one of
the easiest to modify, if you want to unlock the
RIT.

One of the major drawbacks with a rig of
this class (HR-2510, HR-2600, HTX-100) is
the tuning. There are usually four-step sizes
used when tuning to the desired frequency
(500 kHz, 10 kHz, 1 kHz and 100 cycles). The
500 kHz step 1s rarely used; its man purpose
IS 10 move you from one part ol 10 meters 1o
another. For example, if you are
in the CW portion of the band and want 1o
move to the SSB end, this switch is handy.
The 10 kHz step tuning can be used when
looking for contacts, but you skip over most of
the band. The | kHz step isn’t too bad, but if
the other station 1s 1/2 kHz off frequency
you'll have to switch over to the 100-cycle
tuning. Even then, the station may be 50
cycles off from you. I always find myself us-
ing the 10 kHz step to find a section of the
band with acuvity, then switching to the
I kHz step to pick out a “loud one.” then
switching again to the 100-cycle tuning to
fine-tune the person in. Many times I still
can't get the station in just right, and there just
1sn’t any other way to get any closer to their
frequency! Sure, you can use the rig's RIT
control to tune your receiver right on. but then
your transmil frequency is still ofT a bit since it

by Edward Oros AC3L

doesn’t move with the RIT control!

The Conversion

What's the answer? A simple modification
to allow the transmit frequency to move in
sync with the receiver frequency when using
the RIT control. This mod takes only a few
minutes, is reversible (in case you change
your mind later) and really makes the radio a
pleasure 1o use afterwards.

There are only two parts o this conversion.
You'll need a 6-inch piece of wire and a 10k
variable resistor. Any 10k pot should work
fine.

To begin the conversion, first place the ra-
dio on a flat SOFT surface (the cases of these
rigs seem (o scratch easily) with the speaker
side down, and place the rig so the front is
facing you. Remove the top four cover screws
and the top cover. Locate the radio’s lamp
light. and follow the white leads down 1o the
green circuit board. Notice that one of the
lamp’s leads is connected to a point on the
board marked +8. Now look on the circuit
board to the right of the +8 point. You should
see a white jumper plug. In front of this and
slightly to the left is a printed circuit board
trace line. It is a straight line with a solder
point on each end. If you have a voltmeter
take a voltage reading from this trace against
the chassis ground. It should read near 7 volts.
Mark down this number.

Next, disconnect the power from the radio.
Take the 10k variable resistor and solder the
center tap lead of the resistor to the board at
the +8 solder point, Next take the 6-inch wire
and solder it to either of the two remaining
leads of the variable resistor. Use a sharp tool
to break the straight line trace that you just
found. Cut it in the middle of the line if possi-
ble. Then solder the free end of the 6-inch
wire to the end of the trace closest to the front
of the radio. The existing end solder point
works nicely for this. This trace line onginally
provided voltage only during receive. Since
the 8-volt source that we are now tapped into
is there during both receive and transmit, the
control will now change frequency in both
cases.

Connect the antenna and power but do
nolt replace the cover yet. Now you have (o re-
set the radio back on frequency. To do this,
you can use a frequency counter, or a local
ham. Set the RIT (now RIT/XIT) to the
center OFF position and adjust the 10k re-
sistor 1o sel the radio on the correct frequency.
Have your ham friend transmit on a pre-deter-
mined frequency while you set the resistor 1o
tune them in. Another method would be to use
the voltage reading that you took earlier—you
can just check the center tap of the resistor
now and set the pot to the onginal voltage and
you will be close to the correct frequency.
Once back on frequency replace the cover,

screws, antenna and

CUT TRACE LINE HERE

+8 VOLTS —+—» l\

10K
Pot

GROUND

— 4

RF GAIN CONTROL

RIT CONTROL

FRONT OF
HTX-100

power. At this point, let
me inject a word of
waming, your frequency
display WILL NOT
CHANGE as you use this
new RIT/XIT. So be
careful around the band
edges, don’t get too close
or you may actually be
out of band!

Now you’'re ready to
see how much easier the
rig is to operate. With the
RIT unlocked, I general-
ly leave the step size sel
to the 1 kHz position,
tune close to a “loud
one” and then just use the
RIT/XIT for the final
touch up. You get about
1-1/2 kHz on each side of
the control’s center. It's

Figure. Cur the trace and wire in a 10k pot as shown 1o allow vour transmit frequency to track along with the RIT great! Have fun and I'll

control.
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by Bill Clarke WA4BLC

The ICOM IC-728

HF Transceiver

Number 6 on your Feedback card

ICOM America

2380 116th Avenue N.E.
Bellevue WA 98004
(206) 454-8155

Price Class: $1,099

Top-of-the-line performance in an inexpensive package.

hen | first had the chance to operate a

new |IC-728, | looked at it as an inex-
pensive and plain radio without many of the
bells and whistles found on top-of-the-line
transceivers. However, after a few days of
use | was so impressed by its ease of opera-
tion and the high quality of the receiver that |
felt that this affordable transceiver could defi-
nitely hold its own when compared with top-
of-the-line radios.

Features

The 1C-728 has all the features | feel are
necessary to effectively operate on today’s
busy bands: pass-band tuning; a very effec-
tive noise blanker; a switchable receiver
preamp; a 20 dB receive attenuator; variable
AGC; RIT, 10 Hz readout; an RF power level
control; a speech compressor, and a micro-
processor that is smart enough to handle
memaory, frequency, mode, and other opera-
tions properly.

There is no digital keypad, built-in keyer,
individual controls for noise blanker width, au-
dio tone, or odd configurations of RIT on the
IC-728. However, what few controls it does
have are logically laid out on the front panel.

Fortunately, ICOM wasted no money on a
manual notch filter for the IC-728. After all,
everyone knows that | say, "Get an automatic
notch filter—it'll be the best money you ever
spent for an accessory!”

Operations

The manual, although small in size, con-
tains the necessary information required for
proper operation and use of all features of the
IC-728. Additionally, instructions are given for
many maintenance operations and adjust-
ments. An excellent owner/operator trou-
bleshooting chart is part of the manual. One
flaw of the manual is the sometimes lack of
in-depth explanations for control settings.

The tuning knob has a good feel and serves
the dual purpose of frequency change and band
change. The rate of tuning can be speeded up
by pushing a switch and the dial weight can be
changed by adjusting a tension screw on the
front panel. A 10 Hz readout is selectable.
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The ICOM IC-728.

The VFO operation is typical of most cur-
rent solid-state rigs. A and B can be selected,
A can be equal to B, and split operations are
possible. Memory and VFO information are
interchangeable. When you QSY from one
band to another, the mode and frequency last
used will be stored/recalled for the band
left/chosen.

Modes (SSB/CW/AM/FM) are selected by
push-button; however, it should be noted that
to operate AM transmit and any FM, the IC-
728 requires installation of an optional Ul-7.

The PBT (pass-band tuning) works as ex-
pected, this feature is required on today's
crowded bands.

There are 26 memory channels selectable
by UP and DOWN front panel switches and
various SCAN configurations can be set up.
Mode selections are included in the memo-
ries.

The standard (included) microphone has
UP and DOWN switches for lazy-man tuning.
The condenser element and circuit are typi-
cal.

Semi-break-in CW with adjustable hold is
standard; CW filter(s) are not. Optional plug-

in filters of 250 or 500 Hz bandwidths are
available.

The RF output power level is fully ad-
justable from 10 watts to 100 watts (CW and
SSB). The meter displays RF relative output
and received signal strength (S-meter).

LEDs indicate XMIT and RX (when the
squelch is opened). The squelch can be used
in all modes. The XMIT LED doubles as an
ALC indicator by changing brightness.

The rear panel of the IC-728 has a number
of accessory sockets that are not generally
found on other comparable XCVRHs.
Qutputs/inputs include: switched 13.8 VDC,
audio (fixed level), squelch, tuner information,
AFSK, ALC, amplifier switching, etc.

Computerized operation is afforded
through an optional CT-17 CI-V Level Con-
verter with speeds to 9600 baud.

How It Performs

The IC-728's receiver is triple conversion
and uses direct digital synthesis. It is both
sensitive and quiet—very quiet! ICOM has re-
ally perfected DDS (direct digital synthesis).

| was not prepared for the quality of the



Irvine, CA 92718
CORPORATION (714)458-7277

ﬂ ASTRON sron

o HEAVY DUTY » HIGH QUALITY  RUGGED = RELIABLE »
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
* SOLID STATE ELECTRONICALLY REGULATED » INPUT VOLTAGE: 105-125 VAC
* FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC * 0.05 volts
from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC)
* CROWBAR OVER VOLTAGE PROTECTION on all Models » RIPPLE Less than 5Smv peak to peak (full load &
excepl RS-3A, RS-4A. RS-5A. RS-4L. RS-5L low line)
e MAINTAIN REGULATION & LOW RIPPLE at low line input * All units available in 220 VAC input voltage |
Voltage (except for SL-11A)
o HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
* THREE CONDUCTOR POWER CORD except for RS-3A
MODEL VS-50M « ONE YEAR WARRANTY » MADE IN U.S.A.
SL SE Colors  Continuous Ics* Size (IN) Shipping
MODEL Gray Black Duty [Amps) (Amps) HxWxD Wt [Ibs.)
* LOW PROFILE POWER SUPPLY
SL-11A . N 7 1" 2% X 75 x 9% 11
- " Conlinuous ICS* Size [IN) Shippi
RS-L SERIES MODEL Duty [Amps) [Amps) HxW=D WL Ifh:ﬂ
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x 7% 6
RS-5L - 9 I x6%xT% [
19" RACK MOUNT POWER SUPPLIES
Continuous IS Size [IN) Shiliﬂliﬂll
MODEL Duty [Amps] [Amps) HxWxD WL [Ibs.
RM-12A 9 12 9% x 19 x 8% 16
RM-35A 25 35 Ol x 19 x 12% 38
AM-50A 37 50 5l x 19 x 12 50
RAM-60A 50 55 7 x 19 % 12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 5% x 19 x BY 16
EM-EEM 25 35 B x 19 x 12% 38
M-50M 37 a0 e x 19 % 12% 20
RM SERIES MODEL RM-35M Ao = + Lol o
Colors Continuous ICS" Size (IN) Shipping
RS-A SERIES MODEL Gray  Black Duty (Amps) {Amps) HxWxD Wi, [Ibs.)
RS-3A . 2.9 3 3 X 4% X 5% 4
RS-44 . . 3 4 J% X6 x9 5
RS-5A . 4 5 3% x 6% X T 7
RS-7A . . 9 7 JUX6% X9 9
RS-7B . . 5 7 4 % 7% % 10% 10
RS-10A . . 7.5 10 4 X T x 10% 11
RS-12A . . 9 12 4% x 8 x 9 13
RS-128 . 9 12 4 X 7% x 10% 13
RS-20A . . 16 20 5% 9 x 10% 18
RS-35A . O 29 35 5x 11 x 11 27
MODEL RS-7A RS-50A . 37 50 B x 13% x 11 46
a Continwous IC$" Size [IN) Shipping
Hs M SEHIES MODEL Duly [Amps) (Amps) HxWxD Wt (lbs.)
R 3 . * Swilchable voit and Amp meter
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RS-35M 25 39 ax 11 x11 27
RS-50M 37 50 ExX 13 x 1 46
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to Full Load
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@13.8VDC @10VDC @5VDC @13.8v
VS-12M 9 9 2 12 42 x8x9 13
VS-20M 16 9 4 20 5x9x 10% 20
VS-35M 25 15 7 35 Sx1ix 11 29
VS-50M 37 22 10 50 6x 13% x 1 46
» Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
MODEL VS-35M VRAM-50M 37 22 10 50 Bl x 19 x 12% 50
Hs_s SEHIES * Built in speaker
Colors Continuous IC§* Size [IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi, [Ibs.)
RS-7S . . 5 T 4 x 7% x 10% 10
RS-105 . . 7.5 10 4 x 7'z X 10% 12
RS-12S B . 9 12 4% x8x9 13
RS-205 . . 16 20 5x9x10% 18
MODEL RS-12S

"INS—Intarmittent Communication Service (50% Dutv Cvcle 5min. on 5 min. off) AL i e



receiver the IC-728 provides. In perfor-
mance it is comparable to my trusted Ten-
Tec Corsair Il and outperforms my IC-751A
hands-down. | don't make this statement
lightly, as both have been standards to
which all others have been compared.

Selectivity and sensitivity both rate very
high. Weak signals on 10 meters were
copyable, and the very crowded 75 meter
band at night was easily sorted out. Using
the PBT made signal sorting very easy.

Note: This evaluation was completed
during the summer months when QRN is
very prevalent. | found that the 1C-728 han-
dles high levels of static very well.

Receive audio was very good, even
when using the internal speaker. It im-
proved, however, when | sent the audio to a
large external speaker (as would that of
nearly any receiver).

Comments about the XMIT audio quality
were not as positive as those about receiv-
er performance. Audio was described as

weak and without authority. | corrected this
by changing from the standard microphone
to the SM-8 (ICOM) and making tone ad-
justments to it. | was then able to duplicate
my typical IC-751A or Corsair |l signal, and
comments were then very favorable.

A keypad, such as the one optionally
available for the IC-751A, would be a good
addition. | rarely use memory features, but |
do enjoy the ease of keypad frequency en-
try. Perhaps a third party will develop a
workable solution to this deficiency.

The display is very readable and the
controls are well laid out for ease of opera-
tion. The switches and controls are large
enough to be easily usable.

The size of the IC-728 is such that it will
easily fit in most mobile situations. An auto-
matic antenna tuner would be perfect for
this operation.

For the evaluation | used an Astron 35-
amp power supply, as the IC-728 does not
have a built-in AC power supply. The an-

tennas | used included the Cushcraft R5, a
two-band dipole, and a 160 meter Carolina
Windom.

Recommendation

The ICOM IC-728 performs top-of-the-
line and is operationally comparable to the
high-priced rigs, but the price is way-down-
low.

| recommend the IC-728 and feel confi-
dent the investment will be returned with
many years of reliable enjoyment.

Model IC-729

ICOM foresaw the recent demand for 6
meter transceivers by adding coverage
from 50 to 54 MHz to the IC-728 and call-
ing it an IC-729.

Six meter power output is 10 watis on
SSB/CW/FM and 4 watis on AM. A tone
encoder is included. The 729 weighs about
10.8 Ibs. and costs about $300 dollars
more than the IC-728. 73}

General
Receive frequency coverage:
500 kHz-30 MHz
Transmit frequency coverage:
1.800- 1.999 MHz
3.500- 4.000 MHz
7.000- 7.300 MHz
10.10- 10.150 MHz
14.00- 14.350 MHz
18.068-18.168 MHz
21.000-21.450 MHz
24.890-24.990 MHz

28.000-29.700 MHz
Modes: SSB/CW/AM*/FM*

Memories: 26
Antenna impedance: 50 ohms

Frequency stability:
<+200 Hz first hour
<+30 Hz at 77 degrees F

Weight: 10.1 Ibs.

Transmitter
Output power
1.8-30 MHz
SSB/CW/FM:100W
AM: 40W

Options Available

728.
(ie: in the trunk).

over-nde is included.

Availability

will probably be less.

(* AM and FM require optional Ul-7 on IC-728)

Usable temperature range: 14 to 140 degrees F

<+350 Hz over 90 degree F fiuctuation
Power requirement: 13.8 VDC (20 A on XMIT)
Dimensions: 9.5 x 3.7 x 9.4 inches (WHD)

Specifications

Spurious emissions: <-50 dB

Carrier suppression: >40 dB

Unwanted sideband suppression: >50 dB
Microphone impedance: 600 ohms

Receiver

System: Triple conversion superheterodyne
IF frequencies: 70 MHz/9 MHz/455 kHz

Sensitivity (preamp on):

0.5-1.8 MHz

AM <13.0 uV/10dB S/N

1.8-30 MHz

SSB/CW <0.16 pV/10 dB S/N
AM <2.0 uV/10 dB S/N
FM (28-30 MHz) <0.5 1V 12 dB SINAD

Selectivity:
SSB/ICW
>2.1 kHz/-6 dB
<4.0 kHz/-60 dB
AM
>6.0 kHz/-6 dB
<20 kHz/-40 dB
FM
>12 kHz/-6 dB
<30 kHz/-50 dB

Spurious and image rejection: 70 dB
Audio output: 2.6W at 8 ohms
RIT range: £1.2 kHz

AM/FM Unit (Ul-7) is required for AM transmit and FM operation in the 10 meter band.
ICOM offers an automatic antenna tuner (AT-160) which attaches to the side of the IC-728. It receives its operating power from the

For mobile operation the AH-3 HF Automatic Antenna Tuner is available. This particular tuner is designed for remote mounting
An automatic antenna selector (EX-627) is also offered that switches antennas based upon the frequency of operation. Manual

Many other options are available (see your local dealer or send to ICOM for more information).

The ICOM IC-728 is available from most amateur radio sales outlets. The suggested retail price is $1,099 although the street price
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ICROWAVE
ITRUSION ALARM

real microwave Dopplaer
ensar thal will dateet a hu-
an as far gs 10 leal away
perales on 1.3 GHz, and is
31 attectad by hoal, light, or
brations. Drives up 10 100
A pulpul, normally open or
osed. runs on 12 VDC
$19.95

ompets Wt 0.3

DME DECODER
e DN SeO0ceT
1 3 3nge PL board Fea
res. 400-5000 Hr ac
Hahig TAngE v A0-Lurn
i, vollage reguianion, 557
Usehid lor touch-long
irsl delection, FSK_ ale
in pisd b used g 8 sla-
2 fane hll'll'-!ld[-ll Fll.ll'l‘j &n
o 12 volis
amiplete kit, TO-1

&5 a5

CKLE STIK
shocking kil! Bilink-
g LED attracis wic-
ns 10 peCk Up WD
ral-looking can—
i walch tha fun!
g3 lof ofie ik
hes. nosday Lnow
afle!

5-4 ki £5 85

=

Easy 10 build powser amp has 8 tmes
power gain, TW in, BW oul, 2W n
1EW oul. 5W is for 40W oul. Same
amp as featured in many ham mag-
arna artickes. Compiate with all
pans lesc casa and T-R relay
PA-1_, 40W pwr amp kit

FM-1, bagsec unit £5 05
Fd-2. as above bul with added
Mg preamg $7 95
FMi-4_ long range. hegh powet with
vy Sifvkdoee s sechon. pchs
up oS 107 away 514 95
MC-1, menature sensine meke car-
indpe lor FiS-1.2.4 2 05

$34 95

TR-1, AF sensad T-R relay kn 51195

MUSIC MACHINE

Neat kil 1hal will prediice 25 difter-
anl ciasmcal and populars junes
plus 3 goorchime sounds, Lots of
Iun for gestrbills, Bhop, o siore &n
fantgs, car hofn, music horeés Fe
Rung on @V batiery of wall rans
imar Excellent sposker wolume

PACKET RADIO

Two new versions are available
for the Commodore 64 (F-G4)
o th 1BM-PC (P-IBM). Easy as-
NO TUNING™, In

cludes FREE dsk sphware, PL
Baoard and Full Documanintion

samply

LO NOISE PREAMPS

Make thal reclaver come
ALIVE! Small sire for easy
installation with Hi-L) funed
input for peak parformance
Excellent gain and noise lig-
ure—guaranteed 10 Improve
receplion! Specily band

and adwusiable \empo and pitch J KIT PadA $54.94 | 2M—PR-10, 220 MHz—PR
AS0 Cuff CaSE B YO 3 hEnOsOme F o £59 95 § 20, 440 MHr—PR-40
e o CASE CPx £12 ¢4 | Exch kdt £$17 85
Cormpiie nt W5 i0e 5
Case - inab sl CNMLS - 51255

VOICE ACTIVATED | TELEPHDONE

SWITCH TRANSMITTER

voIiCcEe& aclhivaled
swilch Wil provides
swniched oulpul witn
current capabiity wp
to 100 mA. Can drive
relays, ights. LED, of
avan & tapa ragordof
matar. Auns an 9
vDC.

VS-1 kit $6 95

LIGHT BEAM
COMMUNICATORS
Transmis audd ower
infraed beam ug 10
¥ —iisE SemiphE -
ez 1o 00 up 10 % mile’
Hurm free uiies 30 kHE

Klini-sozed with proles
sional pérformance
Seli-powarad from
phone ndg, transmis
in FM broadcast band
up o Y% mils. Installs
easily anywhars on
phone linge or Inslde

SPEAKER PHONE
Talk on the phone hands-free, greal to pul 0
shop or shack, press the bufton 1o answer—no
actual phone needed. Works same as commes
cial units. Talk from anywhere in room, phone
line powafead-—no battery neaded. Supar lor
family and conference calis or buy Iwo lor
hands-free int@rcom! Add our case set for a pro

phona!

PB-1 kit $14 95
FM RADIOD
Full-fledoged supernet

Tl !.-EI‘.*:.H:-..-l!',.
)IC detector and 10.7
MHz IF. Tunas Sid
FM broadcasd band as
well 23 large DOFhons

look.

SH-1 529 .95 Lase-LSP 512 895
SUPER SLEUTH BROADBAND

A super sensdwve am- | PREAMP

plifier whoch will pack
o oa pan arop el 15
fest' Great ot mom
fonng Day § room O
&5 genaral purpose

carmer. Great for wire- || on each end Ideal lor | amplifier. Full 2W ms

iess parphones O un bug™ recewsr. hob- | output Rurs on 6§ 10

detectable  bug by experimants or | 15 volls, uses B-45

Transmifigr + récen- | even as FM racho ohm speakear

preal LB5SA %1985 | FR-1 kil 5§19 65 | BMN-9 it 56 95
P —

Viery popular sensitng
all-purpose praamp
ideal fof sSCanner
™V, YHFUHF ngs
Counters Lo nosss A0

g8 gain, 100 kiHz-1
GHz, 9¥W-12 VDC op
e

SA-T ot S14 05

2MTR & 220 BOOSTER AMP

Hera's 3 greal booster for any 2 meter of 220 MHz hand-hesd unil
These powed Doosters defrver over M) walls o guiput, all0wing yOu 10
hat the repeates’'s full guehing while the low nowse preamp remaiuably
improves reception Ramsey Electroncs has sold thousands of 2 mater
amp kits, but now we offer completely wired and tested 2 meter, as wall
as 220 MHz. units. Both have all the features of the high-priced boost-

ars Al a fraction of tha cost.

PA-10 2 MTR POWER BOOSTER (10 X power gain)
Fuily wired & tested . 1
F".‘l-EEI 220 MHz POWER EG'DSTEH (8 X power ganm
Fully wired & lested |

20, 30, 40, 8OM
CW TRANSMITTERS

Jom the fun on ORP! Thousands of thése mne-ngs nave
been solkd and lons of DX contacts have been made
imagine working Easlern Europe with a $30 transmit-
ter—thal s ham radio a1 its bast! Thase CW rgs are ideal
mates 10 tha recaivars at rnight. Thay have two-position
variable crystal control (one popular QHP XTAL includ-
ad), ona wall output and built-in antenna switch. Huns on
12VDC. Add our matching case and knob sat for a hand-
some finished look.

Your chaice ol bands $£29.95
(Specily band: QRP-20, 30, 40 or BO)
Matching case & knob set, CORP 512585

._ -

Send perfect CW within an howr of recenang (hes k!
Excy-to-Dusd it has sudetone oscllaior. speed control
and keys mas! any transmitter Hung for months on & 9V
tamery 28-page manual grves GEAS O Making your
et gy 1o §alfa Sdivings. Add OuF MAICTeng Cabe et
tor compdete siaton ook

$24.95

CW-T kit
Matching case knob sef, COW *12.95

[] i L]

Cramped for spaca? Gel longwire parformance with
this deskiop anlenna. Properly designad unit has dual
HF and VHF circuitry and built-in whip antenna, as well
as external jack. HF gain control and 8V operation
makes unit ideal for SWLs, traveling hams or scanner
bufts who need hotter receplion. The malching case
and knob sel gives the unit 2 hundred dollar Iook!

BA-T K o4 a5
Maiching case & knob set. CAA $1295
= - . -

Commurscate in lotal privacy over phone o radio. Kt
features full duplex operation usang reQuency ver-
s Both mike and speaker oF ins infoul CoONNBCHoNs .
Easy hookup 10 any rado, and telephong use reguanes
no direct connection! Easy to budd 2 IC circuit. Can also
be wused 0 descrambie many 2-way rado signals. Fin-
st your kit off wilh The handsome case & Rnob 58l

S5-7 kit $29.95
Matching case & knob set, CSS $12.95
el" 3 - 5

Faniashc récenws [hal capiures 1he workd with just 3
127 anienna' Can récesve any 2 MHZ porign rom 4-11
MHz True superhet has smooth varacior tuning. AGT,
RAF gain controd, plenty of speaker volume and runs gn a
9V battery. Fascinating Scout, school or ciub project
provides hours of fun for aven the modl sencus DXer
For the car, consider our shortwave converier, Two
swilchable bands (in 3-22 MHz range), each 1 MHz
wide—tunable an your car radio dial, Add some interest
io your driva homal

Shortwave receiver kil, SRI $29.85
Shorwave converier ki, SCI 27 05
Maiching case s&l lor SR, CSH $1295
Maiching case set for SCI1.CSC $1285
LT

"

389 05

$69 95

Bukl your own mini ham siabon. Sensitive ai-mode
AM, CW, SSB recervers use direc! CONMversion Jdesign
with NESO02 IC as featured in QST and ARRL hand
books Very sansilive varactor tunad over antire band
Plenly ol speaker volume. Runs on 9V battery. Very
EASY 1o build, lots of fun and aducational—ideal lor
beginner or old pro. MNew 30-page manual. Add the case
sat for well-fitted protessional look,

Your cholce of bands . . . . e $20.95

(Specily band: HR-20, HR-30, HF-|—-4-D HR-80)

Maiching case & knob sel, CHR £12.85

Keap an ear on the local repaaler gang, monitor tha cops,
check out the weather or just plain listen around. These
aensltlive suparhel receivers are |ust the tickat, Thay lune
any 5 MHz portion of the band and have smooth varacior
tuning, dual conversion with ceramic |F filters, AFC, ao-
jusimble squeich and plenty of speaker volume. Runs on
9V batiery and performance ihal rivals the big rigs! For a
complele finished pro ook, add our malcheng case and
knob sef with screened graphsCs

FM communications recenwer kil $23.95
Specily band: FR 146 (2m), FRE (6m). FR10 (10m), FR

220 (220 MHI)
Matching case & knob set. CFR $1295

Run your own stereo FM station! Transmit 2 stable signal
in the standard FM broadcast band throughout the house,
dorm or neighborhood. Connects easily to line oulputs on
CD player, lape decks, elc. Runs on 8V battery, has
internal whip antenna and axternal antenna jack, Add our
case gof lor a "'stabon’ look!
FM-10 kit

Matching case set, CFM

$29.95
$12.95

i [ - i - -

Hear exciting arcraft communications—peck up planes
ug 1o 100 miles away'! Recelves 110-138 MHz AM air
band, smooth varactor tumng superhet with AGC, ce-
ramic filter, adjustable squelch, excellant sensitivity and
lots of speaker volume. Runs on 8V battery. Great for alr
ghows or just hanging around the airport! New 30-page
manual details pilot talk, oo, Add case sel for "pro
Iook

AR-1 kit

Malching case set, CAR

$24 05
$1285
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Number 7 on your Feedback card

by David Pelaez AH2AR/8

The Micro-Mag

Mobile Antenna

Compact VHF and UHF antennas for

the ham on the go!

nere 1s one word that describes these
new antennas that Valor Enterprises has
recently created . . . SLICK!!!

During a recent visit Gerry Stephens
WBLLW showed me a prototype mobile ham
antenna he had just finished that was going
to be added to the Valor Pro-Am line. As Ger-
ry is VP of engineering at Valor, his amateur
radio background has helped keep amateur
radio products within the company catalogs.

The unusually small size of this mobile an-
tenna makes it quite unique. As | examined it
for the first time, | was amazed at the overall
size and weight of this magnet-mount anten-
na. The whole antenna, magnet mount, trans-
mission line and BNC connector tips the
scale at under two ounces! How would such a
diminutive magnet hold under the buffeting of
passing semis and turnpike speeds? Gerry
told me, “See for yourself!” Since he knew
that | was preparing for the trip down to Flori-
da, what better test scenario would there be?

How Did They Do It??

In an ABS injection-molded base only
slightly larger than a Hershey's "Kiss,” Valor
has added a rare earth magnet. This ex-
tremely powerful magnet, made of a
Neodymium-iron-Boron compound, forms the

heart of the MM series mobile antennas. Its
size, weight and magnetic strength make it a
real powerhouse. Valor didn't stop with quali-
ty materials at the base. The antenna itself is
made from a 17-7 pH stainless steel 0.046°
rod that has been black-chromed. A 9-foot
run of RG-174 coax is used to compliment
the diminutive base, and the line terminates
into a strain relief type BNC connector. As
this system was designed for faking on and
off vehicles as a pack-away antenna, the an-
tenna’s power rating is 50 watis (determined
by the use of RG-174) for the 2 meter version
(and the 2 meter portion of the dual-band an-
tenna), and 35 watts when using the dual-
band antenna on 440 MHz.

Road Test

Take care when placing the antenna mount
on a painted metallic surface. The magnet is
very powerful so there will be a tendency for
it to pick up all sorts of stuff. There is nothing
quite as abrasive as
the fine grit the mag-
net seems to find
when it is off the vehi-
cle. A careful wipe of
the base's footprint
with a clean towel,

E o

FPhoto B. The readed brassmnnecﬁun allo

26 73 Amateur Radio Today » December, 1992

r e ‘_h‘ 4

ws for
the whip. The BNC connector is shown for size comparison.

S

-

Pro-Am by

Valor Enterprises

185 West Hamilton St.

West Milton OH 45383
Telephone: (513) 698-4194
Price class:

MM144 (2m): $43

MM450 (440 MHz): $43
MM270 (2m & 440 MHz): TBA

-

= "

FPhoto A. The Valor Mobile Antennas Micro-
Mag series. Pictured is the 2-meter version
(MM-144).

qfck changing of Photo C. The MM-270 dual-band version. The miniature base holds up
even at high speeds thanks to a rare earth magnet in the base.



along with a close inspection afterward will in-
sure that you won't drive any iron filings into
the paint on the ol' steed. As odd as it
sounds, | found that the magnet was so
strong that it would atiract the very fine cop-
per wires from past coax soldering projects.
The tinned copper strands from the braid had
enough ferrous tin plating on them to become
magnetic. Also remember to tip the base and
lift straight up in order to remove it from a sur-
face . . . don't try to slide it off . . . or ssccer-
raaatttccchhh!!!

After logging over 3,500 miles in 28 days,
the quarter-wave MM144 faithfully stayed in
place and budged only when | took it off to
put it on another vehicle. The convenience of
having a quarter-wave miniature 2 meter an-
tenna for instantaneous use on any of the ve-
hicles we were using really spoiled us. Usual-
ly, the thought of lugging around coiled-up
RG-58 and a large magnet mobile antenna
would be enough for us to intentionally forget
it. If ever there was such a thing as a perfect
idea . . . this was it. No more iron ballast for

this chap!

Some More Good Points

As a frequent flier, | also see the advan-
tage of this mobile antenna for briefcase
packing. The MM270 becomes the perfect
companion to a dual-band handie talkie while
using rental cars. Additionally, its extremely
low-profile design makes it virtually invisible
from 30 feet away.

Both antennas will be available by the time
this article is published. The dual-bander will
be much like its little brother—it will be a
quarter-wave antenna (unity gain) for 2 me-
ters, but it will also perform as a 5/8-wave an-
tenna (3 dB gain) on 440 MHz. Valor has
done its homework on trimming these anten-
nas right the first time: As there are no user
adjustments on these stainless steel anten-
nas, Valor has insured that they are cut to tol-
erance so no tuning is required.

The 2 meter version that | field-tested
showed a very flat VSWR across the 2 meter
band. As a matter of fact, the Smith Chart
from the Network analyzer reveals a band-
width of nearly 23 MHz at less than 2.0 to 1.
This antenna covers a good slice of the VHF
public service band, with the SWR “trough”
centered around 146 MHz. The highest read-
ing at any one given point on the 2 meter am-
ateur band was 1.4 to 1, and it was almost
flat near 146 MHz.

The Drum Roll, Please!

| have never seen a magnet-mount mobile
as slick as this one. If you are looking for an
extremely high quality magnet mount anten-
na, the size of a flea but with the grip of a
gorilla, Valor appears to be the only company
producing such a beastie. Gerry says that
there are some European cellular phone
antennas that have this low a profile, but it
looks like Valor is the first to come up with
this concept for amateur use in the United
States. | am most certain it will become a
very popular antenna! Just don't forget to eat
your Wheaties before you remove it! 73]

DELTACOMM I-7000 and your MS-DOS computer gives you a custom interface integrated

with optimized software that will not just control but will maximize the potential of your R7000.

0 CYBERSCAN function allows scan file tracking control of
systems employing frequency hopping techniques.

Qs rum log at speeds in excess of 1300 channels/min.
ile automatically generating a histogram of activity.

O Birdie log duri frequency search automatically
characterizes your R7000, then locks out those frequencies.

2 Automatic detection and storage of active frequencies during
search and spectrum log operations.

DELTACOMM DSS (Digital Signal Strength) upgrade for the DELTACOMM |-7000 communication manager.

2 Innovative inlerface design allows digitizing and storing the R7000 signal level information with 8-bit
accurary via your computer’'s game port.

O DSS allows user programmable upper and lower signal level detection limits during DELTACOMM 1-7000's
spectrum log function.

O Log signal strength information to printer or disk file while DELTACOMM |-7000 is scanning.

DELTACOMM [-7000 communication manager program includes all cabling, manual, UL listed
gnwar supp and Delta Research custom interface for $299.00 + $8.00 (U.S5.) or $25. 00 fﬂnlrﬁ:i’ nlgl

&H. The ELTACGMM DSS interface uggrada comes complete with easy to follow NO
installation instructions, all cabling and 8-bit DSS A/D converter module for $99.00 + $8.00 (U.S.)
or 525 D{} {fureugn] E&H and is aua:lab?& as an upgrada nplmn lo faglslared I- FDDD users.

Box 1357? - Wauwatnsa, WI 53213 . FhKIPhune [41#] 353 d567'
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HIGH PERFORMANCE
AND GOOD LOOKS!

Tripp Lite's New PR Series
DC Power Supplies
Complement Your Equipment

According to 73 Magazine,

it's performance that
“never misses a beat.”

With Tripp Lite's DC
Power Supplies, you get
affordable good looks
and high performance
features like crowbar
protection, excellent
regulation and line noise
isolation.

&b kb bAeE

Tripp Lite also makes a complete line of power protection products
for your microprocessor-based radios and computers, including
ISOBAR" Surge Suppressors, Line Conditioners and UPS Systems.

o D)

"THE POWER PEOPLE"

500 N. Orleans, Chicago, IL 60610-4188
(312) 329-1777 » FAX (312) 644-6505
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Number 8 on your Feedback card

Is 2 Meters Hazardous

to Your Health?

How to calculate safetly.

ne day this could be the label on your new

handie-talkie. Far-fetched idea? Well,
maybe not. According to the latest radiation
safety standard expected to be issued by the
American National Standards Institute, we
could have a problem.

A Few Definitions

The American National Standards Institute
(ANSI) is a group devoted to establishing stan-
dards for both industry and government. It uses
working groups of engineers, technicians, and
universily professors (o determine what should
and should not be included in these standards.

Let’s begin with the conclusion. According
to the ANSI specifications, we are OK. It says
that unless the antenna is placed and kept next
to your skin, transmitters of 7 watts or less (at
146 MHz—2 meters) are exempt. So technical-
ly our handie-talkies and little rubber duckies
don’t pose any problem.

But just in case—since 7 watts is nol in-
scribed in stone as the eleventh command-
ment—suppose that one provision did not exisl.
Il we calculate the field strength to which we
are exposed, just how bad is it?

The power radiated from a test case of a
handie with a rubber duckie depends on a host

by Paul Danzer N1l

of not very well controlled things: the efficien-
cy of the rubber duck, the effective ground
plane of the body of the handie and the con-

ductivity of our arms, among other factors.

What Do the Specifications Say?

Before starting, we have to look at the speci-
fications and see what they say. When do we
know we have a problem? For 2 meters, the
144-148 MHz band, the wamning bell rings at
an average power density of 1 milliwatt (mW)
per square centimeter. This is the same as
about 6.5 mW per square inch.

This number is calculated by taking the
power out of an antenna and dividing it by the
area irradiated by the antenna. If you have 10
walts coming out of an antenna, and somehow
all of the power hit an area of one square inch,
the average power density would be:

10 watts = 10 watls

1 square inch per square inch

How Strong is the Field of a Rubber Duckie?

Let’s take a six-inch-long rubber duckie as
our antenna. We know that we are interested in
distances close to the antenna—in the “near
field"—and we also know the duckie will radi-
ate in all directions pretty equally, No power

comes off the ends of

the antenna; instead,

the power coming out
looks like a cylinder,
six inches high, cen-

tered on the rubber duck. (See Figure 1.)

Armed with the formula for the area of a
cylinder—Area = 2 x pi x radius x height (six
inches)—we can take the total power of 1 watt
and divide it by this area to get the power den-
sity at varnious distances from the duckie.

The curve in Figure 2 does this for us. Al
three inches we are up at 9 mW per square
inch, and we don’t get below the 6.5 mW per
square inch level until four or five inches away
from the duckie.

Are We OK?

| don’t know about you but my rubber duck-
ie is a lot closer than four or five inches from
my head, so we had better take a litle closer
look.

The value calculated for three inches and the
perfect rubber duckie is 8.84 mW per square
inch. A real rubber duckie 1s not perfect, and
we all know that some of them are closer to a
dummy load than an antenna. But some are not
bad, and a good guess is that instead of being
perfect we can claim that the duckie will pro-
duce a field strength that is about 2 dB lower
than perfect.

A value of 2 dB reduces the field strength by
a factor of 1.6, so at three inches we can con-
sider the power density to be reduced to about
5.5 mW/square inch. Since this is lower than
the ANSI specification value of 6.5 mW per
square inch, we are probably OK.

Three inches is a good guess. Looking at a
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Figure 1. The near field for a rubber duckie antenna.
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Figure 2. Power density vs. distance from the duckie antenna (I-watt



real case (as shown m Figure 3), the handie is
usually at an angle and seems to vary from
perhaps two inches from the users head at the
bottom to five inches away at the top. You can
take your own guess and change the numbers
accordingly.

Long-Winded Operators

The ANSI specifications have another pro-
vision which we should consider. It says that
the power 1§ averaged for each six-minute peri-
od. In our real case you can take the time that
the transmitter is on, divide it by the time it is
off (with six minutes maximum for the total
on/off period), and use this factor to reduce the
average of the field strength. Why a six-minute
period? It is probably related to heating effects
in meat (your head and my head), but in any
case we have a practical solution.

Suppose three of us are on the repeater, with
a long ume-out setting. If each of us talk for
two minutes, the on time 1s then two minutes
out of six, or 33%. Therefore, we can take the
5.5 mW per square inch calculated before, take
33% of it, and come out with a nice safe 1.8

mW per square inch.

Higher Power Handie-Talkies

Up until now we were basing our numbers
on a l-watt handie-talkie. Suppose you are us-
ing a S-watl unit. This would produce 5 x 1.8,
or 9.2 mW per square inch—over the limit!

Or suppose we are using one of those new
battery packs that provide 12 volts and maxi-
mum power—38 walls or more. Now we do
have a real problem.

All of this was based on general calcula-
tions. Unfortunately, our use of handie-talkies
1S such that we seem to keep them close 1o a
very vulnerable organ—our eyes—and this is
probably one of the worst positions in which to
put a radiating source.

Conclusion

After all of this, what can we say? Sorry, but
in this increasingly complex world there is no
single, simple answer. As you have seen, mak-
ing a few approximations by using arithmetic
comes out with some numbers which strongly
suggest that a few precautions are in order:

«Keep the antenna away from you.

«Use the lowest power possible.
«Keep the duty cycle low—talk little, listen
a lot, or at least don’t be long-winded.

[s the handie safe? So far as we can tell, it
can be used within the ANSI limits. As with
almost anything in this world that you enjoy,
you can take it too far, abuse il, and get into
problems. But for now I am going to keep us-
ing my rubber duckie on my daily dog walks—
and cutting 1t back to the low power position
whenever possible.

Credits and Apologies

The people who put together the ANSI
specifications had a very difficult task, and we
can only be grateful for their efforts. To get a
copy of the specifications (“American National
Safety Levels with Respect to Human Expo-
sure to Radio Frequency Electromagnetic
Fields, 3 kHz to 300 GHz,” ANSI C95.1-

Figure 3. Typical operating positions put the antenna abowt 2 inches from the head at the

base and about 5 inches away at the end.

1990), contact: The Institute of Electrical and
Electronic Engineers, 345 East 47th Street,
New York NY 10017. Ask for the latest revi-
sion available.

Footnote for other VHF/UHF/microwave
bands: The specifications provide a limit of 1
milliwatt per square cm for the frequency
range of 100 to 300 MHz. For 3000 MHz on
up the limit is 10 mW per square cm. In be-
tween, from 300 MHz 1o 3000 MHz, the limit
1s given by the formula /300 where [ 15 In

MHz. Therefore, for operation on 450 MHz
the allowable limit would be 450/300 or 1.5
mW per square cm. At 900 MHz, the result is
900/300 = 3 mW per square cm,

The low power or 7-watt exclusion applies
to all transmitters operating between 100 kHz
and 1.5 GHz. Additionally, there is some loos-
ening of the requirements for partial body
exposure. However, these “easier’ numbers
are not applicable when the part of the body
includes the eyes or testes. 73]

INTERFERENCE LOCATION

* 50 to 1000 MHZ

* Stuck Microphones

* Cable TV Leaks

* Jammed Rﬂpaatm
& Cell Sites

New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write
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Let's Talk Radio
7 days a week

6 pmto 12 pm
Spacenet-3
Transponder 21
6.2 Audio

280 Tiffany Avenue
Jamestown, New York 14701

COMMUNICATIONS

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

Nosloan Maw Yook s finsel = smalier radip desies '
PH. (716) 664-6345
(B00Q) 752—-8813 for orders only
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Number 9 on your Feedback card

Build a LiTZ Decoder

Touch-tone control your speaker for emergency alerts.
by Paull Holmes KA5RZI and Marshall Macy N710B

Ithough not universal,

LiTZ (Long Tone Zero)
appears to be the method being
adopted by most as the amateur
radio standard for urgent or
emergency traffic. A number of
amateur radio clubs, as well as
the ARRL, have endorsed LiTZ
as a standard. In many areas,
LiTZ-equipped receivers are
monitoring 24 hours a day and
held silent by a LiTZ decoder
until a request for help is re-
ceived. When an amateur needs
help, he/she simply plays a
DTMF (Dual Tone Multi-Fre-
quency) zero for approximately
six seconds and the decoders
are activated, and speakers are

El —— — — —

W CERRLD

B T T T . .

Photo A. Completed LiTZ decoder and one of the prototype ¢
hoards.

The 4515 1s an active low de-
vice, so one output will go low
when a DTMF tone 1s decoded.
When the selected output goes
low, it 15 connected through D5
to pin 3 of the LM324. The out-
put of this section also goes low
and allows capacitor C7 to be-
gin discharging through the re-
sistor network R9 and R10.
When the voltage on C7 decays
o less than the reference volt-
age on pm 5, the output of this
next section goes 10 approxi-
mately 12 volts and applies a
positive voltage to the gate of
the SCR (2N5060) which latch-
es it on. The SCR causes the re-
lay which connects the audio 1o

ircuit

then connected to the monitor
receivers.

Overview

There are a number of ad-
vantages to the LiTZ signaling
method. The technology is reli-
able, it does not require any
modifications to the receivers
(or to local repeaters), and it’s
inexpensive. Almost all ama-
teur 2m lransceivers are
equipped with a standard
DTMF Touch-Tone pad, hence
are LiTZ-"ready” 1o send a re-
quest for help.

A search through amateur ra-
dio magazines indicates that the
LiTZ method is not new—we
found several different con-
struction articles dating back 10
or more years. As with most

electronics, the construction
difficulty of a reliable decoder

the speaker to close. The SCR
also turns on a red LED (a flash-
ing variety) so that there is also
a visual indication of the LiTZ
alarm.

Other tones may also be con-
nected to E7 through a small
signal diode (1N914) to the de-
sired tone pin of the 4515 if
more than one tone should be
decoded in the LiTZ fashion.
This might be useful if a “local”
alert signal as well as the stan-
dard zero 1s desired. Note that
the tones are NOT decoded in
sequence; this arrangement just
allows the decoder to “listen”
for more than one tone.

To expand a bit on the idea of
strapping the decoder for tones
other than 0, let’s consider the
possibility of having your de-
coder respond to some other
digit, say the number 2. This

has been sharply reduced in re-
cent years because of the cle-
gance of the ICs available for
specific tasks.

It occurred to us that perhaps one of the
reasons that LiTZ has not been adopted on
an even wider scale is the lack of an inex-
pensive source of the decoders. This con-
struction article 1s an attempt to make LiTZ
more available.

Any receiver (transceivers, scanners, etc.)
can be used as a LiTZ monitor because this
decoder 1s simply installed in the speaker
lead, with absolutely no modifications to the
receiver. It uses a crystal-controlled decoder
chip and will decode any of the 16 standard
DTMF tones including the standard 0 tone.
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Photo B. The LiTZ (Long Tone Zero) decoder in service using a flea
market scanner and mobile speaker.

The decoder requires only one non-critical
adjustment to adjust the timing interval to
about three seconds of tone to activate the
speaker circuil.

Theory and Construction

A LM324 quad op-amp is used (see Fig-
ure 1). One section (D) amplifies the incom-
ing audio. This amplified signal is fed to an
SSI1-202 chip which decodes the DTMF to a
four-bit binary value that passes to the 4515,
which decodes the four bits to one-of-16 that

corresponds to each of the 16 possible
DTMEF tones.

would allow you to latch the de-
coder by transmitting the digit 2,
but this digit 2 tone would not
activate other true “LiTZ" decoders in the
service area of the repeater. As use of this
syslem grows In a service area, tone assign-
ment coordination will probably be required,
but the the addition or changing of the tone
1s a simple matter and entails no parts ex-
pense other than an inexpensive small signal
diode needed for each digit 1o be decoded.
Solder points E5, E6, and E7 are provided to
accommodate diodes to the output pins of
the 4515 IC which corresponds to the
digit(s) that you wish to add to your list. It 1s
possible to “strap™ as many digits in this
manner as you wish.
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DISCOVER LOW PRICES

PL-259 Mlcial-TefMon, USA 8% s or $152E
PL-Z29 Sitver-Teflen, USA §1.29 sa. or 335735
PL-258 Gold-Taflon, USA §1.49 a5 of $30/25

N Connector lof §813, B084, CO-Flexi 53.15
GOaE Iniernaional (Nke 8613, bul befler) 48
CO-Flexi Hew! Flaxibile 881 3-types, low loss
tor crank-up lower, rolalors, HF - UHF 83<
+ | 3y CO-AG-AX MM 85% Solld, Type ILA Cavar 230
RO-BY 85% Brald, Pramium Cual. 186
ED F | AG-213 MH-Type Pram. Coax 34
(CIEN T2 300 Ohm Poly Ladder-Ling 13
450 Ohm Poly Leddss-Lins 13
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o i T2 Otm Swspesr Tt 29
1.-.—1'_-,_—1 ol - T & TaF | rid Enienns Wire B
1 :;z . JJ’ %-—r:r_‘ Wire & cabis
u Lim i_‘ Saby prices on
Figure 1. Schematic for the LiTZ decode:
one of the several kil op- B1-2K 1:1 2KW Curent-Bakun’  $17.95
. § - B4-1.50 41 Low loss 1.5K 80-10M  $719.55
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.. 5 volts for the SSI-202 and Free 48 page Discount Catalog. Everything for wire an-
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the 4515 chips. This ICgu- delivery of Catalog or send $4 for hugh Reference Catalog
Iﬂl{:d +5 vﬂ.l[s ]E HIHD uﬁcd by Priority Mall. Mention ad for these prices, Prices are

T T ool subject to change. ADD SHIPPING - VISA & MC welcome.
to establish the reference Give card #, exp. date, signature. VA residents add 4.5%

for the CDmpﬂl‘ilDI’:‘ﬁ (sec- Sales tax. See ads in QST and CQ.
: DEALER INQUIRIES INVITED
tions A and B of the

Box 6159 * Portsmouth, VA 23703
M32 sy
LM324) used for the tim CIRCLE 150 ON READER SERVICE CARD
ing. A DPDT switch is

used to bypass or reset the -
decoder. An SPST switch SII'I'Ip'EX Hepeater SYStEITI

: - . - Handie Talke ready - Plugs into spik/mic jacks
would work 1o reset the - 32 or 65 Second operaton - 32K bit operation
decoder, but we wanted to . 2 mode operation, Announce or Repeater
be able to b}"'pﬂ':iﬂ the de- - Commercial guality 3.2 kHz pass band

Emergency coordination tests and dnills

- Club meetings announcements
Temporary repeater service's

- Range extenders

- Passing traffic

- Hiking, fishing, back packing, exploring
Fox hunting

- Greal wired into your mobile

coder even if it was not
powered.

We built our decoders
into small Radio Shack
boxes (270-293) (see
Photo A). The partition,
inside the box for the bat-
tery, is scored and re-

m | moved; the circuit board

{ 1 f—/ ® | is held by small pieces of
® | foam weather strip on the

*1183383388 o4 ) TTIN L e | GO he box. The

Apeay nsaeA g LWOI| papnjaul JoN olpey

asen Jaylean |[BuondO 0§ 22t Adusun) S 'H'S + 00'081%

] : . .

board just fits—simply

Figure 2 (a). PC board foil pattern for the component side. place the _weathver A, ﬁ

(b). PC board foil pattern for the solder side. along the sides of the _box Ir's Amazing what Simplex can do Better!
and press the board into || US Digital Co US Money Order - Prompt Service

- - : . : : . R Ave Certified Cheque - P

~ Construction is straightforward. The pro-  it. It is nor possible to use the screws provid- Winnipon M8. |~ Personal Cheque. C]S::f:;ﬂ;‘f

ject can be wired on a small perf board, or ed to hold the box together—we simply used || Canada R2C 4A2  phone ({204) 661-6859

you can make vour own PC board, or order small strips of electrical tape along the side CIRCLE 190 ON READER SERVICE CARD
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L ECTORIINDER

ZERO~IN HAND-HELD
THE SIGNAL! PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
28| FINDING. USES
“SWS ANY FM XCVR.
COMPASS GIVES
DIRECTION.
ARMS FOLD FOR
' STORAGE. TYPE
VF-142 COVERS
BOTH 2-MTRS &
220MHZ. OTHER
MODELS AVAILABLE.
WRITE OR CALL FOR

. 5 MORE INFO.
$3.50 SHIPPING & TYPE VF-142
CA. ADD TAX) $129.95 619~

RADIO ENGINEERS f55'1319
3941 MT. BRUNDAGE AVE.

SAN DIEGO CA.92111
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KITS « KITS « KITS

You can build your whole

Amateur Radio Station!

Send for our EBREE 28 page catalog of
Transceivers, Receivers, VFO's,
Transmitters, Active Antennas, Antenna

Tuners, Digital Readouts, and more!l!
Townsend Electronics, Inc.
P.O. Box 415
Pierceton, IN 46562
1-219-594-3661

Include $1.00 for 1st Class Postage
$2.00 for Foreign Countries
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GET THE PICTURE
ATV / SSTV

PAL Interfaces for PC's

NTSC

* Use your PC and video camera for high quality images

+ CHROMA Gold Super VGA with 32,768 colors and
NTSC / 5-Video output for just $369

+ VIP 640 NTSC / PAL video digitizers with 640x480
resolution and up ta 16 million colors from $129

* One year warranty - 30 day maney back

* As sean in August issue of 73

Ventek Corporation

(818B) 991-3868 FAX (818) 991-4097
31336 Via Calinas, Suite 102
Westlake Village, CA 91362

Figure 3. Parts placement diagram. (If you make your own PC boards, you will need to
solder leads on both sides where necessary. This won't be necessary if using the board avail-
able in the parts list since it has plated-through holes.)

seams of the box. This doesn’t sound very
elegant, but it seems to work very well and
even looks fine. Drilling and fitting the
pieces into the box is somewhat tedious and
probably takes as much time as the construc-
tion of the electronics, but the results pro-
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Parts List
R1 51k
R2 100k
R3 1meg
R4 2.2meg
RS 4700
R6 20k
R7,R11 10k
R8,R14 22K
R9 3.6k
R10 47k trimpot
Ri2 4.7k
R13 1k
C1 0.22 uF 50V
c2 0.01 uF 50V
C3 220 pF 50V
Cc4 0.1 uF 50V
C5 22 yF elec. 16V
C6,C8 4.7 uF elec. 10V
c7 47 uF elec. 16V
D1,D3,.05 1N914
D2,D4 1N4003
U1 SSi-202
uz 4515
us LM324N
Y1 3.5795 MHz color-burst crystal
VR1 78L05
Q1 2N5060 (SCR)
LED1 Green LED
LED2 Red LED (flasher)
K1 12-volt reed relay
SWi1 DPDT sub-mini switch
1/8" phone plug & jack
All resistors 1/4 watt 5%.
Kit Options
Etched and drilled PC board: $9.95
Board and 551-202 IC: $16.95
Complete kit of parts: $36.95 (excluding box)
Complete, wired & tested: $56.95 (including box)
Available from: Marshall Macy N7I0OB, 8615 E.
Apache Traill B-39, Mesa AZ 85207.
Tel.: 1-800-484-9691, code 7373.
Please add $2.00 postage/handling per order.

duce a fine-looking decoder.

The only adjustment on the decoder is
R10, which determines the amount of time
that the DTMF tone must be received before
the decoder latches. Normally, the timer is
set for about three seconds; LiTZ users are
advised to “play” the tone for six seconds to
make sure the decoders hear it. Pushing the
O for the longer time also makes the LiTZ
receiver sound about three seconds of tone
as an audible alert signal after the speaker is
connected.

When completed, the decoder requires an
external speaker and a low current source of
+13 volts. We used an old $15 flea market
scanner that I had on hand as the LiTZ
receiver (see Photo B).

This old scanner even has a 13-volt acces-
sory output on the back which has worked
fine as a power source. Virtually any receiv-
er will work as long as it is capable of re-
ceiving a dependable signal from your local
repeater. Note: The decoder requires that the
speaker of the receiver have one side tied to
a common ground. If the speaker floats
above ground this decoder will not work.
Also, an external speaker output must be
available on the receiver.

There is a possible trap: I considered
building my first version of the decoder into
a mobile speaker box; however, this decoder
uses a reed relay which would be affected
by the magnet in the speaker. To use this
decoder in a speaker box would require
protecting the relay from the magnetic
field.

My own decoder has been active for sev-
eral months, has never had a false decode,
and has never failed in a test. Even very
noisy signals through our local repeater have
decoded flawlessly.

Fortunately, I have never received a true
“LiTZ” emergency, but I am ready! I hope
that many other LiTZ receivers go “online”
and listen for . . . hopefully not .. .me! [



IELIMINATES SEARCHING, SCANNING, TUNING
N
N

TERCEPTOR

INTERCEPT, DETECT & CAPTURE
Near Field Transmissions with
Optoelectronics’ New

INTERCEPTOR™

NEW

4 | TECHNOLOGY
NG * Follows & Locks on even when frequency changes.

* Intercepts ALL FM Two-Way Transmissions without gaps
In coverage.

* Does Not have to tune through RF Spectrum to find signals.

FCC Classified as Communication Test
Instrument for:

* Deviation, FM, FMN *Relative Signal Strength
* Signaling Tones (CTCSS)  eModulation Monitor
* Great for testing VHF, UHF & Cellular transmitters

b
¥4 o ¥ ok ==
|

A New Dimension in Recreational
Monitoring — Intercept the Two-Way
Communication that Surrounds You.

Increase Your RF Security. .

Hand Held/Shirt Pocket Size

INTRODUCTORY OFFER
Interceptor™ R10 FM Communications

Interceptor (Includes NiCads, AC/Charger
Adapter, Antenna, Earphone) ..., $359.

US.A
MADE IN T OPTIONS
Headphones (Lightweight personal headphones) ... $ 15.
Antenna Pak 2 (Five assorted rubber duck antennas — Save $32.) .......ceveererercnresseserseseersd 99,
TC200 Tone Counter (CTCSS signalling tones)..........ncsnansersssssssssassessansssassssenns $ 179.
APS-104 (Extends RF detection diStANCEe 100 ... eeeeeeeerceieeseeeeesessmsssassesssssssnssssmssnssmssessnssssassnss $ 995.
CF800 Cellular Band Pass Filter/AmpPLifier..........cocoo i ssisssissssessssanss $299.

l 31 Y B o up'al Vi & «

Wi IS NIV IY
FACTORY DIRECT ORDER LINE 1-800-327-5912

305-771-2050 = FAX 305-771-2052 = 5821 NE 14th Ave., Ft. Lauderdale, FL 33334
5% Ship/Handling (Max$10.) US. & Canada. 15% outside continental US. Visa & Master Card accepted
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UNIVERSAL RADIO HAS MOVED %
Universal Radio has moved four miles to its new expanded Serlous About

location. We are now only 15 minutes from downtown Columbus

and the Columbus airport. Visitour big operational showroom. We 7
carry all lines of new and used shortwave and amateur equipment.

Get a hands-on look at that new rig you have been thinking about! =

NEW LOCATION Your IBM-PC or compatible, our BMK-MULTY
software and any ordinary RTTY terminal unit such
as CP-1,CP-100, ST-5, ST-6, ST-6000 etc. will give
you unequaled performance. It's AMTOR done right!

* Uses the 16-bit power and large memory capac-
ity of your PC to directly process data signals.

St H . SO T .

Mon.Fr. 1000 - 5:30 Avoids TNC limitations by eliminating the TNC.

Thursday 10:00 - 8:00 . -

Saturday 1000 - 3:00 f;ﬁpx:g%ced AMTOR algorithm syncs extremely

® Automatic selection of Mode-L, FEC or ARQ-QSO.

The new Universal Radio 100 page communications catalog * Unique multi-sampling RTTY algorithm.
covers everything that is new for the amateur, shortwave listener Detailed literature upon request. Maiching T,
and scanner enthusiast. Equipment, antennas, books and acces- available. Base version with AMTOR RTTY CW
sories are all shown with prices. This informative publication is and Audio Spectrum Analyzer $95. Extended s

available FREE by fourth class mail or for $1 by first class mail. sion also includes HF WEFAX and SSTV reception

$125. VISA/MasterCard accepted.

. Amateur callsign required with order. Siate 317 or 5% inch disk preference
6830 Americana Pkwy. A;hnrizecn:; U SED;I T;T e
. iIstrioutor
Reynoldsburg, Ohio 43068

N 800 431-3939 Orders Schnedler Systems AC4IW
614 866-4267 Information 25 Eastwood Rd. = P.O. Box 5964 = Asheville, NC 28813
614 866-2339 24 Hour FAX (704) 274-4646

Universal Radio, Inc.

| SPYONTHE EARTH

Why buy a TNC? g
PCHF FAX + PCSWL §179.0

SPECIAL COMBINATION OFFER e

plug and UL listed AC adapter L e
For a kmited tme, # you order PC HF FAX $99 (see our « Weight 81bs, LWH: 7 x 4" x5" |30 o SN

other ad mn s issue). you Can add our new and improved SEE f"fe on Ynur PC » Greal power for Feld Day, Contests. Mobile. HTs.TV

PC SWL 3 0 for 80 00 instead of our regular low pnce of RV. cellular. camcorder, 12v vehicle/ boal starter, and

589 .00 | Wh at SatEI IitES in Drbit sSee all of your indoor/ outdoor portable power needs |

PC SWL contains the hardware, software, instruchons
and frequency lists needed to allow you to receive a vasl

Portable Power/Charger
Only $ 79.95*

» Multi Output at 3, 6, 8 or 12VDC |

« Charge from AC or 12vdc source|

« Automatic shutoff at full charge
(12v recharge |less than 3 hrs)

» Built-in Voltage - Charge Meter

= Sealed lead acid 6.5 AH ballery

Learn how you can benefit greatly from this exciting -
variaty of digital broadcasts transmitted over shortwave \ i
radio. All you need | any IBM PC or compatible computer new tEEhﬂﬂ-!{}Q}f. Send $35 ($3§] air, 235 D‘u‘EfEEEE]I WlndOW MGU nt BWM 1
B0 B) SO ShOrEVELIMCONGIA T8 GHEAS CORE 0SS o] for our fantastic 12 diskette set of professional] | Only $ 13.95*
?E%-tg; EEF::;::IG::?::E“ ?::“;:r:zal quality ::Upyrightgd programs (IBM type) that does
World wide Utility Frequency List satellite tracking, data acquisition, |mage Gel your rubber duck outside with
3 STmunalAumu Cassette anEIMPlﬁ R processing, file conversion and much more . the BWM-1 Window Mount. This
C SWL automatcally gecoges Morse CO0e Y e i
gt 5 ASCl Diskette package includes all programs, sateliite handy mount clips over your cars
AMTOR, SITCR r‘-aA*-FTEz a“..-a-Su.,n - L= AR
PC SWL lets you tune in 0N WOrid QeSS Senices views, C language source coge for a popular "'-’:’;"-’5?-'-'13’;3 *"—'-11“;'-"”’-"-'”" i ged
meteorologica 5*:33 asts. ham racho operalors coastal . outl and above the car ool giving
shore S1abons, aviahon telex and much more dighal action salellile image EEQUEgéﬂ‘sﬂ program, hardware . you better range into your local or
on the shortwave bands. Why pay for another expensive schematics, catalog and $25 discount certificate. : > : >
box when a simpile ||'|1EH1LE: and }I:?n ¥ 1"'[‘ can go the job’Y UQ cisiant repealef ngh qualily BNC

ADVANCED FEATURES: . - to BNC connector can be usad on
Tuning Oscilloscope Hec’ep“nn guarantEEd wnrldWIdE Wi your own coax or with optional 6

Digital Wavetorm Presentations Absulutt—:ly |Ega| 50 ﬂhm Maodel BC 6-174 Cable, priced al only & 10.857

Auto Calibration and Code Recogrition
- : ninie O i e . . You can buy both the mount and the & cablg for $ 23.00°
I-,,.,-{.""I['f'lLl.l_'-'_J'E!'ll .r_|r-a._|E Fll..E"r Fri:"l-'l.L.lf_”.\_.-r_-El Nn SatEliltE dish nEEdEd r::.abfe;HILLH’J&'.-F.IHSE.'TDI-‘-'."Trl'JﬂJ'h_'If-_'I-SI‘E'r:"l.'hli.‘-:_."_-f-_'.'L'I'.'L_'rr‘-;-':'

Vanabie Shift

Adwustabie CW Filer Sens .
Una 3_-’-‘1- d Capture a-——*:'r-l—-— g For FREE information log on to our bulletin board ~ prices do not include CA sales lax or shipping & handlin

integrated Text Edtor with your MODEM at (718) 740-3911 or call (718) Add $2.50 S&H per order « Master Card & Visa weicome

integrated Log and Database Send for our monthiy ‘ri-,.-_m on radio and computer specials

Shell to DOS applicatons 468-2720, to place an order. Buy with confidence
Trionics ro Box 1434
Software Systems Consulting

| | We've been in business since 1956.
. VANGUARD Electronic Labs . ’ RO

615 S. El Camino Real, San Clemente, CA 92672 DEDI. A, 136'23 Jamaica Ave. ancho Cordova, 957

Tel:(714)498-5784 Fax:(714)498-0568 Hollis, NY 11423 ‘ Phone/ fax: (916) 366-7408
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Seamiess Integration with PC HF Facsamile
Call or write for our complete catalog of products.
Visa & MasterCard welcome.
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ATTENTION ACC OWNERS!
AND ALL OTHER REPEATER
CONTROLLER OWNERS!

DVMS/1+
Digital Voice Mail System

* 1024 user voice mail system, works
like a voice BBS! {

* All features prompted by a pleasant
female voice!

* Storage limited only by available hard
disk space!

* Communicates with RC-85/96/850
using busy/data lines!

* 100 event advanced scheduler with real
voice clock/calendar!

* Background upload/download of all
files via optional modem!

¥ Many other features, too many to list here!

The DVMS/1+ is now available for $349!
Demo cassette and manuals available! |

XPERTEK ELECTRONICS
5312 Ernest Road
Lockport, New York 14094
Call today! (716) 434-3008
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Michigan"¢

SALES

23040 Schoenherr, Warren, Ml 48089

OPEN MON-FRI 10-6, SAT 11}-4 SUN BLBEEII

DSP NOISE FILTER

IMPROVE RECEPTION! M

® Reduce noise and interference!
-Adaptive noise filter for SSB

® Eliminate heterodynes!

-Multiple automatic nofch filters

®Sharp CW, RTTY and SSB filters!
-Linear phase FIR filters
-Highpass, lowpass & bandpass

$299
Model DSP-59

Digital Signal Processing (DSP) technology provides superior performance in
reducing QRM and QRN on voice, RTTY, and CW signals.

SAVE! Limited time introductory offer. ORDER TODAY!

Timewave Technology Inc.
2401 Pilot Knob Road, St. Paul, MN 55120

612-452-5939

ORDERS ONLY
LOCAL & TECH
SERVICE

FAX SERVICE

Radio:

FAX 612-452-4571

VISA/MC
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1-800-TRU-HAMM
1-313-771-4711
1-313-771-4712
1-313-771-6546

SERVICE

WANTED: QUALITY USED GEAR, CASH OR TRADE

 mird lrockload Sale

Sale ‘
il -
1

TERMS: Prices Do Not Include Shipping. ~——

-.,l

Price and Availability Subject to
Change Without Notice

Most Orders Shipped The Same Day a8

COD's Welcome ($4.00 + shipping)

h""

11.""“"!|I .

|

< F r\j WO ﬂ ) X-MAS Specials on all Major Brand

Kenwood, ICOM, Yaesu

His

TH-Z8A
2M 2-5W MICRO 40 MEM

TH-78A —
2MTOCM DUAL BAND B o
]

MOBILE YHE/UHF

TM-T32A
2M70CM DUAL BAND

TH-T41A
2MWTOCM? TRIBANDER

HF EQUIPMENT

TS-1405
HF COMP GEN COV il

TS-4505/AT -
HFDEL COMP TUNER S

| TS-B50AT
HF 12V DEL TUNER

Sale Dales
Dec. 12th & 13th

HIs
FT411E
2M 2.5W 50 MEM CTCSS

HIs

IC-25AT
2M 2-5W DEL MICRO

FT-470
2M7OCM 2-5W 50 MEM

MOBILE VHF/UHF

FT-5200
2MTOCM DUAL BAND

IC-25RA
2WSCANNER HT

IC-W2A
2MT0CM MICRO

MOBILE VHF/UHF

IC-229H
2M 45W 20 MEM

FT-2400H
2M 50W LCD CTCSS

IC-2410 HF EQUIPMENT
2M/TOCM 45W DEL
FT-8%0

HF DEL MOBILE

HF EQUIPMENT

FT-1000
HF QSL CATCHER"

IC-T35
HF DELUXE COMPACT

IC-765
HF DELUXE TUNER PS5

CIF.CLE 162 ON READER SERVICE CARD

73 Amateur Radio Today = December, 1992 35



Ilambic Keyer Paddles

A wide array of choices.

by John L. Rehak N6HI

Number 10 on your Feedback card

hese days, the majority ol ac-

tive CW operators on the
bands are using iambic keyers,
also called squeeze keyers. A
keyer 1s an electronic circuit that
can automatically produce a con-
tinuous string of dots while one
paddle contact is closed, and a
continuous siring of dashes when
the other paddle is closed. An
lambic keyer takes this technique
a step further: If borh paddle con-
tacts are closed simultaneously,
the keyer will produce a string of
alternating dots and dashes. What
this means is that many charac-
ters (those that contain alternat-
ing dots and dashes, such as R

and C) can be formed by a singlc
“squeeze” of the paddle.

Any paddie simply consisis of
iwo swiltches which are used to
control the keyer. An 1ambic paddlc 1s one
that allows the operator 1o close both switch-
es either separately or simultaneously, to al-
low for “iambic”™ keying.

Why lambic?

lambic keying translates into more effi-
cient and less tiring operation for the CW
operator because some characters can be
formed with less movement. If you are mov-
ing up to an iambic keyer from a hand key,
bug, or a non-iambic keyer, you may find
that the new technique will take a little time
o get used 10. It is well worth the effort,
though, because you will be able to send at
hmgher speeds and with less effort.

Most keyers available commercially today
are 1ambic. To be able to use the iambic
mode of these keyers you must have an
lambic paddle, or “squeceze paddle.” Mosi
paddles available today are iambics. but you
will still find non-iambic or “single lever"
paddles available from Bencher. Vibroplex,
and others. 1 highly recommend that you in-
vest in a good keyer and iambic paddle. It
will certainly enhance your enjoyment and
proficiency at working CW . . . and iambic
keying is fun!

What to Look For in a Paddle

There are many iambic paddles available
today, some better than others, and | highly
recommend that you try several il possible
before making a purchase. Here are a few
general suggestions of what to look for in a
good iambic paddle:
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Photo A. lambic kever paddles are available in a wide variety of
shapes and sizes. Photo by N7YVK.

Feel This almost goes without saying, but
if you try various paddles, you will certainly
find that the “feel™ of the paddles varies
tremendously. Some have a light touch,
some are stiffer or more sluggish in re-
sponse, and some even have a “clunky”™ or
sloppy feel. A good paddle should feel very
smooth and precise, and not ever make you
feel like you are “fighting™ it.

Weighr When it comes to the weight of a
paddle, the heavier the better! If a paddle
does not have a base that is heavy enough, it
will tend to shide or “walk™ around on the
tabletop as you use it. Many CW operators
have been known to use double-sided tape
or rubber cement in an attempl 1o lame a
walking paddie! Get a heavy one, especially
if you are a “heavy hitter,” and you won'’t
have to resort 1o tape or glue to keep your
paddle in place in the heat of a pile-up or
contest when the going gets fast and frantic!

Adjustability ldeally, contact spacing and
tension (“return force™) should both be inde-
pendently adjustable for each side. As a
minimum, contact spacing should be sepa-
rately adjustable for both dot and dash con-
tacts, and tension should at least be ad-
justable for both sides together—separate is
better! A few paddles also allow adjustment
of the spacing between the finger pieces,
which will allow you to custom tailor the
spacing between thumb and finger levers to
your preference.

Almost all paddles allow you to adjusi
contact spacing and tension, but the range of
adjustment varies tremendously, The ideal

paddle will allow contact spacing
to be easily adjusted from “way
oo close™ 1o “way too wide,” and
tension 1o be adjusted from “way
too light™ to “way too heavy™!

Another factor to consider is
the means by which the adjust-
ments are made. Some paddles
require tools to adjust and some
do not. The advantage of having a
paddle that adjusts without the
need for tools, such as by using
thumbscrews, is that you can
make adjustments any time or
any place. There may also be an
advantage to having a paddle that
does require tools to adjusi: The
adjustments would then be con-
sidered somewhal more perma-
nent, and if you would prefer that
others not disturb your favorile
seltings they are a lot less likely
to do so if the adjustment requires an Allen
wrench which is in vour pocket!

It is important that a paddle not only be
adjustable, but that the exact settings you
make will hold their positions well over a
long period of time. Some paddles will tend
to drift away from your favorite settings,
which can be annoying.

Contact spacing on some paddles can be
adjusted so close that even the slightest
touch will activate the contacts. With others,
you may find that if you attempt to set the
contact spacing too close, the paddle will ex-
hibit *bounce back™ When you hit one side
fairly hard, the contact will close, but then
the other side will bounce back and close its
contacts, which will cause you to make send-
INE eIrrors.

Connections Different paddles require
different means to attach the cable that con-
nects the paddle to your keyer. Some require
that you solder the cable to the underside of
the paddle. This method has its pros and
cons. The plus side is that the paddle cable is
permanently attached so it won'l get separat-
ed from the paddie and lost. On the minus
side, if the cable develops a problem you
will need 1o have a soldering iron available
lo repair il.

Other models have binding posts or
thumbscrews which allow you to connect ca-
bles without soldering. Al least one model
has all the connections completely enclosed
inside the paddle’s base. This makes for a
neat appearance and eliminates the possibili-
ty of shorting the connections il the paddle is
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set down on an wregular-shaped conductive
surface. It will also prevent you from be-
coming part of the circuit if you are operat-
ing mobile with the paddle on your lap!

One manufacturer in England provides a
jack mounted directly on the paddle base to
simply plug in a cable to connect 10 the
transmitter. 1 think that this 1s the best ap-
proach as it will allow you to easily change
cables at any time. If you want to switch to a
different length cable or if the cable devel-
ops a problem you can simply plug in a new
one.

Appearance An 1ambic paddle 1s among
the more expensive accessory items that you
will purchase for your ham shack, and be-
cause 1t 1S going to be prominently located in
your station it will be noticed by visitors. If
you have a real “showroom™ ham station,
you may want a real eye-catcher for a pad-
dle. I collect keys. bugs, and paddles, and |
have a couple of older paddles. long since
out of production, that can only be referred
to as “ugly.” but they are fun conversation
pieces! Most of the paddles on the market
today look pretty sharp, and a few are real
works of art.

A Review of Some Specific Models

In this section we will look at currently
available iambic paddles. They are listed in
alphabetical order, and | have included some
personal observations and comments regard-
ing each model. See the sidebar on p. 46 for
company addresses.

Photo B. The popular Bencher iambic pad-
dle offers high quality with an excellent feel.
Photo courtesy of Bencher, Inc.

Bencher lambic Paddle—Black: $72.95;
Chrome: $89.95 (Photo B); Gold: $250). The
wide popularity of the Bencher paddle is
easy to understand: It is a high quality pad-
dle with an excellent feel at a fair price. Al-
s0, it is available at almost all amateur radio
dealers. There are three Bencher 1ambic pad-
dles. The low-cost model has a black base,
with the top-mounted parts chromed. The
black and chrome is a sharp looking combi-
nation. For $17 more you can get the
Bencher with both the base and top parts fin-
ished in polished chrome. For the ultimate
Bencher. there is a gold-plated model avail-
able at a premium price. The entire paddle is
gold-plated. even the spring! It’s beautiful.

All models of the Bencher iambic paddles
are identical except for the finish. The
Bencher is built on a large, thick. heavy base
that helps the paddle stay put on the table-
top. The large contacts are gold-plated,

38 73 Amateur Radio Today « December, 1992

which means they won't need frequent
cleaning to maintain good conductivity. The
Bencher paddles have a good crisp feel, with
just a little “flex,” owing mostly to the
slightly flexible, triangular-shaped clear
plastic finger pieces.

Cable connections to the Bencher are
made by soldering to lugs on the bottom of
the base. A strain relief is provided 1o keep
the connections from breaking off if the ca-
ble is pulled.

There are no thumbscrews or knurled
locknuts on the Bencher; you must use tools.
The spring tension can be adjusted over a
rather narrow range by using a small flat-
blade screwdriver, and the contact spacing
can be adjusted using a small Allen wrench,
provided with the Bencher.

There 1s also a special version of the
Bencher iambic paddle sold by MFJ Enter-
prises that consists of a standard (black)
Bencher 1ambic paddle with a Curtis Keyer
Chip keyer built onto the top of the paddle.
This makes for a convenient all-in-one keyer
and paddle assembly that can be handy for
portable operations because of its small size.
Although the keyer circuit is simple and
does not include message memories or pro-
grammable feature, it does include ad-
jusiable weight and tone and offers front-
panel speed and volume controls.

The Bencher is a good paddle with an ex-
ceptionally good feel and a heavy base.

Phore C. The Ditek paddie is nearly silent in
operation. Photo courtesv of Ditek Indus-
Iries.

Ditek Industries lambic Paddle—3100
(Phoro C). The Ditek is a newcomer to the
market, and it 1s a very nice paddle. The
construction and appearance are similar to
the old Brown Brothers paddle (no longer in
production) but the base is considerably
larger, thicker, and heavier. The weight, at
approximately three pounds, is one of the
heaviest on the market. The base is large—
very thick and very heavy. The base and fin-
ger picces are black, with the other parts pol-
ished stainless steel or chromed. The feel is
excellent, very snappy and precise, with no
bounce—and it stays put!

This paddle is very quiel in operation.
One reason for that 1s the fact that the
chrome thumbscrews that adjust contact
spacing include a small nylon tip that almost
completely eliminates any sound when a
paddle is released. When it returns to the
neutral position, rather than metal against
metal it is metal against nylon. The support

piece that holds the stationary silver-plated
contacts is also made of nylon, which helps
to quiet the sound when the contacts are
closed. The result is that this paddle is near-
ly silent in operation.

The Ditek’s appearance is really sharp,
with clean lines and parts that are held to-
gether with stainless sieel cap screws, giving
the paddle a nice finished look yet allowing
for complete disassembly if desired. All
contact spacing and tension adjustments can
be made without tools by adjusting the extra
large Knurled thumbscrews and locknuts.
Cable connections are made to a terminal
strip on the bottom with a flat blade screw-
driver. A strain relief is provided.

The base surface is a powder coat, which
is a process that provides a durable, long-
lasting finish with an excellent appearance.
Each Ditek paddle has its own distinctive se-
rial number engraved, which is often viewed
as a plus by us key collectors. Ditek also
plans to offer a version of their paddle with
a built-in iambic keyer mounted on the top
of the paddle base. The keyer will feature a
message memory that can be used for send-
ing CQ or contest exchanges. If you always
wished that you had bought a Brown Broth-
ers paddle back when they were still being
made, then Ditek is the one for you! I rec-
ommend it highly.

Photo D. EasyTech imports this Model
MK706 from Japan. Photo courtesy of
EasvTech.

EasvTech Model MK706 lambic—364.50
{Phoro D). This paddle is manufactured by
the Hi-Mound company in Japan, and im-
ported by EasyTech in the U.S.A.

The MK706 weighs only 1.9 Ibs., but in
spite of its low weight it seems to hold its
place on the tabletop quite well. The paddle
15 also available without a base. If you have
the means to make your own base, you
could save about $17 by getting the Model
MK704 and adding a base of your own
crafting.

The paddle comes with a clear plastic
cover that snaps over the entire key, leaving
only the paddle finger pieces and the three
binding posts for the connections accessible.
This keeps the paddle clean, and may dis-
courage other operators from tampering with
your favorite adjustments!

The finger pieces are large and smooth,
but are very close together (less than 3/8"
between your finger and thumb when the
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contacts are closed). They are made out of
thin plastic that has a lor of flex to it. which
gives this paddle a “soft” feel, which some
operators may prefer.

Contact spacing and tension adjustments
for each side are made by knurled nuts
which are difficult to adjust, although they
probably hold their settings well. Contacl
tension is on the high side, even at its lighest
setting.

EasyTech also sells another model
(MK831) which is a high-end model includ-
ing both an iambic paddle and a straight key
mounted on a common base. This model
was not available for review, but it looks in-
teresting.

e T e i *.r_ u s
Photo E. The unusual looking Green Lake
paddle from Electron Processing. Photo by

N7YVX.

Electron Processing Green Lake Paddle—
Wood: $89.95 (Photo E); Aluminum: $99.95.
The “Green Lake™ paddle 1s probably the
most unusual looking paddle you will see.
The base and top parts are both made from
polished brass. The paddle is available with
a choice of aluminum or wood finger pieces.
Contact spacing is adjustable, but tension is
not. In the model that I tried the tension was
about right for my tastes, so | don't consider
it a serious drawback that the tension is nol
adjustable.

The contacts on this paddie arc simply
pointed screws that make contact with the
brass arms of the paddles—not true “con-
tacts” in the normal sense, but probably per-
fectly adequate for use with the low keying
voltage and current of today’s modern key-
ers. This paddle has a nice feel, but it has a
rather small base that is only about 5/32"
thick so it will tend to slide around on the
operating desk. This paddle has the most
unique appearance of all 1 have seen, and
would be a nice addition to a collection.

G4ZPY Paddle Keys International Model
VHS—$135 (Photo F). G4ZPY makes sev-
eral models of handmade iambic paddles.
The VHS (“Very High Speed”) is their top-
of-the-line 1ambic paddle. It is an excellent
paddle. The paddle is similar to the Bencher
in appearance. The standard model has pol-
ished brass top parts mounted on a glossy
black base. The contacts are silver, and the
finger pieces are the best | have seen on any
paddle. They are made from polished plastic,
thicker than any I have seen on any other
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Photo F. The G4ZPY Model VHS paddle
from England. Photo by N7YVX.

paddle, and are sculptured to provide a ta-
pered shape that feels great. This paddle has
almost no flex at all, owing to the thick brass
arms and the extra-thick finger pieces that
have no “give,” resulting in a very positive
“stop” upon contact closures.

Both contact spacing and tension on the
VHS are adjustable without tools. The pad-
dle adjustments are among the best | have
seen, due to the fact that the adjusting
thumbscrews use extra-fine threads which
allow adjustments to be easily made in very
small increments. The contact adjustment
thumbscrews also include a small rubber
washer which makes the process of making
small adjustments and locking them into
place smooth and easy.

The G4ZPY paddles include another nice
feature that I have not seen anywhere else:
The connections to this paddle are made via
a small jack that is mounted directly on the
paddle base. This allows you to easily plug
in cables of various lengths. 1 wish others
would do this!

The G4ZPY VHS paddle has only one
drawback: The base is a bit small and light,
although it seems to hold its place on the
tabletop fairly well.

Photo G. K7SRA makes each paddle by
hand. This one includes a memory keyer.
Photo by N7YVX.

K7SRA Iambic Paddles—3$50 to $195
(Photo G). Don Leibrand K7SRA is retired
and spends some of his time making iambic
paddles on a custom order basis. His paddles
are machined from brass and mounted on a
wood base. He has produced several differ-
ent-looking paddles, some with electronic
keyers built right into the base. These days
he is building some with the sophisticated
CMOS Super Keyer Il built into it. This

keyer has four message memories and a lot
of clever programmable features. K7SRA's
paddles have a home-built look. He person-
ally builds and tests each one in his home
shop.

Contacts, like the rest of the key, are made
from brass and require tools to adjust for
spacing and tension, both of which can be
adjusted over a good range. The paddle
“arms” are made of rather thin brass, which
gives the paddle a “flexy” feel.

Over the years there have been several
different all-in-one keyer/paddle combina-
tions produced by Ten-Tec, Vibroplex and
others, but I have not seen any that have in-
corporated built-in keyers with all the fea-
tures of the CMOS Super Keyer Il that
K7SRA is using in his. The keyer has pro-
grammable speed, weight, messages, tone,
pauses, and more, and offers automatic seri-
al number generation for contest exchanges.

Because K7SRA custom makes each pad-
dle and paddle/keyer combination, he can
handle special requests if you want some-
thing that is a little different.

Photo H. K8XF imports this Model MK705
from Japan. Photo by N7YVX.

K8XF Telegraph Key Import Company
MK-705—8129.95 (Photo-H). This iambic
paddle is also imported from Hi-Mound in
Japan. It appears to be identical to the
EasyTech paddle, with the exception that
this version is mounted on a marble base.
The base looks nice, and the additional
weight of the marble helps keep the paddle
from sliding around on the tabletop. Like the
EasyTech, the K8XF paddle has high ten-
sion and knurled contact and tension nuts
that are difficult to adjust, but should hold
their settings well. It has a “soft, flexy” feel
which some operators may prefer.

Mercury Paddle by N2DAN—$389.95
(Photo I). Each Mercury paddle 1s hand-
made to order by master craftsman and ma-
chinist Steve Nurkiewicz N2DAN. To the
best of my knowledge, he does not ever ad-
vertise his paddles anywhere, although he
will gladly send you a brochure describing
the Mercury if you send a request.

I might as well start right off by saying
that of all the paddles that I've seen, the
Mercury is the clear winner, hands down.
The Mercury paddle is built from solid
brass. It's first nickel-plated, then chrome-
plated, with a resulting finish that must be
seen to be appreciated! This paddle has the
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Amphenol Butternut Kantronics Ritron :
Ampire Centurion Kenwood Rohn Top performing HF. Equipped
Antenna CES Larsen Telex/Hygain oy 1o ous with direct digital synthesis,
Specialists Comet MFJ Ten-Tec A8 200 watts, dual receive, 100
Astron Cushcraft Mirage/KLM Unadilla/Reyco L memories built-in antenna
B&W Daiwa Outbacker Yaesu m El - N tuner. If you want the very best,
Antenna 0 —— | only the FT-1000D will do!
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Photo I. The Mercury paddle by N2DAN
with optional memory switches. Photo by
N7YVX.

best plating that I have ever seen on any-
thing that is chrome-plated! The paddle’s ap-
pearance is second (o none.

It 1s also without question the best per-
forming paddle of all that 1 have tried. With
this paddle ‘it is possible to set the contacts
so0 close that you can almost cause the con-
tacts to close by just thinking about it! And
even with the contacts set extremely close,
the paddle exhibits absolutely no bounce-
back. The contacts on the Mercury are ex-
ceptionally large, massive contacts that line
up and fit together perfectly. They are solid
silver, and rhodium plated.

The paddle uses rotary bearings that have
absolutely no play or “slop,” thus allowing
absolutely no vertical movement of the pad-
dle arms. The arms themselves are solid,
massive metal in a modified L-shape, with
extra-thick plastic finger pieces.

The Mercury paddle uses magnets (o pro-
vide the tension for the return force. There
are no springs to get stretched, lost, or slow-
ly change your adjustments. Once set, the
adjustments hold well, yet all adjustments
for contact spacing and tension are easily
changed without tools, using thumbscrews
and knurled locknuts with extra-fine threads
to allow for adjustments in extremely fine
increments.

The Mercury has a massive solid brass
base weighing nearly four pounds! The bot-
tom of this heavily polished chrome-plated
base 1s covered with a thin piece of cork.
Between the sheer weight and the anti-slip
cork, this paddle definitely will nor slide
around on the tabletop.

Cable connections for the Mercury must
be soldered to lugs on the underside of the
base. No strain relief i1s provided, although
the size of the hole for the cable 10 enter the
base is such that strain relief can be provided
by simply tying a knot in the cable inside the
base.

Because each Mercury paddle is custom
built to order, Steve N2ZDAN will do just
about anything feasible to customize your
paddle to your liking. Options include en-
graving your callsign and allowing you to
choose the color of your finger pieces from
over 100 available colors, including several
metallics, translucent/flex, and solids. He
even offers four different shades of pink for
the ladies!
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A nice plus for the Mercury paddle is the
availability of a custom chrome-plated re-
mote memory bracket that mounts directly
onto the Mercury. This provides four small
push-buttons to control the message memo-
ries for keyers that provide memories, such
as the Kansas City Keyer, the CMOS Super-
Keyer I, the Accu-Memory, and others. It
really is a nice convenience to be able to hit
a button on the paddle to call CQ, change
keyer speed, send a contest exchange, elc.

At nearly 3400, the cost of the hand-made
Mercury paddle is probably the highest of
any paddle available today. Is it worth 1t?
Well, that depends . . . if, like most of us,
your paddle budget 1s limited, the Mercury
may well be beyond reach. On the other
hand, if you must own the very best, or if
you are in a mood to splurge, I doubt if you
will ever regret the purchase. The Mercury
has a feel and quality unmatched anywhere,
and should last a lifetime. That’s a lot of CW
contacts!

Photo J. Nye Company SSK-001 paddle with
top cover in place. Photo by N7YVX.

Nve Company SSK-001 Master Squeeze
Key—3$51 (Photo J). The William Nye Com-
pany Model SSK-001 iambic paddle is the
lowest priced of all the iambic paddles cur-
rently available on the market. Its construc-
tion is quite different from others, and so 1s
the feel. This paddle has a U-shaped cover
assembly that acts as a dust cover, and will
probably help to keep others from tampering
with your adjustments.

The base is die-cast, with a black wrinkle
finish, and is heavy enough to hold its posi-
tion on the tabletop. The top parts include
two small metal angle brackets that support
the contacts, which are gold-plated solid sil-
ver, and resemble the contacts that you
would see on an open frame relay.

The contact tension is set by adjusting the
compression of a single screw that is backed
by two nuts, one to lock the other in place.
Contact spacing is set by actually moving
the entire metal angle bracket—one for each
side—by loosening the bracket with a
Phillips screwdriver, sliding the whole
bracket over, then tightening the bracket
down again. This procedure is imprecise,
and the bracket will usually move during the
tightening process, requiring you to start all
over!

The cable connections require soldering to
three internal solder lugs. A strain relief is
provided. The finger pieces on the Nye pad-
dle are very long—almost three inches from

the pivot point to the fingertip ends, and are
made from thin, hollow plastic with a lot of
“give,” resulting in a very “soft” feel.

Photo K. The Palomar Engineers Jones Key
iambic paddle is made in England. Photo
courtesy of Palomar Engineers.

Palomar Engineers lambic Paddle—S$135
(Photo K). Palomar Engineers has just in-
troduced a new 1ambic paddle, the Jones
Key, imported from England. This model is
new, and at the time of this writing, in short
supply, but 1s expected to be available in
quantity by the time this article appears. |
have not had the opportunity to try the Jones
Key myself, so | cannot comment on its feel,
but I have obtained some information about
Its construction that may help you to get an
idea of what it is like.

The base is bright red, with polished brass
top parts. The paddle uses four rotary ball
bearings embedded inside the brass block,
which will prevent possible damage from
coffee spills, etc. The paddle is reputed to
have a solid "non-flexible™ feel. The rear of
the plastic finger pieces are rounded and, afl-
ter you loosen their mounting screws, they
can be rotated up or down to suit individual
height preference.

The brass post between the two paddle
arms at the rear of the key is oval and can be
rotated to change the spacing between the
paddle’s finger pieces. Contact spacing and
tension are each individually adjustable for
dot and dash sides, using thumbscrews and
locknuts that allow these adjustments to be
made without tools. Each Jones Key has a
unique serial number engraved in the brass
block.

R. A. Kent lambic Paddle—Kit: $70; As-
sembled: $85 (Phoro L). This paddle is
manufactured in England but is available di-
rectly from the manufacturer’s sales oflice
in the U.S.A. The Kent paddle is available
as a kit or assembled. The paddie 1s made
from machined brass and has a black painted
base with brushed brass top parts. It is simi-
lar to a Bencher except that the Kent paddle
uses rotary ball bearings, giving the paddle a
good solid feel. The paddle pieces do not
move up and down at all as they are restrict-
ed by the rotary bearings.

Spring tension and contact spacing are ad-
justable by thumbscrews. These are located
such that they are easy to reach and adjust.



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.
Great for EC.C. ID Compliance.

* Miniature in size, 1.85” x 1.12" x 0.35”

* Totally RF immune.

* All connections made with microminiature plug and socket with color coded wires attached.

*« CMOS microprocessor for low voltage, low current operation: 6 to 20 VDC unregulated at Gma.

* Low distortion, low impedance, adjustable sinewave output: 0 to 4 volts peak to peak.

* Crystal controlled for high accuracy.

* Transmitter PTT output (to key transmitter while 1D is being sent), is an open collector transistor
that will handle 80 VDC at 300ma.

* Field programmable with SUPPLIED keyboard.

* Confirmation tone to indicate accepted parameter, plus tones to indicate programming €rror.

* All programming is stored in a non-volatile EEPROM which may be altered at any time.

* Message length over 200 characters long.

* Trigger ID with active high or low.

* Inhibit ID with active high or low. Will hold off ID until channel is clear of traffic.

* Generates repeater courtesy tone at end of user transmission, if enabled.

* Double sided tape and mounting hardware supplied for quick mounting.

* Operating temperature range, — 30 degrees C to + 05 degrees C.

* Full one year warranty when returned to the factory for repair.

* Immediate one day delivery.

Programmable Features

* Eight programmable, selectable, messages.

* CWspeed from 1 to 99 WPM.

* ID interval timer from 1-99 minules.

* 1D bold off timer from (-99 seconds.

» CW tone frequency from 100 bz to 3000 bz.

* Front porch delay interval from () to 9.9 secondes.

* CWor MCW operation.

$89.95 each, programming keyboard included

COMMUNICATIONS SPECIALISTS, INC.

B 426 West Taft Avenue * Orange, CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420
Entire US.A. 1-800-854-0547
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Photo L. The R. A. Kent iambic kever paddle
comes in kit form or assembled. Photo cour-
tesv of R. A. Kent.

The adjustment range 1s wide, allowing
plenty of room for personal preference. The
paddle pieces are made from plastic that is a
bit thin and has a lot of flex to it. resulting in
a rather soft feel.

Connections 1o this paddle are made via
solder lugs on the bottom of the base. with a
small cable clamp provided for strain relief.
The weight is a little low at 2.6 pounds, so
this paddle may tend to slide on the table a
bit if you are a “heavy hitter.”

The paddle is ruggedly constructed and
might be a good choice for a mobile paddle.
It's a good choice if you have a light touch.

o ol S gt Bt ot 2 |
Photo M. The Schurr PROFI paddle is hand
made in Germany. Photo by N7YVX.

Schurr PROFI Paddle—S180 (Photo M ).
Schurr Keys are handmade in Germany and
are available only direct from DL7NS in
Germany. It is my understanding that they
arc very popular in Europe. The PROFI 1s
their top-of-the-line 1ambic paddle. The
craftsmanship and feel of this paddle is ab-
solutely first class.

The entire paddle is solid brass, with a
unique diamond ground finish protected
from corrosion by a process that the Ger-
mans call “Zaponierung.” The base is heavy,
with a weight second only to the N2DAN
Mercury paddle. Even the bottom of the
base is beautifully finished, with the same
diamond ground “brushed™ appearance as
the rest of the paddle. This base rests on
three rubber feet—the best rubber feet |
have ever seen on a paddle—their bottom
surface is slightly concave which provides a
slight “suction cup” effect which, with the
extra heavy weight of the base, insures that
this paddle definitely will not slip or slide
around during use.
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The thick brass paddle arms are mounted
on precision polished hardened steel pivots,
permanently lubricated with molybdenum
disulfide. The polished clear plastic finger
pieces are rounded triangles. This paddle
comes with a replaceable cable already at-
tached so that the user need only supply the
appropriate plug to interface with his keyer.
Cable connections are soldered, and a strain
relief is provided. The PROFI includes a
clear plastic dust cover that snaps into place
on the paddle and can be tilted up to allow
access to the paddle adjustments.

Contact spacing and spring tension set-
tings are adjusted with extra large knurled
thumbscrews, using fine threads that allow
for very precise adjustments in small incre-
ments. The contacts are solid silver.

This paddle is expensive, but the crafts-
manship and quality are exceptional. It car-
ries a three-year warranty, but with proper
care it should last a lifetime.

Photo N. The Schurr Mini, with no base,

may be mounted in your own keyer. Photo by
N7YVX.

Schurr Mini Paddle—395 (Photo N). This
is @ miniature version of the Schurr PROFI
paddle, and is sold without a base, You can
mount the paddle on a wood, plastic, or met-
al base of your choice, or you may wish 10
build this little gem into a keyer. All that is
required to mount the paddle is to drill two
holes. The mounting base of the paddle is
tapped for two mounting screws, which are
provided. The finger pieces are large, pol-
ished clear plastic in an unusual inverted L
shape.

This paddle is very small, almost what
one might think of as a “spy” paddle! The
paddle is made of the same beautiful dia-
mond polished brass as the PROFI, and has
an almost identical feel. Connections are
made via three solder lugs, although if you
mount this paddle on a base you may choose
to include alternative cable connectors or a
jack. Despite its small size, the Mini has a
quality feel equal to that of the larger PROFI
model.

Vibroplex Brass Racer Paddle—565 (Pho-
to O). There are actually two Brass Rac-
ers—the regular Brass Racer, and the Brass
Racer EK-1, which is the same paddle with
a Curtis 8044 Keyer Chip keyer built into
the base.

The Brass Racer is solid brass on a hard
wood base. One unique feature of this pad-
dle is that the connections are inside the pad-
dle base so that once your cable connections

Photo O. The Vibroplex Brass Racer, shown
with optional built-in Curtis keyer. Photo
courtesy of Vibroplex Co.

are soldered to the paddle and the paddle is
screwed down on iis base, there are no ex-
posed connections on the bottom of the pad-
dle. This makes it a good choice for a mo-
bile operator because you can lay the paddle
on your lap or even on a metal surface with-
out worrying about the electrical connec-
tions shorting out.

The tension or “return force™ for the Brass
Racer is provided not by springs, like most
paddles, but by magnets. The magnets slide
back and forth to provide more or less ten-
sion. | consider this to be a big plus because
there are no fragile or delicate spring mecha-
nisms, and because this feature allows the
paddle to be easily set for a precise amount
of tension, varying from “way too light” 1o
“way 100 heavy.”

My only surprise with the Brass Racer 1s
the physical appearance of the paddle. The
large triangular brass baseplate and top-
mounted brass parts are only “brushed
brass,” not the highly polished or chrome-
plated brass | would have expected from Vi-
broplex. Although its appearance is not that
of the gleaming, jewel-like finish of the Vi-
broplex lambic model (or several of their
bugs), it is functionally one of the best.

Overall, construction is similar to the
Bencher paddles, with solid-silver contacis
mounited at the sides, and black plastic fin-
ger picces. The finger piece spacing is ad-
justable on this model, as 1s contact spacing
and tension, all over a very wide range,
making il easy to customize the paddie to
your personal preferences for spacing and
sensitivity.

Because of the rugged construction and
“sealed inside™ contacts, the Brass Racer is
my favorite for mobile CW operation. |
think that functionally this is one of the best
low-priced paddles on the market. It has a
feel much like the Bencher but has the addi-
tional advantages of magnetic tensioning,
sealed off cable connections, and rugged
construction.

Vibroplex Ilambic—Standard: 395;
Deluxe: $115 (Photo P); Presentation: $160.
The Vibroplex lambic carries on the tradi-
tional look of the Vibroplex bugs in an
iambic paddle that is available in three ver-
sions, identical in all respects except for the
finish of the base: The “Standard™ has a tex-
tured gray base; the “Deluxe™ has a highly
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Photo P. The Vibroplex lambic Deluxe. Note
the resemblance to their bugs. Photo cour-
tesy of Vibroplex Co.

polished chrome base; and the “Presenta-
tion” has a 24K gold-plated brass plate
mounted atop the same polished chrome
base as the Deluxe. All three models have
highly polished chrome-plated top parts.

If you are familiar with the “bugs” (semi-
automatic keys) that Vibroplex has been
building for many years, you will notice
how similar this paddle appears to their
bugs. The base 1s large, thick, and heavy so
this one defimitely won’t “walk"™ around on
your tabletop!

The contacts are heavy gold-plated. The
contact spacing and tension are both ad-
justable with thumbscrews and knurled lock-
nuts, and the adjustment range is excellent
for both spacing and tension, which is pro-
vided by compressed springs.

The finger pieces are the familiar polished
plastic, oval-shaped finger picces that Vibro-
plex has used for years as the “thumb” piece
on their famous bugs. The plastic is thick
and solid, contributing to the solid feel of
this paddle. Contacts may be set very close
and still exhibit no “bounce-back.”

Connections are made via three thumb-
screws located at the back edge of the base.
All connections and all adjustments on this
paddle can be made without any tools.

The overall appearance of the Deluxe and
Presentation models of the Vibroplex lambic
i$ hard to beat . . . the quality of the work-
manship and the heavy chrome plating give
those models a trophy-like look that any CW
operator would display with pride in his ham
shack!

The Vibroplex lambic may be the ideal
choice for you ex-bug operators who have
switched to an iambic keyer—it has a feel
similar to a bug but is more precise. This
paddle is beautifully built and has the classic
Vibroplex look.

WB4FJII Model 3-R Paddle—350 (Photo
Q). Mike March WB4FJJ offers a hand-
made 1ambic paddle that is similar to the
Bencher but has a new twist that I have not
seen elsewhere: The paddle uses magnets
rather than springs to provide return force,
but m a configuration that returns the pad-
dles to the open contact position by utilizing
magnetic repulsion. All other magnetic re-
turn paddles that I have seen use magnetic
attraction, “pulling”™ the paddle back to the
neutral or open position. This paddle uses
two pairs of magnets, arranged such that
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Photo Q. The WB4FJJ Model 3-R iambic
paddle uses magnetic repulsion return force.
Photo by N7YVX.

they “push” the paddles back to the neutral
Or open position.

The round base of this paddle is heavy
steel, with a choice of glossy black or black
wrinkle finish. Top parts are polished brass
with aluminum pivots. The finger pieces are
rounded triangles with a choice of plastic,
ebony or pearl. Contact tension and spacing
1s adjusted with thumbscrews, with no tools
required. Connections are made with three
screwposts, requiring a flat-blade screwdriv-
er. The paddle has a feel much like a
Bencher.

Photo R. The CW Key Siberia. This unique
key (with built-in kever) is imported from
Russia. Photo courtesy of Yuri M. Sushkin of
Novosibirsk-Seattle International, Ltd.

CW Key Siberia—Price TBA (Photo R).

As this article was going to press, an in-
triguing new Russian paddle was introduced
to the U.S. Called the CW Key Siberia, this
paddle comes with a built-in keyer in its
chrome base. It has solid silver contact
points and was produced from a former mili-
lary factory.

This unique paddle is being imported by
Novosibirsk-Seattle International, Lid. in
Federal Way, Washington.

Before You Purchase a Paddle

I cannot emphasize enough how impor-
tant it is to rry before you buy if at all possi-
ble. The all important “feel” of a paddle can
only be determined by trying it out. Many
ham dealers have paddles set up with keyers
(sometimes even plugged into rigs) that you
can try for yourself. If your dealer does not
allow you to try a paddle out in the store
(hooked up to a keyer with a monitor tone)

before you buy, then find another dealer who
will! If you have some ham friends who
have various models, see if you can get them
to let you try out their paddles, preferably
adjusted to your preferences. Try a few be-
fore you make a decision, and choose your
paddle carefully!

Prices vary, so take your time and shop
around a bit before you choose which paddle
to purchase. The current selection of iambic
paddles available to you provides enough
choices so that you should certainly be able
to find one that fits your budget and your
*fist.” If you find that your enthusiasm for
working CW has faded, a shiny new paddle
may be just the thing to renew your interest
in the historic art of Morse code!

My personal thanks to all those who
helped in the preparation of this article, in-
cluding several manufacturers who loaned
paddles for review and answered my unend-
ing questions. Thanks to Jim N7Y VX for his
expert photography, to Gene N9SW who
kindly loaned paddles from his personal col-
lection and thanks most of all to my wife
Shelly, who patiently put up with my be-
coming a “computer hermit” during the writ-
ing of the article, and for her personal time
spent in proofreading and suggesting many
worthwhile improvements. I'll see you all
on the CW bands! 73]

WA 98005, (206) 454-4524.

KEYER PADDLE
MANUFACTURER LIST

Bencher, Inc., 333 West Lake Street Chicago IL
60606; (708) 238-1186.

Ditek Industries Inc., 796 Merus Ct., Fenton MO
63026; (800) 762-9328.

EasyTech, 2917 Bayview Drive, Fremont CA
94538; (800) 582-4044.

Electron Processing, P.O. Box 68, Cedar M|
49621; (616) 228-7020.

G4ZPY Paddle Keys Intemmational, 41 Mill Dam
Lane, Burscough Ormskirk, Lancs., England L40
7TG; 011 44 (704) 894299.

K7SRA—Don Leibrand, 360 Sheridan, #311
Palo Alto CA 94306; (415) 327-5654.

K8XF Telegraph Key Import Company, 9929
Fox Squirrel Drive, New Port Fti-::he:; FL 34654;
(813) B62-6328.

MFJ Enterprises Inc., Box 494 Mississippi State
MS 39762; (800) 647-1800.

NZDAN—Steve Nurkiewicz, 1385 Abner Street,
Port Charlotte FL 33980; (813) 743-3139.

Nye Corporation, 12031 Northup Way, Bellevue

Palomar Engineers, P.O. Box 462222, Escondi-
do CA 92046; (619) 747-3343.

R. A. Kent Engineers, P.O. Box 809, Mt. |da AR
71957-0809.

Schurr Key, Klaus Gramowski Kaiserin-Augus-
ta-Allee 91 D-1000 Berlin 10 Germany; 011 49
(303) 447826.

Vibroplex Company, Inc., 98 Elm Street, Port-
land ME 04101; (800) 262-8387.

WB4FJJ—Mike March, 1415 Greystone Ter-
race, Winchester VA 22601; (703) 662-4279.

Novosibirsk-Seattle International, Ltd., 429 So.
321st Place #E10, Federal Way WA 98003-8511;
(206) 661-1197, FAX: (206) 946-2719. In Russia;
630092 Novosibirsk-92, P.O. Box 4. Tel: (383 2)
46-2765, FAX: (383 2) 46-0301.




vrRe]  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* ] KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETS SINGLE ENDED PUSH-PULL (SEPP) DESIGN
* BUILT-IN AUTOMATIC ANTENNA T UNER

« HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first
MOSFET HF linear amplifier,

with memory capacity of 1820 cha

designed using the same high tech-

nology found in JRC’s professional
high-power radio transmitters.
Featuring a heavy-duty power amp
that incorporates 48 RF power MOS-
FE1s to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

nels for instant QSY. Plus a high
efficiency switching power supply
(80V-264V) with power factor cor-
rection to supress AC line currents,
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

JRC| Japan Radio Co., Lid.

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




Number 11 on your Feedback card

The Beach Brawley Boomer

QSOs made in the shade.

Having had a lot of fun building antennas,
it occurred to me that my back-yard
beach umbrella was an antenna waiting 1o
talk. Some time ago | had loaded up the liv-
ing room window frame, an old Toyota radi-
ator, a photographic tripod, and a 77 Pinto
bumper, all via a random wire tuner (L/C
Box) and the tuner in my TS-440S, with
some success. In none of these instances,
however, had I done any real antenna calcu-
lations or trimming. Large impedance mis-
matches were “covered up” by the double-
luner arrangement, and it is questionable
how much power was actually being radiated
by these “antennas.” From my QTH in
Hawaii I made contacts to JA, VK, ZL,
South America and the continental U.S.
mainland during the peak of Solar Cycle 22,
when propagation was so good on most
bands that one could virtually yell out the
window and be heard by DX. Now, with the
solar cycle markedly on the decline, contacts
while running power (the previous contacts
having all been barefoot) were becoming
more of a challenge. So what better time 1o
test one’s skill/knowledge of antennas? And
by what more incongruous vehicle than a
beach umbrella?

The Beach Brawley Boomer

S0 named by Tony Thomas ZL2ANT
(“brawley” is G-land Speak for umbrella),
the Boomer measured 82 inches tall and was
made of 1-1/4-inch diameter tubing in two
sections, which were electrically bonded
with self-tapping screws, scrap braid and
wire. The umbrella’s canopy measured 68
inches in diameter. Rough calculation indi-
cated that the vertical section had about 274
ohms characteristic impedance, and i1s
length translated into a range from 62 elec-
trical degrees on 12 meters to 18 degrees on
40). The canopy, a disguised capacitance hat,
seemed to have about 40 pF capacitance, al-
lowing for the open structure of the ribs and
the fact that the ends were not electrically
hooked together. This capacitance translated
into a range from 61 electrical degrees on 12
meters to 27 degrees on the 40 meter band.
Surely there was an antenna here, what with
the vertical tube and canopy capacitance hat
just staring al me.

Further calculation showed that the um-
brella should load up on 12 and 17 meters as
is, fed at the base, but that some inductance
would be required on 20 or 40 meters. As it
turned out, base inductance loading was not
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by Dean Frazier NH6XK

Photo A. The beach umbrella antenna in action.

needed on 12 or 17, and tuning was poor on
10 and 15 meters and marginal on 20 and 40
without a coil. Sixteen turns of #12 AWG
copper wire wound on a 2-inch PVC pipe to
a length of 3-1/4 inches provided almost 7
iH of inductance which, with that provided
by the L/C box, allowed for tuning on 20
and 40 meters with a good match. The coil
was attached to the base of the vertical tube,
along with an SO239 connector, and a small
pigtail of wire was soldered to the braid side
of the connector to make provision for alli-
gator-clipping quarter-wave counterpoise
wires. After all, this was to be a temporary
endeavor, subject to much fiddling . . . a
crude blending of theoretical and empirical
experimentation.

Although the Boomer was “stuck™ on the
roof for only one day and night (I didn’t
want the neighborhood association to con-
demn me as totally loony), I made contacts
on 12, 17, and 40 meters, to ZL (Tony
ZL2ANT), California (Fred N6OHH, Ron
KD6FZ, Earl W6CPG, Marvin W2AH), Ari-
zona (Link N7OAY), Kwajalein (Val
V73DO0), and Utah (Paul WAGEW). Also
Grant VK2AXB and Cathy VK4FG joined
in the fun. Contacts on 20 meters were not
even tried due to the QRM, QRN, and QRC
(crowding). Signal reports ranged from 4/1-
5/1 on 12 meters, to 5/3-5/6 on 40, to 5/5-
5/7 on 17. And all of this was during a very

noisy period on the bands: 8/24/92 . . . Solar
Flux 111, Boulder A index 40, K index 2.

Despite the poor band conditions, we had
fun. Everyone seemed to enjoy talking to
“that guy in Hawaii using a beach umbrella
for an antenna.”

Matching/Feeding/Counterpoise

The Beach Brawley Boomer was fed with
50-ohm coax through a random wire tuner.
SWRs experienced were 1.1:1, 1.1:1, and
1.4:1 on 12, 17, and 40 meters respectively.
During the contacts power ranged from
about 70 watts to 400 watts. The cloth
canopy suffered no damage at 400 watts.

I had only enough scrap wire on hand for
one quarter-wave counterpoise on 40 meters,
about 33 feet. I initially tried two 13-foot
lengths, each a quarter wave, on 17 meters
without much effect. Using this wire plus
some other odd bits and pieces soldered to-
gether gave me one 33-foot length which
helped greatly on 7 MHz as well on the
higher bands. It’s amazing to me that the
Boomer worked as well as it did with just
one counterpoise. No umbrella trimming was
done ... I still needed it for the back yard!

So what was the point of all of this? To
have a bit of fun, of course. The Beach
Brawley Boomer doesn’t compare with my
RS (12/17 meters) but it did about as well as
my 40 meter dipole. Very unscientific “test-



Photo B. The heach umbrella antenna feedpoint.

- Approx. 68"
Capacitance Hat
<4—— Cloth Umbrella
Metal Ribs
tf‘ 82" Vertical Tube
/ 1 1/4° OD

Tube Sections,

g e 16 Turns #12 AWG

Wies dmpers~__ 1 On 2" PVC

Wound 1o a length of 3 1/27

/ *::'E‘Fﬂllunlt

Connector 50'. 50 OHM COAX
" 1/4 WAVELENGTH

Figure 1. Diagram of the beach umbrella antenna system.

ing"” was done, if any was done at all. The while I'm on the soapbox) that a vertical of
point was to have fun and to demonstrate some kind, if only used as an emergency
that almost anything can be loaded up and be  standby antenna, is fundamental, a prerequi-

made 1o “talk.” site 1o any ham's family of antennas. Why,
Of deeper significance, however. was the even a beach umbrella will do in a down-

demonstration of “Antenna in an Emergen-  pour. 73]

cy.” To me, and I think to many

hams, when your antenna is

Rl T A N BEACH BRAWLEY BOOMER DATA

emergency. | know of one particu- Band (meters) Frequency (MHz)

lar ham, a good friend of mine. who E ?;?fg

is very dependent on the weather

: : 40 7.163
for operation. When the wind
blows, down comes the tower.
down comes the beam antenna, and

my friend goes QRT. But a good ELECTRICAL LEEGTHS,
stout vertical will stand all but the DEGREES

most ferocious of winds (Hurricane | Vertical Canopy Coil Total Approximate
Andrew?) and allow some degree Tube  Hat Total

of operation. So, although it would Wavelength
seem that the exercise with the ig g; :? 1:132 13’;
Beach Brawley Boomer was purely 18 07 42 a7 1/4

for fun, the real ulterior motive be-
hind it all was to show that an *Note: For calculations and formulae, see QST, September

emergency antéenna, €ven an um- 1978 (Walter Schulz K30QF), regarding capacitance hat
brella, can allow operation to con- loading; and The ARRL Compendium Vol. 1 (Bruce Brown
linue. WETWW) regarding the base loading coil design.

It is my opinion (please allow me
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Number 12 on your Feedback card

CARR’S CORNER

Joseph J. Carr K4IPV
P.O. Box 1099-0099
Falls Church VA 22041

We would like fo welcome our newesl
columnist, Joe Carr K4IFV, to 73. Joe
has been a ham since 1959 and is the
author of over B0 books, inciuding
Secrets of RF Circuit Design and the
Practical Antenna Handbook. He has
writlen over 450 articles, mostly about ra-
dio and electronics.

A New 73 Column!

Guess what? I'm back! Readers who
remember my long-running column,
“Practically Speaking,” that appeared in
the now defunct Ham Radio magazine
will, 1 hope, be pleased to see that my
column is now In 73 under a different ti-
tle. This column will deal with a lot of dif-
lerent topics, but all will have some tech-
nical aspect ol ham radio as the central
theme. Some columns may include a
product review or two, while others will
be small construction projects.

There will also be a few tutorials on
one technical aspect of radio or another,
although the general thrust will be practi-
cal rather than material laden with math
and deep theory. From time fo time we
will 1ake a look al antennas.

| welcome your suggesiions. You can
send recommendations for topics, com-
plaints, kudos, brickbats and whatever to
me either care of the editor, or directly at
P.O. Box 1099, Falls Church VA 22041-
0099. Or just come up 10 me at a ham-
fest il you see me . . . I'm friendly enough
and love to rag-chew. This month, we will
lake a look at how to use the MAR-x se-
ries of silicon monolithic microwave inte-
grated circuit chips (MMIC) available
from Mini-Circuits Laboratories, Inc.

The MAR-x Series

The MAR-x series of devices are
small ICs that will operate at frequencies
from DC to either 1,000 MHz or 2,000
MHz. depending on the type number,
The actual type number will be MAR-x,
with the “x" replaced by 1,2, 3,4,6, 7, or
8. Table 1 shows the characteristics of
MAR-1 through MAR-8, including maxi-
mum operaling frequency, noise figure
and the gain at 500 MHz (gain is slightly
higher at 100 MHz, and less at the high
end of each device's range).

Figure 1 shows the package of the
MAR-x devices. Note that it looks a bit
like a small-signal RF or microwave tran-
sistor, even though it is an integrated cir-
cuil. There are only four leads, labeled 1
through 4: RF INPUT (lead 1), GROUND
(lead 2), RF OUTPUT (lead 3) and an-
other GROUND (lead 4). The RF input
(lead 1) is marked by two keying devices:
a color dot and a beveled tip on the lead.
The color of the color dot indicates the

type number of the dot (also tabulated in
Table 1).

An interesting feature of the MAR-x
devices is that their internal circuitry
makes both RF input and RF output a
good maich to 50 ohms. Because of this
leature, the MAR-x devices can be used
for both tuned and wideband applica-
tions, depending on the input and output
circuitry selected. For a wideband ampli-
fier, it is only necessary to capacitor-
couple the input and output leads direclly
lo the input and oulput jacks.

Figure 2 shows the basic circuit for
the MAR-x devices. The input and output
circuits consist of capacitors C1 and C2,
respectively. These capacitors can be
0.001 pF disk ceramics in the 80 meter
to 6 meter range, but should be chip ca-
pacitors If the desired upper frequency
band Is 2 meters or higher. For amplifiers
that operate only from 2 meters and up,
use 100 pF chip capacitors.

The DC power to the MAR-x devices
is passed 1o the chip via the RF OUTPUT
lerminal, lead number 3. The MAR-x
devices operate from low voltages. The
MAHR-x device wanlts 10 see +5 volls,
while other types demand from +3.5t0 7
voils. In order to operate the MAR-x de-
vices from higher voitage DC power sup-
plies, use a series resistor (R1) to drop
some of the voitage. The value of the re-
sistor i1s determined by the supply volt-
age (Vdc ) and the set current, which is
a function of the device type. For the
popular MAR-1 device, which operales
to 1,000 MHz, the usual current drain is
15 mA, or 0.015 amperes. The value of
the resistor (R1) is:

R = ‘u'dcl =V (1)

For example, consider a case where
the MAR-1 is to operate at 15 mA from a
voltage source of +12 volts DC. The re-
sistor should be:

R = (12) - (5) volts  (2)
0.015A

N 467 chms (3)

Ri= 0.015A

Of course, a 467-ohm resistor is a lit-
tle hard to come by, so use a 470-ohm
resistor instead . . . besides, it is likely
that a 5% tolerance 470-ohm resistor will
have some value closer to 467 ohms
anyway.

Sometimes, an optional RF choke
(RFC1) is used between the resislor and
the MAR-x device. This choke should
have a value between 1 uH and 1,000
uH, depending on the desired frequency
range. Many people might prefer to use
a ferrite bead (F.B.) slipped over the lead
of the resistor instead of the RF choke
(see inset to Figure 3). These beads are
available from Amidon Associates (P.O.
Box 956, Torrance CA 90508).

Figure 3 shows a typical layout for a
printed circuit board. | built a couple of

Table 1. The MAR-x Series.

Type Color Dot 500 MHz
Gain (dB)
MAR-1 Brown 17.5
MAR-2 Red 12.8
MAR-3 Orange 12.8
MAR-4 Yellow 8.2
MAR-6 White 19.0
MAR-7 Violet 13.1
MAR-8 Blue 28.0

Max. Freq. N.F. (dB)
1,000 MHz 5.0
2,000 MHz 6.5
2,000 MHz 6.0
1,000 MHz 7.0
2,000 MHz 2.8
2,000 MHz 5.0
1,000 MHz 3.5
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sample circuits while preparing for this ar-
ticle, not with PCBs but with perforated
board and adhesive-backed copper foil
(the kind used to make pseudo “printed”
circuit boards). In order lo make 50-ohm
striplines for the input and output lines on
G-10 Epoxy/Fiberglas™ board, use a
width ("W") of 0.108 inches.

The MAR-x devices are a very handy
way to obiain either wideband RF ampli-
fiers or tuned amplifiers. Tuning is ac-

filters in the input and outpul networks,
or a single-frequency LC-tuned tank cir-
cwit.

The really neat thing about the MAR-x
device is its low cosl. The price of the
MAR-1 (1000 MHz) device is about $1.25
(quantity of 10). Mini-Circuits, Inc. also of-
fers a designer’'s amplifier kit (product
number DAK-2) that offers five ol each
model, for a total of 35 devices, at
$59.95. Plenty of devices lor experi-

complished by adding either bandpass  menting!
4
Ground
0.085" dia.
Beveled Laa\d‘ Color Dot ‘}1.151“1]
LR ® | 3
250 | RF Out
2
Ground
0.46"
(11.68 mm) -
Figure 1. MAR-x package.
— -
e
+—i
[
H‘]Um
|
RFC 1
(optional)
r
4
J1 C1 oo
e o I I : - : : ® gulpm
2

Figure 2. Basic MAR-x circuit.

Figure 3. Typical MAR-x circuit board layout.
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73 Review

by Bill Brown WBSELK

The Tigertronics BP-1
Packet Modem

Just add one computer for instant packet.

Number 13 on your Feedback card

Tigertronics, Inc.

400 Daily Lane

P.O. Box 5210

Grants Pass OR 97527
(800) 822-9722

Sales: (503) 474-6700
Tech Support: (S03) 474-6702

Fax: (503) 474-6703

Price Class: BP-1 with BayCom vers. 1.4, $49
BayCom vers. 1.5, $20 option

C-64 Adaptor, $20 option

Hnw would you like to get on pack-
et radio for under $507? If you
have an IBM compatible computer
laying around, you only need to add
the BayPac model BP-1 Packet Mo-
dem and run a software packet pro-
gram. It's that easy!

The folks at Tigertronics have de-
signed their BP-1 packet modem to
operate with the popular BayCom
program (written by DLBMBT and
DG3RBU in Germany). Essentially,
BayCom (and others such as SofT-

designed to minimize RF interfer-
ence to your rig from both the mo-
dem and your computer (it's even
FCC emission-certified). The mo-
dem crystal frequency was chosen
to put harmonics outside of any
packet frequencies. The only prob-
lem area is the situation where you
have your transmit antenna too
close to the BP-1 (such as using an
HT with its rubber duck antenna).
Tigertronics strongly recommends
that you use a remote antenna (at

NC) takes all of the functions of a
packet terminal node controller (TNC)
and does it in software. You only
need an external modem to operate packet with
a computer running the BayCom program.

With the addition of a very small interface be-
tween the computer and the real world (your
VHF rig), you now have a full-featured packet
station,

The BP-1 Packet Modem

The BP-1 modem comes in a case no bigger
than a DB-25 connector housing. The top of the
case Is clear and allows you to see the inner cir-
cuitry (a nice touch that is certain to elicit a few
admiring comments from your fellow packe-
leers).

The BP-1 is designed to plug into your com-
puter's senal porl. You can use any COM port
by changing a configuration file in the BayCom
(or SofTNC) program. For those of you with 9-
pin serial ports (AT machines or laptops), you
will need to use a 25-pin to 9-pin adaptor or ca-
ble (available as an option).

Your HT or home station hooks up to the BP-
1 via a telephone-style cable with an RJ-11 tele-
phone jack. Since the BP-1 was designed to
minimize RF radiation from its circuitry, you can
use unshielded telephone line (up to six feet)
with no ill effect. This allows you to make up
several cables for different radios using inex-
pensive telephone cables, and to quickly
change them via the BP-1 quick-connect socket.

Also, for those of you with Commodore C-
64s, the BP-1 modem will work with the Digi-
Com packet program through the use of a $20
adaptor.

No Batteries!

The BP-1 uses a custom modem IC that
draws a fraction of the current of the other pop-
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Photo A. The Tigertronics BP-1 Packet Modem fits in a case the
size of a DB-25 connector housing.

ular modem ICs (less than 2 mA). As a result,
you can power the BP-1 directly from the volt-
age present on your computer’s serial port.
Even laptops with low serial port current han-
dling capabilities provide enough power to op-
erate the BP-1,

Interfacing to Your Rig

The BP-1 manual shows the proper method
to hook up the interface cable from the BP-1 to
your HT or home rig. Since a number of HTs
use a PTT keying resistor on the audio line,
the BP-1 includes a built-in keying resistor that
you can activate through the use of a plug-in
shorting jumper. This eliminates the need to
wire up the keying resistor in the wiring har-
ness or jack. Although the 3.0k value warks for
most HTs, yours may require a higher value. In
this case you will have to wire an extemal re-
sistor in line and leave the jumper shunt un-
plugged.

The program disk included with the BP-1
has a file called "Hints.doc” which contains pin-
outs and wiring examples for most pop-
ular radios. Tigertronics also has a support line
that you can call to get you up and running. It's
manned by a live technical staff from 1:00 to
5:00 p.m. Pacific Time. At other times they
have an automated tech support line with
recorded messages that you can select from a
touch-tone menu. These messages contain
wiring diagrams and pinouts for most radios
and answers to some of the most common
questions.

Some folks may be concerned about the
use of unshielded telephone cable between
the BP-1 and the radio (see Figure 1 for a sug-
gested connection to an HT). The BP-1 was

least six to 10 feet away from your
radio). This will prevent RF from get-
ting into the interface or your com-
puter. In extreme cases running higher power,
you may need to use shielded cable for the in-
terface leads (the manual shows a wiring ex-
ample).

On The Air

There are only two adjustments necessary
to set up the BP-1 for your particular radio.
First, you may have to adjust the "Level” con-
trol for a transmitter deviation of 4 kHz. The
Level control is a small pot recessed in the end
of the BP-1. The factory level setting should be
already be correct for the majority of rigs; |
didn’t have to adjust it during my tests. Finally,
you need to set up your receive volume to a 1-
voit p-p output (about two-thirds volume on
most rigs).

Of course, the first on-the-air test | per-
formed was to operate the BP-1 packet system
with my HT (with rubber duck) operating next
to my computer (not recommended). Even with
the unshielded phone cable interface, | didn’l
notice any problems with RF getting into the
modem or the computer. However, my comput-
er produces a lot of interference in the 2 meter
band so only the strongest local packet sta-
tions could get through. | did some tests com-
paring a shielded interface cable vs. the un-
shielded telephone cable and could detect no
noticeable difference in performance.

Next, | tried three different remote antennas:
a Pico-J by Antennas West, my Larson quar-
ter-wave mag-mount (sitting on my refrigerator
for a ground plane) and my rooftop vertical.

The Pico-J is a J-pole attached to about
six feet of miniature coax. Getling the antenna
that far from my computer and rig really helped
a lot. Only a small amount of computer hash
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was detectable and packet operation was
possible with all but the weakest stations. My
refrigerator-mounted mag-mount (use a good
ground plane when using a quarter-wave mag-
mount), as well as the rooftop vertical, eliminat-
ed virtually all of the hash and | was able to
make packel connects with just about any sta-
tion | could hear.

The BayCom Packet Program

The BP-1 comes with shareware version 1.4
of BayCom. This is a full-featured packet pro-
gram that offers three different windowed
displays on the main screen: the top window
Is the oulgoing keyboard buffer; the middle
window shows the current conversation; and
the bottom window shows status lines and
frame info. BayCom allows you to establish
eight different conversations at a time, gives
others the ability to use you as a digipeater,
and has an excellent help screen function to
guide you through all of the different fea-
tures. You can also easily capture any files to
disk.

The BayCom manual comes on disk. When
you print it out, make sure you have a lot of pa-
per in your printer as it's a real doozy! Since
most people initially find the BayCom manual
overwhelming, Tigertronics includes a file
called "Commands.doc” on the program disk
which contains a summary of all the important
BayCom commands, what to do with them and
how to get started with your "first connecl.” The
BayCom team has spent a lot of time and effort
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Figure 1. Suggested wiring diagram for a
typical HT interface using the telephone-type
cable supplied with the BP-1.

to make this a versatile program. The updated
version 1.5 is now available as a commercial
product (also available from Tigertronics).

SofTNC

The BP-1 modem is also compatible with
another program designed for the BayCom
style modem. One such example is SofTNC by
j*Com. SofTNC is a streamlined program de-
signed to get you up and running with mini-
mum fuss and bother. It allows one connect al
a ime and has good text capture and storage
capabilities. Although it doesn't have the bells
and whisties of the BayCom program, it is very
easy to understand and use. Those of you fa-

miliar with the popular PMP program (see
“Poor Man's Packet,” 73 Amateur Radio
Today, August 1991, p. 8) will recognize that
Sof TNC has the same command structure and
configuration parameters. SofTNC was written
by Andy Payne N8KEI (the author of "Poor
Man's Packet™) specifically for (*COM for use
with BayCom-style modems.

Conclusions

Operating packet with the Tigertronics BP-1
and either of the software packages was a lot
of fun. It was amazing just how well this minia-
ture interface worked. | couldn't tell that there
wasn't any TNC in the system at all. | tried the
BayCom program on several different types of
PC compatibles (and original 1BMs) with no
problems. The ultimate test was getting the
program to work on my speed-demon 4.77
MHz AT&T 6300, although there was some
random snow zipping across the menu screen.
I've heard that there are some laptops and
some 3865X machines that will not work prop-
erly with one or both of the programs. Usually,
if your computer will not operate with BayCom,
the SofTNC program will work (or vice versa).
Although rare, | can't rule out the possibility
that there may be some machines that won't
function with both programs.

| really enjoyed the capabilities of both
programs. The combination of BayCom (or
SofTNC) with the BP-1 modem gave me a ver-
satile packet station with the ultimate in poria-

bilty. 73]

T N T Today's No-Tune

Multiband Antenna

No prunin ? £ No knobs to twist.
TINT is No-Tune on 50 cw, 40, 20, 17, 12, 10, TNT2 is No-tune on
40, 20, 10. Work other bands v/ tuner. DX &Gain rise w/ frequency.

Ready to Ulse Kink-Prool No Lraps or Henintors
Includes isolation Wx-Sealed Insulated 1o 3000\
halun & 99 fit RGAx Low Noise Rated 500 Whns

The modern coax-fed
version of the classic

off-center fed windom.

95 |
TMH ﬁﬂsﬁ.g]ﬂ;; I":T*I
A - R
Tohanie 126-3685 o\ TNT/2 $T 9% oo

Box 500625, Provo, UT 81605 N Eusrcs 800-926-7373
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GIVE YOUR

HR-2510 HR-2

the same features as the

"BIG RIGS"

* 30 Memory Channels

* Automatic Repeater Offset

" Programmable Transmit Timeout

* Programmable Seek/Scan (5 Khz,.etc)
* Programmable Mike /Channel Buttons
* Programmable Transmit Freq. Limits

* Extended Frequency Range (1o 12 meten
* Priority Channel -

: l’J:vl.it Frequency

—
any More Features -

All these features by replacing

your radio’s existing "CPU" chip!
(Priority Channel requires optional hardware

$59.95  (optional Chip Socket 57.50)
Includes Operator’'s and Installation Manuals

CHIPSWITCH:

4773 Sonoma Hwy. Suite 132

Santa Rosa, CA 95409-4269

Write or call (707) 539-0512 for free information
pantity prices available. Dealer inguires welcome

CIRCLE 265 ON READER SERVICE CARD

54 73 Amateur Radio Today = December, 1992

NO TUNERS
NO RADIALS
NO RESISTORS
NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.
“Seuo review In Oct. 73, 1984 *Sepl. 73, 1085 March 73, 1586

CO, Dec. 1888  Mar, W.R. 91

BILAL COMPANY
Florissant, Colorado 80816 | "

137 Manchester Drive
L o
(719) 687-0650

e
CIRCLE 42 ON READER SERVICE CARD

SRC-10
REPEATER/LINK
CONTROLLER

& - R .

L

% #

intelligent 1D"er
Auxiliary outpuls
Easy 1o interface
Alarm monitor input
Telemelry response tones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link /remole base capability

$149.00 7 ”
CREATIVE CONTROL PRODUCTS

3185 Bunting Avenue

Grand Junction, CO 81504
{303) 434 -9405

VisA
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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/K6ENH - Owner

P.O. BOX 31500X, PHOENIX, AZ B5046

DSP Power for Amateur Radio

L

DSP-120 kits & systems star al $gg

" Easily the best DSP our club has seen
We mixed a S5B, RTTY CW, and some
interference, to the ear it sounded lerrible,
the DSP-120 filters out everything but the
desired mode (SSB. RATTY. or CW). In fact,
we can quickly identify, filter, and listen to

one of the RTTY tones. Very impressive! "
farry Geardes ABSK

TR

B e b e
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Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

SS-50

It should be snowing now in many
parts of the country. Other areas have
their snowbirds arriving. Here in Balti-
more, well, we haven't had a while
Christmas in many years. Nonetheless, |
do pass along greetings for the season,
with Channukah and Christmas wishes
to each and every one of you.

Here's a letter from Roy Baumiller,
Jr.. WB3HDZ of Everelt, Pennsylvania.
He relates that it has been a while since
he last wrole, dating that back to the
time | was rabble-rousing for a 6809 pro-
gram for RTTY. He also seconds the
suggestion that those hams using VIC
computers “stay with it” and not immeds
ately jump ship to larger syslems.

The most impressive story toid in the
letter, though relates to mechanical
teleprinters. It seems that this past year,
Roy had an opportunity to attempt to
copy the Armed Forces Day RTTY test
in an “all computer mode.” He descnbes
being helpless, then a voice signal came
up on frequency (this is quite common
with some of the MARS frequencies).
There was no margin for distortion. “If |
had had my 390A, Dovetron, and a
Model 28RO, | would have had it. But |
couldn't use narrow bandwidth with the
ATTY program, so on wide | lost signal
at each slatic crash, etc. Disappaointed
and frustrated to say the least.”

| guess that's the same reason | keep
a typewriter in the office, and why | drop
to DOS routines when there are Win-
dows versions of the same program. If It
ain’t broke, don't fix it!

Roy also says he is looking for any-
one who still sells, uses, or services 5S-
50 computers. As a "diehard 6Bxx'er on
55-50," Roy is becoming frustrated look-
ing for suppliers. For those of you who
have no idea what SS-50 Is, early home
computers were built on a mother-
board/bus design. While the most popu-
lar of these was the S-100 bus, around
which the popular Altair, Imsai, and oth-
er 8080 or Z-80 systems were designed,
systems using Molorola architecture, be-
ginning with the 6800 CPU, used a 50-
line bus, commonly called the SS-50.
Why “SS™ The originator of the system
was a company called Southwest Tech-
nical Products, Inc., but the first practical
accessories were from a company
called Smoke Signal Broadcasting.
Smoke Signal = SS! Anyway, the SS-50
computers created an active side spur of
personal compulers. At its peak, we
were running a multi-tasking, multi-user
operating system on 6809 computers,
called “059.” Hmmm . . . | wonder if that
name ever spawned any offspring? Any-
way, if any of you out there are still run-
ning SS-50 systems (mine is in the
basement gathering cobwebs), or OS9,
or know what happened to SWTPC,
SSB, 68 Micro, or others of the time,
drop us a note. Both Roy and | are inter-
ested to hear the tales.

ARC, ZIP, and Other Oddities

For several months now, | have been
offering a collection of programs for 1BM
compatible programs for RTTY, packel,
and other ham functions. | supply these

Amateur Radio Teletype

programs in archived form. Apparently,
quite a few of you are not familiar with
these types of programs, and have ex-
pressed this to me in guite a few letters.
So, to help explain what I'm talking
about, and how to use these and many
other programs you might download
from a BBS or obtain on a “shareware”
disk, | herewith provide the following in-
troduction 1o archives.

In the dim, dark, past of computer
communication, back when we all com-
municated at 110 baud, or an adgventur-
ous few at 300 baud, sending a program
might take quite a bit of time. Moreover,
if you had a set of programs thal worked
together—say a program, data file, and
documentation file—you might be inter-
ested in a way to combine them inlo one
file for transfer.

Many such technigues have been de-
veloped over the years. One of the earli-
est was the “library” concept (denoted
by a filename with the extension ".LBR").
Following this lead, all current archiving
utilities use the filename exlension to in-
dicate the type of archive in use. So, for
example, if you had a word processor,
called WRDPRC.EXE, and a document
file, called WRDPRC.DOC, you might
join them together in a library called
WRDPRC.LBR.

While the library concept was one of
the first, if not the first, practical
archivers in use, it has been supplanted
by and large by three major, and several
minor, protocols. The .ARC extension in-
dicates a file compressed by either the
ARC program, produced by Software
Engineering Associates, or an older pro-
gram written by Phil Katz, called PKPAK.
Well, PKPAK was originally called
PKARC, but SEA, the inventors of the
ARC format, objected, and Phil first
changed the name of the program, then
devised an entirely new scheme, ZIP.
Files with the .ZIP extension have been
encoded with Phil Katz's PKZIP routine,
perhaps the most popular compression
and archiving utility in use. Another ma-
jor player comes from Japan. Originally
called LHARC, and now just LHA, files
compressed with this powerful program
may be identified by a .LHZ extension.

As | indicated, there are some other,
less often seen, programs out there as
well. A PAK extension relates to a pro-
gram of the same name, as do the .ZOO
extension and .ARJ extension. Each
scheme has its proponents and fa-
vorites, and each one may have some
advantage, even slightly, over the oth-
ers.

No matter which routine you are us-
ing, decoding the programs is preflty
much the same thing. You shouid type
the name of the decoding program, any
required switches, and the filename,
without the extension, of the archive to
be decoded. So, if you wanted to de-
archive a file (let's call it HTTY.ARC, or
RTTY.ZIP, or ATTY.LHZ) for the three
major programs, you would type the fol-
lowing command (shown in bold):

For HTTY.ARC use ARCE RTTY

or PKUNPAK RTTY

For RTTY.ZIP use PKUNZIP RTTY

For RTTY.LHZ use LHA ERTTY

Now, command-line swilches and the
like can be daunting to anyone. There-
fore, there are programs that isolate you
from the program itself and take care of

all the compression for you! One of the
most useful of these is called SHEZ.
Once configured, a procedure performed
by answering questions the program asks
at first startup, SHEZ will dearchive any of
these programs. Il does this in a
<<shudder>> user-friendly, point and
shoot environment.

One last hitch in all of this. Somelimes
archived programs are distributed in "sell-
extracting,” also called SFX, formal. Here,
a small integral decoder has been added
to the archive, and the file extension has
been changed from ARC, ZIP, LHA, or
the like, to EXE 50 thal a big archive
calied RTTY.ZIP can be transformed into
an SFX archive called RTTY.EXE. Typing
RTTY will then lead to automatic extrac-
tion of the archive, no decoder needed.
Yes, SHEZ can handle those, 100.

Hopefully, this will give you the base
information to deal with the variety of
archived programs out there. To facilitate

this, | will go ahead and put together a
collection of these archiving programs for
you and make them available per
the usual offer. Simply mail me a high
density disk, either 5* 1.2 Mb or 3.5" 1.4
Mb, a self-addressed, stamped disk mail-
er for its return, and two dollars in US
funds, and I'll send you the archiving utili-
ties. Be sure to specify now, when you
mail me a disk, whether you want the lat-
est ATTY programs or archive utilities,
otherwise who knows what you'll get
back!

In the meantime, | look forward to
your questions and comments. Please
send them via US Mail o the above ad-
dress; CompuServe al ppn 75036,2501;
Delphi at username MarcWA3AJR;
or America Online at screen name
MarcWA3AJR. | read them all, look for-
ward to them all, and who knows—you
might just find your name here in "RTTY

Loop.” &

Show
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4 $13595 $55.95

5 $16595 $B6595
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For Brooch pin: 14K add $30; Sterling Silver/Gold Filled add $8
Send to: HAM Jewelry Co., 26 Edgecomb Rd.,
Binghamton, NY 13905 or call 1-800-285-8587

Orders received by December 1 will be delivered by Christmas
We accept VISA and Mastercard = Call for our free catalog
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS
FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

ALL MODE HF
BASE STATION

$2399%

#C-765

[€3[1ICOM]

e |C-12 GAT 1.2 GHZ HT $324.00
* |C-R1 WIDEBAND RECEIVER $519.00
* IC-R100 WIDEBAND RECEIVER $599.00
e |C-735 ALL MODE HF TRANSCEIVER $899.00
e IC-725 ALL MODE HF TRANSCEIVER $799.00
« |C-3SAT 220 MHZ HT $319.00
* IC-726 ALL MODE HF TRANSCEIVER $1089.00
/ 1000 S. BASCOM AVENUE
o SAN JOSE, CA 95128
Call us at (408) 998-5900

Since 1933
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Bill Brown WBBELK

¢/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

ATV Repeaters

A lot of folks ask me for info aboul
putting up an ATV repealer system. As a
result, I'll be penodically featuring different
repeater systems and how they are put lo-
gether.

Recenlly | dropped in on an ATV re-
peater syslem thal we can actually work
from the 73 hamshack, even though it is
aboul 60 miles away (mountains are a
greal place for a repeater tower).

The KC1RH ATV Repeater

Located atop a 1230-foot foothill near
Leyden, Massachusetls, this repeater cov-
ers the tri-stale area of western Mas-
sachuseits, southeasiern Vermont and
southwestern New Hampshire. With a
good view of the Connecticul River Valley,
the KC1RH machine has been received as
far south as Connecticut.

Ed Skutnik KC1RH installed the re-
peater al the site of his commercial FM ra-
dio station (WRSI—85.3 MHz). The re-
pealer has an input on 434.0 MHz with two
oulpuls on 421.25 and 1241 MHz. The re-
ceive/transmit sections are all PC Electron-
ics repeater modules (ATVR-4, ATX-70
and RTX-23). He has a pair ol four-bay
Sinclair SRL 310C-4 vertically polarized
antennas at the 170-fool level of the lower
receive) and 120 leet (421.25 MHz trans-
mit). In addilion, a Diamond BDY-1218 om-

Number 15 on your Feedback card

Ham Television

ni-directional vertical was installed at 145
feet for the 1241 MHz outpul. With the ex-
ception of the 1241 MHz transmitter, all
coax runs are Cablewave 7/8° hardline
(see the repeater block diagram in Figure
1). Input fillering is performed using an In-
ternational Crystal VSB flilter (model
FL407) and output filtering is done with
Spectrum Intemational VSB filters for both
421.25 (PSF-421-ATV) and 1241 (PSF-
1241-ATV) MHzZ. The outpul power on
42125 MHz is 100 watls (using the re-
peater version of the Mirage D-100 ampiifi-
er), only 1.5 walls are available on 1241
MHz.

When video sync is detected by the PC
Electronics VOR-2 (video operated relay),
DC power Is applied through a bank of re-
lays 1o the transmit modules. Through a
touch-tone decoder (Hamtronics TD-2)
and relay board, different transmitlers and
video feeds can be selecled (see Figure
2). The default setting turns both the
421.25 and 1241 MHz transmitlers on
whenever a received video signal trips the
VOR. In the future, Ed plans to install a
second receive frequency 1o link up with
the W1HGJ ATV repealer on Soapstone
Mountain, Connecticut (426.25 MHz out-

put).

Local Activity

The WB1GUY 2m repeater on 146.985
(-600) is used as the local ATV talk fre-
quency. A PL tone (4Z) is somelimes re-
quired when interference is severe from
distan! repealers. Since the 2m repealer is
co-located with the ATV repeater, a touch-

Photo A. Ed Skutrik KC1RH demonsirates the operalion of his ATV repealer lo-
caled on a 1230-foot hill near Leyden, Massachusells. The repeater covers the
In-slafe areas of western Massachuselis (the Conneclicul River Valley), south-
eastemn Vermont and southwestem New Hampshire.
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Photo B. Close-up view of the neally arranged ATV repealer modules. Left side
(top to bottorn): 434 MHz receive, video operated relay/video 1D and 421.25 MHz
transmit. Right side (lop fo bottom): touch-tone controller/relay control box and
1241 MHz transmil. A 50-amp Astron power supply and the Mirage D-100TVNR
100-wall repealer amplifier are shown on the bottom of the rack.

Photo C. Intemal view of the touch-lone controlier and relay box.
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SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. If itis
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
TVsettoch2, 3or4and a 70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, amplifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m-t8am-5:30pmpst.  Visa, MC, COD
P.C. ELECTRONICS Tom (W6ORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WBEYSS)

CA-2x4WX FL-625 FL-b7S
Gain & Wave: Gain & Wave Gain & Wave:
146MHz 6.5d8 146MHz 3.5d8 146MHz 4.5d8
Shawavex2 /2 wave §/a wave
4:-‘5 MHz B.Ilgﬂ 446MHz 6.0dB 446MHz 7.2d8
/8 Wave 1 B/s wave x 2 5/p wave x 3
Eﬁ;i‘iﬁ’:‘x Lmafuih Fmﬁr.'zz.ﬂﬂ walts I'Ll.l'la: Power: 150 watls I'Llna: F;Iwe¢:1‘| 50 watts
: ength: 10° ength: 3' 5" ength: 4° 11"
146MHz 8.5d8 Connector: Connector: Connector:

S/awavexd ; :
445MHz 11.9d8 UHF (S0-239) UHF (PL-259) UHF (PL-259)

Sawavex 8
Max Power: 200 watls
Length: 17" F°
Connector e b
UHF (S0-238) '14) B30-4541

HAMS SHOULD BE SEEN
AS WELL AS HEARD!

A PICTURE IS WORTH 100 WPM/CW!

ANY LICENSE CLASS HAM CAN COMMUNICATE USING LIVETV
ON THE UHF AND UP FREQUENCIES. TRANSMIT ANY VIDEO
SOURCE, COMPUTER,
PACKET, RTTY, VIDEO
TAPE, LIVE CAMERA,
NASA SATELLITE
FEEDS, HAM MEETINGS,
PUBLIC SERVICE ACTIVI-
TIES, WEATHER, ETC.

AMATEUR
TELEVISION
QUARTERLY

READ AND LEARN
ABOUT HAM TV ACTIVI-
TY, PROJECTS, PUBLIC
SERVICE AND VIDEO
COMMUNICATIONS IN
EACH ISSUE OF AMA-
TEUR TELEVISION
QUARTERLY, DEVOTED
ENTIRELY TOHAM TV.

SUBSCRIPTIONS: $18 US, $22 CANADA
$35 ELSEWHERE, SAMPLES $5

ATVQ
AMATEUR TELEVISION QUARTERLY
1545 LEE ST. SUITE 73, DES PLAINES, IL 60018
708-298-2269
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Modern, High-Performance Stations use
Antennas, Duplexers, Triplexers and Accessories!

il
=

—

CX-224 NMO —With NMO Connector
B8-20 NMO — With NMO Connector
B-10 NMO — With NMO Connector

CX-224 CA-2x4MB CA-2x4SR B8-20 B-10
Gain & Wave: Gain & Wave: bain & Wave: Gain & Wave: Gain & Wave
146MHz 2.15dB 146MHz 4.54B 146MHz 3 848 14bMHz 2.15d8 146MHz 0dB
"2 wave T/a waye Iy wave 12 waye a wave
222MHz 3.6dB 446MHz 7.0d8 446MHz 6.2dB 446MHz 5dB 446MHz 2.1548
5/n wave /o wave x 3 “/a wave x 2 5/a wave x 2 /2 wave
446MHz 6.0dB Max Power: Max Power: Max Power: 50 watts ~ Max Power: 50 watts
S/ wave x 2 190 watis FM 150 watts FM Length: 30” Length: 12"
Max Power: 100 watts  Length: 4’ 10" Length: 3’ 4 Conneclor: Conneclor:
Length: 3' Connector: Conneclor: UHF (PL-259), OR UHF {PL-258), OR
Connector: UHF (PL-259) UHF (PL-259) NMO (B-20 NMD) NMO (B-10 NMO)
UHF (PL-259) DR

v e RO {CX-224M000) 2M-70cm DUPLEXERS (CF-416A: All UHF Conns w/Leads
A 9280t Power: 145 ”H+5 W CF-4160X: All UHF E"":. w0 ..E:’.,i
. 44EMHz 500W CF-4160L Ditto, but 440 Input
- N-male Conn. w'o Leads

r,m FOR COMPLETE CATALOG OR NEAREST DEALER CF- mnA LF 4160
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10C-4 KC1 HH/ H M >
—— Repeater L‘l RCVR acva
VSB TVR-4 Controller
Filter ACVR :m: 1 and | CONTROL TOMES
Audio/
Video
Switcher = = 7 Ax

vDG-1 '.'l:uT-D‘E |:lhl.]I — — RCVR

D

ﬂ:G'I ” mEﬂ?nLuz 421 25 OUT
2 AUDIO 1 Sinclair
,‘ SAL-310C-4
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VOR-2 8.5 dB
Swit=h Hm? "H'EE
bl 1" ™1 Aot 124125 OUT
1 Mirage BOY1218
VOR-2 D100TVNR W
Switch ATX-23 VS8 J 1208
! XMTR Filter

DC Control

Figure 1. Block diagram of the KC1RH ATV repeater.

tone command can actually link the audio
from the 2m repeater through 1o the ATV
subcarrier. Usually a call for ATV acti-
vity will net you one of the local ATY oper-
ators.

Some of locally active ATVers are Bill
Boutwell NTEWK and Perry Cole NTEWL
in Greenfield, Massachusetls; Ken Heile
W1GZT in Guilford, Vermaont; and, of
course, Ed Skutnik KC1RH in Sunderiand,
Massachusetts. If you'd like more informa-
tion about the KC1RH repeater or activily
in the area, feel free to contact Ed Skutnik
KC1RH, 58 Reservation Rd., Sunderiand
MA 01375. Piease enclose an SASE for a

reply.

Let's Hear From YOU!

I'd like to hear from some of the ATV
repeater groups out there. Send me some
pholos, a block diagram of your system
and some info about your group's aclivities
and I'll be happy to share this with 73
readers. Lel me know il you've come up
with a circuil or a technigque 1o solve a nag-
ging repeater problem.

If your ATV group is involved in an
evenl, emergency or some unigue activity,
send in a writeup and pholos for possible
use in a future column. Also, feel free lo
share any circuils or antennas you've de-
signed or modified that you leel are pariic-
ularly usetul for ATV.

i - . - - ...

Controller

To Xmtrs

Block of System Controller/Switcher

Control| uHF
TD-2 Tone Dt_ecoder Tones | Revr .
Audio for
Cross ﬂ
Band
1 Link | ink2m
Audio onto
Aural
\ 4 Subcarriers
Chupue_ Choose
Xmtr Audio/Video Audio/Video
On/Off DC AorBto AorBto
On/Off 70cm Xmtr 23cm Xmtr

Figure 2. Detail of the louch-tone decoder/relay swilchbox.
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DEALER DIRECTORY

DELAWARE
New Caslle

Factory authorized dealer! Yaesu, ICOM, Ken-
wood, Ten-Tec, AEA, Kantronics, DRSI Mig.,
Amenilron, Cusheraft, HyGain, Heil Sound, Stan-
dard Amateur Radio, MFJ, Hustler, Diamond,
Bullernut, Asiron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328-T728.

NEW JERSEY
Lodi

North Jersey's newest Two Way Radio and Elec-
tronics Dealer is now open. Sales of Ham, Busi-
ness, Marine and C.B. two way equipment as
well as Scanners, Shortwave, Electronic Kits,
Antennas, Books, Cable Boxes and more.
Friendly service and low prices. Advanced Spe-
cialties, 114 Essex Street, Lodi NJ 07644,
(201) VHF-2067.

Park Ridge

North Jersey's oldest and finest Shoriwave and
Ham Radio Dealer. 1 1/2 miles from Garden
Slate Parkway. Authorized Dealers lor AEA,
Kenwood, Japan Radio Company, ICOM, Yaesu,
elc. Ham Sales, Lee WK2T. GILFER SHORT-
WAVE, 52 Park Ave., Park Ridge NJ 07656.
(201) 391-788T.

NEW YORK
Manhattan
Manhattan's largest and only ham and business
Radio Store. Featuring MOTOROLA, ICOM,
KENWOOD, YAESU, UNIDEN BENDIX-KING,

ASTRON, AEA, SONY, PANASONIC, MFJ,
CCTV CAMERAS AND MONITORS, BIRD
WATTMETERS, OPTOELECTRONICS
FREQUENCY COUNTERS, ACOR SCANNERS,
JAC RECEIVERS, KANTRONICS, LARSEN,
elc. Full stock of radios and accessories. Repair
lab on premises. Open 7 days M-F, 9-6 p.m.,
Sal. & Sun., 10-5 p.m. We ship Worldwide.
For specilic information call or wrile: BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012, (212) 925-7000. FAX (212) 925-
7001.

OHIO
Columbus

Central Ohio's full-line authorized dealer for Ken-
wood, ICOM, Yaesu, Alinco, Japan Radio, Stan-
dard, AEA, Cushcraft, Hustler, Diamond and
MFJ, New and used equipment on display and
operational in our new 10,000 sq. It. facility.
Large SWL Department, too. UNIVERSAL RA-
DIO, 6830 Americana Pkwy., Reynoldsburg
(Columbus) OH 43068. (614) B66-4267.

PENNSYLVANIA

Trevose

Authorized faclory sales and service. KEN-
WOOD, ICOM, YAESU, featuring AMERITRON,
BAW, MFJ. HYGAIN, KLM, CUSHCRAFT, HUS-
TLER, KANTRONICS, AEA, VIBROPLEX, HEIL,
CALLBOOK, ARRL Publications, and much
more. HAMTRONICS, INC., 4033 Brownsville
Road, Trevose PA 19047. (215) 357-1400. FAX
(215) 355-8958. Sales Order 1-800-426-2820.
Circle Reader Service 298 for more information,

DEALERS: Your company name and message can contain up 1o 50 words for as lifle as $420 yearly (prepaid), or $210 lor six
monihs (prepaid). No mention of mail-order business please. Directory text and payment must reach us 60 days in advance ol pub-
lication. For example, advertising for the April 82 issue must be in our hands by February 1st. Mail 1o 73 Amateur Radio Today, 70

Rie. 202 N, Paterborough, NH 03458,
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* DUAL RECEIVERS *

DUAL BAND RX TRANSCEIVER
RX 420-450 Mhz TV Ch 4 Output

RX on 1.2 Ghz when TX on 450 Mhz

TX 420450 Mhz 10 W. 4 Channel
Video Monitor output on TX

SINGLE BAND RX TRANSCEIVER

—OR—
RX on 12 Ghz TV Ch 7/8 Output
—BOTH -
TX 420-450 Mhz 10 W. 4 Channel
Video Monitor output on TX

$489.95

Cabinet Dimensions 6 x 8 x 15
LED's on RX Power & Transmit
Drive Amps to Full Output
Individual RX TV Outputs

— $399.95

Simple Front Panel Layout
Connectors on Rear Panel

May Upgrade to Dual RX
Red or Gray Cabinet Finish

Spare Set A/V Jacks on Rear
Made in USA by Hams |

L
Ll
. F il

| Lis- ¢ S

2

.

BOARD LEVEL PRODUCTS

TX & Channmel 10 Watt __ S189.95
12 Ghz - OR — 420 Mhz RX 38995

A7T13 W. CHARLESTON AVE

M or AM Videa/Andio [F ____ 99995

Semi Kit Single Hand ___ 535955
Semi-Kil Dual Bamd —iaa
Semi-Kit Boards Aambld & Tealed

TECHNICAL LINE
(602) 9785-4348

ORDER LINE
(B00) 4-A-HAM-TV
(800) 424-2688

GLENDALE, ARIZONA B5308
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anty:ta{_a

your reliable source for

a world of cqrsfal clear
communication

* Commercial Two-Way
¢ MicroProcessors

o Amateur/Experimental

e Scanners/Monitors/Pagers
o Satellite-lelemetry

* Plus custom applications |

EXPEDITED ORDER SERVICE!

FOR FREE CATALOG,
CALL OR WRITE:

=== JANCRYSTALS

PO. Box 06017
Ft. Myers, FL 33906

'@ (813) 936-2397

TOLL FREE 1-800-526-9825
FAX ORDERS: 1-813-936-3750
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Introducing the

Backpacker 1l
CW Transceiver Kit

Tejas RF Technology's Backpacker II
has the many great features of the Backpacker |
...Plus! We incorporated the Mini-Circuit Lab's
TUF-1 miniature doubly balanced diode ring mixer,
and we have newly redesigned the plifier, AF
low pass filter, dual section CW filter, and audio
ampiifier sections.

All this means the Backpacker II
receiver section has improved gain and gain
distribution throughout.

Audio? WOWI Designed for 8 to 32 £2 phones,
it has speaker power...s0 hook up your own 8 £2
speaker and impress the crowd!

The Backpacker Il is available for 80,

40, 30, 20, or 17 mefters.

The Backpacker II Is priced at
$159.95 + shipping & handling

More new kits avallable:

SWR Power Meter, 1-30 MHz, Model 8401
Tunable bandpass audio CW fiter, Modal 52150
Notch Fiter (audio), Model 92160

Gel cell battery charger, Model 8101-12V

Other kits also available
Write or fax for more information.

Tejas RF Technology
17 South Briar Hollow, Suite 101

Houston, Texas 77027
713-840-8600
713-840-8608
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Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW™ Model 83000A, designed

to measure both FWD/RFL power in CW

and FM systems simply and quickly.

Then with a "FLIP" of a switch,

measure "PEAK POWER" in most

AM, SSB or pulse systems. Our

Model 8B3000A features a complete se-

lection of plug-in-elements plusa 2

year warranty. This makes the

Model 83000A an investment worth

looking at. So go ahead, take a

“PEAK", you'll like “WATT" you see!
Contact us for your nearest autho-

rized Coaxial Dynamics representa-

tive or distributor in our world-wide

sales network.

COAXIAL
DYNAMICS,
INC.

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

Fax: 216-267-3142
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JOIN AMSAT

Support the Amateur Space Program

AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!

From operating any of 12 Amateur satellites circling the globe today 1o
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSAT
member. Our volunteers design, build and launch state-of-the-art satelites for use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefits including:

* Operating aides such as discounted tracking software and land line BBS.
* An extensive network of volunteers to provide you local technical assistance.
* The AMSAT Journal, your bi-monthly periodical devoled to the

Amateur Space program.

It’s Fun! It’s Easy! It’s Exciting!

JOIN TODAY. For more information, call or write for your [free
information packet. Or send your dues now, check or charge: $30 U.S,,
$36 Canada /Mexico, $45 all else. ($15 towards the AMSAT journal.)

AMSAT, P. O. Box 27, Washington, D.C. 20044

(301) 589-6062; Fax: (301) 608-3410
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tke many amateurs, | use a 12-voll
deep-discharge lead-acid storage bat-
tery lo power my base station radio equip-
ment. This method has the advantage of
providing emergency operation in case of a
power failure without having to connecl
and start a generator immediately, and
without having to reset computer-based
equipment. It also partially isolates the bat-
lery-powered equipment from the power
ime. reducing the chances of damage dur-
ing thunderstorms or from other line tran-
sients. Battery operation allows the use of
a comparatively low-amperage 12-volt
power supply or battery charger. High cur-
rent demands during transmit can be sup-
plied by the battery, which is then gradual-
ly recharged during receiving periods. The
ballery can be constantly recharged using a
floating-type power supply. or a higher-
current charger can be manually or auto-
matically switched in and out. (An auto-
matic charzing controller was described in
73 Amareur Radio Today, May 1992, by
WBOTCZ.)
It 1s desirable to constantly monitor the
condition of a storage battery. i.e. its termi-

nal voltage, when it is used this way. 1o Pl

make sure that the battery i1s not over-
charged or too deeply discharged. It is dif-
ficult to use a standard voltmeter with a
moving pointer for this task be-

b33

- A -~ s o T e N

oto A. Front view of a completed expanded-scale
voltmeter. mounted in a metal case. The original 0-5
volt DC meter was modified by inking a “1" before
each digit.

=
™
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Number 17 on your Feedback card

An Expanded-Scale Voltmeter

For accurate battery monitoring.
William Call KJ4W

b |

the scale easily medified by placing a “I
before each digit of the 0-10-5 scale, thus
relabeling the scale 10 to 135 volts, with no
other meter maodifications needed.

Though apparently easy to accomplish,
this method is disappointingly maccurate.
The weak point 1s the drop across the zen-
er: it won't be a constant 10 volts, or prob-
ably 10 volis at any time. Since most voll-
meters are high-resistance by design. the
zener current will be much lower than its
“test current,” which is the point where its
voltage drop should be equal 10 10. In this
example, for the 1k ohm/V meter used, the
meter's internal resistance will be its full-
scale rating of 5V times 1k ohm per voll,
or 5k ohm; or, | mA full-scale current.
The maximum zener current will be this |
mA, far below the IN5240B’s test current
of 20 mA, and of course the current varies
by a large factor over the meler’s range.
Therefore, the zener voltage will probably
be below 10, and will vary some. In addi-
tion to these problems, the zener has a tol-
erance, or stated initial accuracy: The

#9 INS5240B is rated as 5%, or plus or minus

0.5V, from 10V. Most other 10V zener part
numbers have even worse accuracy, per-
haps 10 or 20 percent.

Testing
To determine how well, or how

cause the uselul voltage range be-
comes compressed into a small
portion of the meter’s scale., mak-
ing reading the meter difficult. For
example, if a 0- 10 15-volt meter is

+ O

e

poorly, the simple expanded-scale
meter worked, | selected three new
IN5240B zeners at random and
breadboarded the circuit and
checked the zener drop and meter

used, the useful portion is from 10V + readings with a good-quality digital

about 10 or 11 10 15 volts; the boi- | Approx. 10-15 V Zener 0-5 VDC Meter| multimeter (the 5-volt meter was

lom two-thirds of the meter’s | Bauery Voltage (1N52408B) v Calibrated As | first checked and found to be quite
: : onitored 10-15 VDC <

range 1s not used (1t would damage accurate). Over the meter’s range,

a lcad-acid battery to discharge it
below 10 volts, besides the lact
that little useful power would be

-O

the actual zener voltages vaned on-
ly by 10 mV on the best zener, by
40 mV on another, but by 120 mV

left), Trying to distinguish precise
values in that useful upper third of
the scale 1s difticult. One solution
to this situation is to use a digital voltmeter. but
even though these are dropping in price they
are still fairly expensive, particularly il there is
a mostly-junk-box solution available. Indeed
there 1s—a standard analog voltmeter can be
converted to an “expanded-scale™ meter using
the methods outlined in this anticle.

Converting a Standard Analog Meter

An established way of making an expanded-
scale voltmeter is to place a zener diode in se-
rics with a voltmeter of smaller range. For ex-
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Figure 1. A simple expanded-scale voltmeter.

ample, see Figure 1: A 1N5240B 10-volt zen-
er is placed in series with a 5-volt full-scale
voltmeter. The meter will not respond at all
until the input voltage reaches at least 10 volis
and the zener starts conducting, so the lefi-
hand end of the meter’s scale represents 10
volts or below. Any input voltage above 10
produces a proportional increase in meter
reading; full scale deflection occurs with 15
volts input, which produces 5 volts across the
voltmeter. This is a particularly easy conver-
sion to make: The meter can be opened up and

on the worst. However, all zener
drops were well below 10 volts,
with an average of 9.46 volts at
mid-scale. This would produce an average er-
ror of over half a volt. The worst zener’s drop
was 9.34 volts, for a mid-scale error of .66
volts. There’s no easy way Lo reduce the error
because a zener isn’t adjustable. The scale
could be painstakingly recalibrated using the
DMM, but that’s no fun, nor would it be at-
tractive.

To improve accuracy and provide for easy,
precise adjustment, I developed the circuit
shown in Figure 2. Two inexpensive three-ler-
minal 1C voltage regulators are used, provid-



2 Meter Performance!

The ] Antenna!

REAL GAIN! 2.9 dBd
Low SWR! Less than 1.5:1
Weatherproof Aluminum and

I " REMEMBER... A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN '

Stainless construction. NEW MODELS NOW AVAILABLE _
Comes fully assembled ICOM YAESU ST
and tuned for fast and BP-83S 7.2V 750mah FNB-2 10.8V 500mah KENWOOD
easy installation. $43.50 $22.50 PB-13S 7.2V 1200mah
Made in USA! BP-84 7.2V 1000mah FNB-12 12V 500mah $49.75
Also available $57.00 $45.95 PB-14S 12V 400mah
Doppler RDF units $450 BF‘—84S$?G%VUB#DDmah FNB-1 4S$§§E;g400mah $60.UD ma
Add $450 for shupping BP-85S 12V 800mah  ENB-26 7.2V 1000mah

and handling,
COD orders welcome. $76.00 $60.00 ASK FOR OUR
BP-114S 12V 800mah FNB-27S 12V 800mah CATALOG

$79.00 $65.00

Manufactured in the U.S5.A. with matched cells, these Super 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.

Add $4 00 Shippin hH— ----_]1-_-.' first r:-u":-..'.
51 lEl I~'.-3-’ ry - U.S. onh

.___Lh i

—
***iP@RlPI-IG/ Inc.

115-1B Hurley Road, Oxford. CT 06478

800-634-8132

Connecticut 203-264-3985 — FAX 203-262-6943 ]

BATTERIES

‘You’ve bought our replacement batterles befole. /-
NOW YOU CAN BUY DIRECT FROM US, THE MANUFAGT ; _“ ER!

G a3 e~

S. Douglas RF Devices
P.O. Box 246925
Sacramento, CA 95824

olo (916) 688-5647

Only $27.50
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CALL FOR OUR

SPECIAL OFFEERS

i
'I.

]urrl

CUSTOM MADE BATTERY
PACKS & INSERTS

ICOM Sk

CM2, BP2 7.2v @ 500 MAH Had?“t'?:::é;peca;na:mns
CM5,BP5 10.8v @ 500 MAH ry Offer!
KENWOOD INSERTS
SUPER PB-25 PB-21
PB-26 PB-24

7S 13.2v @ 1200 MAH
8S 9.6v @ 1200 MAH © m& ICOM INSERTS
(base charge only—1" longer) Sr’d"wg_, mw:\ BP-3 BP-7

ICOM CHARGERS AVAILABLE BP-5 BP-8

Prices and specifications subject lnmnnnwﬂhmﬂmﬁ-a

- = D = D { 7 SOURCEFORALL YOUR COMMUNICATION ok
(P coaiuil i EA'I'TERY REPLACEMENT NEEDS. ;’Eﬁgﬁ'ﬁ:
S edors o - W & W ASSOCIATES Free cATALOG
Add $3 -74;-*_ for postage 29-11 Parsons Boulevard, Flushing, N.Y. 11354
RO IO WORLD WIDE DISTRIBUTORSHIPS AVAILABLE. PLEASE INQUIRE.

InU.S. & Canada Call Toll Free (800) 221-0732 « IN NYS (718) 961-2103 » FAX: (718) 461-1978
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N

240
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470
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500 Ohm
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Adjust

-
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Figure 2. A more accurate expanded-scale voltmeter using voltage regulator ICs.

ing accurate scale expansion and a trimpot for
calibration. The “trick™ in this circuit is the un-
usual way IC1 is used: This is a negative-sup-
ply regulator, used in an inverted fashion. Its
output voltage is negative 5 volts with respect
to 1ts common reference, which is connected

to the positive input voltage, while its negative
input is connected to the negative side of the
mput voltage. The upshot of this is that IC1’s
output with respect to circuit common (the
negative input voltage) is always 5 volts be-
low the positive mnput. In other words, as the

input varies from +10 to +15VDC, IC1’s out-
put varies from +5 to +10 VDC with respect
to circuit common. IC2 provides a constant +3
VDC with respect to circuit common; the volt-
meter 15 connected between the regulator out-
puts, so it “sees” 0 to 5 volts as the input
varies from 10 to 15 volts. Therefore, the ex-
panded-scale meter results.

It is tempting to consider eliminating 1C2
and changing IC1 to a 7910, producing a 10-
volt drop directly. The problem 1s that ICI,
like many regulators, requires a minimum of
1.7V more input than output, so then the meter
wouldn’t be accurate below 11.7 volts input.
IC2 provides an inexpensive reference at +5V
to solve the problem, with the additional 5-
volt offset of IC1 adding up to the 10V drop
needed. Since both ICs are operating as 5-volt
regulators, the accuracy is fine to well below
10 volts input.

IC2 is shown as an adjustable regulator.,
rather than fixed, to allow precise trimming at
the zero, or 10-volt, end of the meter scale.
The data book says that a minimum load cur-
rent for a LM317 of 3.5 mA typically is re-
quired to maintain accuracy; the meter will
usually draw less than this. However, | experi-
enced no problems. A load resistor could be
added 1f needed.

IC1 could be changed to an LM337 nega-
tive-voltage vanable regulator, if desired, to
provide a full-scale trim as well; or the me-
ter s dropping resistance could be varied to ac-
complish calibration at full-scale. Using a

[

‘ *Custom Graphlcs WIth your Call Sign

' +4 Screens (2 Hi-res/2 color bar) |
12 VDC Operation |
‘Instant Video ID

‘Video Relay for switching in Live
. Camera Video

‘ *Built-in Automatic Sequencer-Timer

(steps through all four screens)

VDG-1 with pre-programmed calls:

$99

Call or write for catalog of available graphics
ELKTRONICS
12536 T.R. 77 * Findlay, OH 45840 ‘
(419)422-8206 i i 0|
(418) 42208206
)

12556 T.H. 77
Findlay, OH 45840
KABLWR- WBBELK
"'ﬂ"_"&.

=t HABWLY
ke Y Wil P AT e
basn guen o frss
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Used Commercial Gear

45 Watt GE Mastr Il UHF $149
30 Watt GE Century Il VHF $99
40 Watt GE Duplex Exec Il UHF $225
40 Watt Exec Il UHF $185
30 Watt EF Johnson VHF $49
45 Watt Exec Il VHF 589
UHF 5 db gain mobile antenna - new $15

Versatel Communications
Orders 1-800-456-5548 For info. 307-266-1700

P.O. Box 4012 = Casper, Wyoming 82604
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SUPER QRP TRANSMITTER!

It's so easy — It's ready to go!

CRYSTAL
OPTIONAL

ﬂnmpm!e.ly .hum ﬂm:i' tested, axtrumefy high quamy
Complete low power CW transmitter

Up to 2-2'¢ watts RF output

Excellent keying characteristics

10-16 VDC operation

Compact, rugged and easy (o operale.

» Not a poorly designed, low guality kit

Just connect a battery, antenna, key and plug In
your favorite crystal—That's it!

Huge Savings During The Entire Month

SW1-20M $14.95 SWI-B0/75M $21.95
SW1-30M 514.95 =sWi-1680M $27.95
SW1-40M $15.95 Metal Case $6.95

Atals: 14060, 10106, 7125, 7040, 3700, 3535 $5.95 each

To order: Specify meter band desired and include check or
maney order for correct amount. Also include $2.50 { Foraign
arders add 20%) for shipping and handlinng, PA residenls
add b% sales tax 1o price of unilis). Foreign orders musi
send money order drawn on U.S. correspondent bank anly

RYAN COMMUNICATIONS

Box 111E Camelot Rd., Portersville, PA 16051, LISA
(412) 368-3858

WaRrsx ELKTRONICS
s
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O
ICOM YAESU

ALINCO

SPECIAL SPECIAL
CALL

For This Month's Special-Buy
Some Quantities Are Limited

FREE SHIPPING UPS SURFACE
{on purchases of $50.00 or more except antennas)
Edmond, Oklahoma 73013

Local & Info (405) 359-9554

c.0.D. Fax (405) 359-9556

CALL TOLL FREE
1-800-70K-HAMS il
1-800-765-4267 showroom closed Mondays

3900 S. Broadway, Suite 6

Hours of Operation




partly-vaniable meter dropping resistance to
provide full-scale trim is discussed in the sec-
lion on selecting meters. In the example pic-
tured, the 5-volt meter’s accuracy was so good
that full-scale trimming was unnecessary.
Measured error was less than one minor divi-
sion (0.1V) anywhere in the meter’s range.

Since the meter current is low, the regulator
ICs can be either the low-current types or the
more common TO-220 package types; no heat
sinks are needed. Since any of several regula-
tor packages might be chosen, a pictorial
wiring diagram has not been shown. Point-to-
pomnt wiring on a perf-board is very practical;
Just make sure you have the proper pin config-
uration for your regulator packages, and fol-
low the wiring shown in Figure 2. Photo B
shows a completed meter, mounted in a cabi-
net, with the circuit of Figure 2 mounted on a
perf-board attached to the meter terminals.
This unit was built using one low-power (TO-
92) package and one TO-220 package (what |
had in the parts drawer). The zero-adjust pot is
visible on the lower left.

The front view, Photo A, shows the slightly
modified scale 1o the orniginal 5-volt meter (the
hand-inked “1’s™ were added before the origi-
nal numbers), as discussed earlier. Though not
shown in the picture, an inline fuse (1/2 amp
was used) 1s in the circuil wiring between the
battery and the meter. Always provide a fuse
in any circuit attached to a storage battery; if
anything shorts and you don’t have one, that
battery’s high current capability will get you

Connect To
Output Of
Figure 2

I

<

18 K

5 K Trimpot
Full-Scale Calibrate

0-200 A Meter Movement
Calibrated As 10-14 VDC

Figure 3, Using a basic 200 microamp meter movement as a 4-volt voltmerer.

in serious trouble very quickly! The meter can
be left on continuously; its current consump-
tion 1s about 7 mA using a | mA meter move-
ment.

Photo C shows another unit that was built
with an ammeter included for monitoring ei-
ther charging current or load current, as de-
sired. Again, note that a fuse is installed.

Finding and Choosing a Meter

Finding a suitable meter shouldn’t be hard
or expensive. If the junk box doesn’t yield a

good candidate, a hamfest flea market surely
will. Again, the easiest approach is to use a 0-
to 5-volt DC voltmeter, as has been discussed.
If you can’t find one one of those, often you
can modify another meter. For example, what
if you have a 0-150 VDC meter (see Photo D).
Useless, right? Nope; carefully take it apart
and look for the series dropping resistor. Short
it out and it is back to the basic milliamp or
microamp meter movement. Then replace it
with a new dropping resistor of proper size for
5-volt sensitivity (outside the meler, probably,

s

received audio. The unit also
filter to remove multiple
moveable bandpass filter
250Hz, 600Hz, or 1800Hz
Performance with Digital
40MHz.

DSP. NOIS
NEW LOWER PRICE !

The NIR-10 provides reduction of white/pink noise, powerline noise, ignition noise, etc. from

JPS Communications, Inc.

at a

NIR-10

NIR-10: Was $ 00 Now $349.95

If you only need to remove multiple heterodynes, use our NF-60 DSP Notch Filter, still only $149.95.
For 115VAC to 12VDC Adapter add $12. Charge to MC or Visa. Allow | week for personal checks. COD extra.
We pay surface shipping in the Continental United States. NC residents add 6% sales tax.

TOLL FREE ORDER LINE 1-800-533-3819

E REDUCTION |

provides a spectral notch
heterodynes, and a

mode, with selectable
SHARP filters. Premium
Signal Processing (DSP) at

e
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m P.O.Bx 97757 Raleigh, NC 27624 Technical Info 1-919-790-1048 FAX 1-919-790-1456 )
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Simply connect one of our fully automatic phone patches to

your base station radio. Suddenly your mobile and HT radios

can initiate and receive telephone calls without any assistance.

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

PRIVATE PATCH V: Offers four user selectable operating modes:

1. Simplex VOX Enhanced Sampling 2. Simplex VOX

3. Semi-Duplex 4. Repeater Maker.

In the Simplex VOX mode, Private Patch V can be used straight simplex or
through remotely located repeaters and only requires Mic jack and ext.
speaker jack connections to the base radio. Features include a S0 Phone
Number Speed-Dialer, Remote Base operation and more. Thousands are in
use worldwide.

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

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

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

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

Call or write for brochures and dealer information.

Emw Bogrutem
- I.llﬂl- ]
- T mgr

CONNECT SYSTEMS INC.
2064 Eastman Avenue #113

Phone (805) 642-7184 + FAX (805) 642-727 1 ( 800 ) 945-1349
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Photo B, Rear view of a completed expanded-scale voltmeter. The cir-
cuit of Figure 2 is mounted on a perf-board which is attached to the

meter terminals.

where il can be conveniently mounted on the
perf-board). Often, either the meter’s current
sensilivity or its ohms-per-volt rating is stated
in a lower comer of the meter scale; if not,
calculate meter full-scale current sensitivity
from full-scale voltage rating divided by senes
resistance. In a few cases the original resistor
may be mounted outside the meter, on a board
on its terminals; in some cases the resistor

might be inside the meter but made harder to
identify and access.

Keep in mind that the meter’s scale will
have to be renumbered; ideally, look for a me-
ter with five major scale segments so that the
1-volt divisions will fall in place. Watch out
for sealed meters that can’t be opened, for
non-linear-scale meters, or for AC meters.
These are much harder, if not impossible, to

Photo C. Another example of an expanded-scale voltmeter. This unit
includes a series ammeter to monitor charging current.

modify. Look for meters that have scale divi-
sions that would ideally divide each volt-
spread into tenths.

A basic milliamp or microamp meler move-
ment can also be used; a series resistor doesn '
have to be removed in this case. Use a move-
ment of not more than a few milliamps,
though, or it will be a power-waster, and the
dropping resistor may have to be high-power,

The $349,00 Bullei-Tested QRYV Solar Power Supply keeps your
repeater on the alr “round the clock or powers your 100w HF station 4
&0 hrs o month Control circuil speeds charge, protects gel cells &
sealed batieries. Fully assembled, QRY, portsble. Easily expunded. |

Add S105&H  lats 81 dntennﬂswf:{st
(801)373-8425 x S0062 Provo UT A4608
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Natural Voice Playback Board

Repeater ldentiliers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Multiple Languages

Emergency
Announcements

DataVoice - DV-64
Add a Reconded Natural Voice to your system or eguipment.

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

Parallel Input Word Select
500 ma Keyline Output

32 Kb sampling rate
Multiple Modes

30 sec - 30 minute Time 5

Price $ 169.00 Single Qty (programmed)

Palomar Telecom, Inc.
300 Enterprise St. Suite E

(619) 746-7998
CIRCLE 139 ON READER SERVICE CARD

8 ohm Audio output
600 ohm Audio ouipui
+ 9y 1o + l4dv Supply
Size: 400" x 425"
Connectors Included

World of Ham Radio  ferry Ghristmas )
Shareware CD ROM Sale

Amsolt, Post Office Box 666
New Cumberland, PA 17070

x'ﬁm UE

Shipping: §5 USA, 5'.'-‘ Foreign

(717) 938-8249
FAX 717-938-6767

Rugged military version of HEWLETT-PACKARD
86408; covers 500 KHz - 512 MHz AM/FM/Puise
in 10 ranges. Output:0.013uvto2V(-144t0 +19
DBM). Modulation 400, 1K and 5K Hz. Has 6-
digit LED readout and phase-lock circuitry. Does
not have X100 resolution expand or external
input. Mounted in transit case; w/manual copy.
Requires 103-127/207-242 VAC 48-440 Hz
7.8x19.5x22 .4, 70 Ibs sh.
USED-REPARABLEw/output

CHECKED .......oiioiiiniiain

Prices F.0.B. Lima, 0. VISA, MASTERCARD Accepted.
Allow for Shipping = Write tor latest Catalog
Address Depl. 73 = Phone 419/227-6573 = Fax 419/227-1313

FAIR RADIO SALES
1016 E. EUREKA = Box 1105 = LIMA, OHIO = 45802
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Extender for
2 meter Handhelds
* Boosts Signal from Flex
& 1:4 wave Artennas
* Lowers Radiation Angle
Enlll'r *:unmiﬁ:l * Improves both Receive
ael + Snapa on Handheld and Transmit
i * Weighs only 1.3 o * Ralses Low Power
« Adds Bulk or Helght $P-urfnrmnm;
Antennas west B S SR 08

Grﬂur Hotlin
Box 8500828 Prova UT sssos 4§ ;

| 7. See and Hear the Difference
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QRP CW TRANSCEIVERKIT

* Available on 20M or 40M band

» All Coils are Pre-wound
* VFO tuning with vernier dial
* RIT wicenter detent control
» Very effective AGC
» Selectable audio filter
» Sidetone oscillator
» 2-3 waits of RF output
¢ Semi break-in
» 12VDC operation
* Custom pre-painted, punched & silkscreened cabinet
« 100% complete kit with instructions
* Measures (HWD): 2% " X 6% " X 6"
* Weight: 24 oz.
* $149.95 + $4.50 shipping & handling. Michigan residents
add 4% sales tax.

At your favorite dealer, if not order direct.
For free catalog call or write

OAK HILLS RESEARCH
QRP HEADQUARTERS
20879 MADISON STREET
BIG RAPIDS, MI 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633
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too, For example, suppose you
have a 200-microamp meter with
only four scale segments. It
could be modified to a 4-volt
full-scale voltmeter with a series
resistance of 20k ohm (series re-
sistance is approximately the
full-scale meter voltage desired
divided by full-scale current sen-
sitivity). Using the circuit shown
in Figure 2, an expanded-scale
display of 10 to 14 volts would
result. If an 11- to 15-volt range
i1s preferred, ICIl could be
changed to a 7906, or IC2 read-
justed for a 6-volt drop. The
original scale divisions would be
fine for the 4-volt range, and the
original numbers and microamp
label could be covered with white paint or
gummed labels and the meter face then rela-
beled. Full-scale trim can be provided by
making about 10 to 20 percent of the total
dropping resistance variable with a trimpot;
Figure 3 shows a possible meter circuit, If a
high-voltage voltmeter is being modilied to 4
or 5 volts full-scale, these same considera-
tions apply. once the basic full-scale current
sensitivity is found.

The Voltmeter in Use

Once the expanded-scale voltmeter is built,
what should be observed? For manual

Photo D, Left: This high-voltage DC voltmeter can be modified for
low-voltage expanded-scale use. Right: Internal view of the high-volt-
age meter. The dropping resistor is the large cvlinder located in the
middle of the horsehoe magnet. This resistor can be replaced with the
proper value for low voltage use (see text).

recharging when the battery 1s low, the ex-
panded-scale voltmeter shows precisely when
to begin recharging. With either an automatic
charging system like WBOTCZ's, or with a
float-charger, the expanded-scale voltmeter
allows constant monitoring to assure that all
is well, The terminal voltage of a fully-
charged lead-acid storage battery in a constant
state, being float-charged with a recharge cur-
rent barely more than load current to allow for
slight trickle charge, should be in the range of
13 to 13.8 volts, depending on temperature,
battery design, age, etc. A battery hydrometer
can be used to determine full charge, then the

voltage checked and the float-
charger set; my unit worked out
at 13.3V. Under high-current
recharge from a partly dis-
charged state, terminal voltage
can safely be higher, perhaps 14
to 14.4 volts or so for a few
minutes to a few hours. Duning
a deep discharge, the battery
terminal voltage quickly drops
to about 12.6 and then gradually
decreases from there: recharg-
ing should begin, or operation
ceased, if the termnal voltage
drops below 10.5 to 11 volts.
Readings outside these ranges
indicate a problem that must be
investigated.

When using a storage-battery
setup, remember to take sensible precautions
for ventilation and protection against acid
spills, and use fuses and other precautions
against short circuits. The water level should
be periodically checked and adjusted as need-
ed; float-charging causes a gradual loss of wa-
ter, and if the lead plates become exposed to
air the battery’s lifetime will be shortened.
The deep-discharge marine-type batteries are
far more suitable for this service than are au-
tomobile batteries, and are worth the higher
cost. Use of the expanded-scale meter, as dis-
cussed n this article, will help to maximize
the lifetime of this expensive investment.

CONTROLLER

MULTIPLE REPEATER - LINK - REMOTE BASE

Finally a controlier that has solved control and audio interconnect problems between
multiple radios. Your radio system can grow to multiple sites and stretch for hundreds
of miles - and yet any radio can be fully controlied from any designated input.

NOW YOU CAN |
AFFORD THE BEST!

suzs | Engineered for the Ham, the finest in Crank-Up
T ‘ Free-Standing or Guyed Towers is from Tri-Ex. 'Fnr
e nvnr 30 yanrsAthn INDUSTRY standard-backed with
fense and Aerospace technology.
MW SERIES LM SERIES
Partl  Port2  Pori3  Portd  PertS  Poris  Port? Self-su ing when "W" brace motorized
Repeater | | Duples | | Duplex | | Duplex || Remote \ Remote || Remote a at first section - tower. Holds Iar%del
Link 1 :|| Umk3 || Baset || Basel || Mased will hold normal Tr-Band antenna loads s at
1 ] I T1 1 1 I beam; 25', 33', 50, and 37", 54', and 70’ heights.
+12s RBC-700 Repeater Controller 65 heights.
tand [MSaded T3] sl TM SERIES
: : — — W SERIES Tubular construction for
Ry Vaice Tetemetry | [ ASCil Tetertoce | [ Fromt Pane Aerodynamic rper antenna loads at
S e Tl DTMF Pad tower ﬂhﬂﬂnﬂd_ 70, 90" and 100’ I'I!lg
to hold 9 sq. ft. in Free standing, with
The RBC-700 Repeater Controller is designed to suppont Repeater systems that require a 50 MPH wind at 36' and motonzed ﬂfﬂmﬁ'ﬂn.
multiple radios connected together at a site. The RBC-7T00 utilizes a true 7 x 7 audio matrix 51’
switch which allows several conversations between ports at the same time. In the illustration Pﬂﬂightﬁ. ET tower rated
above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3 r . M,
Remaote Bases, Using simple commands, a user could :iz the Repeater and a Remote Base to TO ORDER CALL
one Link, while the other Links are communicating through your site, holding separate 800-328-2393
conversations. Or, connect all ol the ports together - like a big party line !
Several models are available and are software configurable to support up to 3 Repeaters, § Tm‘:f?ﬁg i
Duplexed Links, and 4 Remote Bases, A groupor club canstart with the basics and expand their
controller anytime by simply adding boards and software. Free software upgrades for one year
afver dehivery. Finally, a rgal controller for the Linked system operator ! FAX - 209-651-5157

Multiple Independent Repeater control

Easy servicing

Lp to 5 Duplexed Links Intergrated Autopatch
LUp to 4 different Remotes Expand st any time
Recorded Natural Speech Telemetry Programmabile Scheduler

Programmabie Macros
Connect / Disconnect muitiple Ports
Internal Receiver Squelch processing

+ 10v to +14v Supply
Standard 525 Rack Mouni
Card-Cage design

Palomar Telecom, Inc.
3 Enterprise St Suite E o Escondido, Ca. 92025 & (619) 746-7998 » Fax (619) T46-1610
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TOWER CORPORATION

Quality Structures since 1954
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1182 Rasmussen Ave.
Vealia, CA 93291




AMATEUR TELEVISION

GET THE ATV BUG G2

New 10 Watt
Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV.. WeORG

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
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!

TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
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 Callbock or send copy of new license.

eoo&f

on one disk.

AIR-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

SWL

AIR-ROM: Cartridge version
of AIRDISK for C64/128 only

MORSE
COACH

Amateur Software
and Hardware for

the Commodore User

ART-1

ART-1: A complete interface system far 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
A\ " 4
T

SWL: A receive only cartridge for CW, RTTY
{Baudol & ASCI) for use with Commodore 64/
128 Operaling program in ROM

$69.95

AIRDISK

MORSE COACH: A complete teaching
and lesting program for learning the Morse
code in a cartndge

For CB4.0rC128 $49.95
VEC SPECIAL $39.95

$99.95

AIRDISK: An AIR-1 type op-
erating program for use with
your interface hardware, Both
VIC-20 and C64/128 programs

$39.95

$59.95

Call or write now for our complete ATV catalog
including downconvenrters, transmitters, linearamps,
and antennas for the 400, 900 & 1200 MHz bands.

G anD G ELECTRONICS

OF NMARYLAND

(818) 447-4565 m-f 8Bam-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Tom (WEORG)
2522 Paxson Lane Arcadia CA 91007  Maryann (WBGYSS) E

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

s |

(301) 258-7373
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NTERPRISE )
L - " [
PPLICATIONS Britain's Most Popular Self Contained
Decoder Is Now Available Here
INC In The USA!
|
S@ Price
\*“ %ﬁk + $5.00 s/h
: . : o _
The ERA Microreader is a compact, self contained de- |[ = No computer or other equipment needed.
coder that works without computers, programs or any || « Easy to use;works even with simple rigs.
special interfaces. Simply patch into the speaker line and || « Decodes hand or machine CW 5-60 wpm.
('turn on. There's no computer hash to hide the weaker signals, and what's more, the || « RTTY 45/50/75/100 Auto Baud 170/425/
Micreoreader works even with simple homebrew equipment and in the smallest of shacks. 850 shifts
The Microreader's performance stems from careful filter design and a fast processor that || « Amtor, FEC (Sitor B) Navtex.
performs digital noise blanking, synchronous sampling, error correction, auto Baud trate || » Code tutor for both send and receive.
etc. For CW there's even a real time text editor to correct mistakes made by the sender. (| « RS232 serial communications port.
The Microreader has its own sixteen character scrolling display, bargraph tuning and shift TO ORDER CALL TOLL FREE
indicators. decoded messages can be transferred to your computer or serial printer via the
built-in RS232 port. 1-3!:.]0-925-4735
The code tutor facility in the Microreader is renowned as one of the best and allows both || FOr Information call 704-543-4766
send and receive practice. Full control of speed, spacing and text type is provided, and an || Enterprise Radio Applications Inc
auto repeat allows you to check the results. or, just plug in your key and see what your || PO Box 3144
\ sending is really like! J\Charlotte NC 28210 A
2
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NEw ProDUCTS

Number 18 on your Feedback card

| C ENGINEERING

No more guessing about antenna
performance comparisons! The new
“DIGI-FIELD" from | C Engineering has
an extraordinary frequency response.
DIGI-FIELD can be used as a sniffer for
60-cycle noise sources, as well as an in-
tensity detector of microwave oven leak-
age. It has a 3-1/2-digit LCD display with
a low baltery indicator and uses a stan-
dard 9V battery (future modeils will have
a backlighted display). lis clear visual
reading lets you make your own calibra-
tion for radiation gain or loss, antenna
patterns, polarization, etc. It is designed
to be used with its own telescopic anten-
na or an external antenna with a PL-
259 connector.

DIGI-FIELD is $79.95. For more in-
formation, contact | C Engineering,
16350 Venlura Bivd,, Suite 125, Encino
CA 91436, (818) 345-1692, (800) 343-
5358, Fax: (818) 805-3374. Or circle
Reader Service No. 203.

’_

Compiled by Hope Currier

ATV WORLD

WO, ATV BTH
'i FYILIENLE ANIEERA
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ATV WORLD

ATV World has announced a new
line of amateur television equipment. The
flagship of their new offering is a unique
dual-receiver ATV lransceiver. This unit
transmits in the 420 to 450 MHz band,
and receives in the 1.2 GHz and 420
MHz bands. It includes four-channel
transmit, video monitor of the detected
RF, built-in transmit/receive change over
relay, a dual-gate GaAsFET front end
in the 420 to 450 MHz downconvenrter,
4.5 MHz audio subcarrier on trans-
mil, power and TX indicators, and dual
camera inputs. A spare sel of audio/
video RCA-type jacks are provided on
the rear panel. The cabinet is manufac-

tured of 0.60" heavy-gauge aluminum,
silk-screened with a black matte-finish
cover. Another unique feature is a
choice of red or gray front and rear panel
color.

The single-band transceiver can be
ordered with the 450 MHz downconvert-
ar or with the 1.2 GHz downconverter in-
stalled. The single band unit may at a lat-
er time be upgraded to a dual-receive
system with an upgrade kit. For prices
and more information, contact ATV
World, 3713 W. Charleston Ave., Glen-
dale AZ 85308; Technical Info: (602)
978-4348, Orders: (800) 424-2688. Or
circle Reader Service No. 201.

ENTERPRISE RADIO APPLICATIONS

The MK2 Microreader from Enterprise
Radio Applications Is a self-contained
system for the reception and display of
CW, RTTY, AMTOR, SITOR and NAV-
TEX on the HF bands. With the Microre-
ader there is no need for computers,
tapes or special leads associated with
other systems. Jusl plug the Microreader
into the headphone or speaker sockel of

your receiving equipment and you are
ready to go. The Microreader was de-
signed primarily to receive hand-setl
Morse; its ability 10 copy poorly-sent
Morse under noisy band conditions is
unique. It incorporates extensive filtering,
carefully engineered to provide the right
amount of processing for these real-life
conditions. Decoding automaled signals

such as ATTY is easy in comparison.

The forward error correcling inherent
in the SITOR and NAVTEX modes gives
excellent performance, even under poor
band conditions. Fully automatic detec-
tion, polarity sensing and lock-on makes
operation on this mode simple.

The MK2 Microreader has been de-
signed to work with almost any receiver,
and also has an RS232 output port that

allows decoded text to be sent to compat-
ible printers, terminals or computers.
Plus, it has a built-in Morse tutor. For the
price and more information, contact En-
terprise Radio Applications, Unil 5,
Clarendon Court, Winwick Court, Win-
wick Quay, Warrington WA2 8QF, Eng-
land; Telephone: (0925) 573118, Fax:
(0925) 231671. Or circle Reader Service
No. 202.

Vv ELECTROMAGNETIC FIELD METEF:’ v

potentially
electromagnetic fields. Alphalab’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);
poorly grounded or shielded equipment,
fluorescent light fields, distinguish hot vs. ground wires
with Electric setting (.5 - 100 kV/im, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, etc.
on AF/microwave setting (50 MHz 1o 3 GHz,

Reduce exposure 1o

mW/cm?).

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.

harmiul

identify
high VDT or

.01 to 1

Alphalab, 1272 Alameda Ave, Salt Lake City, UT 84102 |
speedier service or free
literature on eleciromagnetic radiation health risks.

Call (801) 532-6604 for

We have what you’re looking for

BRIGHT NEON QSLs

You'll love our numbers

$36.95 per 1000 {)

plus $3.95 shipping U.S.
Bright Neon QSLs that jump off the wall.
Black ink on 65# Postcard Stock with six
Neon colors to choose from: Neon Biue,
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). Save the hassle
and money, order these QSLs TODAY!
Knowing you'll be hard pressed to beat the
price while creating such STAND OUT

"-I-i.‘-'

ﬂhl-hm'rtﬂlrm

QNQOKK

W BT uE
B S AETED

= ———

T T | s =
1

quality.

Send your check or money nn:lar alﬂng with
(Printed or Typed) Name, Address, (including
County), Call Letters and Color of Stock to:
BB&W Printing
BO3 N. Front Street
McHenry, IL 60050

Custom job or Different Stock, No Problem,
Call: (815) 385-6005
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Fast & Fun G5RV QuicKits®

S

Proys, LIT 83808

» Fnll:.!':: :.m" * Doghle Size OG5SRV 5 wh
* No BersEriag o1 cutting =04 i 160-10 Dipote
* Everything incladed - FE_-I!- FI;H ﬁ?i‘?ﬁ ) §39 94
. Fi:ig ng:l in m.i::l.t: ’ ﬁﬂ]ﬁiﬁﬁﬁﬁ.rﬂ £39.48
* Presoldered Silver Fimings i =1 10 L5
* Kiskproof QuietFlex wire q;‘g";&"ﬁ EJ RV $.25.88
' ift:;:zjt'fm“:,ﬁ‘ﬁlp + ReadyMade 101 GSRV $50,00
* ReadvMads 51 fr GSRV 2 S4000C
W A5 Do TR+ « 307 Dacron 2500 lise 51195
Want Plane Patterns. Dana® Order Hot-Line: AZ S5 PaH
¢ TechNate #124-D §495 ppd L'SA 1-800-926-7373
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Performance

SOFTWARE

KaGOLD for Kantronics w/V5 rom

PkGOLD for AEA PK-88,232,2232

lnvest in the GOLD stondard foday!

Easy operation with incredible power
* Conferenci
* Robot C
_} o Auinmuh: QTH/ GSL Exchange

Bocic nd File Tmnsfers
qrou. Macro Files

» Advanced Text Handling

* 95 Manual
Extensive Help System

. Qund: Reference Guide
* Nothing Else Comes Close
» Only $79.95 plus $5 s/h

———

InterFlex

Rox 6418

=TT

ol —
GC}

Phone 71 4 496-6639
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single feedline to separate
2m and 70cm transceivers
or a dual-band transceiver
without a buill-in duplexer. It
can also be used in reverse
for connecting separate an-
tennas to a 2m/70cm dual-
band transceiver with only
one RF output socket. The
D270 is perfect for cross-
band repeaters and/or
remote base links, or it can
be combined with a single
2m/70cm antenna to pro-
duce a dual-band mobile
setup. It can also be used
in the home station to con-
nect separate 2m/70cm
antennas to a dual-band
transceiver or to connect
a dual-band antenna to
monoband 2m/70cm trans-
Ceivers.

The suggested retail
price for the D270 is
$45.90, and it comes with a

PROAM/VALOR

PRO+AM, a division of Valor Enter-
prises, has announced the new D270
duplexer for 2 meters and 70cm. This
versatile item is used to connect a mod-
ern VHF/UHF dual-band antenna with a

one-year warranty. For
more information, contact PRO+AM (a
division of Vaior Enterprises), 185 West
Hamilton St., West Milton OH 45383;
(613) 698-4194, (800) 543-2197, Fax:
(513) 698-7273. Or circle Reader Ser-
vice No. 205.

NOVATECH INSTRUMENTS

Novatech Instruments is now offer-
ing the DDS-3, a direct digital synthe-
sizer kit that can be used to output sig-
nals up to 12 MHz with excellent spec-
tral purity. The DDS-3 can be pro-
grammed to output sine and
TTL/CMOS signals from 2 Hz to 12
MHz in 2 Hz steps. The output frequen-

here's the Beam?

Unobrrusive DX Gain Antennas for 80 thru 10
* Easily hidden ¢ Install Fast » Fixed or Portable »
There's a 20 meter antenna with real DX Punch
hidden in this picrure. You can't see it and your
neighbors can't either. But it works DX barefoot
ey anyway. How about a low profile 804030 1n-
30e,® o 5% bander? Ora 2 element monobander far the siie?

" Lpmey  All easily fitthe pockerbook--Priced $ 29 1o S99

Work DX withoul telling the neighbors

8 AntennasWest
Box :s{EG‘-'R Provo, UT 84606 (801) 373-8425

o P

Infopack 51

Small size 1" x 2" x 3" :
Light Weight < 40z. Low
Power 7 - 15 volts. @
85ma. Low Light @ 2
Lux. Camera comes com
plet in metal case with
RCA plug for video out

and two pigtaled power ¥

cy is determined by sefting a 23-bit bi-
nary word using either a DIP switch or a
parallel ribbon cable input. The output
amplitude is 1.4 Vpp into an open cir-
cuit. The user can obtain fast switching
of the output frequencies since the tran-
sition time for changing frequencies is
less than 250 ns. Spectral purity is bet-

AEA

The DSP-1232 multimode data
controller featuring digital signal pro-
cessing is now available from AEA. A
single-port version of the the DSP-
2232, this controller features packet,
AMTOR, Baudot, ASCIl, Morse code,
NAVTEX, WEFAX and more. It has all
satellite digital modes, 9600 bps
KING/G3RUH, 2400 bps, automatic
identification of most types of digital
signals, software DSP modems (future
upgrades will be installed on EPROM
chips) and software-switchable port
selection. New modems can be up-

loaded into RAM from disk or tele-
phone BBS. It also offers a complete
18K byte personal mailbox. This new
controller eliminates the need for ex-
ternal modems for satellite work or
high speed data.

The suggested list price is $799.
For a product data sheet and a list of
authorized dealers, contact Advanced
Electronic Applications, Inc., P.O. Box
C2160, 2006 196th St. SW, Lynwood
WA 898036; (206) 774-5554, (800)
432-8873. Or circle Reader Service
No. 204.

ter than -90 dBc phase
noise at 1 kHz offset, -45
dBc spurious and -40
dBc harmonic. Stability
is better than 10 ppm.

The DDS-3 is priced
at $119.95plus $5 S & H
(WA residents add 8.2%
sales tax). For more in-
formation, contact No-
vatech Instruments, Inc.,
1530 Eastlake Ave. E.,
Suite 303, Seattle WA
98102; (206) 328-6902.
Or circle Reader Service
No. 206.
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800-942-8873

For Your Best Price

Authorized dealer for Icom, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
Concepts, Hustler, Kantronics, Wilson, Diamond,
Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,

Epson, Farr Corner, DTK

FAST SCAN

ATV CONVERTERS -

DISCOVER THE WORLD OF HF AMPLIFIERS
TELEVISION

801-467-8873

r MOTOROLA BULLETINS

1057 East 2100 South, Salt Lake City, UT 84106

CIRCLE 156 ON READER SERVICE CARD

HF LINEAR AMPLIFIERS

H # Dascribed

Complets Parls
inthe MOTOROLA Bulletine.

AMNTER 300W $160.T0
ANTEZ 140W § 93.25
ANTTOL 20W 8 82.7T9

EB&] 140W § B0.65
EBITA 300W #139.20 HEAT SINK MATERIAL
EB104 600V R448.15

wires. Camera is presently in use in R/C
airplanes, helicopters, cars, tanks and

AMNTTOH 20W 8 03.19
ARI1Y I00W $403.00

NEW! 1K WATT 2—50 MHz Amplifier

POWER SPLITTERS snd COMBINERS
1=30MHz

600 Watt PEP 2—Pork ..ooouiiiiiciiinnnia

1000 Watt PEP 2—Part .._......ooocoiiciaiie

1200 Wait PEP d—Port ool

ARIDE 300W $383.52 PModel 99 Hest Elnk{!-in I.E:I-ﬁ} ......... $
CHS -6 Copper Spreader(6xbxl /4] .....0

We also stock Herd —to—Find parts

robots. Camera output is standard

NTSC at 1v p-p, 240 line resolution with

electronic iris. Full stock on hand.
Satisfaction Guaranteed!

Factory New, only $ 229.95 + $6
S/H Fﬂr prﬂduct information and

ordering. Call 1 (800)473-0538

MICRO VIDEO PRODUCTS
1334 So. Shawnee Dr. Santa Ana,

California. zip 92704 FAX (714) 545-8041
CIRCLE 30 ON READER SERVICE CARD

CHIPF CAPS —Kemet JATC
METALCLAD MICA CAPS —Unslco/Semco
RF POWER TRANSISTORS
MINI=CIRCUIT MIXERS
SBL—1 |1 —-50d0Mle).....cceo it
SBL-1 10— 100
ARCO TRI

$ 3995 Kit 100 WATT ﬂﬂmégg ﬂijf E%EH—FULL LINEAR
P - —FM —A VEIND—20/48B RF Choks

A METER VHF A 56500 — 65— 18 Ferrite Basd ......._..
35 Watt Model #7095 Kit WEBGET—PM (MH) ... vami e BTE0E Broadband HF Transformers

75 Watt Model 875A $119.95 Kit s m :m

Available in kit or wired /tested

ON CONVERTERS
ATV2 420450

ATV 420450 (GaAS—-FET)....... i | 40.05 Kit
ATV4 Q02028 [GaAS—FET § 59.05 Kit

UEIQ SQUELCH CONTROL for ATV

§ 69.95
i TR.95
§ 89.95

HEBET—PLCH (PC Board) ” I

Add § 1.50 for shipping and handling.

CIRCLE 99 ON READER SERVICE CARD
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MEBGET—1 (Manual) . Y
For detailed informetion snd prices, l:lil of write fnr BT lm ulllul

We mlgcum)umcatmn
oy oncepts Inc.

508 Millstone Drive * Xenia, Ohio 45385 * [513) 426— 8600
FAX 513-429-3811
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Number 19 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston, TX 77083

The AMSAT Annual Meeting

The 1992 AMSAT Annual Meeting
and Space Symposium was held Oc-
tober 9-11 at Intelsat Headquarters in
Washington, DC. Hundreds of satellite
enthusiasts from around the world lis-
tened to the presentation of over two
dozen papers, examined satellite
models on display, watched as exotic
devices were demonstrated and made
contacts from a completely operational
satellite station. For all participants, it
was a great weekend.

Friday

The AMSAT activities in Washing-
lon began at high noon Friday, Octo-
ber 9th. Two concurrent seminar ses-
sions were held that afternoon. One
was the AMSAT and ABRL Education
Workshop. Several lopics were cov-
ered, all with the common theme of
satellites in education.

The parallel program started with a
presentation by Doug Loughmiller
KOS5l and Mr. Kim of the Korean Ad-
vanced Institute of Technology on the
progress of KITSAT-A, now known as
Kitsat-OSCAR-23. Bob Bruninga
WB4APR discussed packet radio ex-
periments via satellite and HF at the
U.S. Naval Academy. He presented
details on a location system using a
GPS (Global Positioning System)
satellite receiver coupled with a lap-
top, AX.25 TNC (Terminal Node Con-
troller) and radio. These systems de-
termine the position and course of a
vehicle and broadcast the data using
automalic "BTEXT" packet transmis-
sions. A suitably equipped base sta-
tion receives the transmissions and
updates its database. Bob displayed a
basic receive station at the sympo-
sium,

AMSAT Director Tom Clark W3IWI
provided explanations of the recent
changes to AMSAT's intemal commu-
nications system on the Internet. A
computer system in Southerm Califor-
nia is responsible for processing and
distributing AMSAT bulletins to packet
networks, other Internet addresses
and CompuServe. Recent upgrades
for more efficient operation were out-
lined along with proposals for future
enhancements.

Kent Darzi KD4MKD and Dennis
Wingo KD4ETA updated the audience
on the status of SEDSAT-1. This is a
microsat-class satellite that will be fly-
ing as a secondary payload as part of
NASA's Small Expendable Deployer
System (SEDS). SEDSAT 1 will be
placed in a circular orbit with a mean
altitude of 730 km at 39 degrees incli-
nation. Several amateur radio systems
for analog and digital communications

will be included with an array of scien-
tific experiments to study orbital me-
chanics, the dynamics of tethered
satellites and remote sensing.

AMSAT Director Joe Kasser
W3/G3ZCZ provided an update on the
French ARSENE project with informa-
tion from Bemard Pidoux FEBVP. The
ARSENE satellite will carry a Mode S
(70 cm up and 13 cm down) analog
(voice) transponder and a mode B (70
cm up and 2 meters down) AX.25 BBS
running 1200 BPS AFSK. No special
modems will be required to work the
satellite’s BBS, just a standard TNC.
The satellite will have a slightly ellipti-
cal orbit around the equator with an al-
titude ranging between 20,000 and
36,000 km. Each orbit will take 16
hours.

Other Friday talks included a satel-
lite gateway discussion by John Han-
son WAGPTV, efforts on the AMSAT
deep space exploration antenna pro-
ject in Colorado by Jim White WDOE
and a discussion of recent balloon ex-
periments by our own 73 editor Bill
Brown WBBELK.

Saturday

Saturday morning started with a
welcoming from AMSAT Director and
President Bill Tynan W3X0. He was
followed by Jim White WDEE and his
description of microsat engineering
test resulls. Bob Diersing NSAHD con-
tinued with information on microsat
downlink error rates and file server op-
eration. Before the day's first break,
AMSAT-UK Secretary Ron Broadbent
G3AAJ discussed the European per-
spective on worldwide amateur radic
satellite efforts. The remainder of the
morning sessions and some of those
in the early aftemoon were dedicated
to the Phase 3 D program. AMSAT Di-
rector Dick Daniels W4PUJ moderated
the pre-lunch talks while providing his
own input on the system overview.
Phase 3 D is an extremely ambitious
internatiocnal project to provide a satel-
lite covering ham bands from 10 me-
ters to 10 GHz. Signal levels from the
spacecraft are planned for levels 10
times stronger than AMSAT-OSCAR-
13. Receive capabilities are similar.

Dick Jansson WD4FAB provided
details of the spacecraft structure and
antenna efforts. Jack Colson W3aTMZ
described further endeavors with an-
tenna designs, including patch anten-
nas, short helix arrays and “backfire”
systems. When complete, Phase 3 D
will bristle with antennas.

Bob Twiggs of Weber State Univer-
sity presented data on the student
construction of the spaceframe. The
structure will weigh nearly 1100
pounds and have a solar panel and
main body span of over 23 feet,

Tom Clark completed the Phase 3
D sessions by reporting on the results
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Photo A. Intelsat Headquarters in Washington, DC was the site of the AMSAT-NA

1892 Space Symposium and General Meeting.

Photo B. The Intelsat control room for salellite control operations was part of a

tour offered during the symposium.

Photo C. A Mode S receive system, a microsat engineering model, a Phase 3
spaceframe and a Phase 3 D scale model shared display space at the sympo-

sium.

of his GPS receiver experiments. In
addition to accurately determining lo-
cation, the GPS units can be used to
establish spacecraft orientation and
locking onboard frequency standards.
David Liberman XE1TU brought the
group up-to-date on the status of UN-
AMSAT-1. This microsat, built at the
Autonomous University of Mexico, is
scheduled for a December 1982
launch on a converted Russian ICBM.
In addition to a 1200 bps store-and-for-
ward system similar to current mi-
crosats, this unit carries a 40 MHz me-
teor radar. The satellite uses DSP
techniques to analyze echoes from
meteor trails. The information Is re-

layed to the ground using AX.25 pack-
et telemetry transmissions. Dave de-
scribed the effort in Mexico to finish the
satellite and complete final testing.

Lou McFadin W5DID and Frank
Bauer KA3HDO presented information
on SAREX, the Shuttle Amateur Radio
Experiment. Recent activities have
been very successful and as many as
five shuttle flights may carry SAREX
equipment in 1993, One of these ama-
teur radio missions is scheduled to
have Sergei Krikalev USMIR on board.

Other Saturday talks included an
operations report from AMSAT Vice
President of Operations Keith Pugh
WS5IU and a description of the AMSAT
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Photo D. Bob Bruninga WB4APR dmnns!ra ted his system for satellite packet ra-
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rum hosted by AMSAT Vice President
of Field Operations Mike Crisler
N4IFD. Stephan Greene KA1LM fol-
lowed with information on how to pul
together an effective movable antenna
system for A-O-13. He made his point
by bringing the array into the Inlelsat
building on a wheeled cart. Eric
Rosenberg WD3Q provided some tips
on DX via satellite. Eric has been both
a DXer and rare DX and will be going
overseas again soon with satellite-
ready radio equipment. Ed Krome
KASLNV was the last speaker of
the symposium. He described his low-
cost Mode-S equipment for OSCAR
13 operation. Mode S uses a 70 cm
uplink coupled with a 2.4 GHz down-
link. Although this combination may
seem difficult to use, Ed's resulls have
been exceptional. He has tried differ-
ent antennas for his experiments to a
downconverter from Down East Mi-
crowave and a 2 meter multimode re-
ceiver.

A tour of the Goddard Space Flight
Center followed for those who did not
wish to attend the Board of Directors’
meeting. Most paricipants took off for
home late Sunday while those attend-
ing the Board meeting went to the AM-
SAT offices in Silver Spring, Maryland
on Monday for continued discussions.

Symposium Committee Chairmen
Ken Nichols KD3VK and Steve Todd
K21¥Q worked with AMSAT-NA Secre-
tary Martha Saragovitz and the rest of

Photo G. Astronaut Ron Parise
WA4SIR was the guest speaker at the
AMSAT Saturday night banquel.

the crew to do a fantastic job of
prepanng and running the weekend
events. Walt Daniel N3KVQ kept all
the talks on schedule and made sure
the timetable went smoothly. Nexl
year's symposium will either be held in
Texas or Florida.

Copies of the Proceedings of the
AMSAT-NA 10th Space Symposium
are available from AMSAT or the
ARRL. The book is 8 1/2° by 11*, 300
pages long and softbound. It's
well worth the cover price of $12.00.
AMSAT can be contacted at 1-213-
589-6062 for details on shipping

charges. 73]

Photo E. Dick Jansson WD4FAB graphically explained the proposed antenna

system for Phase 3 D.

e

Photo F. Previous AMSAT Vice President of Engineering Jan King W3GEY was

recognized by AMSAT for his years of service since the creation of the organiza-

tion in 19689.

Awards Program by AMSAT Director
Andy MacAllister WASZIB.

The day finished with the AMSAT
Annual Meeting, a buffet dinner,
awards presentations, prize draw-
ings and an inspirational talk from
Astronaut Ron Parise WA4SIR. Ron

took time out from a Cub Scout camp-
ing trip to show some shuttle video
and discuss his radio activities from
space,

Sunday
Sunday began with a beginners’ fo-

from

" !W
BARKER & WILLIAMSON
BWD 1.8 - 30 ANTENNA

Continuous coverage
from 1.8 - 30 MHz

* S.W.R. - less than 2:1 from 2-28 MHz (may be
slightly higher below 2 and above 28 MHz
depending upon installation).
* Completely assembled. Balun terminated with
50-239 connector, ‘N’ type supplied on special order.
* Power: 1 KW - 2 KW PEP ICAS
Higher power models available

* 50 Ohm Input

44— ONLY 90 FEET LONG

Lt

T

- =

$798.9

SHIPPING & HANDLING
ADD $4.00

LLS. Patent No. 4,423,421

MADFE IN LISA

BWDS 1.8-30
WITH #14 STRANDED
STAINLESS STEEL WIRE

$273,00

SHIPPING & HANDLING
ADD 54.00

ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Quality communications products since 1932

feey

Al your Distributors. Write or Call
10 Canal Street, Bristol, PA 19007

(215) 788-5581
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CIRCLE 53 ON READER SERVICE CARD
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Number 20 on your Feedback card

Joe Moell, PE., KOOV
PO. Box 2508
Fulterion CA 92633

Crowning the Champs

Baseball has the World Series.
Football has the Super Bowl. Mos!
sports have a national championship
to determine which team Is the best of
the best. In ham radio, Field Day is the
biggest annual club QS0 competition.
But hidden transmitter hunters (called
foxhunters or T-hunters) hold their mo-
bile radio direction finding (RDF) con-
tesis only on a local basis.

Is it ime 1o star thinking about re-
gional foxhunting toumaments, or per-
haps national championship matches?

I think plenty of RDFers would be
interested. Southern California hunters
claim that there are no tougher hunts,
and no better T-hunters, anywhere in
the world. (No one ever called them
humble.) I'm sure thal their counter-
parts in other parts of the country feel
they are just as good.

Radio Direction Finding

ceptable to RDFers in those three
places and everywhere else in the
USA?

How do we satisty both the low-
mileage-wins and first-finder-wins
camps al the championships? Musi
we have separate catlegories? A com-
bination of time and mileage is proba-
bly unacceptable to both. Let's hear
your thoughts.

Hunting for Dollars

ARRL conventions host the only
area-wide T-hunt competlitions in the
USA right now. A worldclass mobile
hunt has been a feature of every
Southweslern Division convention for
many years, complete with prizes for
the winners. Hams from all over
Southern California and Arizona are
invited.

When the ARRL National Conven-
tion came to Los Angeles this year,
the Fullerton Radio Club (FRC) was
selected to put on the convention
hunt. The convention commitiee told

“Is it time to start thinking about regional
foxhunting tournaments, or perhaps
national championship matches?”

Hams in Great Britain 1est their mo-
bile foxhunting abilities with a touma-
ment each year. There are qualifying
rounds in various cities, followed by
the National Final Championship in
Seplember.

Countrywide championships are
practical in Britain because the nation
iIs small and a standardized set ol
rules has been developed over the
years. In the USA, it's compietely dil-
ferent. Our country is so big and ils
geography Is so diverse thal regional
hunting practices vary widely.

For example, mos! Los Angeles
area hunt boundaries are large and in-
clude both urban and high mountain
terrain. The 6's love weak fox signals.
They don't mind installing long beams
or quads on their vehicles and using
low-noise preamps. Lengthy all-day
and all-night hunis are well attended.
Lowest odometer mileage delermines
the winner.

A few hundred miles away in
Phoenix, T-hunters want the game to
go much faster. They favor Doppler
type RDF sets, which require much
higher signal levels from the fox. The
first team to find the T wins.

There are no mountains lo bounce
VHF signals in Nebraska, so hiders
there add difficulty to the hunt by mak-
ing short transmissions, with long peri-
ods of no signal in between. And so it
goes,

How shall we develop a set of rules
for championship hunts that are ac-

FRC to invite everyone and pull out all
the stops. The hunt had to be chal-
lenging, but fun.

FRC designed the hunt to test the
abilities of 2 meter DFers both in and
out of their cars. The hunt commitltee
seltlied on a three-segment contest,
with prizes for first, second, and third
in the overall scoring, plus a prize lor
the winner of each segment.

The first requirement for the 22 par-
ticipating teams was to find a station
that was 13 miles south of the conven-
tion hotel in a park. Transmitter power
changed every second, varying from
15 watls to a few milliwatts. Hunters
with beams and S-meters had to keep
one hand on the mast and the other
on the attenuator switches.

Segment number two was an on-
foot “sniffer” hunt in the same park,
with some unusual twists. Contestants
were told thal their point score would
equal the number of minutes it 1ook
the team 1o identify the numbered tag
on the fox, and that the team with the
shortest time would win the hunt.

They were wamed that there would
be decoy transmitters and antennas
nearby. Every time a team member re-
ported a wrong tag number, the team
would be given a 10-point penalty.
This forced the hunters to carefully
use their equipment as well as their
BYES.

Their RDF sets showed lots of RF
coming from a kiddie play fort in the
park (Photo A). In addition lo the real
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Photo A. (Left to right) Course Marshall Gary Holoubek WB6GCT walches as

Deryl Crawford NGAIN, Tom Mirabella KDEAAN and Tom's father, Ken KMEYH,
swarmn around a kiddie fort in the park. They know they're close to the second hid-
den transmitter at the 1992 ARRL National Convention T-huni.

Phota B. What sirange indications! Eric Nansen N6YKE (foreground) and Richard
Heryford WD6ESZ are momentarily mystified by the real and decoy signals. The
hidden T is in the center of the picture, concealed under the base of the ramp. You
can’ see the lag, because it's in the shadow.

20 milliwat! T, there were two hall-watt
decoys, plus an audio decoy and a
non-transmitting mag-mount. Selective
switched-antenna RDF sets worked
best, bul gave confusing indications at
times (Photo B). The mag-mount
(Photo C) was incorrectly guessed
many times, resulting in lots of penal-
ties and much running back and forth
lo the check-in station.

Most teams eventually found the
real bunny under the ramp to the kid-
die forl. Only its tag was visible (Photo
D). Bul no one identified the antenna.
Some thought the T was connected to
a dummy load. Actually, the antenna
terminal was wired to the entire chain-
link handrail on one side (Photo E).

The end ol the chain was only a few
inches from the decoy mag-mount.
Clarke Harris WBBADC was cap-
tain of the team that won this part of
the hunt. His sniffing crew (Gary Crist
KI6FG, Ken Stroud AB4RQ, and
Gary's sons Mike KC6DCR and Brian)
ferreted oul the right signal source in a
little over 10 minutes, with no penal-
lies. Thal was so good that the
WB6EADC team ended up laking first
place overall, even though they were
not winners in the other two hunt seg-
ments. Other scores on the sniffer
hunt ranged from 17 to 96 points.
From the high elevation of the park,
most teams could hear transmitter #3,
which was 44 miles away in the Ange-



les National Forest, running five watts.
The beam was pointed at a nearby
mountain, in hopes of giving mislead-
ing bearings.

No Wimps Allowed

From an international standpoint,
our mobile T-hunts are the exceptlion,
not the rule. Only in Britain, Japan,
and North America will you find reg-
ular opportunities to hunt in your car.
Everywhere else, it's all done on foot
and the participants consider them-
selves lo be amateur athletes. There
are no big-dollar prizes to be won,
but plenty of fame, glory, and nice
medals.

This form of radiosport is most pop-
ular in eastern European countries,
where il is a par of physical education
in the schools. It's also active and well
organized in Scandinavian countries,
and in Japan and China. National on-
foot foxhunt championships take place
annually. The International Amateur
Radio Union Region 1 Championships
provide inter-country competitions ev-
ery two years.

Stateside hams got involved in Eu-
ropean/Asian style foxhunting for the
first time in 1989, when the flirst
Friendship Radiosport Games (FRG-
89) were held in Khabarovsk, a city in
Asiatic Russia. Five hams from Port-
land, Oregon, traveled lo Khabarovsk
for a foxhunt, a CW contest, and an
HF QSO contest.

The Games grew out of a Sister
Cities International exchange pro-
gram. The hams of both countries had
so0 much fun that they formed the
Friendship Amateur Radio Society
(FARS). One goal of FARS was to put
on the Games every two years,

Portland hams reciprocated by
holding FRG-91 in their city. (See
"Homing In" for September 1991 and
“Showdown in Portland” in the Novem-
ber 1991 issue of 73 Amateur Radio
Today.) This was the first international-
ly sanctioned foxhunt competition on
US soil. It drew entrants from the
USA, Japan, and Russia.

As good-byes were exchanged in
Portland, every participant was eager
to begin planning the next Friendship
Games. Where shall we meet in
19937

Just after the 1991 Games, Evgeny
Stavicky UWOGCA, Chairman of FARS-
Khabarovsk, sent an open letter to the
hams of Victoria, British Columbia, an-
other sister City of Khabarovsk. He
told them that they had much to gain
by becoming involved in the activities
of FARS.

The hams of Victoria jumped at the
chance. They met with FARS-Portland
leaders and set up on-air contacts with
the Russians. When UWGCA came to
Oregon for a convention in June of
this year, the planning for FRG-93 be-
gan in eamesl.

Perry Creighton VE7TWWP picks up
the story: “After meeting the Russians
in Seaside, we brought UWBGCA and
two others to Victoria and spent three
days with them. We agreed that we
would host the 1993 games up here,

and extended an invitation to 14 of the
Khabarovsk hams lo come over,

“While the Russians were in Victo-
na, we were very fortunate to get them
involved with Camosun College. The
college agreed to co-sponsor the
Games and provide logistical support.”
FARS-Victoria was formed, with Martin
Dunsmuir VE7BDF as president. Mar-
tin is the electronics instructor at
Camosun College.

The Games are now scheduled for
June 24 to 27, 1993, which happens
to coincide with Field Day week-
end. FARS-Victoria Vice -President
VE7WWP says, “Our intent is to run a
special events station, a Field Day sta-
tion, and the Games all at the same
time. We want to have a hamiest with
a fiea market and commercial exhibits,
loco.”

When | asked if Field Day activities
would detraclt from the Games, Perry
told me, “Field Day is not that big a
thing in this part of the worid. We have
a thousand hams in the greater Victo-
ria area, but we have been able to
round up maybe 25 people at best for
Field Day in the past.

“If all other things could work out,”
he added, "we would throw it a week
later, which would be over the July 1st
Canada Day weekend. But internally
we have a lot of problems with avail-
ability of people who can do the vari-
ous things that we need to have done
at that time.”

Besides participants from the USA,
Canada, and Russia, hams from
around the world are invited to take
part in the Games. Japanese fox-
hunters scored well at FRG-91, and
will be invited back. VETWWP says,
“The more the merrier. The college
wants us to bring people in from
around the world, The Russians will
be transported and housed by local
hams. We will do our best to arrange
billeting for others, depending on the

response we get.”
Start Planning Now

S0 here is your chance to partici-
pate in an international foxhunt com-
petition. Many of the Russians will be
bringing their families, so be sure 10
include yours. You won't need over-
seas plane lickels, because Vicloria is
only 75 miles by ferry boat from Seal-
tle.

It's a beautiful British city where
you can find both cricket matches and
totem poles. Plan some extra time for
Victoria's traditional high tea at the
Empress Hotel and a visit to Butchart
Gardens. Find out what a “rockery” is.

For more information, or to register
for FRG-93, write to FARS-Victoria,
c/o Camosun College, Box 128, 3100
Foul Bay Road, Victoria, British
Columbia V8P 5J2. Remember that
the letter rate for mail from the US to
Canada is 40 cents per ounce.

Membership in FARS-Victoria is
open o anyone, ham or non-ham. So
even if you can’t participate in the
Games, you can join this non-profit or-
ganization and support the program.
Write for a membership form.

Photo C. Many hunters, including Jerry Hughes KCE6YMP, were certain that this
tagged horizontal mag-mount antenna belonged to the hidden T. Bul its coax was
not hooked up. The actual emitter was the chain, just inches away.

Photo D. No, ﬂsmlamfﬂsmsfmrmsﬁashm You can barely see the tag
on the real 20 milliwaft hidden transmitter concealed under the ramp.

iy Py < :
Photo E. Several hunters walked right over this antenna connection. A corroded
piece of wire ties the transmitter under the ramp to the chainvantenna. Can you

see it?
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PACKET & COMPUTERS

Jefl Sloman NTEWQO
5937 Carvel Avenue
Indianapolis IN 46220

Good News About the
Internet

My request for help in locating an
Internet-to-AX.25 gateway certainly
caused some activity. | received sever-
al Internet mail messages with infor-
mation aboul the NOARY gate-
way/(P)BBS in Sunnyvale, California—
and it is good news indeed. Those of
you who are looking for a way to get
packet messages o and from the In-
ternet will find what you need, plus an
unexpected bonus.

Bob Arasmith NOARY wrote the
code that drives the BBS and gateway,
which runs on a Sun SPARCslation
under UNIX. He says, “It started out to
be a PBBS, because | was disappoint-
ed with the network—rather than us-
er—orientation of the popular PBBSs, |
tried to include lots of user Iriendly fea-
tures | didn’t find on the other sys-
lems.” Borrowing from his UNIX expe-
nence, Bob included user profiles in
his code. This allows each user to cus-
tomize the way the BBS behaves
when they connecl. Message list order

and lines per screen are a couple of
examples of user-settable parameters.
But it grew from there. Bob added
AX.25 to Internet mail forwarding ca-
pabilities. That's right, registered users
can use NGQARY as their home BES,
and have the SPARCstation forward
packet messages they receive there to
any valid Internet address, even Com-
puServe.

Pretty impressive, but his user ori-
enlation wouldnt iet Bob stop there.
“The Internet mail capability was fine,
but it didn't let users choose reply’ o
answer packet-originated messages
they had received; | had to add the
gateway in the other direclion,” Bob
lold me. So now BBS users can send
and receive packet messages from
their Internet mail accounts, Users of
CompuServe, MCI Mail, or another
service that has an Internet mail con-
nection can use NGARY to work all of
their packet traffic, without ever keying
a radio. The BBS has about 700 users,
and a large portion ol these never ac-
tually connect to it.

You say you don't have an Inlernet
mail account, and you don’t live in
sunnyvale, but you sure like the sound
of the NOARY machine? Well, don'l

worry, Bob hasn't left you oul. You can
reach the NOARY BBS by lelephone
modem. In addition to the two TNC us-
er ports, NOARY supporis a dial-up
connection that behaves exaclly like a
local TNC connecl. You can reach the
BBS at (408) 749-1950. When you
connect, you'll see the prompt.

NOARY/BBS (type bbs) login:

Do what it says: Type “bbs" al the
prompt. The BBS will prompt you for
your call, and then look it up on a CD-
ROM-based Callbook database and
prompt for confirmation of the informa-
tion. NOARY also maintains a local
copy of the White Pages database,
and will probably know your current
home BBS. Once through the login
process, the BBS freats you just like
one of the “local” users connecled by
radio. If you happen to be line-of-sight
o Sunnyvale, you might try connecling
on one of the two TNC user poris—
144.930 in the 2 meter band and
433.370 in the 70 cm band.

Two Types of Access

NOARY supports two types of user
access. Local users are those who
connect directly, whether by radio or
by land line. The use profile main-
tained by the BBS keeps track of the
user's preferences, including several
*macros” that can be used to automati-
cally list new messages when connecl-
ing—or almost anything else thal can
be done from the keyboard. The sec-
ond user type is “remole,” users who

access the BBS via Internet mail. Re-
mote users can send and receive mes-
sages from their internet mail account,
but there are two things that must be
done first: registration and enabling
email forwarding.

Registration and Enabling

Registration is simple. From the
host you want o use, send a message
lo:

galeway-request @arasmith.com

The text of the message needs to
include:

CALL: (your call@ your home BBS)

FIRST NAME: (your first name)

CITY & ST: (your city and state)

ZIP: (your zip)

Note: If you omit a specific home
BBS on the call line, you will be as-
signed NOARY as a home BBS. If you
do supply a8 home BBS, make sure
people who want 10 send you mail thal
ends up on the Internet address it to:

your call@ NOARY

(e.g.:NTEWO@NQOARY)

That's all there is to il. NGARY then
adds the information from the mes-
sage's "“from" lield and the call in the
body in its registered user list. From
then on the BBS will use that call when
an Internet message—bound for pack-
et—comes from thal host and user. |l
the host and user are not reqistered,
the message is "bounced™—returning it
to the user wilh a one-line message
indicating that registration is required.

The second step is 1o enable email
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WEFAX To Thc Max

PC GOES/WEFAX 3.0

PC GOES/WEFAX 3.0 i1s a professional fax reception sys-
It inciudes an AM/FM demodulator,
software, cassette tutarial and 325 page manaul. Check
this partial list of our advanced features

$250

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P. Amp $299
1961 MHz Receiver
model TS-1691-Recvr $450
|. Decoder Board & Software
model TS-VGA-SAT4 $399

Low Loss (microwave) Coaxial Cable (65ft)
with connectors.

model 1691-coax ass'y 395
Track |1 Satellite Orbital Program. Tracks ALL

satellites, world map, print out 350
1691 MHz Loop Yagi Antenna

model 1691-LY(N) 599

1691 MHz Loop-Yagi Extension
model 1691-LY-XTN 385

Demonstration Disc (IBM-PC VGA compatible)

fies: up to 1280xB00x256 AFT Lal/Loa. Grids of signals recorded from WX-SAT system. $5

Unattended Operation  Orbital Predcition
Colonzation Frame Looping
Zoom, Pan. Rotation PCX & GIF Expont
Contrast Control Grayscale Printing
Tureng Oscilioscope infrared Analys:s
Photometry/Histograms  Vanabile 10C & LPM
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Shipping: FOB Concord. Mass.
Prices subject to change without notice.
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tax (011)6194577737 615 S. El Camino Real, San Clemente, CA 82672 r

||

CIRCLE 262 ON READER SERVICE CARD

Tel:(714)498-5784 Fax:(714)498-0568
CIRCLE 250 ON READER SERVICE CARD

CIRCLE 183 ON READER SERVICE CARD

74 73 Amateur Radio Today » December, 1992



forwarding. Do this in one of two ways.
The first is by connecting as a local us-
er and issuing two commands:

email (your Internet address)

and

email on

NOARY will respond to the last
command with:

Automatic EMAIL forwarding is ON

. . and you are done. Beware that
if you enable forwarding, the BBS will
delete each message asitis sent on to
the Internet address you specify, so be
sure you have it right or you risk losing
some mail.

The second method is to send the
same commands as an Internet mes-
sage lo:

cmd @bbs.arasmith.com

You can now send and receive
packet messages via the Internet mail
system. Pretty neat, huh?

Sending and Receiving Messages

To send a message from the Inter-
net to packet just send it to:

(call) @bbs.arasmith.com

or, if the user might not be known
by NOARY (pretty unlikely, but . . . ):

(call)%:{BBS) @bbs.arasmith.com

To send mail in the other direction
(that is, AX.25 to the Internet), send
the message to:

IPGATE @NGARY

and, on the first line:

To: (Internet address)

The subject line can be anything
you want. You can send the message

from any PBBS, or from the dial-up
connection to NGARY.

Additional Features

There are more features on the
NOARY BBS than | can possibly de-
scribe here—the current user's manual
is more than 130 pages long—so Il
just go over some highlights.

First of all, NOARY is a UNIX-based
system and supports some commands
that will be familiar to experienced

abling (see above). The fact is, pretty
much any command that does not
require interaction can be done via
the Internet, with the result coming by
return mail.

Signature:

NGARY can store a “signature™ for
each local user, which it will attach to
each message sent,

Vacation:

When you set vacation mode,
NGARY will reply to messages sent to

“There are more features on the NOARY BBS
than I can possibly describe here—the current
user’s manual is more than 130 pages long—

so I'll just go over some highlights.”

UNIX users. For example, the file sys-
tem—which contains text files of inter-
est to hams—is accessed with the fa-
miliar CD (Change Directory) and DIR
or LS (list directory).

Users familiar with W@RLI PBBS
software will find that many of the stan-
dard commands work just as expect-
ed—the List command, for example.
There is a help file available that lists
transiations of WG&RLI commands. You
can access it with the command:

INFO WORLI

Keep in mind that this can be done
via the Internet with the same method
described for remote forwarding en-

you with a "canned” message you
compose. This lets the sender know
that you will not be able to answer for
a while. The BBS also holds the mes-
sage for longer than it would other-
wise,

Voice:

If you are lucky enough to be in the
Sunnyvale area, you will be able to
check for mail by using a 440 radio.
The voice synthesizer will tell you the
status of your mail account.

Keystroke Macros:

Local users—via phone or radio—
can store keystroke macros that allow
frequently used keystroke combina-

tions to be accessed with a single key.
These are personal, and part of the us-
er's account,

After reading this, I'll bet you share
my enthusiasm. When | asked Bob if
he could handle a bunch of new users,
he said “bring 'em on."” When you get
on, be sure to let Bob know that you
appreciate all of his hard work setting
up and running the BBS. So go ahead
and use it—by phone, radio, or the In-
ternet and have lots of fun. | have, so
far.

I've received quite a bit of mail, but |
don't have the space this month
to respond to it. | will next month,
though—there's some good stuff.
Thanks for writing to me; | appreciate
every letter—in agreement or not.

Where to Reach Me

| just want to repeat the electronic
addresses where you can contact me.
The preferred address is [sloman
@mcimail.com on the Internet. My
packet address is NIEWO@&
NOARY.#NOCAL.CA.USA.NA, and
least desirable is CompuServe at
71221,1143. Remember, if you want to
talk to me about the column, with a
guestion or suggestion, don't use the
packet address. Instead, use the Inter-
net or CompuServe. Feel free, though,
lo use any of the addresses to test
your packet station—I| am happy to
help.

COMMODORE/AMIGA

REPLACEMENT CHIPS, PARTS, UPGRADES | AMIGA

C~

COMMODORE

Enjoy NEVER
CLIMBING |

hilectisatelivellin

e

6526A PLA/ODBT114.6567 VIC 8581 SID ... venninins 9.85¢ea
All 301/226-226-237-220 BOME ... e ibna it 9.95ea
Original REU 1750 512K Expander unit by Commodore

(Factory upgraged Trom 17840) ... v ianemsrsimsinesmnnisnnsns 95.95
Computer Saver C64 prolection sysStem. ..., ALHRET, b
NEW CB4 Repawable Power Supply! Higher

amperage (1.8) runs cool {1 year warmanty) ............... 24 95

4.3 amp version for O64 includes Commodore

Diagnostician, Perlect lor packet radio. ................. 3795 A G A I N

AMIGA

B520A ClA (Most problematic for fadled ehip) ..o 995
N I P s o e o i R e 24 95
FLETE S ELE I TV Y S R SO R 39.55
B3T2A 1 Meg Agnus, Inc."Final Test® dmgnnstm diskette/

New "Goliath” chip puller, & installation instruction................. 44 95
8373 Super Denisa (Enhanced Chip Set) ....oovinrnn : 3295

BI62 Denmse/ 8364 Paula...........i i i, 19.85/18.85 |

B S P RO L s s s s b s s b 19.95

A500 PC Motherboard (populated and tested) Revisions vary... 84 95
Amiga 2000 Computer: includes 1.3 ROM, B372 Agnus.
Super Derise and new keyboard. Comes with 20 day wamranty
These units are re-conditioned and were used as demansiralors
Shipping extra. Onece-in-a-fifetime offer ... 64955
MegaChip 2000/2 Meg. Agnus/Rockwell chip puller/

"Final Test” diagnostic-aisketbe ... i 264.95
AS00 200 wall Big Foot Universal Switching Pwr.Sup.fan ... 83.95
A2000 Power Supph/200 watt fan....................... N E =Y 1 x B
Amiga AS00 keyboard (new. exact replacement) ... ... 4995
AZ000 keyboard (new, exact replacement) ..., 85 .85
Switch-It: Rom seleclor for 1.3 8 20 R0mMS ... 32.85

Advanced Amiga Analyzer Checks status of all data
transmissions/signals, disk drive, pans, bufier chips,
alignment. joystick & mouse. read/write errors and tells
what chips are bad (hardware & software) ... 7995
Microcard 801: PCMCIA Credit card memory lor the AGGO
I's 20% faster than chip RAM. Introductory prices!
O I e s s e A R 1 Ao et e b S 5169.95
T 4o ot Ay A0 VAo RS et ROt e s 4 g S 224,95

- k ETHE GRAPEVINE GROUP

hestnut Street, Suffren, NY 10901 |-...-...=.-I

ORDER LINE 1-800-292-7445
CUSTOM SERVICE: 914-368-4242 E
914-357-2424

Hours -7 ET M-F  Fax: 914-357-6243

Wae Ship Worldwide 15% Restocking Prices Subject o Change .,
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YOUR TOWER

Are you T00 scared or 1oo old to climb? Never chimb
again with this tower and elevator tram system
Vovager towers are 13 and 18 inch tniangular struc-
tures stackabile to any neight in 7 1/2, B 3/4 or 10°
section lengths. Easy to install hinge pase, walk up
erection, Next piumb tower with leveling bolts in base.
Mount rotor and large heavy beams on Hazer tram
ana with one fNand winch to top of tower for normal
oDerating position. Safety lock system operates whilke
raising or lowering. At 1ast a cheap, convenient and
safe way to install and maintain your team. This 5.3
gdeluxe tower system that vou can enjoy tooay

e T Tl e R e e e

S R Pt I TR

SPECIAL TOWER PACKAGE: 50 Tt rugn by 18" face
tower kit, concrere footing section, hinged .base,
HAZER kit, Philystran guy wires, turnbuckies, earth
SCrew anchors, 10 mast, thrust pearing, tool kit
ground rod anc clamp, rated at 15s53. ft. antenna ioad
@ 100 MPH, $1974.95.

HAZER KITS
HAZER 2 for Rohn 25-nvy duty alum 12 sg ft

wind load x24.95
HAZER 3 for Rohn- 25-std alum 8 sg ft

wind oad 252.95
HAZER 4 for Rohn 25-hwy gabv sti 16sg ft

wind Igad 203.85
TB-25 Ball thrust bearing 2%:" max mast gia 74.95%

8

Satisfaction guaranteed. Call today and order A o
by Visa, M/C or mail check. Immeaiate delivery bk A
Glen Martin Englneering, Inc. N .‘ h
Dept. A :
RR 3, Box 322,

Boonville, MO 65233

816-882-2734

FAX: B16-882-7200
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napahllitigs of local TV weathm reporting. p Plug it into
Enur receiver earphone jack and decode | APT modes-
OES & Polar satellites as well as HF Marine fax.
Capture, enhance, print gray scale weather facsimile
using your est technology for optimal noise

rejection, self-test modes, advanced menu-driven
sn are and help windows assure easy operation.

COMPARE THESE FEATURES!

- Heal fime capture and display ot all APT imagery: GOES-TAF, GOES-
WEFAX. Meteosat, NOAAMeteor polar salellites, HF-Marine WEFAX
satellife wire photos.

super VGA display (VGA through 128001024 256 colors)

Integrated enhancement tools. Brightness, contrast, hlstngrrgm Z0om
rofate, reverse, mirror pan, scroll. All NOAA, log, linear enhancement

curves. Interpolate, shilf, strefch 8 Lser I]Ehnf‘ palettes to highlight sea
surface femperatures g
Full satellite pass at full resolution
Unattended operation and 24-hour
schedulefimer :
- Precise temperature calibration & i

a2
i

calibrated contour maps

- Latitude/longitude grids and
‘gnu are here” function. _

- Standard TIFF and GIF image file
farmals allow images o be used
with other software

- Integrated GOES-TAP and WEFAX
animation fo view the latest
changes in weather activity
Prinl gray-scale on laser and dot matrix printers.

- Laboratory tested, FCC Part 15 class B cerified

D{!-F}PUE istortion removed for polar satellites. Maintains frame sync
even in the presenue of noise, fading and dropout

- fdvanced Integrated software with easy-to-use pull-gown menus and
help screens. Graphic signal level meter and software settable gain
ASSUres UDHFI'I&| levels.

Purchase the system y ou alre

re::mr.-r and as;tenm lliu':.'nu neetr is the Haﬂt?ﬂ board
L snﬂuam stun we llill be Ial? ittuamfﬂl“d saﬁe u::l ru dﬁm
g mmﬁ'ﬂ o turnkey W Eaﬂlnrﬂ.l pm:lm’gns.

Compiete kit & sn*hﬂan? $3
Assembled card & sr:-rrware§4 @ D Cﬂ!

hipgine aud handiin
é e .SEEIA$ shippirg.
mw add 6% zales fax.
'H'nu'.n Fuulmﬂl

i rders - ad
Credit card o check (LIS bank in US fur is)
BA0M Lakeres! Ct, Raleigh, NG 27612 - Phone/FAX: 915-847-4545

Hlf-sized cantd plugs it oo PG

OFS Weather-AX
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ABOVE & BEYOND

C. L. Houghton WB6BIGFP
San Diego Microwave Group
6345 Badger Lake Ave

San Diego CA 92119

Filters for 2 Meters

This month | would like to finish up
covering filters by offering details for a
few different designs for a 2 meter filter.
This filter is used to help prevent RF de-
sensitization or RF saturation on your HT
or similar transceivers when they operate
near commercial high power VHF radio
facilities. The design details that | will pre-
sent are another attempt to construct sim-
ple filters out of readily available compo-
nent parls for home construction. The
construction of filters, and for that matter
almost any electronic project, can be
quite intimidating if you do not have a
well-stocked junk box. Most of us, myself
included, have spent many hours trying to
come up with components to construct a
seemingly simple project, only to put it on
hold for lack of malerials.

Here are a few designs for 2 meters
that should be easy to construct. What
makes these fillers nice is that they can
be constructed out of components from
your plumbing or hardware store, or even
your own kitchen. | have provided several
basic designs to simplify the filter's con-
siruction. They can be adapted to your
HTs as well as mobile rigs to reduce or
eliminate desensitization when operating
near commercial installations.

2 Meter Filters for HTs

The first filter was actually constructed
for a low power 2 meter HT (5 walts) that
could be used with a rubber ducky or con-
ventional antenna. It can be used in line
with a moblle transceiver but was built 1o
be small and therefore is more suitable
for low power HTs. In either case, the fil-
ter is used to provide attenuation higher
in frequency where the offending signals
lie. Operation without this type of filter
near high power transmitters could shut
off (or bias, active AGC, etc.) the front
end RF stage of your receiver. If this is
the case, your receiver will be dead when
mountaintopping or contesting near high
power VHF RF.

For example, during the ARRL 10 GHz
microwave contest this year, filters of this
type made the difference in being able to
communicate from some of the more pop-
ulated RF microwave mountaintop sites.
The filter provides altienuation to signals
above 150 MHz and very low loss to sig-
nals in the 144 to 148 MHz 2 meter band.
This provides the needed filtering and at-
tenuation to make operation quite man-
ageable near high power RF sources.
Most newer VHF radios do not have ade-
quate filtering to prevent this type of out-
of-band infiuence.

This first filter, constructed by NGIZW,
uses two large ceramic adjustable coil
forms half an inch in diameter and about
two inches long. A coil is wound on each
form with #12 enamel wire, almosl filling
the enlire coil length with about 12 turns.

VHF And Above Operation

Leave some room for pruning and varying
the turn spacing on the form. Initially, the
coil is wound tightly and then can be
spread out to resonate as needed. The
adjustable core makes this much easier,
Each coil is taped at exactly one turn
above ground, the 50-chm point of con-
nection. The two coils are positioned half
an inch apart adjacent to each other,
within a metal box approximately 2-3/4" x
2-1/8" X 1-1/4" (the box size isn't critical).
BNC coaxial connectors serve as
input/output connections to the taps on
each coil on our model, but you can use
any connector you desire,

You need some means of injecting a
signal through the two coils to determine
just where resonance is, pruning, stretch-
ing or adjusting the slug-tuned coil form
until minimum SWRH or resonance is
found. One method of adjustment is to
couple a low power HT through the filter
with an SWR meter coupled o a power
meter and adjust for minimum SWRH. Loss
through the coils runs about 1 dB at 2
melers. Then check where the coil rolls
off—it should start to give higher attenua-
tion near 150 MHz and increuse rapidly
as frequency is increased. This coil and
adjustable slug will not take a large
amount of power, so limit it to less than
20 watts. Different designs and construc-
tion techniques are required for higher
power. See Figure 1 for design details.

A variation of the slug-tuned caoil de-
sign developed by NEIZW is to wind the
coils out of #12 wire on a 5/8-inch man-
drel and mount them without the coil
form. The coils are positioned much the
same as with the form but are now sus-
pended in air and rigidly grounded at the
bottom of the coil. Adjustment is more
critical as we do not have any adjustable
core to help in tuning. The coils must be
adjusted entirely by stretching and adding
or removing tums to bring them to reso-
nance. Note: The metal chassis is the
same size as the coil form version.

The coils are placed adjacent to each
other, spaced the same half inch apart,
and are resonated by the proximity to the
metal case and tight coil-to-coil tum spac-
ing and length of each coil. The RF input
and output is placed at the one-turmn point
from the grounded end of each coil. Make
this connection as direct as possible to
the solder pin on the BNC connector. Ex-
cess length at this point will increase loss
and reduce efficiency of the filter. See
Figure 2 for design details of the air-
spaced coil filter.

If your coil section does not resonate
at the desired frequency you might have
to add a turn or two; however, we have
found in our container that 12 turns
seems about right. The test resulls for
this filter are as follows: 1 dB insertion
loss; 10 dB rolloff frequencies at 119 MHz
and 154 MHz. The 20 dB rolloff points are
at 110 MHz and 164 MHz. The filter ex-
hibits 1 dB ripple between 130 and 144
MHz. See Figure 6 for the frequency re-
sponse curve of this filter.

Make sure that your coil structure
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does not touch the
side of its cabinet
(chassis) because it

may present a prob-
lem to your transceiv-
er. This filter can han-
dle quite a good pow-
er level (it has been
tested 1o 45 walls in
mobile applications). |
attribute this to remov-
ing the adjustable coil
or air variable capaci-
tor found in other de-
signs.

Alternate Designs
for 2 Meters

Alternate designs

I/2 in,

at moderate power
levels can be accom-
modated by small air-
variable capacitors

and compact coil cir-
cuits that are con-

Figure 1. Variable coil 2 meter filter.

tained in the same
metallic enclosure. L
This enclosure can be

as simple as one con-
structed out of PC
board material, or
even some suitably-
sized chassis or box.
When using PC board
material be sure to
use the double-sided
variety. Ground both
sides together at sev-
eral places. | con-
structed one for 2 me-
ters and had some
very funny things hap-
pen because one side
of the copper foil was

chevrm |- |

@D@D@D

not grounded. It gave
some weird results— C
just ground the two

sides together for min- 2
imum problems.

2 34 in.—

Another filter circuit
for 2 meters using air
variables can be contained in a box
slightly larger than 2° x 4" x 1-1/2°, The
small size is due to bulk coil and small air
variable capacitors in the 10 pF region to
resonate the circuit. The ground end of
the coil is a straight section of wire about
an inch long with an 8- to 10-turn coil
(half-inch diameter, spaced one wire turn,
#12 wire) to bring the circuit to resonance
with the trimmer. Tap the straight section
at about the 3/4 to one inch above ground
for impedance matching. Mount the coax-
ial connectors near the tap above ground
on both coils. The taps are adjusted for
proper malch on the straight portion of
the coil above the ground end of the coil.
See Figure 3 for air space coil construc-
tion.

Proper position of the coil taps can be
determined by operating the filter in the
receive mode and adjusting for best re-
ceive performance on both input and out-
put taps. Since you can verify filter opera-
tion in this manner, and because of the
air variable capacitors, this filter can be
used on other nearby frequencies, either
higher or lower. This eliminates the need
for the test equipment normally required
to align the circuit (allowing operation with

Figure 2. Alternate air-spaced coil for 2 meters.

a scanner, for instance). After this basic
alignment, check it out with an SWR me-
ter for final settings.

Normally for 2 meter use we mea-
sured 10 dB attenuation at 150 MHz, and
at 152 MHz it ran near 20 dB loss. The
purpose of the straight portion of the coil
circuit near the ground end is to remove
the lumped coil circuitry and provide a
portion of transmission line length for a
short section to facilitate matching and al-
low room for the coaxial connectors for
short connections.

The coil with a section of transmission
line attached is similar in construction to a
limited-space antenna—for instance, if
you constructed a dipole “slinky” antenna
by distributing the coil of the slinky out in
each direction for the desired dipole
length. This type of antenna, constructed
entirely out of a coil for its entire length,
would not give good performance. Now, if
you spread out a few tums of the slinky
coil (end section), producing a near
straight section on each end of the dipole,
the “slinky" antenna will now show better
resonances and vastly improved opera-
tions vs. a bulk coil design. This is a limit-
ed-space antenna; the filter is a limited
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Figure 3. Variable capacitor designs.

space coil—the principle is nearly the
same.

Component RF Heating

If you think component healing due to
RF is not much of a concemn, let me tell
you about a 6 meter amplifier | built. This
amplifier depicls heating to an extreme.
The circuil was a single-stage amplifier
using a half-turmn input and output induclor
for the tank circuil. Initial tests showed
very low output power. | made adjust-
menis but there wasn1 any panicular im-
provement.

Soon | realized where my errors were.
Due to long key up, the output coupling
capacitors were squirming about the PC
board in a pool of maoiten solder! The ca-
pacitors were dissipating so much RF
current they conducted heat to their leads
and melted the solder. The trouble turned
out to be that the half-turn inductor was
just too short. The cure was simple: in-
creasing the inductance a small amount. |
changed the total length by adding 1/8
inch of #12 wire, making the total inductor
length now 3/4 inch long for its half-tum
loop.

Testing after this change produced
output power of BO watts with litlle trou-
ble. Now it would have worked al the 45-
wall level, but for how long? Check out
AF heating of the components—it is very
important lo remain within good engineer-
ing ratings.

High Power Cavities

Designs for higher power levels re-
quire a more traditional cavity design, al-
lowing very high RF currents to flow
through large conductor surfaces, The
air-spaced muiti-rotor capacitor is re-
placed by a single top-loading capacitor,
or changed by adjusting the center ele-
ment length along with cavily length 1o
make il resonanl. This tends to make the
size large because the center element
mus! be very near 1/4 wavelength lo be
resonant, either by minimum capacilance
or by element length, making circuit “Q"
quit high. A cavity for 2 melers will be
quite large, something very near four
inches in diameter and between 16 and
20 inches long.

The top of the cavity usually consists

of a single capacitor hat to bring the cavi-
ty to resonance. Several cavities can be
grouped together to form a diplexer. The
cavities in a diplexer configuration will
isolate recelve and transmit frequencies
from a repeater, connecting them both o
a common antenna. Diplexers usually
consist of four o six cavilies for a single
pair of frequencies. There are two sides
to any diplexer, with half the cavities split
between receive and transmit.

As shown previously, simpler cawvities
can be constructed more compactly by
replacing the end element with an ad-
justable capacitor fixed between the end
glement and ground. You just have 10 re-
member thal the capacitor is the power-
limiting component here. See Figure 4 for
a single cavity for high power use. Addi-
tional multiple matching lines and cavities
can be used to construct a diplexer that is
not unlike most repealer diplexers in use
loday.

As shown in Figures 1, 2 and 3, the
length of a cavity/tuned circuit can be re-
duced by using bulk components. This
allows small tuned circuits to act as fil-
ters, with the imitation of lower power op-
eration. Use small 1 to 10 pF variable ca-
pacitors. | limit this type of design to the
10-watt level just for a component rating
margin. You can push it but be cautious—
don't worry aboul your capacilor, worry
about the failure the short will do to your

variable capacitor, sol-
dered to a central copper

——i

4 in. DIA.

rod or pipe. Ground the
bottom end of the pipe to

Figure 4. High power cavities (quarter wavelength).

a plate that connecls
common to the end of the

10pF
| | AIR VARIABLE

open can. Taps for the in-

| -

put/output are construct-
ed out of #12 buss wire
one inch high and placed
in close proximity 10, then
routed directly o, ground,
next to but not touching
the central element. The
two connections or loops
are placed 180 degrees
aparl. Adjustment is also

51”72 TO 6in. TALL———

simple: Connect to an ex-
isting system and adjust
for maximum signal

3/8 in.
COPPER
PIPE

strength through the filter,

Please note that this is a

sharp bandpass filter and
will be limited to a couple
of hundred kHz. This type
of filler is intended for spol frequencies
only. See Figure 5 for details. It is a very
non-critical filler 1o construct. Adjust all fil-
ters on receive for best performance and
then lest on low power with an SWR me-
ter to find the best match.

Next month | plan to describe a noise
generator that you can use to check out
your receive systems for best perfor-

Figure 5. Tin can filter for 2 meters.

mance. IU's quite a simple project, with
the noise head having less that five paris.

Well that's it for this month. | hope you
and yours have a very memry Christmas
and a happy New Year. As always, | will
be glad to answer guestions conceming
fiters and other related VHF/UHF mat-
ters. Please send an SASE for a prompt
reply. 73 Chuck WBGIGP.

solid-state

power amp 0
in your rig.

I
The Tin

Can Filter

The sim-
plest filler
to construct
is the Tin
Can Filter.
For this fil-
ter all you
need 1o do
is to punch
a hole in
the top of a

dB8 10

20

can (a little
longer than
a soup can)

110

120 130 140

MH2z

150 160 170

and add a

Figure 6. Frequency rolloff typical of 2 meter construction.
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Carole Perry WB2ZMGP
Media Mentors, Inc.

P.O. Box 131646

Staten Island NY 10313-0006

The Art of Grantsmanship

If you are a leacher in a public
school, sooner or later you will find
yoursell in the position of needing or
wanting more money for your classes. I
you are a leacher using amateur radio
in the classroom, you will definitely dis-
cover the benefits of having a cash flow
al your disposal. While there are many
grants and scholarships specifically
aimed al the amateur radio community,
you should not limit yourself to applying
for only those offerings. When it comes
o bringing funding into your school for
your program, you should leave no
stone unturned. In this column I'll pass
along some basic tips for good proposal
writing, and give you some resources 1o
help you get started.

Private Sources

With all the budget cuts going on in
government loday, the trend for fund-
ing is shifting from the public to the
privale sector. The list of foundations
awarding grants to elementary and
secondary schools and community and
nonprofit organizations continues 1o
grow. Sometimes, finding a start-

ing place is the most difficult task.

As an aid in finding that starting
place, Government Information Services
and the Education Funding Research
Council have compiled a list of 60 foun-
dations to contact for funding for your
program. I'll list a few of the founda-
lions, along with the general type of
support they offer. This information is in-
tended as a starting point only. Anyone
interested in specific foundations should
contact them individually by mail. Ad-
dress query letters with the contact
name, followed by the name of the foun-
dation and the address listed.

Alcoa Foundation: Awards for educa-
tion, arts and cultural programs, com-
munity development, and youth. Uses:
special projects, seed money, equip-
menl, budgets, research, emergency
funds. Contact: Earl Gadbury, Pres.,
1501 Alcoa Bidg., Pittsburgh PA 15219;
Telephone: (412) 553-2348.

Coca-Cola Foundation: Awards for
school improvements, literacy pro-
grams, arts and cuiture. Uses: scholar-
ship funds—commitment to $50 million
over the next 10 years. Contact: Mar-
garet Cox, Vice Presiden! and Execu-
tive Director, 310 North Avenue, Atlanta
GA 30301; Telephone: (404) 676-3740.

Exxon Foundation: Awards for ele-
mentary, secondary, and higher educa-
tion. Uses: special projects and bud-

gets. Contact: Dr. Arnold Shore, Exec.
Dir., P.O. Box 101, Florham Park NJ
07932; Telephone: (214) 444-1104.
Alfred P. Sloan Foundalion: Awards
for science and technology. Uses: seed
money, research, special projecls, gen-
eral. Contact: Albert Rees, Pres., 630
Fifth Avenue, 25th floor, New York NY
10111-0242; Telephone: (212) 582-0450.

Amateur Radio Sources

Many amateur radio organizations
offer scholarships and granis 1o young
people involved in the hobby. The Quar-
ter Century Wireless Association and
the Dayton Amateur Radio Association
are two of the more well-known groups
that can be contacted for specifics
about their awards.

The ARRL Foundation has estab-
lished the Victor C. Clark Youth Incen-
tive Program, with the objective of pro-
viding support for the development of
amateur radio among high school age
youth. The Victor G. Clark award is
funded by an endowment, and will be
awarded as a mini-grant to groups who
are high school radio clubs, youth
groups, and general inlerest radio clubs
sponsoring subgroups for young people
or otherwise making a special effort to
get them invoived in club activities. For
further information about this grant, con-
tact: Mary Schelgen NTIAL, The ARRL,
225 Main 5t., Newington CT 06111;
Telephone: (203) 666-1541.

Government Funds
Let's not forget that our Congress

wanis to help improve math and science
instruction, as demonstrated by the
$£125 million allotment for the fiscal year
1990. Funds are allocaled lo each State
Educational Agency annually, and at
least 90% of these monies filter down to
the Local Educational Agencies (LEAs)
requesting them.

Teachers should first make their
needs known (o their curriculum director
or department head. District supervisors
review all leacher “wish lists” in commit-
tee, with some districts determining a
priority list through the use of collabora-
tives that include university, museum,
and local business representalives.

From a prioritized list, the LEA can
apply for the Eisenhower funds in the
form of a specific grant. LEA Title
IWEisenhower funds can focus on the lo-
cal community but mus!t support ac-
tivities related to statewide priorities.
Because the purpose of these funds Is
to improve the quality of math and
science instruction, other disciplines
cannot request grants from this allot-
ment.

Keep Trying

I'd like to caution you not to be dis-
couraged if your amateur radio project
doesn't seem o fil inlo a pre-existing
category for grants. Many times the
grant will be awarded because of its
unique approach in teaching and its ob-
vious value to the community for good
will and assistance.

Don't forget to inquire into possible
grants from your local utility companies.

Rack Shelves
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Cabinel Kits
Assembled Cabinets
Slope Box Kits

UHF & VHF Antenna

Power Divider Kits

Charles Byers K3IWK

5120 Harmony Grove Road, Dover, PA 17315

Phone 717-262-4901
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Distnbutorship Available®
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%n 12 Program Collection

O Lan-Link sensational packet program NEW vers 2.0
0 LOG-EQF lick NEW logger with Kenwood rig control
0 GeoClock superb gray line program- NEW vers 4.5
O BANDAID Il terrific propagation forecaster & more
U HyperLog great logger with Cluster & rig supporl
O PC-TRACK full color graphics satellite/oscar tracker

MS-DOS hard disk systems

4030 Beau-D-Rue Drive, Eagan MN 55122

CABLE T.V. CONVERTERS ‘

Jerrold™, Qak, Scientific Atlantic, Zenith, & |
many others |
mute & volume. Ideal for 400 & 450 owners. |

1-800-826-7623

“New'' MTS stereo add-on
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B &BINC, AL

UCT v6.14 best known contest logger Qutstanding!
OMAPPER comprehensive DX propagation forecaster
OHAMCLOCKget local time around the world instantly
JdSuperMorse learn or iImprove CW skills - Emellent
JPACKETS super Niw packet program from Australia

ORF TOOLBOX easy menu driven amateur calculator

TO ORDER: Send check or money order, specify 5% or
3% disks. Foreign orders add $5 r.n'vl:vpin _ Visa/MC OK
Texas residents add $1.81 tax - Fuli 30

P.O.Box 82877 - Southlake, TX. - 76092

17-421-0560
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STRIP COAX PERFECT
EVERY TIME with

E-Z Strip” Coaxial Tools

Tired of installing coaxial connectors over and over be-
cause of a short crrcust, bad stnip, or poor solder job? Now,
with our revolutionary new tools you can perfectly install
connectors in 60 seconds without any of the usual problems
E-Z Stnp and E-Z Cnmp make it so fast, effortless and
totally foolproof we guar-
antee your satisfaction! If
our tool doesn't give the |
best stnp you have ever Fay
seen, retumn it within 30
days in onginal package

for full refund.

MODEL PRICE S&H
E-Z Stnpper/58 $15.95 $2.95
E-Z Cnmper/58 31095 $4.95
(5) Cnmp-on PL259/58 TRO8 $.05
E-Z Stripper/8/213 $21.95 $2.95
E-Z Cnmper/B/213 $21.95 $4.95
{5) Cnmp-on N/8/213 $19.95 $2.95

We accept VISA/MASTERCARDVCHECK/MO/COD orders.
Delivery in 4 - 6 weeks, credit card not charged till product shiped.

)

Send SASE for FREE data sheet.

Phase Two Technologies
P.O. Box 971, Media, PA 19063
Order Line: (215) 891-8822
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Doing creative lessons with am

able operaling experience at the ham station.

ateur radio in your classroom gives you an extra
“slant” in writing your grant proposal. Eighth graders Jason and Jo Ann gain valu-

Public utilities often offer many free
materials and are receptive to sponsor-
ing educationally sound programs.

In our community on Staten Island,
New York, we have been very success-
ful in convincing the McDonald's and
Burger Kings to be supportive of our
radio programs in the schools.

Another good idea is to approach lo-
cal businesses, especially electronics
companies, and offer to publicize their
names if they can offer assistance, ma-
terials, or equipment.

You can request through your lo-
cal school district office to receive the
“Office for Sponsored Research,” a
biweekly update of available grants for
education.

Writing the Proposal

Some helpful hints to keep in mind
when you write your proposal:

Pay attention to the appearance of
your paperwork. The reader will defi-
nitely be influenced, pro or con, by the
readability (font and size of type used)
and neatness of the proposal.

Be very specific about the objec-
tives in your proposal. Although many
funding sources do not require a Pro-
gram Overview or Abstract, it is impor-
tant to write one and place it before the
narrative. In one page, the Program
Overview or Abstract should briefly de-
scribe your project. It should state who
is developing the project, the specific
goals of the project, the problems or
needs the project will address, the far-
get population, the activities you have

selected to solve the problem ad-
dressed by the project, and what you
expect to accomplish.

Follow all agency guidelines. Make
sure you have included everything that
is asked for.

Double-check for spelling, gram-
matical or typing errors.

Include appropriate statistics and
research. Refer to recognized studies
and research programs.

Have other people review and cri-
tique your proposal before you hand
it in.

Be persistent.

Some good resources for writing pro-
posals can be found at your local library.
Among them are: Ammon-Waxler and
Carmel, How To Create A Winning FPro-
posal (Santa Cruz: Mercury Communi-
cations Corporation, 1978); Stewart,
Proposal Preparation (New York: John
Wiley & Sons, Inc., 1984); and Manning
& Rugh Associates, Proposal Manage-
ment Using the Modular Technigue (Los
Altos: Peninsula Publishing, 1973).

Using amateur radio in the class-
room as a highly motivational tool for
teaching other curriculum gives you a
unigue and innovative slant in your pro-
posal. Take advantage of the “"special”
way you approach education, and ex-
plore the opportunities for bringing
funds into your classroom. Be sure to
write 1o me and let me know how you
did with your amateur radio proposal:
Carole Perry WB2MGP, P.O. Box
131646, Staten Island NY 10313-0006.
Good luck! i

MORSE CODE MUSIC? |

New-Powerful-Breakthrough, All 43
Morse Code characters sent with a
rhnythmic 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!

Send $9.95 and we'll pay the shipping to:

KAWA PRODUCTIONS
P.O. Box 319-ST.

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.

| e, e (S
PERSONAL COMPUTER BEPEATER CONTROLLER

Sgeaks for Ttveld

v Full Duplex Autopatch (g”
v 911 Emergency Access ~——
v Reverse Autopatch

v Voice Mail
v Voice/Tone/DTMF Paging  Scheduler
v Links
v'"Hardware Logic I/O  «Real Time Clock
v Morse Code Practice

ThA

A
¥ i)

v Toll Restriction
v Voice ID's + BSR X10
v Programmable Courtesy Tones

v Remote Base

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

repeater controller. Voice: 516-563-4715
BBS: 516-286-1518  Fax: 516-563-4716

Weymouth, VIA 02188.

Check or money order only. We ship all orders within
10 days. Outside U.S.A. please add $2. for air mail.
MA residents please add 5% sales tax.

7344 TETIVA RD.
SAUK CITY, WI 53583

(608) 643-3194
FAX 608-643-4439
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ONV Safety Belt With Seat Harness GV R o S New! :
MOBILE « Hi Q air-wound cails 146/220/446 MHz
$89.95 » Minimum SWR - excellent perfor- MOBILE TRIBANDER!
PEAH mance on all HF bands
iy » Easy assembly to meet almost any ‘J ;:ﬂb;i.:;;:rzzf": -
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GLA Systems
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Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

The “Oscillator from Hell”
Returns

Another year is about to bite the
dust, so this month we'll tie up whatev-
er loose ends are laying about and dig
into the mail bag.

One of the columns that brought a
ton of mail {including some hate mail)
to my house was the "Oscillator from
Hell® column. Seems even though the
soldering iron lays cold, that oscillator
continues to cause me trouble.

First things first: The schematic
shown in the column had a missing
ground connection on the tuned cir-
cuits. Many of you may be thinking to
vourself, “It's no wonder it did not work,
he had no ground on the tuned cir-
cuits." Well, there was a ground con-
nection; in fact, several ground con-
nections, to be triple sure the tuned cir-
cuits were not floating above ground.

Oh yes, | did manage to get the os-
cillator to work. | had to remove the
1N914 diode from the FET. That diode
seemed to clamp the oscillator so
much as to inhibit it from working. Re-
moving the diode caused the damn

Number 24 on your Feedback card

Low Power Operation

thing to start working.

The original circuit came from a
Doug Demaw QRP notebook. | talked
with Doug at the 1992 Dayton
Hamvention about the trouble | was
having and he told me he encountered
no trouble getting the circuit to work. In
fact, he had a finished version of the
DC receiver using the very same oscil-
lator. I'm still not sure why I've not
been able to get it to work as it should.

But, I've had quite a few really good
answers to my question of why it did
not work. For those who did take the
time to write, thanks! | replied to all the
letters and sent along a complete
schematic of the project | was trying to
get to work. Many of the letter writers
suggested a different type of circuit al-
together. The oscillator circuits were
split about half and half between using
an external active device in a VFO cir-
cuit or using the on-chip oscillator of
the NEG0D2. A good example of using
the internal oscillator of the NEGD2 as
a direct conversion receiver can be
seen in both the Sudden and the Neo-
phyte receivers. Both use the NEG02
mixer as an oscillator for the VFO and
front end (mixer) of the receiver.

I've included some of the better
schematics for those wishing to build

a4 TuF
il [l
Y
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MOUMNT
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ID0uF
LAY Bi
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ELECTRONICS

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

YAESU us.A.

« FT33R/TTP 220MHZ HT $328.00
R 3 2M HT $299.00
- FT811 440 MHZHT $339.00
* FT470 2M/440 HT $404.00
« FT911 122 MHZ HT $429.00
« FT5200 2M/44 MOBILE $629.00
- FT757GXIl ALL MODE HF PORTABLE $929.00

IF YOU'RE IN THE BAY AREA, STOP BY!

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
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#FT1000D
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Figure 1. Schemalic for a simple general purpose audio amplifier.

up a working VFO for their projects.
I've not had the time to reproduce
them, so it's builder beware! There is
na guarantee they will work and exper-
imentation will be needed. | hope this
is the last | hear from the oscillator
from hell!

QRP Frequencies

I've received requests for the QRP
frequencies, too. I've had these in the
column many times, but here they are
again. You'll find QRP operators on or
near these frequencies: 3.550, 7.040
(and look for G-QRP members on
7.030) 7.060, 10.105, 10,115, 10.123,
14.060, 21.060 and 28,060 MHz.
There seem to be no special QRP fre-
quencies for the WARC bands, and the
ones | have listed for 30 meters are not
backed by any group or club. | don't
know of any QRP calling frequencies
on the 18 and 24 meter bands.

Il you're really into milliwatting with
the FireBall transmitters (November
1990), then look for others chirping
away on 28.060, 28.322 (CW or voice)
and 28.636 MHz. The Fireball transmit-
ters run about 50-60 milliwatls. You'll
be surprised how far you'll be able to
talk with that much power on 10 me-
ters.

A Simple Audio Amplifier

I've been asked by several readers
for a simple general purpose audio
amplifier. I've got just the thing you
need! (See Figure 1.) It's simple, easy
to build and works like a champ. You'll
be able to get all the parts from Radio
Shack. There is no PC board, but you
should have no trouble putting this cir-
cuit together on a small piece of perf-
board. | use the stuff the shack has
hanging on the wall; it has a copper
pattern on one side of the board, mak-
ing it very easy to solder IC sockets
and other parts to the board.

A LM386 is the heart of this project.
| know, why use the 386 when there
are so many different (and better) au-
dio amplifier chips available? Well,
number one, Radio Shack has this part
hanging on the walll The 386 is nor-
mally easy to tame and you'll get about
500 mW of audio from it. It won't rattle
the front windows, but it provides more
than ample audio for most projects,

A low value capacitor couples audio
into the 10k pot. This is the gain con-
trol (volume) and should be a panel-
mounted part. The speaker is coupled
from the output of the 386 via a 100 uF
capacitor. Don't forget to add the 0.01

cap and the 10-ohm resistor on the
output of the 386. Also, don't forget the
de-coupling capacitors on the VCC line
either. If you are using an external
power source for the amplifier and the
amplifier breaks into oscillation, you
might want to increase the value of the
220 uF capacitor. Doubling or even
tripling the value of the 220 uF capaci-
tor may be needed to tame the 386 au-
dio amplifier,

Construction is s0 simple, we'll
keep it very short. Use a socket for the
LM386 and keep the leads short to
and from the chip. After you have as-
sembled the circuit, test it before you
put it in a box. Apply +8 to +12 voilts
and check to be sure there is voltage
on pin #6 and nothing (GND) on pin
#4. You can use a standard 9-volt bat-
tery to run the amplifier, but it won't
last too long. A better way would be to
use a 12-volt supply. Steal this from
any source you might have in the
shack. But, watch out for the wall suck-
er transformers. They're usually not
very well filtered and may cause the
entire circuit to oscillate and hum bad-
ly.

Testing is simple. Turn the gain con-
trol all the way up and, using your fin-
ger as a noise source, touch the audio
input jack. This should produce a loud
hum in the speaker. Button the unit up
in a cabinet of your choice. | installed
my unit in one of the plastic project
boxes from Radio Shack. RCA jacks
are used for audio input, as well as a
standard 1/8-inch jack. | placed the
speaker inside the project box. A coax-
jal jack allows me to power the amplifi-
er from a variety of sources.

| now have a handy universal audio
test amplifier—just the thing for testing
out a direct conversion receiver or for
using as a troubleshooting aid in re-
ceiver repair. | guess it would make a
good audio add-on for a crystal set,
lao!

Looks like that's all the space this
month. If you like what you've been
reading here in the "QRP" column,
then by all means send in the reader
Feedback card. If nothing else, you
might win a free subscription (or
renewal) to 73 Amafeur Radio Today
Also, it there is something you would
like to see in the column, ASK! |
can be reached via CompuServe
(73357,222), America online {(Michael
1087), and Prodigy (PPGJ40E). Of
course, | have a large mail box and a
friendly mail person, so USPS works

just fine, too. ﬁ
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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

1ssues 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'

12 issues for only $12.97
1-800-257-2346

““The beginner’s guide to the exciting

world of amateur radio.”’

Radio Fun

I— | o: . 12 1ssues of Radio Fun—l
YES! Sign me up right now! for $12.97.

l I
NAME CALL

| |
ADDRESS

I I

I CITY STATE 2P I
Cheek e Visa

| I
CARD 7 EXPIRES

I Class License ____ Year licensed ____ 73 Subscriber ____ l

QST subscriber ____ CQ Subscriber __

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] |

Canads add §7.00 plus 70 GST. Forewgn add $12.00 surface. $36.00 airmail. Newsstand Rate $18.00, Basic
Subscription Rate $14 97

OSN |
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Armie Johnson N1BAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

| was very disheartened when |
opened a letter from Vaughan Henderson
ZL1TGC while preparing this column. He
reports the Silent Key status of Des
Chapman ZL2VR, 73 Hambassador for
New Zealand. Des has been a regular
contributor to 73 for many years and al-
ways served his country well with his
timely and informative reports. His pres-
ence will be missed by ALL hams
throughout the world.

Vaughan has volunteered fo become
the new Hambassador to New Zealand. |
have reprinted his very informative letter
lo me under the New Zealand banner.

A letter from the Republic of Slovenia
gives us some hope as to the well-being
of the ham population there. One ham
club developed an introductory ham radio
course and graduated 14 young hams.
This effort then caused the development
of a ham radio club with a clubhouse.
Just think what could happen if all of our
cities, large and small, ran ham radio
courses just once a year!

Fourteen new hams each year seems
so very small when you look at it as just
an individual news item, BUT whal if
those 14 were mulfiplied by the number
of cities where there were at least one Ii-
censed ham willing to dig down and
spend several hours a night for about 71
or 12 nights? | have even heard of “cram”
sessions lasting just a weekend, prepar-
ing students o take the licensing exami-
nations.

What's two hours a week for 12
weeks? | know | can waste that much
time very easily just sitting in front of the
television, probably more like two hours a
night. All it lakes is for someone (maybe
even YOU) to mention the idea of having
ham classes, giving something back fo
your hobby.

| mentigned that a group of hams in
the Keene, New Hampshire, area did just
that during the lafe spring, and the experi-
ence was so rewarding that we all agreed
immediately following the last session
that we wanted to do it again in early
1993. | am very happy to report that all
(approximately 30) of the students who
completed the course now have a ham li-
cense of some sort and that one has
completed his Advanced. They are all
very enthusiastic about the hobby and
some have even volunteered to help dur-
ing the next course. If you have never ex-
perienced the feeling it gives to be one of
the teachers, there is nothing like it. As
one of the US TV commercials says, “Try
it, you'll like it!"

Lastly, this is a very special time of the
year for many of our readers. | wish that
each and every one of you has a very
Joyful experience and begins the New
Year with the joy in your heart of Peace
On Earth, Good Will Toward Your Fellow
Man.—Arnie, N1BAC.

Roundup

Philippines Letter from Rene A.
Aguinaldo 4F2IR: Special Event Station
4G2BAG, commemorating the 83rd
founding anniversary of Baguio City,
Philippines, was conducted by members
of the Benguet Amateur Radio Operators
MNetwork Society (BARONS, Inc.) and the
Texas Instruments Amateur Radio Club
(TARC, Inc.), both duly licensed and rec-
ognized amateur radio service clubs by
the Philippine Amateur Radio Association
and the National Telecommunications
Commission of the Philippine Govern-
ment.

Baguio City, the summer capital of the
Philippines, is approximately 250 km
north of Manila in the Province of
Benguet. It has an elevation of aboul 1.5
km above sea level and an average year-
round temperature of 18 degrees centi-
grade.

Operation was conducted starting at
0000Z 26 August to 2359Z 7 September
1992 with phone and CW on the 40, 20,
15, and 10 meter bands only. A tempo-
rary operating permit was provided by the
National Telecommunications Commis-
sion Regional Office #1.

Participating operators were: Renato
DU2BAD, Gel DU2RK, Alvin 4FZAWE
and Rene 4F2IR. Other members of both
clubs provided the logistics and financial
support. BARONS and TARC were also
the same hams who operated the
DX2VOA special event station {com-
memorating the 50th year of VOA world-
wide broadcasting) last February (1992)
with Tom W7LUU as the lead operator.

QSL information for 4G2BAG is via
the PARA (DU) QSL Bureau, or via
DU3DO in the American International
Callbook. [Rene A. Aguinaldo, 4F2IR,
Vice President BARONS, 89 T. Bugallon
St., Aurora Hill, Baguio City, Philippines
2600.]

Russia Short note from Jack
UASRCS: The Michurinsk Contest Group
is issuing the "MCG Medal” for QS0s
with MCG members, Contacts after Octo-
ber 1, 1890, are valid. Further information
may be received from the Award Manag-
er Anatoly Zheltotrubov, UZ3RV, PO Box
30, Michurinsk, 393740, Russia. A SASE
is required. QSL info for R3R, RR3R,
RX3AHM, RZ3R and UK1FPGO (Franz
Josef Land) are via RASRQT, Andy
Yatskiv, at the previous address.

Republic of Slovenia Letter from
Joseph Zelle W8FAZ, translated from
Slovenec, September 17, 1892: In 1964
a primary section of the Sobota Radio
Club, Teshanovci, was established. This
was the first section among Slovenian vil-
lages.

Old-timers like to recall the beginnings
and difficulties of the first transmitters.
They were helped greatly by Tony Grehar
al first. He is credited with founding ama-
teur radio in Slovenia. However, with a
tew exceptions, activity slowly died away.
Then, towards the end of last year, some
30 years later, amateur radio in
Teshanovci came alive again.
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No one expected such a reaction and
so much effort expended by former and
present radio amateurs. Last winter, in
cooperation with members of the Sobota
Radio Club, they successfully developed
a course in the elements of amateur ra-
dio. The program was intended for local
youths and the elementary school of
Boginja. The course was successfully
completed by 14 youngsters.

During the occasional meetings the
members expressed a desire to erect
new club headquarters. The original
quarters were located in the village’s fire-
house. Not only were the quarters confin-
ing, but the firchouse was located along
a busy street. All of this tended to dis-
courage active participation.

With the support of the Sobota RTV
Club, the community of Murska Sobota,
local groups, and the village board, as
well as the unselfish help of numerous
villagers and youngsters, last spring they
completed the club’s new quarters. The
quarters are located behind the village
firehouse.

Within the new addition are the club
room, office, work space, and washroom.
At least 30 hours of volunteer work went
into the project.

Additional information: Since the Re-
public of Slovenia broke away from the
old Jugoslavia, the international call letter
prefix has been changed from YUS3 to
4N3. [Joseph Zelle WBFAZ, 24124 Glen-
brook Bivd., Euclid OH 44117-1971.]

NEW ZEALAND

Vaughan N. Henderson ZL1TGC

217 Glenfield Road

Glenfield

Auckland 1310

New Zealand

| am writing to offer my services as a
possible 73 Amateur Radio Today maga-
zine contributor to the “73 International”
column for ZL. Des Chapman ZL2VR, the
previous contributor, has recently be-
come a Silent Key, and you may be look-
ing for a replacement.

| think | can do the job. Perhaps a little
background will help. | have held an am-
ateur radio licence for 22 years. Here in
ZL we have had a non-Morse licence
called Technician Grade for about 24
years now (what an enlightened coun-
tryll}, and | have enjoyed operation on
VHF/UHF/microwaves/amateur salellites,
and contesting, for all that time. Yes—I
am finally having a go at passing my 12
wpm and becoming a fully licensed ham!

In my 22 years | have been involved
quite extensively with local clubs—!| am a
life member of one, having had a hand in
setting it up (Wellington VHF Group).
since moving to the present QTH some
14 years ago | have been involved as a
commitlee member, secrelary, president,
and again latterly as a committee mem-
ber of the Auckland VHF Group.

What is probably more relevant to
writing for 73 Magazine is that | have
written the “VHF Column® for the New
Zealand National Amateur Radio Associ-
ation (NZART) magazine Break-In for
some four years, moved on from that to
write the “Amateur Satellite® column for
the same magazine for about three
years, and lately have been editor and
assistant editor of my local club maga-

zine, Spectrum, a monthly 22- to 26-page
production.

| have also written the occasional arti-
cle for Break-In magazine, most recent of
these has been a write-up of the Technol-
ogy Convention (similar to the USA VHF
Conventions), and priar to that articles on
repeater sites the Auckland VHF Group
have developed in our local area.

My other activity in amateur radio at
present is as a member of the 18-mem-
ber Nalional Executive—similar to an AR-
RL Director, except we call ourselves
Councillors—and as such am very much
up with what is happening in the amateur
radio scene in New Zealand. Also, | have
a good oversight of international amateur
radio affairs, especially in |IARU Region 3.

So there you have it! If my back-
ground and limited writing skills lead you
to believe that | could be suitable for the
position, | would be pleased to hear from
YOu.

[Needless to say | am deeply sad-
dened fo hear of the geath of Des Chap-
man ZL2VR. He gave us so much during
the many years of being the 73 Hambas-
sador for New Zealand. After reading
several of the articles written by Vaughan
| have concluded that he is a very capa-
ble writer and | have accepted his offer to
become the new Hambassador for New
Zealand.—Arnie]

OKINAWA
JAPAN

David Cowhig 7J6CBQ

Packet: 7J6CBQ @ JRERMV.47.

JNETRE.JPN.AS

Hello to all from David Cowhig. My
new call 7J6CBQ came in June with the
help of the JARL International Section in
Tokyo. Okinawa, a 70-mile-long string
bean shaped island running north-south,
lies 300 miles from both Taiwan to the
south and the rest of Japan to the north.
The one million Okinawans have the
world’s highest life expectancy—B84
years—and today include 120 people
age 100 and up. Okinawa, located in a
frontier area between China and Japan,
was strongly influenced by Chinese cul-
ture until it formally became part of Japan
in 1872.

Okinawa ham clubs are centered
around special interests such as contest-
ing, salellites, DX, and foxhunting. The
Radio Society of Okinawa, a predomi-
nantly American club which meets at the
Kadena USO on the first and third
Wednesday of each month, offers US
ham license examination sessions every
three months. Once a US ham license is
in hand, getling a Japanese ticket
through reciprocal licensing is easy.

The ham bands are a lot different from
the US East Coast. Two meter (144-146
MHz) FM activity is all simplex; a dozen
tone access repeaters serve Okinawa
hams on the 430-440 MHz amateur
band. The long narrow shape of the is-
land makes a yagi a good choice even
for general work on 2 meters! Aside from
the many new callsigns | hear here, | no-
tice that the HF bands are nol as crowd-
ed as at home (USA), probably because
with the Pacific Ocean to the East and
China and Russia to the West, hams are
not scattered at convenient distances for
HF skip as is the case in North America.



Hams in Taiwan (BV), now numbering
over 500, can now work mainland Chi-
nese (BY) hams freely. | had a half-hour
chal with Fanny BY3AB in Tianjin today,
much more interesting than the
hello/goodbye contact | probably would
have had working China from my home
station in Virginia. Speaking of the Chi-
nese, the lower 500 kHz of 10 melers
sounds like the CB band when the skip is
in—and almost all the voices are speak-
ing Cantonese! The rapid growth and
opening up of China will make China one
of the big ham radio countries. Equaling
the 1.2 million ham stations and over 1.5
million hams In Japan will take some
lime, however.

The September 1992 issue of JARL
News reporis that illegal use of 2 meters
by truck drivers has become a very seri-
ous problem. On July 1, 1992, a study of
144.00 o 144.48 MHz in the Osaka re-
gion found that 17 of the 24 stations op-
erating at 20 kHz intervals in this range
were illegal. lllegal stations often appear
on ham repeaters in the Tokyo area.

Learning how to work in Japanese on
packel radio has been a real thrill. |
bought a copy of Japanese language
DOS J 5.0/V—a version of IBM PC stan-
dard DOS which runs in Japanese cn
PCs having at least 2 Mb (megabytes) of
RAM (random access memory), as well
as in Engilish in its US mode—for about
$120 [USS | assume]. Next, | got a copy
of WTERM, a free Japanese language
modem program. To enter the kana and
kanji characters of Japanese you need a

front-end processor (FEP). You can ei-
ther use the FEP which comes with DOS
J 5.0V (in which case you will need 4 Mb
of RAM) or else a more sophisticaled
FEP, such as WXII, which sells for about
$80. Now | was able 1o work packet using
my PK-232 and use one of the fine
Japanese language packe! RBBSs on
Okinawa. Japanese kanji characlers and
kana are transmitted using two byles at a
time in order to handle the approximately
6,000 characters in the JIS | and JIS Il
characler sets. Enter the commands
AX25 and 8bitconv ON so all eight bits of
each byte will get through the TNC (ler-
minal node controller) 1o your computer.

My packet address, 7J6CBQ@
JAGRMV.47 . JNETR6.JPN.AS, means
that my home BBS (JRGRMV) is in pre-
fecture 47 (Okinawa) which is in tumn lo-
cated in the sixth call area (Kyushu re-
gion}, in Japan, in Asia. Once | am more
settled in | will join some Japanese ham
clubs and write another report. As the
Ryukyu Broadcasting Company jingle
goes, | am enjoying my “sunshine shower
in Okinawa.”

[l remember my time at Kadena and
the rest of the island during the late
1960s. It is a beautiful island and has
very nice people. | am sure that David
will enjoy himself while he is there. | have
sent a leller lo him to see if he would
consider becoming a 73 Hambassador
for Okinawa. | have also sent him a pack-
el message so we will see how reliable
that method of communication to Asia

is. —Amig] 73]
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33rd ANNUAL

TROPICAL HAMBOREE

AMATEUR RADIO & COMPUTER SHOW
ARRL HAMFEST OF THE AMERICAS

FEBRUARY 6 - 7, 1993

DADE COUNTY YOUTH FAIR & EXPOSITION CENTER ® MIAMI, FLORIDA

- Packet Radio -
Portable & Affordable!

* Simple Installation
* No External Power
* Smart Dog™ Timer
* Perfect For Portable

* Assembled & Tested
* VHF, UHF, HF (10Mm)

Model BP-1
Packet Modem
Made in [J.85.A.

Whether you're an experienced packeteer or a newcomer wanting o
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 sophlusticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

400 Daily Lane e
[ po.Boxs2io  1-800-8BAYPAC
Grants Pass, OR  1-800-822-9722 (2R
INpood 97527 Ay (503) 474.6700

CIRCLE 269 ON READER SERVICE CARD

* Sponsored by Dade Radio Club of Miami, Inc.

* PROGRAMS & ACTIVITIES FOR EVERYONE * 200+EXHIBIT BOOTHS * DXCC FIELD CHECKING
¢ 800+INDOOR SWAP TABLES * FREE PARKING FOR 15,000 VEHICLES
* 300 CAMPSITES WITH HOOK-UPS & LAUNDRY FACILITIES * ON-SITE LICENSE EXAMS

SPECIAL EVENTS!!!

“HURRICANE ANDREW COMMUNICATIONS CRITIQUE"

“EXPANDED YOUTH FORUM WITH COMPLIMENTARY ADMITTANCE FOR STUDENTS”

“CONDUCTING AMATEUR RADIO CLASSES”
(Educational forum for teachers, class instructors and parents)

“FCC FORUM”
ALL THE ABOVE IN ADDITION TO USUAL HAMBOREE FESTIVITIES

Registration: $5.00 Advance — $6.00 Door (Tax
Swap Tables: $20.00 each (Tax Incl.) + Registration ® Power: $10.00 per User (Tax Incl.)
Campsites: 3 Days (Fri., Sat., Sun.) $40.00 (Tax Incl.) ® 4 Days (Thurs., Fri., Sat., Sun.) $55.00 (Tax Incl.)
Headquarters Hotel: Miami Airport Marriott - $69.00 Single, Double + Tax

Call: (305) 649-5000 — Speak Only to Reservation Department
Must Mention "Tropical Hamboree' to Get Special Rate. Deadline Jan. 25, 1993
After Deadline, Special Rates on Room Available Basis Only ® Alternate Facilities: Contact Hamboree Chairman

ncl.)

) * Valid Both Days (Advance deadline Feb. 2)

WRITE TODAY FOR DETAILS BROCHURE
& RESERVATION FORMS

(Available Dec. 1st)
(All checks for tickets, camping and tables should be made payable to: Dade Radio Club of Miami, Inc.)

Send to: Chairman, Evelyn Gauzens, W4WYR
9780 N.W. 3rd Street, Miami, FL 33125
Tel: (305) 642-4139 * Fax: (305) 642-1648

CIRCLE 50 ON READER SERVICE CARD
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Michael J. Geier KB1UM
c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

More Micro Power

Last month, we were exploring the
microcontrollers used in modern ra-
dios. Let's keep going:

We've discussed most of the func-
tions of a typical micro in a typical rg.
Also, we've seen how micros read
switches and tuning knobs. But what
happens when things don't work? Is it
really possible for you to troubleshoot
your own digital system, or should you
send the radio in for service? Well, it
depends on what's wrong, and also on
what you feel capable of fixing. If you
have a decent oscilloscope and know
how to use it, you might have success.
If you're armed only with a VOM or
DVM and some basic DC circuit
knowledge, you'd be smart to find the
shipping box; you'd be amazed at how
much expensive damage you can do
in a few milliseconds’ time.

Is It Broken?

Let me state up front that, except in
cases of lightning strike or other seri-

Ask kKABoOM

Number 26 on your Feedback card

The Tech Answer Man

ous electrical abuse (such as way too
much voltage from a malfunctioning
voltage regulator), I've almost never
seen a micro simply go dead. It can
happen, of course, but it sure isn't
common. Most of today’'s micros are
made from CMOS, and that's a pretty
mature and reliable technology. Those
chips can take a lot and keep on com-
puting.

If you've got a rig which doesn't re-
spond properly, be sure the problem
really is with the digital section before
you start hacking at the micro and its
associated circuits. The old computer
term GIGO (garbage in, garbage out)
definitely applies here. Remember, the
micro can only act on the information
given to it. For instance, if the radio is
jumping frequency or not tuning prop-
erly, check the tuning encoder. Is it
sending pulses when you tum it? Is it
sending any when you don’t? (It
shouldn't be.) Most tuning encoders
are optical, employing a slotted disk
between an LED and a photodiode.
They tend to be quite reliable, al-
though they do sometimes quit. Don't
worry if you can’t see any light coming
from the LED; most are infrared.
Scope the output of the photodiode

and see if it jumps when you tum the
dial. If not, either the LED is not work-
ing, there's no power to it or the photo-
diode, or the diode is bad. If the puls-
es are there, check the outputs from
the entire encoder. The tuning pulses
should be there, and another line
should go up or down depending on
the direction in which you've turned
the knob. If something’s missing, you
have a problem in the encoder, not the
micro. By the way, some encoders use
actual switches instead of optical com-
ponents, and these units are very
prone to problems caused by the
switches’ wearing out and making
poor contact. Many walkies use them
for the rotary tuning controls, and
some HF rigs, such as the Yaesu FT-
747GX, use them, too. If the knob has
a smooth feel as you tum it, it proba-
bly is optical. If it clicks, it may be me-
chanical.

On the Outs

Output problems may be caused by
things other than the digital brains,
too. A common problem, especially in
rigs with LED and vacuum fluorescent
displays, is lack of display or wildly er-
roneous numbers. Sometimes, ran-
dom segments may be present. Usu-
ally, these problems are not caused by
the micro. Let's look at some other
causes:

If there's no display at all, check the
power to the digits. With LEDs, that's
just the line coming from the DC sup-

ply, and it probably will be there. With
fluorescents, though, it's another mat-
ter altogether. Those displays require
comparatively high voltages (be care-
ful, please!) and are driven by so-
called DC-to-DC converters. The con-
verters actually are little switching
power supplies which take the low
voltage from the DC supply and step it
up to anywhere from 90 to 200 or so
volts. In my experience, the vast ma-
jority of fluorescent display failures
can be aftributed to dead DC/DC con-
verters. The usual cause is failure of
the switching transistor that drives the
step-up transformer.

Most displays are driven by transis-
tors or specialized buffer chips. LEDs
only require current buffering, so a
bunch of transistors is common. The
fluorescents, however, require voltage
transformation as well. In other words,
the low-voltage driving signals must
be changed into high-voltage ones.
The special buffer chips which do that
are subjected to quite a bit of electrical
stress and they are good suspects.
Especially if one whole digit, or one
segment in all the digits, is out, check
that buffer chip. If you can trace the
wire for that segment or digit back to
the chip's pin, you can use the
schematic to figure out which pin is
the input for that part of the buffer. It is
quite commaon for just one piece of the
buffer chip to open. If the input is there
but the segment or digit won't light,
you probably need a new chip.
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BayCom Modem

Luw Enst Packet lnr PC f Clnnns

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
serial port to BIG. Watchdo
standard. Operates from 12VDC @ 100ma, wall power
supply included. Uses crystal controlled 7910 chip,
VHF and HF. Lock & TX LED indicators. Free copy of
Version 1.20 software included.

Complete Kit Only
Assembled & Tested .......... $89.95

CA Residents add 7.75% sales tax. S&H: $5.00
(insured). Foreign orders add 20%. For more info
or price list, send legal size SASE (52¢) to:

timer & reed relay PTT
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LCDs are a special case. They are
driven by low-voitage AC squarewave
signals, often directly from the micro
or from a special driver chip. There
is extremely little current involved, so
the chips almost never go bad. Most
LCD problems I've seen were caused
by bad contact with the displays them-
selves. LCDs are constructed by
sandwiching the liguid crystal material
(which you should never touch—
it's poisonous) between two pieces
ol glass. On the glass are eiched
conductive lines to form the segments
and their connecting traces. It all
comes out to little conductive spots
at the edges of the display. Contact
with the radio’s PC board is made via
strips of vertically conductive rubber
pressed between the board's contacts
and the display's edges. That's why
the display is held firmly against the
board in a housing of some kind. It
takes good, clean contacts and plenty
of pressure lo ensure good connec-
tions. Usually, it all works remarka-
bly well bul, sometimes, especially in
the prolonged presence of cigaretle
smoke, the contacts get gummed up
and the display malfunctions. If you're
careful, you can disassemble it, clean
it and get it all back together again.
If you've never tried it, though, |
recommend doing your first one on
something you don't really care about,
such as an old calculator, because
it's easy to mess it up and ruin the

display.

Hey, It Really Is Broken

If the display is messed up, and es-
pecially if it shows random segments,
you really might have something
wrong with the computer. Here's how
to tell: If you can still tune the rig de-
spite the display's malfunction, the
computer is OK. If the rig won't re-
spond to any of its computer-related
controls, chances are that the compult-
er does indeed have a problem.

Like any brain, the computer needs
a support system 1o make it work. First
of all, of course, the power supply
must be feeding it the comrect voltage.
A DVM helps here. If the voltage is
close, it should be fine. We're not con-
cemed here with 5.1 versus 4,92 volts.
But if it is way off, the power supply
needs 1o be fixed before you can do
anything else. And, with some micros,
supply voltage that's way too high will
cause no damage, while with others, it
will cause total destruction of the chip.
If the supply's too low, the computer
won't work but it shouldn’t cause any
damage.

After power, the next thing a micro
needs is a clock. Usually, there's a
crystal right next to the chip. Scope
both sides of the crystal, using the 10-
megohm setting on your probe o
avoid loading the circuit down. If either
side shows a wavelorm, the crystal is
OK. If they're both dead, either the
crystal is bad or the micro is blown.
The easiest way to tell is with another

crystal. It's not likely you'll have anoth-
er one of the right frequency, but you
can use anything fairly close for a testL
It may not work right, but you'll be able
1o see if it oscillates.

OK, you've got a clock. That means
the crystal is good and the micro is
not blown. Notice | didn't say that the
micro was good. Usually, if it Is not to-
tally blown it will be good, but not al-
ways. Il is possible for an VO port or
other part of the chip to go bad without
taking the entire chip down. It just isn’t
COMIMOn.

The final thing a micro needs io
work right is a proper reset when the
power is tumed on. Especially if it is a
battery-backed system thal maintains
data when turned off, there is a se-
quence that must be followed upon
powerup and powerdown. If any ele-
ment of the reset circuitry fails, the mi-
cro may trash the data in its RAM, or it
may start up at some unpredictable
point in s program, with ils registers
scrambled. The result is the same: a
mess. If the radio has any external re-
set circuitry, check it oul. Usually,
there is at least an RC circuit on the
reset pin, which hoilds it up or down for
some fraction of a second after power
is applied. Check that it is working by
scoping the micro's reset pin and lum-
ing the power on. Some systems em-
ploy multi-chip reset circuits which can
be quite difficult to figure out. If you
get nothing at all on the micro's reset
pin, suspect the reset circuil. If you

see a pulse, it probably works. Bul
some micros require several pins 1o
come up in a imed sequence, making
troubleshooting next to impossible.
Luckily, those kinds of things are more
often found in laptop computers than
in radios.

The Nervous System

In a simple animal like a walkie, the
micro may connect directly to all the
inputs and outputs. Or, it may read the
keyboard by itself but drive the LCD
via another chip. In bigger radios, like
fuli-featured HF rigs, an entire small
computer, with many chips, may be
lurking behind that front panel. Tack-
ling one of these beasts may not be
worth the effort, but that depends on
the problem. | remember one rig | had
which had no trouble tuning but would
not allow mode (USB, CW, elc.) selec-
tion. Also, the mode indicalors were
dead and there was no sound. It
tumed out that the micro was fine. The
problem was in two cheap buffer chips
which drove the mode indicator LEDs.
The same outputs also set the radio lo
the various modes. They were dead
as the proverbial doornail. They just
couldn’t handle the current of the
LEDs and other circuitry. Finding the
trouble was as easy as following the
wires back from the LEDs.

Often, though, it's not that simple.
Next time, we'll take a look at fixing
other digital problems. Till then, 73 de
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CODE SCANNER - compact, lightweight,

32 character LCD display. $189. S&H 36.
CODE STAR - 8 large easy-to-read LEDs.
Kit $139. Wired $179. S&H $6.

(Oprional ASCII Ourput Port Awvailable.)
Free Brochore. Call-Write-Order. MC/VISAL

Corporation
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DigiCom > 64 Modem

Low Cost Packet for the Commodore

Features: Software-based PACKET that makes your
computer emulate a TNC. Modem connects from
cassette port to RIG. Watchdog timer & reed relay

PTT standard. Power derived from Computer. Uses
crystal controlled 7910 chip, VHF and HF. Lock, TX &
RX LEDs. Free copy of Version 2.03 software

included.

CompleteKitOnly ..........
Assembled & Tested ........

CA Residents add 7.75% sales tax. S&H: $5.00
finsured). Foreign orders add 20%. For more info
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Amateur Radio

Callsign Data Base
SAM '93 will be available in December. Advance orders accepted.
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M Lookup by call M Lookup by name B Includes Canada (NEW)
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RC-1000 REPEATER CONTROL

» Autopatch * Patch Re-encode Dialing
 Reverse Palch e User Programmable CWID
& Codes # Intelligent CWID = Remote Base
» 3 Auxiliary Outputs » Complete Interface
e Control Revr Input » Programmable
Tailbeeps * DTMF Decoder w/muting

f

42 Page Manual w/Schematics

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

Continued from page 4

readers and advertisers were fed up
with Wayne Green. Well, | couldn’t
blame them for that . . . though | won-
dered why the monthly reader surveys
kept giving my editorials such high
marks.

After about three years IDG threw
in the towel. It turmed out that the cir-
culation had dropped to less than half
and over half of the advertisers had
been biown away. The magazine was
at death’'s door. IDG (Intemational Da-
ta Group) then entered into a contract
with me to run it for them, splitting the
profits. | snickered. Profits? To my rec-
ollection 73 never in its history ever
turmed in enough profits for us to be
able to buy a bottle of black ink for the
accounting department. It just never
lost enough money to put me out of
business. | published it because | felt it
was needed, not to live the life of the
rich and famous.

| never quite got the hang of that
rich and famous thing . . . probably a
poor bringing up or defective genes. |
still steal the soap from holels and go
for the sausage, egg and biscuit at
McDonald's for breakfast when I'm on
the road . . . and that's when | splurge.
Normally | bring along my own All-
Bran, buy some bananas and milk,
and that's my breakfast. | like it, plus |
prefer to do what | can to avoid a
colon cancer exit from life. It almost
got my father, so0 I'm perhaps overly
careful.

Hmmm, | wonder if 'm ever going
to get around to what | started out to
write. My digressions tum into further
digressions. I'd blame it on senility ex-
cept that I've always been that way.
So let's get down to the entree here,

How You Can Help

Having asked readers to try and
help me convince advertisers to try 73
in the past and never gotten any re-
sponse, lel's say I've leamed from re-
peated failure not to try that angle.
That's too much trouble. One or two
letters or calls won't dent the decision-
makers who're betting all their ad
money on QST. Nah, the only way to
their black hearts is by facing them
with sheer numbers. The fact is that
we need more readers. If we could
double our paid readership | could sell
more ads than QST and give you one
whale of a fat magazine.

So how can we do that? We're in-
creasing our newsstand coverage
substantially, so that'll beef things up a
bit. But we need far more than that. I'd
like to try a test mailing to the Callbook
list and see what kind of percentage
we'd pull from that. With today's
postage costs this is a very expensive
project, so the sales have to be much
better than usually results from direct
mail letters.

It would be nice if you could lalk up
73 at your ham club and on the air, but
that's asking too much. There is
something you can do that'll help me a
loL. If you enjoy the magazine, in addi-
tion 1o telling me about it the next time

you see me al a hamfesl, you can
start finding out for me why your
friends aren’t subscribing . . . and lel
me know. Oh, | get letters from hams
who dropped their subscriptions in
1970 when | was pushing repeaters
and have never noticed that I've gone
on to other enthusiasms. Others got
fed up when | started publishing arti-
cles about computers and how they
worked back in 1975. Many left during
the IDG reign and don't know that
testy old Wayne is back.

If you can think of any reason, no
matter how ridiculous, why anyone
should be reading 73, please drop me
a line. I'm looking for ideas and testi-
monials. Ask around. We used to run
over 200 pages a month and we can
do it again if we can get more readers.
I'd love to have more room to run
some of those long, boring construc-
tion articles we used to see so end-
lessly in Ham Radio . . . before they
got offed by CQ. | know there are
probably dozens of you out there
who'd welcome them.

your everlasting sarcasm and nega-
tiveness. You'll also have a happier

family.
Boxboro

Nol having leamed from their past
experiences, the Boxboro Hamfest
Committee invited me to speak again.
The hamfest pulled a great crowd. The
place was packed. Too bad if you
missed it. Hams poured in from all
over New England and even Eastemn
New York. A whole pack came from
my alma mammy, RPI (W25Z).

Heck, | remember when the W2
area included only Eastemn New York.
Just west of Schenectady it was the
Bth district. That was before WWII. W2
included only Eastern New York and
New Jersey then. That's when 160m
was one of our most used bands. That
and 40m, which was CW only. 20m
and 75m both had 100 kc wide phone
bands, both packed solid with kilowatt
AM stations. Of course it only took
nine nets to fill up the band . . . one
every 10 kc. 160m was a Class B

“With the recession hitting New
England even harder than the rest of
the country, everyone was looking for

bargains . . . and they were there.”

Of course what I'd really enjoy
would be us making enough money so
we could put on some DXpeditions,
complete with contest-winning readers
coming along. That would be a ball.
It's fantastic fun working the pile-ups.
It doesn't cost all that much, so it's
something for us to think about. If we
could work up a 73 DXpedition, where
would you like to go? No, let's not do
Baghdad yet. Maybe some place
where they're not fighting, though that
sure limits our choices these days.

Or perhaps we could organize jump
teams to get right into the middie of
every civil war in the world, establish-
ing traffic nets to handie heaith and
welfare messages from friends and
families in America. We could vie with
P.J. O'Rourke in our reports from the
hot spots. Did you read his Holidays In
Hell or Give War A Chance yel? Jump
teams? | guess I'd betler take some
parachute lessons, just in case. I've
been putting that off, waiting for a
good excuse, but now that I'm 70 and
have only who knows how many days
left, I'd better get at it. | wouldnt want
to leave anything like that undone. |
think I'll look into these parachutes
with small engines on them . . . | un-
derstand that no one's been killed yet
trying that. Hello CQ air mobile! | think
I'd need one heck of a noise-canceling
mike.

Reprise . . . please take me seri-
ously about getting more readers.
What do you suggest? And no, we
tried doing without my editorials and
that didn't help. Stop being nasty, just
because | give you an opening. Re-
member, you'll live longer and much
happier il you spread joy instead of
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licensee band, packed mostly with
5- and 10-watt rigs, often 6L6 oscilla-
tors modulated by a 6L6. Crystal con-
trol, of course. | remember the oid
Bliley crystals. They cos! about $3.50,
as | recall, In today's dollarettes that's
around $70, so we didn't buy many.
We'd check out a frequency for weeks
before buying a crystal, making sure
there weren't any rock crusher signals
on it. Oh, there were some bargain
crystals for half the price, but they
didn't have the prestige of a Bliley.

We had a booth inside with the
commercial exhibits where we did a
brisk business in Radio Fun subscrip-
tions. This is knocking ‘em dead. We
also sold a bunch of my Declare War
books, complete with my signature.
Several early buyers of the book came
by 1o tell me how much they enjoyed it
and a couple even bought extra
copies to give to friends. | encourage
that.

The Boxboro Commiltee was one
of the first to stand up to the ARRL
Central Committee and insist thal | be
permitted to talk at an ARRL conven-
tion. Heck, for many years 73 wasn'l
even permitted to exhibit at ARRL
convenlions, much less have me
speak. | think the Boxboro Committee
broke their back on that one, giving
other hamfest committees the guts to
fight HQ and put me on their pro-
grams. Most of those HQ old-timers
are gone now . . . I've outlived 'em.

Batteries

While I'm reminiscing, | wonder
how many of you remember the bat-
teries we used for radios back in the
‘2057 We had A, B, C, and D cells.

The A-cells were also known as bell
batteries because they were used in
sets of four to power door bells. They
were about 2.5" in diameler and
around 6" high and provided 1.5 volis.
We used two of 'em in our broadcast
radios, with a rheostat to drop the volt-
age to 2.5 volts for the 01As and then
later the 56, 57, 58 series tubes. B-
batteries had 45 volts and they came
in various sizes, all large. C-cells ran
7.5 volls and were used (o provide
grid bias voitage. They usually had
taps at 3.0, 4.5, and 6.0 voils.

D-cells are still with us. Flashlight
batteries. Once cathode resislors were
invented 0 develop grid bias, the C-
cells were no longer needed. These
were around 2.5" by 4° by a hall inch,
made up of five cells in a tar binder.
The larger B-batleries were made up
of 30 D-cells wired together. Radios
first used 90 volts, then went to 135
voits, and finally to 180 volts, requiring
four big (and expensive) B-balteries.

Early radios, the kind | remember
from childhood, before the super-
heterodyne, had big tuning dials on all
three amplifier stages. Now | wish |
hadn't taken apart all those radios
friends gave me to gel "em out of their
attics. As soon as they found out | was
“interested in radio” | had old sets pil-
ing up in my basement.

Late in the '20s B-eliminalors be-
gan to replace the batteries. These of-
ten used BH reclifiers. Later they in-
vented 80s. The early amplifiers had
205H tubes and a big speaker thal sal
on top of the radio. It was about two
feet in diameter and was like putting a
big paper cone on an earphone unil.

| lived a block away from the Vita-
phone movie studios in Brooklyn and
used to find these enormous super
heavy duly 45-volt batteries in their
garbage. They used to throw them out
with lots of juice still left in ‘em so as
not to take any chances with their
cameras running out of power. | had
aver 2,000 volts 1o put on a 6L6G from
a stack of these batteries. It was okay
as long as | didnt hold the key down
too long.

Then came 83 rectifiers, 816s, 866
Jrs, and finally those lovely blue B66s.
My first big rig had a T-125 in the final.
| ran across the sales slip for it from
Fort Orange Radio recently. | was able
to wipe outl every broadcast radio in
the freshman dorms at RPI with that
rig. They were just fine about it
though. The proctors said they had no
objection to my operating all | wanted .
. . between two and four in the mom-
ing. Oh well, that's when the 160m DX
was best anyway.

Rotten Wayne Green

Now and then | get a really nasty
letter from a reader who's mad about
something. Al first | considered being
upset by these letters, but after some
thought | realized that the only real
measure of the success of my ideas
lies in the quality of my naysayers. If |
start hearing from intelligent complain-
ers then I'll know I've got a problem. In
the meanwhile I'll continue 1o enjoy
the reason-challenged complaints.



For instance, there's the wonderful
brouhaha over gay hams. | got a real
hoot when | wrote something sarcastic
about those who get their bowels in an
uproar one way or the other about
gays. So Monitoring Times reprinted
some of my comments out of context,
thus apparently lrying 10 make me ap-
pear anti-gay. This triggered a letter
from a gay militant who took MT serni-
ously and believed whatl he read. For
the record, before | ran into the (cen-
sored) gay chap running Lambda and
his self-promoting frivolous lawsuit
against the ARRL, | was neither pro-
nor anti-gay. In the light of his fanati-
cism | may have to re-evaluate my po-
sition. | do know that | am so anti-
lawyer that any ham or ham group that
stoops lo suing goes right to the head
of my fecal list.

| Get Complaints

Then, while I'm generally swamped
with compliments on my hamfest and
convention lalks, | gol a note from
someone bilching that | used the op-
portunity to promote my stuff. You bet |
do! | didn't know | ever made any
beans about thal. | promote 73. | pro-
mole Radio Fun. | promote my new
book, Declare War. | promote my CDs
and music publications. If 1 had any
other businesses I'd promote them
loo. But | plead guilty with an explana-
Bion.

You see, as I've explained before,
none of these enterprises are aimed at

making loads of money. | can't lel
them lose too much, but each was
started because | saw something that |
felt needed 1o be done.

One of the goals of Declare War is
to help fix our terrible educational sys-
tem. And a big part of that fix has to
do with getting our kids to take an
eight-year course in the fundamentais
of electronics, communications and
computers. This is the only way | see
for us 10 have a chance al generating
millions of new hams . . . millions of
kids interested in technology . . . so
we’ll have the high-lech career engi-
neers, scienlists and technicians we
must have if America is ever going to
regain ils consumer electronics indus-
tries. If | thought for a minute that this
goal was beyond hope I'd fold my ham
magazines and petition the FCC to
close down our ham bands as a wasle
of valuable frequencies.

So yes, you bet I'm pushing my
book at hamfests. I'm pushing it on ev-
ery radio interview | can, al every ser-
vice club meeting and so on. | want to
see millions of youngsters coming into
amateur radio. From there my Radio
Fun will get them to have fun with
packel, satellites, transmitter hunts,
DXing and so on. Then, with 73, we'll
go on o encourage them to build gad-
gels, to start experimenting and pio-
neering new modes of communica-
tions.

Sure, | talk about my music busi-
nesses. | happen to think that the

hams who have no other interests are
wasling their lives. They should be in-
terested in music, in art, poetry, read-
ing, photography, and other things.
They should be out with me skiing in
Aspen in January. They should be
down in the Caribbean skin diving,
with or without me. They should be
learning to fly, trying out ultralights,
parachuting, climbing mountains, bicy-
cling, and so on. We don't need a
bunch of monomaniacal dweebs mak-
ing us look like jerks.

I've got to take some time and get
used to these rollerblades | bought.
And | really have to get out and bicy-
cle around New Hampshire . . . try sky
diving . . . see how good the white wa-
ler rafting is up here, and so on. Well,
| just bought a couple of bicycles, so
we'll see.

Poverty Sucks

I'm also a real pest when it comes
lo hams not having money. There just
isn’l any good excuse for this other
than a lack of motivation. There's tons
of money to be made. There are un-
limited opportunities. There is just no
good reason for anyone to be short of
money. And hams have a gilt-edged li-
cense o make money if they do any-
thing more than waste their time by
merely memorizing the Q&A to get
their tickel. We see far too many sev-
en- and eight-year-old hams who've
gone on lo Extra class and understand
the technology for anyone to have a

good excuse for not taking advantage
of the hobby to leamn about electronics
and communications. Thal's just pure
laziness.

When | run into old-time hams who
are bewildered by lransistors and an-
lennas, | have littlie respect for them.
When | ask for a show of hands at my
talks and | see one lonely hand go up
when | ask how many there have gone
on DXpeditions, | cringe. How many
are making conlacts via our satellites?
Three hands. Ugh. How many have
worked over 300 countries? One
hand. How many are on packel or
RTTY? Six hands. Jeeze. How many
have helped a newcomer get a ticket
in the last six months? Four hands.

There are an almost unlimited num-
ber of ways to capitalize on electronic
skills. There are tons of VCRs, TVs,
computers, hi-fis and so on which
need repairs. Then there's the fast-ex-
panding security business. Millions of
homes, apartments, offices and ware-
houses need security systems. I've
worked in radio and TV stations, in a
radar research lab, manufactured
loudspeakers, and so on. I've manu-
factured field strength and power me-
ters. I've put together and sold thou-
sands of parts kils. I've built special
radios for receiving WWV/CHU time
signals for rallyists. Only your imagina-
tion will limit your success.

Declare War
My book describes fairly simple so-
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lutions to most of our major political
problems, but if the general public
doesn't do anything about the opportu-
nities they have to make big changes
in Congress, the federal and state
governments, welfare, crime, prisons
and so on, our country is going to con-
tinue to sink and we're frittering away
everything we fought for in our wars . .
. everything people came to this coun-
try to find. Then | see how few hams
are taking advantage of the enormous
opportunities they have to learn and
be of value and | get discouraged.
Should | just give up and learn to play
golf so | can take out my frustrations
on golf balls?

I've been writing about how the
mind works . . . the first time | think
this information has been in print. With
some encouragement I'll continue and
explain how to repair the mind. That’s
going 1o be a lot of work to write, so
I'm not going to spend my time unless
| get a whole lot of encouragement. A
couple dozen letters aren't going to do
it. But perhaps you'd rather | just write
more about the messes we have on
our bands and stick to amateur radio.

Yes, | know how to fix a great many
of people's phobias, compulsions, and
even some major medical problems.
Yes, | can explain exaclly how to tack-

le these things so that almost anyone
can do it. Is this Wayne Green baloney
and exaggeration? Check back over
my 40 years of writing editorials and
et me know when I've ever made
claims | couldn't back up. Ever.

| do my homework. That's why I'm
able to get up in front of a large group
and talk with confidence. | have to
know more about what I'm talking
about than anyone in my audience or
I'm going to be in trouble.

The Universal Hobby

Speaking of messes, I'm about to
do an about-face on the 14.313
garbage heap. Instead of rubbing the
League's nose in the mess they've en-
couraged and abetted, I'm coming
around to a new concept. We want
amateur radio to have something for
everyone, right? So why shouldn't we
set aside one special frequency for
our psychopaths and mentally-im-
paired to have free rein? Every fime
we run into a brain-challenged ham
let's encourage him to move to 14.313
and have at it. If that gets too full, then
we've always got 14.275 as a back-up
sewer. Let's figuratively flush our ama-
teur toilet on these two frequencies,
since nothing we can do will make
them stink worse than KV4FZ and

K1MAN already have.

| hope | get some good answers to
my request for suggestions for setting
up my station with a whopping signal.
I've been listening to Rush Limbaugh
recently and | think | can pontificate
right up there with him and even at
equal length. The only big difference is
that instead of knowing I'm right about
everything, | know there's more to
learn. All | can do is pass along what
I've been able to leam. That's the cne
main difference between religion and
science . . . scientists continually have
to admit that they're wrong as new da-
ta emerges. Religions are never
wrong, no matter how much evidence
there is to the contrary.

Will our religions last another hun-
dred years? Probably . . . but time
could be running out on some of them.
If we're actually able to impreve our
educational system it's going to make
things far more difficult for fundamen-
talist religions.

December 1942

It was 50 years ago that | joined the
Navy. My hamming came to an abrupt
halt on December 7th, 1941. I'd just
won the Eastern New York section
award for the Sweepstakes contest
and was having a ball. A special

close-out on classical records by Ra-
dio, Wire, Television . . . later to be-
come Lafayefte Radio . . . had gotten
me off on a classical music kick. That
stood me in good stead in 1952 when
| went into the speaker manutacturing
business . . . and again in 1984 when |
started publishing a music magazine.

| tried volunteering for the Army Air
Corps, but they didn’t want anyone
with asthma. | was allergic to almost
everything, having inherited plant al-
lergies from my mother's mother and
animal allergies from my father. Came
hay fever season and | was a mess.

Then Tom Jones, who'd worked for
my father with American Export
(transatlantic) Airlines and had re-
joined the Navy as a Lt. Commander
when the war started, put me in touch
with Commander Bourne, who was
running the Naval Research Lab at
Anacostia, just across the river from
Washington. | took the train down for
an interview. He wanted me for his
lab, but first I'd have to go through
radar school. Radar was then top se-
cret, so there was no other way to
learn about it.

| went home to Brooklyn, packed
my bag, returned to Washington and
joined the Navy. They sent me to the
Washington Navy Yard where, since
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they were out of uniforms, they gave
me three-week's leave. This luckily al-
lowed me to be with my folks for
Christmas.

The Gypsy's Prophesy

One odd thing happened during
this time. My grandmother and | were
in New York doing some Christ-
mas shopping. We stopped off at
a gypsy tea room for lunch. The lunch
naturally included a tea leaf reading.
The gypsy looked at my tea leaves
and then at me. She was puzzled. She
said it looked as if | was in the military,
but for some reason wasn'l in uni-
form. This wasn't normally legal, so it
was very unusual. | nodded impas-
sively. She then went on to say that
someone with the initials TJ had re-
cently had a big influence on my life.
She said she saw me in a very large
building and that in some way | would
come out on top. She didn't know
what that meant, but that was what
she saw.

The large building tumed out to be
the Bliss Electrical School in Tacoma
Park, Maryland, where | spent the first
three months of my Naval electronics
schooling. Being a ham, this was duck
soup for me. | loved every minute of it
and graduated number two in my
class, but only by a hundredth of a
point margin. At the time | was disap-
poinied because if I'd been number
one I'd have had an optlion of taking
the advanced course in Washington
instead of Treasure Island, in San
Francisco. And that, in turn, would
have undoubtedly eliminated my de-

ciding to go to sea on a submarine in-
stead of the research lab.

Commander Boume said o let him
know when | was graduating from
radar school so he could cut orders to
bring me back to his lab. The course
at the Radio Materiel School on T.I.
lasted six months. It was superb. It's
amazing how much you can learn
when you work at it all day every day. |
did well there and earned my Radio
Technician second class stripes on
graduation.

Land Or Sea?

Then | was faced with a big deci-
sion. Should | call Bourne or go to
sea? | figured that a research job
probably would be better for someone
who was married and would be
missed more than |, so | decided to go
to sea. In retrospect | probably would
have been more valuable to the war
effort if I'd gone back to the lab. Even
at sea | was busy designing and build-
ing radar target alarms, setting up a
remote radar screen in my bunk, test-
ing out a new underwater sound sys-
tem concept, and so on. | turned the
radio room into a research lab when |
wasn't on watch or sleeping.

Once I'd decided on going to sea
| wanted to pick a ship where I'd be
in charge. | don't do well taking orders,
so that was the best approach. | found
this meant either a destroyer or a
submarine. Knowing that submarine
pay and food is better, | opted for
that. Besides, | liked the concept of ei-
ther coming out intact or not coming
out. You don’t stand much of a chance

of losing an arm or a leg, just your
life . . . and you know kids of 20 think
they're indestructible.

So | volunteered for submarine
duty. This meant taking a physical
exam. Big deal. | reported to the infir-
mary for the exam. While | was waiting
with a bunch of others | noticed them
memorizing the eye chart, just in case.
My eyes were much better than most
people's . . . | could read signs two
blocks away and read microscopic
print . . . so0 | wasn't worried, but
having nothing better to do | memo-
rized the chart too. | still know it
lorward and backward . . . DEFPOTEC
and CETOPFED. | can read it with my
eyes closed.

Disqualified!

When my turn came the doctor
looked at me and said | was rejected.
Huh? He said | was overweight. How
much am | overweight? He tried to get
me to leave, but | insisted, so he
looked it up. Eight pounds. Hmmm.
Okay, today's Friday, if | come back
Monday eight pounds lighter, will you
accept me then? Sure.

When | reported back to the school
they asked if I'd passed my physical. |
said | had to go back again Monday. |
spent much of the weekend on the ob-
stacle course. | didn't eat or drink any-
thing. | went into San Francisco and
spenl about three hours in a steam
bath, swealing as much water out of
my system as | could.

On Monday morning | reported
back to the infirmary. They weighed
me and found me 10 pounds lighter.

Wow, I'd made it. Almost. The doctor
looked at me again for a moment and
said | was still disqualified . . . fiat feet.
Now what in hell do flat feet have to
do with submarine duty? | was furious
and | staggered back to the school,
weak from hunger, thirst and a week-
end of endless exercise.

The school yeoman asked me if I'd
passed the physical. | said sure and
rejoined my class. Wouldn't you know
they were in the middle of a strength
test at the time . . . and | could barely
stand up. Even so | did well chinning
myself and got a good score for the
tests.

Later, when we were being particu-
larly nastily depth charged, I'd go back
to the yeoman's file on my submarine
and admire my medical record with
the big red stamp on the front, “Dis-
qualified for Submarine Duty.”

When we were graduating from the
school they gave us an opportunity to
sign up for $10,000 in life insurance.
Who needs that, | laughed. After my
first war patrol | decided that the
Japanese were really serious about
killing us. In fact they'd come much
too close a few times. So | applied for
the insurance,

Two war patrols later | got a letter
saying thal the doctor had missed fill-
ing in one of the blanks on the applica-
tion so | had no insurance yel. Having
survived a whole lot more depth
charging, strafing, and bombs being
dropped on us {and missing), | said to
hell with their miserable insurance.
When we had some very close calls
and none of us were al all sure we
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were going to make it, | thought per-
haps I'd made a mistake in passing up
the insurance.

Actually the insurance was a pretty
good deal, so | finally signed up for it
the day they muslered me out a cou-
ple years laler.

Reunions

My old Drum crew gets together
every year for a reunion. At first | put
off going because | really didnt want
lo see all those kids | lived and worked
with 30 years before as old men. None
of us like to come to grips with the
fact that we're getting old and
this would force me to face it. After a
couple of years | started attending
reunions. By then many of my old
shipmates were already dead. The
smokers, mostly.

| go every year or two, getting to-
gether with fewer and fewer each year
as my old buddies die off. We meet in
Mobile, where our old boat is tied up
next to the Alabama in Battleship
Park. Il you're ever down there please
stop and visit the Drum SS-228 and
see where | spent most of the war.
You'll also have a chance o read the
early “Drum Newsletters” | pul out,
complele with some great stories of
the things that happened to us.
They're framed and hanging on the
bulkheads. | was the only one on the
boat with a camera, so | had tons ol

process my film anywhere we stopped
for a refit and rest camp between war
patrols.

A lot of people aren’t comfortable in
submarines. It's a poor place for
claustrophobics. I's even a bad place
lor nervous people, particularly during
a serious depth charge attack. It's hot
. . . often running 150° or more. You
don't dare make the slighlest noise
and you can hear the screws of the
ships above you as they drop their
depth charges.

Well, so much for 50 years ago. Oh
yes, that summer, before | joined the
Navy, | worked at G.E. in Scheneclady
in Building 89, testing and aligning ra-
dio transmitters for the Army. Old-
limers will remember the BC-191. It as
designed in 1935 and was a huge
clunker with a series of seven plug-in
tuning units, each the size of a bread
box and the weight of a cinder brick.
This rig was so crummy it wasn't even
worth converting for ham use after the
war. It was supposed to be used for
command cars and frucks.

The command-set SCR-274N
transmitters (and receivers) were a
fraction of the size and weight, were
far more stable, and put oul as much
power. These were converted for ham
use by the zllions. | enjoyed convert-
ing the BC-459s and used one drive
my pp-813 kilowatt amplifier when |
got into working DX.
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Refer to the above arlicle on page
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Updates section) is incorrect due to
a printing error. The overlay was inad-
vertantly shifted down in last month's
diagram. See Figure 1 in this column
for the correcl paris placement
diagram.
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Figure 1. The corrected parts placement diagram of the PacketMac Modem

pictures for the newsletter. | even had
my own developing tank so | could

Maybe next year I'll wrile about
1943, Maybe not. E

showing the jumper wires as well as the new pad assignments (shown in red).
Using these new pad assignments, just foliow the wiring hookup chart in Figure 4
in the original article for the proper connections.
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30 day money back guarantee! Try at no risk!
Visa, MasterCard & American Fxpress Accepted

B e S pa e e S | S = =)
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SURVEILLANCE

COUNTERMEASURES Electronic Devices

Miniature Transmitter Kits.. $29.95 & up Voice Changers,
Vehicle Tracking, Touch Tone Decoders, Phone Scramblers,
Phone Recording Systems, Bug & Phone Tap Detectors!

CALL IDENTIFIER device = displays callers phone number

stores phone number with date & time of call...$49.85 & w

.m FOR CATALOG SEND $5.00TO... -
- P.O. Box 337, Buffalo, NY 14226 (716) 691-3476

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
¢ Pee| off film and etch
convenient BY% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95

add 3 1.50 postage MY Res. add sales tax

The MEADOWLAKE Corp.
Dept. VE, P.O. Box 497

MNorthport, New York 11768

Amateur Radio Language Guide

* Hundreds of phrases, especially for the ham radio operator
* Vol. 1 - French, Spanish, German, Japanese, Polish

= Vol. 2 - Swedish, |talian, Portugese, Croatian, Norwegian
» Vol. 3 - Russian, Danish, Czech, Korean, Hawailan

« Vol, 4 - Chinese, Dutch, Finish, Romanian, Vietnamese
* Vol. 5 - Hungarian, Arablc, Philipino, Turkish, Indonesian
Send $10 per volume (postage included) 1o:

ROSE, P.O. Box 786, Mundelein, Il 60060-0796
SPECIAL HOLIDAY OFFER: ALL5 VOLUMES ONLY $45.95!

Speak To The World
CIRCLE 134 ON READER SERVICE CARD

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Conttnemal US. & Tesm

THE M2 CENTER

sALEs AMATEUR RADIO sirvicl

5730 Mobud San Antomio, TX 78238
FAX (512) 647-8007

(512) 6806110
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SPECIAL EVENTS

Ham Doings Around the World

DEC 5

ALAMAGORDO, NM The Alamogordo
ARC will sponsor VE test sessions begin-
ning at 12 noon. Persons already holding
an Amateur license and wishing to up-
grade, must bring their original license and
CSCE (if any) and a copy of both. Contact
Ole WASIPS, (505) 437-5896 or Larry
WASUNO, (505) 437-0145 for info. Talk-in
on 146.80 -600.

MESA, AZ The Superstition ARC,
WB7TJD, will sponsor this year's Hamfest
at Mesa Community College, Dobson Rd.,
between SH360 and Southemn Ave., SW
campus comner, 7 AM-2 PM. Tailgating. Ad-
mission: Commercial $10, Sellers $5, Buy-
ers 52 per car, Talk-in: WB7TJD 147.120
+600; 146.84 -600. Contact Bill Howes
KG7XB, 718 N. 94th St., Mesa AZ 85207.
Tel. (602) 380-4839, or write to: SARC,
P.O. Box 1551, Apache Junction AZ

85217. DEC 12

HUNTINGTON, WV The Tri-State ARA,
Inc., will sponsor W5Y1 VE Exams at Our
Lady of Fatima church school class rooms,
545 Norway Ave. No pre-registration nec-
essary. Please bring a photo 1D, copy of
current licenses or original CSCE, and a
completed Form 610 (Form 610 will be
available at the session). Please arrive by
9:15 AM in order to register and have ID
and Form 610 checked prior to examina-

tion. For info call Jim Baker K8KVX, (304)
736-6542.

DEC 20

MILFORD, CT The Fowler Bldg., 145
Bridgeport Ave., will be the site for VE Ex-
ams sponsored by the Coastline Amateur
ARA. All classes. Begins at 12 noon. Walk-
ins. Contact Gary NB1M, (203) 933-5125,
or Dick WATYQE, (203) 874-1014.

JAN 10

MILWAUKEE, WI The 21st annual Mid-
winter Swapfest will be sponsored by the
West Allis RAC at the Waukesha Co. Expo
Center Forum from 8 AM-2 PM. Directions:
1-84 to Co. J, south to FT, west to Expo.
Advance tickets $3; 34 at the door. Table
space: First' 4’ 53 in advance; 34 at the
door. Additional 4' 54 in advance, $5 at the
door; electrical outlet 55 if available. Ad-
vance reservation deadline Dec 31, 1992,
VE Exams given at Red Carpet Lanes
(across the street) starting at 9 AM. Write
with SASE to WARAC Swapfest, P.O.
Box 1072, Milwaukee Wi 53201.

SPECIAL EVENT STATIONS

DEC 12

BROOKHAVEN, MS The Southwest MS
ARC will operate NM5Z from 1400Z-2400Z
to celebrate 175 years of statehood and
Mississippi Homecoming. Operation will be

Listings are free of charge as space permits. Please send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by October 31. Provide
a clear, concise summary of the essential delails about your Special Evenl. Check
Special Events in FILE Area #11 on our BBS (603-924-9343). for listings that

were loo late to get into publication.

in the lower General portion of 40, 20 and
15m phone subbands, and the Novice
10m phone subband. For QSL, send your
QSL and SASE to Mississippi Home-
coming, ¢/o David Pickard NM5Z, Route
4, Box 386, McComb MS 39648.

DEC 19

PERRIS, CA The Hams of the Orange
Empire Railway Museum will operate
KC6TKT and other calls 1900Z-2358Z to
celebrate their annual North Pole Limited
Steam Train operation. Frequency: SSB
28.340 MHz. For QSL, send QSL and #9
SASE to OERM, P.O. Box 548, Perris CA
92572-0548.

DEC 19-20

NORTH POLE, AK The North Pole Ham-
sters ARC will operate Station WL7CX
from the home of Santa Claus. Operation
will be on 20m and the Movice portion of
10m. Send QSL and SASE to N.P. Ham-
sters ARC, PO. Box 56424, North Pole
AK 99705.

DEC 23-24

SMITHFIELD, NC Triangle East ARA will
operate NASXG from 1300Z-2300Z to
commemorate the 70th anniversary of the
birth of the late Ava Gardner. Frequencies:
CW—3.715 and 7.135; PHONE—14.260
and 28.335. For cerfificate or card, send
QSL and appropriate SASE to TEARA,

209 N. Third St., Smithfield NC 27577.
DEC 30-JAN 1

PASADENA, CA The Relay Repeater
Club will operate Station KFEUF, 1600Z-
0200Z each day, Dec. 30-Jan 1, from the
Wrigley Mansion, to commemorate the
104th anniversary of the Tournament of
Roses—104 years of the Hose Parade
and 79 years of the Rose Bowl Game. Pri-
mary frequency will be 28.460 MHz. Sec-
ondary frequencies will be 21.335 MHz
and 14.260 MHz. Amateurs In
California/Nevada can contact the station
on the half hour, on 2m, through the
147.21+ rptr., or on the hour on 220 MHz,
via the Condor Conneclion. For a cerdifi-
cate, please send a QSL with Contact
Number and a 9 x 12 SASE with 58 cents
postage to Relay Repeater Club, P.O.
Box 81, Arcadia CA 91066-0081.

JAN 2-3 and JAN 9-10

FLEN, SWEDEN The 22nd annual Hunt-
ing Lions in the Air Gontest, sponsored by
the Int'l. Assn. of Lions Clubs, and coordi-
nated by the Lions Club Flen (Sweden),
will be active on CW from 0900 UTC Sat.
Jan 2-2100 UTC Sun. Jan. 3. SSB will be
active 0900 UTC Sat. Jan 9-2100 UTC
Sun. Jan 10. For rules and info, please
write to: Contest Committee, Lions Club
Flen, Box 106, 642 23 Flen, Sweden. All
logs must be mailed by Feb. 15, 1993,

THIS MONTH'S GOODIE FROM THE CANDY STORE
[——— KENWOOD
R
——— UNDER $3700.00 =2

Zimilar Savings On Yaesu, Astron, 2

Ican, Hy-Gain, Alinco, Elc. AL T O

AMERITON AL-811

3573.90
Cwer 3039 Ham items in Stock, all Prces, Cash FOB Preston.
More Specials in HAM-ADS. Looking for Something not Listed?

Call Today (208) 852-0830

ROSS DISTRIBUTING COMPANY
78 5. State Street, Preston, Id. A3263
Hours Tue.-Fri. 9-6 - 9-2 Mondays. Closed Sat. & Sun.

Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV
¢ Witra High Gain 50db(+) » Tuneable 1.9 1o 2.7 Ghz.
& * 55-Channel Dish System $199.95
* 36-Channel Dish System $149.95

* 20-Channel Dish System $124.95

» (ptional Gommercial Grid Antenana: (Rot shown| &dd §50 00
= Yagi Anlennas, [;L]rnﬁnnnn!sl Cusiom Tuneng Avadabie

& w Cail or write {SASEY for “'FREE” Catalog

" PHILLIPS-TECH ELECTRONICS
Dish Evstm P.0. Box 8533 » Scottsdale, AZ 85252
LIFETIME  (602) 947-T700 ($3.00 Credit all phone orders)
WARRANTY  MasterCard = Visa » American Express » CO0's « Quantity Pricing

CIRCLE 254 ON READER SERVICE CARD

CIRCLE 249 ON READER SERVICE CARD

SELL YOUR PRODUCT IN 73 CALL 800-274-7373!

 INTERACTIVE
REMOTE ALARM &
CONTROL SYSTEM

* Control anythmg from your handheld using DTMF
* Command confirmations are transmitted to you in CW
* Remote reading of system status and sensing lines
* Alarm subsystem will page you using DTMF scheme
* 3 Relay contacts and 3 remote sensing lines available
* User Changable passwords. * Powered by 12V DC
* User programmable automatic station |D in CW
* Connect easily lo speaker/microphone/PTT of radio

m Mail Your order 1o
L

J&W Technology
38 Jade Streel

Scarborough,Ont.
Canada M1T 218

R e L
@ 00 pirs ,.".. 2.

Introductory. Offer
Aszembled & tested with case 31489 135

Assembied & tested (no case) 31193 US
MBI (aait fowietts pursiasi S 10uUs FAX/NVoice (416)298-4480

Prices are in US Funds, Please add 35 for handling & shipping
Onlano orders add 8% PST. Money orders or certified checks
Personnal checks allow 3-4 weeks o clear No COD's

MASTE R '::AH-D ﬂ.ﬂﬂﬁptﬂd HEhaecpe Drders wall e conseren Lo Caraman tolliaes|

Dieales Inuines Walkcame

CIRCLE 246 ON READER SERVICE CARD

SIGNAL CUBE®
DicitaL FieLp STRENGTH METER
High Resolution R.F.
Amplitude Measurements

(see article in the November '92 issue)

NYE ENGINEERING

(o0 |\' [ o
4020 Galt Ocean Drive #606

Ft. Lauderdale, FL 33308

Phone: 305-566-3997 $159
Fax: 305-537-3534 + shipping

CIRCLE 290 ON READER SERVICE CARD

1992 CALL DIRECTORY
(On Microfiche)

Call Directory
Name Index
Geographic Index

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282-5628
CIRCLE 170 ON READER SERVICE CARD

SCARED OF THE CODE?

IT'S ASNAP 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 is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours
today.

For all MS-DOS computers (including laptops).
Available at dealers, thru 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 E
Specify 5% or 3% inch disk

{price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD
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vy

fix things, soif it doesn't work, say so.

many calls, too high.

NH 03458 and get set for the phone calls.

Tum your old ham and computer gear into cash now. Sure, you can wail for a hamfest to try
and dump it, but you know you'll get a far more realistic price if you have it out where 100,000
active ham potential buyers can see it than the few hundred local hams who come by a flea
market table. Check your attic, garage, cellar and closet shelves and get cash for your ham and
computer gear before it's too old to sell. You know you're not going to use it again, so why
leave it for your widow to throw out? That stuff isn't getting any younger!

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost)—comes to 35 cents a word
for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on telling a
long story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. |f you're placing a commercial ad, include an
additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months before the
action starts; then be prepared. If you get too many calls, you priced it low. If you don't get

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 rig you're not using now. Or you might get busy
on your computer and put together a list of small gear/parts to send to those interested?

Send your ads and payment 1o the Barter 'n’ Buy, Sue Colbert, 70 Rt. 202N, Peterborough

The deadline for the January classi-
fied ad section is November 12, 1992.

HAM RADIO REPAIR CENTER, quality
workmanship. Solid state or tube, all
makes and models. Also repair HF ampli-
fiers. Affordable Electronic Repair, 7110
East Thomas Rd., Scollsdale AZ 85251.
(602) 945-3908. BNB220

GIVE THE GIFT OF MUSIC THIS HOLI-
DAY SEASON. THE RYTHM OF THE
CODE Morse Code Music. See ad index to
locate our display ad. Kawa Productions,
PO Box 319, Weymouth MA 02188.
BNB221

FINALLY HEAR those unreadable signals
buried in noise, helerodynes, tuner uppers.
The REVOLUTIONARY new JPS audio fil-
ler NIR-10, digital signal processing, sim-
ple hook up, deep discounted $329.95 de-
livered! Authorized dealer: Davis RF Co.,
P.O. Box 230-5, Carlisle MA 01741. 24-
HR. Orders: (800) 484-4002, code 1356.
BNB254

THE MOST COMPLETE AND COMPRE-
HENSIVE RESISTOR COLOR CODE
IDENTIFICATION CHART/COIL WINDING
DATA CHARTI/L, C, F NOMAGRAPH. Is
your resister identification getling rusty?
Don't waste time looking for thal old basic
electronics book. Have this handy chart
posted above your work bench. Chart in-
cludes these hard to interpret 5-band preci-
sion resistors, includes all known lolerance
colors too! Included with the resisor chart
is a handy coil winding data chart for RF
coll windings. For those who hate to do
math calculations, if you know any two of
your L, C, or F, you can find the other in-
stantly with this handy L, C, F Nomagraph!
Send $3.00 to TMS ELECTRO DATA
INC., 4906 S.E. Mills, Lawton OK 73501.
BNB255

QRP KITS IN CANADA! CW Transceivers,
Receivers, Morse Keys, and more. De-
tails: "“CQ RADIO KITS,” Box 1546, Brad-
ford, Ontario. L3Z-2B8 CANADA. (416)-
775-8118. BNB433

QSL CARDS- Look good with top guality
printing. Choose standard designs or fully
customized cards. Request free brochure,
samples (stamps appreciated) from
Chester QSLs, 310 Commercial, Dept. A,
Emporia KS 66801. FAX (316) 342-4705.
BNB434

REVOLUTIONARY HYBRID AERIAL
WIRE: 168-strand copper "“FLEX-
WEAVE" Tm, #14, strong, Ultra Flexible,
ties in knots, nonstretch, won't rust/kink
like copper weld, $36.95 first 275’ (mini-
mum), $.13/ft. thereafter, includes ship-
ping! (Radial wire only.) Catalog $1.00.
DAVIS RF Co., P.O. Box 230-S, Carlisle
MA 01741. (B00) 484-4002, code 1356.
BNB557

CDAX, GROUND RADIAL WIRE, lowest
cost, top quality, MilSpec RG-213, 5.38/ft.,
RG-8X, $.19; RG-58, $.18: LOW LOSS
Belden equiv. RG-9913, §.39; any lengths
plus shipping. Radial wire #16,
539.50/1000 ft. includes shipping! Immedi-
ate shipment. Catalog, $1.00. DAVIS RF
Co., P.O. Box 230-S, Carlisle MA 01741.
(800) 484-4002, code 1356. BNB562

RIG REPAIR by 20-year ham. Fast, rea-
sonable. Skip Withrow, 5404 S. Walden
Street, Aurora CO B0015. (303) 693-0997.

BNE702

IBM PC VIDEO DIGITIZER 640 BY 480
RESOLUTION. 256 gray levels, $89.98.
Demo disk, $3. Information, $1. Color-
burst, Box 3091, Nashua NH 03061.
BNB703

ROSS' $558 NEW December (ONLY):
KENWOOD T5-4505 SPHONE, TH-7BA
SPHONE, TM-241A 5355.00, TS-711A
$1000.00, MFJ 815B $52.00, 949E
$134.80, 311 540.00, HEATHKIT HW2P
5239.99, HW24HT $2989.90, HK232A
$230.00, TELEX HYGAIN CD-45l1l
5240.00, 372-S 5419.90, 500 FT RG-213
5150.00, YAESU FT-470 5470.00, FT-
7JO3RTT 5258.90, SC-1 $139.99. YR-901
549999, ALL LIMITED TIME OFFERS.
OVER 9,037 ham-related items in stock for
immediate shipment. Mention ad. Prices
cash, F.O.B. Preston. HOURS TUESDAY-
FRIDAY 9:00 TO 6:00, 9:00-2:00 P.M.
MONDAYS, CLOSED SATURDAY & SUN-
DAY. ROSS DISTRIBUTING COMPANY,
78 SOUTH STATE, PRESTON ID 83263.
(208) 852-0830, BNB707

GIANT SOLAR PANELS $44.00 EA! Ex-
cellent Prices/Solar Equipment/Acces-
sories. Free Information/Send Stamped
Envelope, Catalog $3.00. To: Quad Ener-
gy. P.O. Box 690073, Houston TX 77269.
(713) 893-0313. BNB715

SIMPLEX REPEATERS 5149.00! We
manufacture them ourselves. Quad Ener-
gy. (713) 893-0313. BNB716
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ELECTRON TUBES: All types and sizes.
Transmitting, receiving, microwave . . .
Large inventory = same day shipping. Dai-
ly Electronics, 10914 NE 39th ST. Suite B-
6, Vancouver, WA 98682. (B00) 346-6667
or (206) 896-8856. BNB719

WE HAVE IT! AEA, Astron, Bencher, Bul-
ternut, Callbook, Comet, Diamond, Hustler,
Kantronics, Larsen Antennas, MFJ, Radio
Shack, Smiley, antennas, Valor antennas,
and more. Small town service with dis-
count prices. Dandys, 120 N. Washington,
Wellington KS 67152. (316) 326-6314.
BNBT22

MINIATURE POLICE RADAR TRANS-
MITTER one mile range, 541 assembled,
$31.00 kit, (219) 489-1711. P.O. Box
80096, Fort Wayne IN 46898. BNB725

BUILD YOUR OWN WIRE ANTENNAS,
parts, GROUND RADIAL WIRE, open-wire
feedlines, copper-weld, insulators, coax,
Dacron rope, baluns, etc., LOWEST
PRICES. Cataloq, $1.00, DAVIS RF Co.,
P.C. Box 230-5, Carlisle MA 01741. (800}
484-4002, code 1356. BNB726

HAM RADIO REPAIR—Prompt service.
ROBERT HALL ELECTRONICS, 1660 Mc-
Kee Rd., Suile A, San Jose CA 95116.
(408) 729-8200. BNB751

TEN-TEC, new factory boxed latest 1992
production models, USA made, 535 Arg-
onaut, 536 Delta, 563 Omni 6, 585
Paragon Transceivers, 420 Hercules, 422
Centurion, 425 Titan Linear Amplifiers,
238, 253, 254 Antenna Tuners, 239, 240
Dummy Loads, mobile HF Antennas, Key-
ers, Cabinets, Filters, Visa/MC or check,
for best mail-order deal, write/phone Bill
Slep 704-524-7519, SLEP ELECTRONICS
COMPANY, Box 100, Otto NC 28763-
0100. BNB756

AMIGA, MACINTOSH, ATARI, ST/XL/XE
Amateur Radio and electronics PD soft-
ware, $4.00 per disk. Send 2 stamp SASE
for catalog. Specify which computer! KD-
ware, Box 1646, Orange Park FL 32067-
1646. BNB757

LOWEST PRICES ON RAMSEY KITS
AND ASTRON POWER SUPPLIES. Send
SASE for price list. INTERNATIONAL
PRODUCTS, INC., 5083-A Jonestown Rd.
Suite 441-7312, Hamisburg PA 17112,
BNB759

AMATEUR RADIO SERVICE: Complete
repair facility. 15 years communications re-
pair experience. Special service needs?
No problem. Give us a call. Compassion-
ate rates. HAMSERV, 1720 Grand Ave.,
Waukegan IL 60085. (708) 336-2064
(Dean) or Voicemail at (708) 580-2034,
BNB760

THERMOGRAPHED CARDS! Raised
print QSLs at flat printing prices. Samples:
Phone (B17) 461-6443 or write: W5YI
Group, Box 565101, Dallas TX 75356.
BNB761

WANTED; HAM EQUIPMENT AND OTH-
ER PROPERTY. 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 organiza-
tion working to get Ham Radio into schools
around the country as a theme for leach-
ing using our EDUCOM-Education Thru
Communication-program. Send your radio
to school. Your donated amateur or other
property, which will be picked up or ship-
ping arranged, means a tax deduction to
the full extent of the law for you as we are

an IRS 501 (c) 3 charily in our twelfth year
of service. Your help will also mean a
whole new world of educational opportuni-
ty for children around the country. Radios
you can write off, kids you can'l. 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 Radio with your help. Meet us on the
WB2JKJ CLASSROOM NET: 7.238 MHz.
1200-1330 UTC and 21.395 MHz. 1400-
2000 daily. BNB762

ELIMINATE MULTIPLE NOISE TONES in
your receiver audio output. The revolution-
ary new JPS notch filter, model #NF-60,
Digital Signal Processing simple hook up.
Unlike other Notch Filters, noiches out
multiple varying tones. Deep Discounted:
$138.50 delivered continental U.5.! (Else-
where $150.00 plus shipping.) Authorized
JPS dealer: Davis RF Co., P.O. Box 230-S,
Carlisle MA 01741. 24-HR orders: (800)
484-4002, code 1356. BNB763

SOLAR POWERED HAMS! The
Sunswitch is a charge coniroller to protect
your batteries from over charge. Fower
MOSFETs are used, no relays! Assembled
tuned and tested $39.95 plus $2.50 ship-
ping. Sunlight Energy Systems, 2225
Mayflower NW, Massilion OH 44647,
BNB774

MILITARY MONITORING ANTENNAS:
broadband VHF/UHF discones, biconicals,
satcom types, 30-1000mc. shipboard con-
struction, "N’ connectors, satcom preamps,
antenna multicouplers, cables, acces-
sories. (419) 726-2249. BNB&813

FREE SHAREWARE AND HAM CATA-
LOG for IBM or CoCo. Marse code com-
puter interfaces, $49.95. Dynamic Elec-
tronics, Box 896, Hariselle AL 35640. 205-
773-2758. BNB815

CALLER ID For Your Computer! PC
compatible TSR pops up with caller’s
name and other information you wish to
keep. Logs all incoming phone calls.
Assign alarms or lock oul specific callers.
Check with your local phone company
for availability of CLID service. Interface
& Software $59.95. (301) 428-7210.
BNBB20

RADIO HOBBY BBS! 1000's free ham
programs. (708) 238-1901. 14.4/96/24/12/
300 bps. ENB821

EASYTERM for full control of the PK-232
and Kenwood Digital Radios. This sophisti-
cated low cosl ($29.95) program includes
a 30 page manual. For more information
call 1-800-336-7796 any time.  BNB823

FOR SALE: Collection of 15 disks ol
Shareware software for Ham, electronic
design, antenna design and circuil element
design. All disks are for the PC/MS DOS
Send $39.895 & $5.00 for Handling
KC4CIQ, 213 Holly Ave., So. Pittsburg Th
J37380. BNB824

DESIGN CUSTOM FIR DIGITAL FILTERS
for DSP projecis. FIRPLOT v2.8 creates
length 3-128 Bandpass, LP, HP, Notch fil
ter coefficients on any PC. Details in HF
4/89 or SASE. Executable w/manual $5¢
on 3.5/5.25" Paul Selwa, NB3K. 61 E
Tilden Dr., Brownsburg IN 46112. BNB825

SEIZED GOODS, radios, stereos, comput
ers, and more by FBI, IRS, DEA. Availabli
your area now. Call 1-800-338-3388 exi
C-6223. BNB826



HENRY RADIO 3K CLASSIC AMPLIFIER
3.5 30MHz, AMP is in showroom condi-
tion, 1 1/2 years old, all reasonable offers
considered, original cost $2,700. If pur-
chased, you must arrange shipping or pick
up. Call 401-272-4916. BNB828

YAESU FT-890 Xcvr New, in factory box
$799.95. Tom-WSLON, Austin TX (512)
261-8432> BNB829

CUSTOM BEAM HEADINGS, $3.75 post-
paid, F. Aden, N7SOK, 4096 Marcia Place,
Boise 1D 83704. BNBB30

DIGITAL SWR and POWER METER, As-
semble, Kit, or Plans, with Alarm and Set
Points.FREE information. RUPP ELEC-
TRONICS, 5403 Westbreeze, Fort Wayne
IN 46804. 219-432-3049, BNB831

R-390-A SERVICE: module repair fo com-
plete remanufacture, cosmetic restoration,
20 years experience, expert service, 1-
week turnaround. Very reasonable, any
condition accepted. (419) 726-2249.
BNB834

FCC COMMERCIAL LICENSE PREPA-
RATION RADIOTELEPHONE-RADIO
TELEGRAPH. Latest home study fast
easy audio video.FREE details WPT Publi-

cations 1-800-800-7588. BNB840

PRINTED CIRCUIT BOARDS-etched,
drilled, tin-plated. Single sided $1.25/sq.
inch, No setup charge. Send negative or
artwork ($10.00 for negative). We can gen-
erate artwork from your schematic. CHEL-
CO ELECTRONICS, 61 Water St. Mayville
NY 14757 1-800-388-8521. BNBE842

CUBAN FOOD RECIPE BOOKLET. Black
Beans, Yellow Rice, Picadillo, Ropa Vieja,
more. $5.00 Postpaid. Ken Merrill, 10234
SW 55th Lane, Gainsville FL 32608.
BNBB70

NEVER BEFORE! 20,000 shareware pro-
grams on three CD-ROM discs. $69 plus
35 shipping. Including many useful ham
programs. Amazing value! Dealers want-
ed! Crosley, Box 276G, Alburg VT 05440.
(514) 739-85328. BMBST71

ARROW ANTENNA 2M Portable Beam
converis from walking stick to 4 element
beam in less then 2 minutes. High gain,
wide bandwidth, low SWR. Weighs only
1.3 LB. $65. & $7. S&H. Al Lowe NOIMW.
(303) 663-5485. 1461 Peacock Pl, Love-
land CO B0537. BNB872

K8XF TELEGRAPH KEYS IMPORT
COMPANY. Just arrived Hi-Mound's re-
markable quality, superior constructed
keys affordably priced. MK-705 lam-
bic dual paddle, marble base $129.95.
HK-702 Handkey, marble base $149.95.
BK-100 Bug, bakelite base $154.95. Keys
have plastic dust covers. Shipping $8
LUPS. Florida OPS 6% sales tax. Flyer,
S.A.5.E. appreciated. K8XF, 9929 Fox
Squirrel, Newport Richey FL 34654,
BNE873

CW ENTHUSIASTS! Be proud to own one
of these hand-crafled brass morse keys.
Realistic prices. Details. CQ Radio Kits,
P.O. Box 1546, Bradford. Ontario. L3Z2288.
Canada. BNB874

FREE Ham BBS. 317-742-2214. BNB899

AMATEUR RADIO REPAIR!! All makes &
models maximum labor per unit, $80.00.
TELO (Dan), 1302 S. Uplands Dr., Ca-
mano Island WA 98292, (206) 387-3558.
BNBS00

HEATHKIT NOSTALGIA-History in pic-
tures and stories of and by the people in-
volved. 124 page paperback by K8TP.
Send $9.95 (plus tax in WA) to Heath Nos-
talgia, 4320-196th 5.W., Suite B-111, Lyn-
nwood WA 98036. BNB903

COMMUNICATIONS AT ITS BEST! AR-
900 $219.00, AR-1000XC $399.00, AR-
2500 $439.00, AR-3000 $969.00, Lowest
prices on AOR Radios guaranteed.
CB's, Scanners, Radar detectors, caller
ID's, and more. Free Shipping
Visa/MC/AMEX. Turbo Electronics, 366
North Broadway, Suite 310, Jericho NY
11753. Inquiries: 516-938-1946/orders 1-
800-33-TURBO. BNB905

R-390-A SQUELCH MODIFICATION:
small external add-on module, super sen-
sitive, works great on AM and SSB, 15
minute installation, instructions included.
$25.00. (419) 726-2249. BNBS06

LIGHTNING BUSTER. Protect your in-
vestment before it's too late! Gas dis-
charge arrestor, DC to 500 MHz, 500
Watts PEP, S0-239. $39.95. ELECTRO-
MAN, Dept. 73, Box 24474, New Orleans
LA 70184. BNB914

WANTED: BUY & SELL All types of Elec-
tron Tubes. Call toll free 1 (800) 421-9397
or 1 (612) 429-9397. C & N Electronics,
Harold Bramstedt, 6104 Egg Lake Road,
Hugo MN 55038. BNB915

ESTATE SALE: Wilton, CT—Rohn HDBX
48 FT. Tower. Tri Band plus 40, 11 EL on
144 & 440. tri-Band vert. 2-220-440.
Comes complete with 175 FT. Dipole on
two acres, Cul-De-Sac, and 5 brms, 3-1/2
baths. 4005F finished shack (over 2 car
garage) 2FF, 2 outbidgs, attached Gmhse,

exquisite gardens, stone walls, new Kitch,
HWD Firs, new furnace, fresh paint in/out,
new roof, new driveway. Ready to go.
Priced at $587,500 well below peak value,
surviving spouse is moving on. CONTACT
KA1AIA at (203) 762-8378. BNB316

COMMODORE 64 HAM PROGRAMS-8
disk sides over 200 Ham programs
$16.95./5.29 stamp gets unusual software
catalog of Ulilities, Games, Adult and
British Disks. Home-Spun Software, Box
1064-BB, Estero FL 33928. BNBI17

ENGRAVING-CALL PINS-Clocks-Club
Award Plaques/Trophies-Desk Holders-
Pen Sets-Equipment |.D. Plates. Send
$2.00 for catalog or SASE for popular
hamfest items to: TR Enterprises, Box 36
B, Tyler Hill PA 18469. BNBE962

PRINTED CURCUIT BOARDS for projects
in 73, Ham Radio, QST, ARRL Handbook.
List SASE. FAR Circuits, 18N640 Field Ct.,
Dundee IL 60118. BNBO66

COMPONENTS FOR QRP’ERS, HOM-
BREWERS AND HOBBYISTS. Great
selection and great prices large SASE
1o KA7QJY, COMPONENTS, Box 3893,
Logan UT 84323. 801-563-5173.

BNBI67

MARCONI SALAD AND TESLA TATERS!
ElectroMeals Cookbook, available just in
time for holiday gift giving. 125+ recipes,
$12.00 plus $3 S&H. ELECTROMAN,
Dept. 73, Box 24474, New Orleans LA
70184, BNBY968

AZDEN SERVICE by former factory fech-
nician. Southern Technologies Amateur
Radio, Inc., 10715 SW 190 St, #9, Miami
FL 33157. (305) 238-3327. BNB979

COMMODORE 64 REPAIR Fast turn
around. Southern Technologies Amateur
Radio, 10715 SW 190th Street #9, Miami
FL 33157. (305) 238-3327. BNBOG2

SURPLUS Huge guantities. Lowest prices
in America! Dealers wanted. Catalogs $3.
SURPLUS TRADERS, Box 276A, Alburg
VT 05440. BNB9B5

HOBBY/BROADCASTING/HAM/CD/SUR
VEILLANCE transmitters, amplifiers, cable
TV, science, bugs, other great projects!
For catalog, call/write (916) 534-0417.
PAMAXIS, Box 130-59, Paradise CA
95867, BNB991

CELLULAR HACKERS BIBLE- 554 45,
Cellular Programmers Bible-584.45, Cable
Hackers Video-$39.95, Satellite Hackers
Bible-556.95, Scanner Hackers Bible-
$34.45. TELECODE, P.O. Box 6426-RF,
Yuma AZ B5366-6426. BNB9S3

VIDEQOCIPHER/SATELLITE/SCANNER/
CABLE/AMATEUR/CELLULAR. Repair
Manuals, Modification Books & Soft-
ware. Catalog-$3.00. TELECODE P.O.
Box 6426-RF, Yuma AZ 85366-6426.
BNB394

ROTOR PARTS ROTOR service, ROTOR
accessories: Brak-D-Lays, Quik-Connects,
Pre-Set mods. NEW models for sale. Free
catalog. C.A.T.S., 7368 SR 105, Pem-
berville OH 43450. BMNB996

SUPERFAST MORSE CODE SU-
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique. $10. Both
$17. Moneyback guarantee. Free catalog:
SASE. Bahr, 150-T3 Greenfield, Blooming-
dale IL 60108. BNB938

OWNERSHIP STATEMENT
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Descrambling VOL.1 (BASICS), 1983, 1991 Editions are
all different. $14.95 each. MDS Handbook $9.95.
Satellite systems under $600. $12.95 (52). Any 3/$29.95
or 5/549.95. Scrambling news monthly will keep you up
to date on Plus Breaks. $24.95/ Yr. Special. Everything
we have including Video. $102.95. New Catalog $1.

SUMMER SPECIAL

MOT MICOR ACC;

8F CABLE $8.00

SPEAKER $10.00
$15.00
GEEXECII: 42-50 MHz . 50 WATT,

—dli= - WITH ACC, GROUP; $110.00 (NO ELEMENT)
50-MOT MICORS T74RTA 3803BASP 11-ALL ACC., AS 1S §185.00 EACH.

MT 500 HB 150-180, 4F TONE, 1 SET ELEMENTS, AS |5 585.00
T54 MICOR DRAWER, 450470, 5125.00

T54 MICOR, 470-512, $50.00
MICOR 45W, 132-150 DRAWER. $85.00

ALL SALES '"CASH" OR''CERTIFIED FUNDS" SHIPPED BY UPS.

C.W. WOLFE COMMUNICATIONS, INC.

* FAX %« FAX » FAX %

* TELEPHONE * TELEPHONE *

Scrambling News, 1552P Hertel Ave., Buffalo,

N.Y. 14216 COD's 716-874-2088 Voice/FAX

CIRCLE 36 ON READER SERVICE CARD

2 F 8CAN $5.00

$£80.00 EACH:

CALL OR WRITE FOR CURRENT FLYER.

1113 Central Avenue
Billings, Montana 59102

(406) 252-9617

(406) 252-9220

CIRCLE 20 ON READER SERVICE CARD
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REFERENCE

20N101 Everyday Electronics Data Book hy Mike Toolev BA. Infor-
mation is presented in the form of a basic electronic recipe book with nu-
merous examples showing how theory can be put into practice using a
range of commonly available “industry standard”™ components and de-
vices. 256 pp. 134 line drawings. $18.00

20N102 Practical Digital Electronics Handbook hyv Mike Tooley
contains nine digital test gear projects, CMOS. and TTL pinouts and tables
or reference data. Introduces digial circuits. logic pates. bistables and
limers. microprocessors, memory and inputfoutput devices. before looking
at the RS-232C interface and the IEEE-488 and IEEE-11KK) microproces-
sors buses. 208 pp., 100 line drawings. $14.50

20N103 Electronic Power Supply Handbook by lan R. Sincluir
covers many types of supplies—bateries, simple AC supplies. switch
mode supplies and inverters. All types of supplies used for electronics pur-
poses are covered in detail, starting with cells and bateries and exiending
by way of rectificd supplies and linear stabilizers o modem switch-mode
systems, [C switch-mode regulators, DC-DC conventers and inverters, 144
pp.. % line drawings. $16.25

20N104 Electronic Test Equipment Handbook hy Sreve Maney isa
puide 1o electronic test equipment for the engineer, techniciun, student and
home enthusiast. Provides a practical guide w0 widely used electronics in-
struments and the techniques of measuring a wide range of parameters in
¢lectronics systems, 216 pp., 123 line drawings. $15.00

20N105 Digital Logic Gates and Flip-Flops by fan R. Sinclair. what
they do and how (0 use them, Seeks to establish a firm foundation in digi-
tal electronics by treating the wopics of gates and Mip-flops thoroughly and
from the beginning, For the user who wants to design and troubleshoot
digital circuirry with considerably more understanding of principles than
the constructor, and who wants to know maore than a few rules of thumb
about digital circuits. 204 pp., 168 line drawings. $18.00

09022 The World Ham Net Directory by Mike Witkowski New—2nd edi-
tion. now over 600 net listings. This book introduces the special interest ham
radio networks and shows you when and where you can tune them in. $9.50

10F092 1992 International Callbook

The new 19492 International Callbook lists 500,000 Hicensed radio ama-
teurs in the countnes outside North Amenca. I covers South Amenica. Eu-
rope. Africa, Asia. and the Pacific area (exclusive of Hawail and the LS.
possessions). $29.95

100092 1992 North American Callbook

The 1992 North Amencan Callbook lists the calls. names. and address in-
formation for over 500,000 licensed radio amateurs in all countries of
North America. from Panama to Canada including Greenlund. Bermuda,
and the Canbbean islands plus Hawaii and ULS. possessions, $29.95

05H24 Radio Handbook, 23rd Ed. by William I. Orr WGSAI 540 pages of
everything you wanied to know about radio communication, Indepth study of
AC/DC fundamentals, SSB. antennas, amplifiers, power supplies, and more.
$29.50 hard cover only.

02B10 Heath Nostalgia by Terry Perdue K8TP A brief history of the
Heath Company of Benton Harbor, Michigan - with fond memories of and by
those who were responsible for the Heathkit name becoming world famous.
$9.50

10DFS2 1892 Callbook Supplement An updaie to the 1992 International
and American callbooks. $10.00

12E76 Basic Electronics Prepared by the Burean of Naval Personnel.
Thoroughly revised in 1972, Covers the important aspects of apphed clectron-
ics and electronics communications, 567 pp. $10.95

12E41 Second Level Basic Electronics Prepared hy the Bureau of
Naval Personnel Sequel 10 Basic Electronics, thorough meaiment of the more
advanced levels of applied electronics, Includes microwave receiving and
wransmitting. Hundreds of excellent diagrams. 323 pp, $7.50

01045 The lllustrated Dictionary of Electronics, 5th Ed. by Rufus P
Turrer and Stan Gibilisco. Featuring more than 27,000 entries, an exhaustive
list of abbreviations, and appendices packed with schematic symbols and con-

version tables, this is by far the most comprehensive dictionary of
practical electronics and computer terms available, 720 pages. $26.95

04M54 GGTE Morse Tutor From beginner to Extra class in easy
self-puced lessons. Code speeds from 1 o over 1K) words per minute,
Standard or Famsworth mode, Adjustable one frequency. Create your
own drills, practice or actual exams. Exams conform 10 FCC require-
ments. 5 1/4” floppy for IBM PC, XT. AT, P5/2 or compatibles.
$19.50

04M55 Advanced Edition $29.95

20N0%1 Most-Often-Needed Radio Diagrams and Servicing
Information, 1826-1938, Volume One compiled by MN. Beitman
An invaluuble reference for anyone involved in Vintage Radio restora-
tion. Hundreds of schematics. writing diagrams and parts lists, all from
the original sources. $11.95

20N096 How To Read Schematics (4th Ed.)

by Donald E. Herringion Written for the beginner in electronics, but it
also comtains information valuable to the hobbyist and engineenng
technician. This book is your key to unlocking the mysteries of
schematics. beginning with a general discussion of clectronic dia-
grams. $14.95

20N097 Radio Operator's World Atlas

by Walt Stinson, WOCP This is a compact (5x7), detailed, and compre-
hensive world atlas designed 10 be a constant desk top companion for
radio operators, and as a replacement for the traditional bulky and out-
duted atlases. Also included are 42 pages of vital stanistics about each
country. Popular with DXers worldwide, $17.95

20M020 Secrets of RF Circuit Design

by Joseph J. Carr Written in clear non-technical Linguage, covers
everything from antennas to transistors. You will lean the basics of re-
ceiver operation. the proper use and repair of components in RF cir-
cuits. the principles of radio signal propagation from low frequencies
o microwave, and much more! $19.50

20N109 73 Magazine Index 1960-1990

A compléte index 10 every article published in 73 Magazing through
1990. Eleven major categories, further subdivided into 25 individual
subject ureas. provides easy access 1o thousands of articles, and a
wealth of technical information. Book $15.00

IBM software (specify type) $20.00

20N110 Product Reviews Since 1945

contains an index to 3,400 product reviews that have appeared in (5T,
CQ, HR. 73 and Radcom. Alphabetically listed by manufacturer. Book
$12.95

SHORTWAVE

06557 1992 Passport to World Band Radio by In-
iernarional Broadeasiing Services, Lid. You can have the
world at your fingertips. You'll get the latest stanon and
time grids, the 1992 Buyer's Guide and more. 384 pages.
$16.50

03511 Shortwave Receivers Past and Present
edited by Fred J. Gsierman Concise puide to 2004 shor-
wave receivers manufactured in the last 20 years: Gives
key information on each model including coverage. dis-
play. circuit type. performance, new value, used value. elc.
Photos on most models. The Blue Book of shortwave radio
value, 1987, 104 pages. 8 12 x 11.58.95

07H25 The RTTY Listener by Fred Osrerman New and
expunded version. This specialized book compiles 1ssues |
through 25 of the RTTY Listener Newsletter. li contines
up-to-date. hard-to-find information on advanced RTTY
and FAX monitoring techniques and frequencies. 124
pages. $19.95

03C09 Shortwave Clandestine Confidential by Ger-
ry L. Dexter Covers all clandestine broadcasting, country
by couniry: tells frequencies, other unpublished informe-
tion: spy, insurgents. freedom fighters, rebel. anarchist ra-
dio. secret radio. Current publicanon, 84 pages. $8.50

03M221 US Military Communications (Part 1) Deals
with US Military communication channels on shonwave.
Covers frequencies. hackground on point-to-point frequen-
cies for the Philippines. Japan and Korea, Indian and Pacif-
ic Oceuns, and more. 102 pages, $12.95

03M222 US Miltary Communications (Part2) Cov-
ers LS Coastguard. NASA. CAP, FAA, Dept. of Energy.
Federal Emergency Managzment Agency, Disaster Com-
munications. FCC, Dept. of Justice. From 14 KC 10 "WiT3
KC. 79 pupes. $12.95

03M223 US Military Communications (Part 3) This
part completes the vast overall frequency list ot US Mili-
lary services, from B993 KC 10 27,944 KC. 78 pages.
$12.95

09542 The Scanner Listener's Handbook b Ed-
ward Soomre N2BFF Get the most out of your winner ra-
dio. Covers petting sturied, scanners and receivers. anten-
nus, coaxial cable, accessories, computer controlled moni-
wring. more. $14.95

035208 Radioteletype Press Broadcasts hv Wi hae!
Schauy Covers schedules of Press Services by time, fre-
quency, and country broadcasting in English, French, Ger-

man. Spanish, and Poruguese. Detailed Press Agency Por-
truits. 120 pp. $12.95

11788 Tune in on Telephone Calls by Tom Kneitel
K2AES Formatied as o frequency list with detailed descrip-
non of each service and s location in RF spectrum. Pro-
vides basic information for casual listeners getting stanted
and dewails for ardent enthusiasts. $12.95

03K205 Guide tu Radioteletype (RTTY) Stations by
4. Klirgenafuix Updated book covers all RTTY stations
from 3MHz-MMHz. Press. Milinary. Commercial. Meieo,
FTTs. embassies, and more, 105 pp. $12.95

11AS10 Air Scan Guide to Aeronautical Communi-
cations (5th Ed.) by Tom Kneite! K2AES Most compre-
hensive guide 1o monitoring aeronautical communication
n the US. Expanded to cover all Canadian land airports
and seaplane bases, plus listings for Central America the
Caribbean. North Atlantic, and the Pacific Temiones.
314.95

07A66 Aeronautical Communications Handbook
bv Roberr £, Evans Exhaustive, scholarly treatment of
shortwave deronaunical listening, Well orgamzed, up-lo-
date. 206 pp. $19.93

07R20 A Radio Journal 1912-1940 by Rusr Rennaker
WHRCRC A f{ascinating trip through time. Easy to read and
informative, educational and entertaining. A trip down
memory Line to the ¢arly days of rdio, §7.95

11RF13 The "Top Secrel” Registry of US Govern-
ment Radio Frequencies (7th Ed.) by Tom Kneitel

JAES This scanner directory has become the stundiard ref-
erence source for frequency and other important informa-
tion relating to the communications of federal agencies. 25
w470 MHz. $19.95

11F52 Ferrell's Confidential Frequency List, New
Revised Edition compiled by A.G. Hulligey All frequen-
cies from 4 MHz-28MHz covering ship. embassy, dreo,
Volmet. Interpol. numbers, Air Force One/Two, more. 376
pp. $1950

115SRS57 National Directory of Survival Radio Fre-
quencies by Tom Kneitel K2AES Handy and concise ref-
erence guide 1o high interest communications frequencies
required by survivalists. Includes chapier on building
CMETEENCY communications antennga sysiems. $8.93

115M11 Scanner Modification Handbook, Vol. 1 by
Bill Creek provides swraightforward step-by-step instruc-
nons for expanding the operating capabilities of YHF scan-
ners. Filled with ineresting text. helpful photos, wables, and
figures. $17.95

11EEDE Guide to Embassy Espionage Communi-
cations by Tom Kneirel K2ZAES Candid and probing ex-
armination of worldwide embassy and (alleged) espionage
comumunications systems and networks, Extensive nution-
by-nation directory of embassy stations is included. $10.95

15051 1992 Shortwave Directory (7th Ed.) by Bob
Grrove Extensively revised, the new 1992 Shartwave Direc-
wry is the consummate DXer's bible for the first 30 MHz
of radio spectrum, including up-to-date and accurate VLF
information as well. 270 information-packed and illustrit-

ed pages in convenient 8 1/2 x 11 format professionally
bound. $21.95

20N093 Vintage Radio 1887-1929 by Morgan E.
McMahon Recaptures the excitement of the early days.
The authontative reference book for histonans and collec-
oes. $8.95

20N024 A Flick of the Switch, 1930-1950 hy Mor-
pan £. McMahon Here's your chance to recapture the
thrill of old-time radio and television. Browse through a
thousand photos and fascinating old ads. Discover the
fast-growing hobby of radio collecung. and perhaps find a
treasure in your own attic or cellar. $8.95

20M095 World Broadcast Station Address Book
by Gerry L. Dexiter a must for the serous shortwave lis-
tener. Hundreds of addresses for shortwave broadcast sta-
tions. Special sections with helpful information 1w incredse
vour QSL percentage. $8.95

07R26 World Wide Aeronautical Communications
by Roberr E. Evans This 42 page book was designed 1o
update and augment the frequency lists published in the
Aeronautical Communications Hundbook-HF Edition,
Contents include Airceaft/Air Traffic Control.
Aircraft'Company Operations. Aviation Weather Broad-
casts, Aeronautical Flight Tests, Worldwide Military Air
Forces, Aero Search & Rescue, Aero Law Enforcement.
NASA Flight Support, Aero Terms & Abbreviations and
Aero Tactical Identifiers. $6.95

11788 Scanner Modification Handbook Vol. 2 by
Bilt Creek Here it is—a companion in Yol. 1. In fact, Vol.
2 has a section thut provides improved approaches and up-
dated technigues for the mods in Yol. 1. There's 18 new,
exciting modifications for popular scanners and it is Tully
illustrated with photos and schematics. highly detnled
sicp-by-step instructions so that the average hobbyist can
do these performance enhancing mudifications. This is an
all new book that has all new mods. $17.935

0301 World Press Services Frequencies (RTTY)
New 5th Ed. A comprehensive manual covering ra-
divteletype news monitonng—contains all information—
antenna. receiving, terminal units, plus three extensive fre-
guency lists, Covers 65 World Press Services broadcasting
in English. *The Oniginal Press Book.™ ¥4 pp. $8.95

VIS Study Cards Advance the easy way with VIS
Study Cards. Compact, up-io-dae Flash Cards with Key
Words, Underlined. Quiz on back. Formulias worked out.
Schematics a1 your fingenips. Used SUCCESSFULLY
by ages & to K1t

NOVICE VIS0l $11.95
TECH VIS02 10.95
GENERAL VIs03 9.95
ADVANCED V15 15.95
EXTRA Y1505 1445

Lanze Code Programs—{Available on 5 1/4"
disk.) Inexpensive complete study puide code programs
for both the Ch4/1 28 Commodores and the 1BM compuii-
bles. Programs include updaed FCC yuestions, muluple
choice answers, formulas, schematic svmbols, duerams,
and simulated {VE) sample test.

IBM Pan®  Commodore Parté  Price

Novice [BMO1 COMO $14.95
Tech B M2 COM2 514.95
General IBMO3 COoMO3 $14.95
Advance 1B MM COMIK 219.95
Extra (New Pool) [IBMOS  COMIOS $19.95

IEMO6 COMOS6 IBM/Commodore Tech No Code—
Lanze Code Program contains all the authonized FCC
guestions and answers used in testing formulas, schemar-
ic symibols, disgrams, and sample 1est for passing the new
Technician No Code license. $24.95

IEMS7 Amateur Radio Parl 97 Rules (includes up-
dated, revised Commission’s Rules, September 30, 1989

3 147 disk IBM compatible only. $9.95




ARRL BOOKS

AR1222 ARAL 1992 Handbook (68th Ed.) 39
chapiers, featuring 2100 tables, figures and chans. The
mist comprchensive. well organized and affordable
source of amuenr radio reference material. 1232 pagec.
S50

AR1086-4 ARRL Operating Manual (4th Ed.)
Packed with mformation on how 10 make the best wee
of your staton, interfacing home compaters
OSCAR. VHF-UHF, contesting. $17.00

ARO194 Antenna Compendium Vol. 1 Matrials
on verucals, quads, loops, yagns, reduced size antennas.
balons, Smith Chans, anicnna polarization. and other
micresting subyecrs. $10.00

ARZ2545 Antenna Compendium Vol. 2 42 papers
covermng verticals, yagn, quads, multiband and broad-
band sysicms, antenna sclection, and much more.
S0

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 /4™ M5-DOS floppy. $10.00

AR0488 W1FB's Antenna Notebook by Doug De-
Muw WIFB Get the best performance out of unobiru-
sive wire antennas and verticals. Build wners and SWR

bridges. $9.50

ARD348 QRP Notebook by Doup DeMaw WIFR
Presents construction projects for the QRP operator,
from @ simple | want erystal-controlled transmitier 1o

maore complex tramsceiver designs, $9.50

AR4141 W1FB's Design Notebook by Dowy De-
Maw WIFB Thix plain language book is filled with
simple practical projects that can be built using readily
avilable components and common hand tools. $10.00

AR2200 Antenna Impedance Matching b Wil-
Fred N Caron Most ¢ rve book writien on us-
ing Smith Charts in solving impedance matching prob-
lerm. $15.00

ARD402 Solid State Design Chock full of gond. be-
sic snformantion. circuil designs and apphoatons: de-
scriptions of receivers, transminters. power sapplies,
and 13 equipment. $12.00

AR3290 Companion Software for Weather
Satellite Handbook 5 |4~ MS-DOS Floppy. $10.00

AR3133 Weather Satellite Handbook (4th Ed.)
by Dr. Ralph Tagpari WBSDQT Hot off the press! Ex-
panded and revised w0 reflect today’'s weather-fan <nel-
itz techaology. $20.00

AR3291 Now You're Talking!: Discover the
World of Ham Radio. Successor 1o the immensely

popular Tune in the Warld with Ham Radio. Covers
everything you need 1o know 10 eam your fire Ama-
ieur Radio license. More than a study qude. this book
will help you sclect equipment for your ham radwo sa-
oo and explun how 10 st it ep—everythmg voe'll
nocd w0 Anow 0 pet on the an” An ARRL Publicanon.
S19.00

AR3292 Your Introduction to Morse Code:
Practice Casseties Companion code course 0 Now
You re Talling!. this kit includes oo 90 minute cas-
sciie tapes. Preparcs you for the § WPM Morse code
cuam 10 cam your Novice hcense or add high-frequen-
oy worldwude communications privileges 10 your code-
free Techmacian license, $10.00

AR0437 ARRL Repeater Directory 1992-1993
Ower 19000 listings with digipeaters. bandplans, CTC-
S8 (PLiTM)) wone chart, compilation of frequency co-
ordinators. ARRL special service clubs, and beacon
listings from 14 MHz 1o 24GHz 56,00

AR1033 The DXCC Companion by Jim Kearman

KRIS spells out in simple, straightforward terms what
yiu need 10 be o successful DXer. $6.00

AR1250 Log Book—Spiral $3.50

ARA341 Interference Handbook Wrinen from an
RFI sleuth’s perspective. His experience in solving in-
ierference problems. $12.00

AR2197 ARRL Data Book Valuabie aid o the RF
design engineer, technician, radio amateur, and expeni-
menter, Commonly used tables. chuns, and those hard-
w-remember fomulas, $12.00

AR2960 Transmission Line Transformers (2nd
Ed.) kv Dr_Jerry Sevick W2FMI Practical designs and
specific information on construction techmigues and
sources of maserial. More deipns for antenna tuners,
hybrids, and for the VHF and UHF bands. 272 pp.
520,00

AR0410 Yagi Antenna Design Oniginally pub-
lished & 2 senies in Mam Radio. polished and expanded
by Dr. Lawson, $15.00

AR2171 Hinls and Kinks Find the answer o that
ricky problem, ldeas for semting up your pear for com-
fortable. cfficient operation. $8.00

AR316% QRP Classics Collection of anicles from
last 15 vears of ARRL publications on building re-
CeIvers, ransmitlers, irnsceiver. accessones, 2838 pp.
S1100

ANTENNAS

20N108 The Easy Wire Antenna Handbook v
Dave Ingram KITWS Get out your roll of wire and
your wire cutters, you are ready to go with this new
pracucal and easy 1o understand book. Gives you all
of the needed dimensions for a full range of easy 10
build and erect “sky wires.” Covers all of the many
types of wire antennas along with a lot of his antenna
secrets and “how-to-do” helps, $9.50

UHF/VHF/PACKET

08V11 The Basic Guide 1o VHF/UHF Ham
Radio i Edward M. Noll This book provides a firs
rate introdoction 1o life on the 2.6 and 1.25 meter
hands 25 well as 23, 33, and 70cm. $6.50

01P22-2 The Packet Radio Handbook (2nd
Ed.) by Jonathan L Maye KRIT *_an excellest
piece of work. Well worth reading for both the expe-

BOOKS FOR BEGINNERS

20N018 Technician Class License Manual: New
No-Code By Gordin Weest This book will cover svery-
thing you need 10 become 3 Technician Class Ham,
Every et question and answer on the ¢ amumstuns
found i ths one buok covenng clement 2 and clement
A gueaion pools. Gordon West iells you the night an-
swer and then eaplains in deall why the answer s cor-
rect. Fully ihustraned sest. frequency chart showing pav -
ieges. hst of examiners and an FCC Form 610 applica-
tion. $9.95

20N082 The Wonderful World of Ham Radio Ay
Rivhard Skolnik, KBJLCS  This book addresses the plea
that something simple. clear, und fun be written w intro-
duce young people 1o amateur radio, Pick one up for the
new hom in your lile, $7.95

20N100 Electronics Bulld and Learn (2nd Ed.)

v RA Penfold combines theory and practice so thar you
can “leam by doing.” Full construction details of a cir-
cuit demonstrator unit that is used in subsegoent chap-
ters o introduce common electronic components, De-
sribes how these components are built up o wseful
crcuns, oscillaors. mulivibrators. bistables, and logic
circuits. 128 pp.. 18 photos, 72 line drawings. $12.50

20NDS9 Digital Electronics Projects for Begin-
ners by Owen Bishop comtains 12 digital electromcs
progects suitable for the beginner 1o build with the min-

05A85 Easy-up Antennas for Radio Listeners
and Hams by Edward M. Noll  Like to learn how to
construct low -cost. ensy-to-erect antennas? Eaxy-up
Antennay will help you. $16.50

01A70 Practical Antenna Handbook hy Joseph
4. Carr  Design, build, modify, and install your own
antennas, Carr, @ 20-year veteran of technical writing,
has o unigue ability o present complex technicul con-
cepts in an ey o-understand way. 416 pp. $21.50

ARAL License Manuals All the theory you need 10
pass your test, Complete FCC guestion pools with
ANSWETE,

AR2375 Technician Class S6.00
AHRZ383 General Ciass S6.00
ARD166 Advanced Class  Sal)
ARZ391 Extra Class 5800

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Marzia Davidaff K2UBC Expand-
ed and revised, this 2nd edition of “The Satellite Exper-
imenter's Handbook™ i1s your guade 10 using and de-
signing satelines. focusing on those buth by and for the
miernational radio amatear community. $20.00
ARD477 Low Band Dxing How 1o meet the chal-
lenges of the different forms of 160, 30, and 40 meter
propagation with effective antennas, eguipment, and
operating strategies. $10.00

AR2456 FCC Rule Book (Bth Ed.) A must for
every active radio amateur, $9.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tells everything you need to know about this pop-
ular new mode: how o get started, equipment you
need, and more, $12.00

AR2103 Satellite Anthology The laest informa-
tion on OSCARx 9 through 13 2¢ well 25 the RS sated-
lives. Information on the wse of digital modes, racking
antennas. RUDAK. microcomputer. and more! $5.00

AR2898 Space Almanac bv Aathoay R Curtis
K3KXK Capures the breathiaking recent mews from
space. Includes information on Amatcur Radw sael-
lites. Find almost everything abowt man’s rip w0 the
stary. 960 pp. $20.00

AR2083 Compiete DX'er (2nd Ed.) v Bob Lacker
WOKN! Lean how o hunt DX 2nd obtain hand-to0-pet
Q5L carde. $12.00

AR2065 ARRL Antenna Book The ncw |fth Edi-
tion represents the best and most highly regarded infor-
mabion on anicnna fundamentals. tramsmission lines,
design. and construction of wire anicnnas. Over 7000
pages, over 900 figures. An ARRL Publication, $20.00

AR3293 Morse Code: The Essential Language
by L. Peter Carron Jr. WIDKV has been expanded and
revised in its 2nd edition. Peter Carron detadls its fasci-
nating history as well as sharing procucal leaming in-
formation. Readers will learn how 10 handle distress
calls heard not only on the hambunds but on maritime
and mrcraft frequencies, Copyright 1991, soficover. An

-ARRL Publication, $6.(4)

CODE TAPES

(One answer 1 the no-code brou-ha-ha is to make the code 3o simple 1o learn that if's @ non-problem. Herewith the world s
casiest code couwrse—iens of thowsands of hams have gosien their licenses thy amuzing new shorgeul way. 173 fatlure-provof,
Mast people are able to whip through the Novice iest afier spending fesy than three hours cack on Geness and The Sucl-
ler. Peaple who have given up on odher code courses find this one does the job in o jiffv. Going afier yowre General” 13
about time. Use the Bacl Breaber and you'll be there hefowe you baow it A weel should do g, Warming 20 wpm coue al-
most invariahly appears fo cause irreparable, irreveruble. permanent brain domape. Uncle Wayae acoepis so regponubil-
1y whasiever for anything that happens to thase who are foolish enough o wie the Courageous 24 wpm sape.

T3T05 “Genesis™ $5.95
5 wpm—This beginning tapc. takes you through the
26 letiers, 10 pumbers, and necessary punciuation,
complete with practice every step of the way. The
coe of leaming pives confidence oven 1o the fammt of
hean.

73706 “The Stickler™ $5.95
6+ wpm— This is the practice tape for those who sur-
vived the 5 wpm tape. and u's also the tape for the
Novice and Technician licenses. It 13 comprised of
one solid hour of code. Characiers are set 2t 13 wpm
and spoced a1 5 wpm. Code groups are entirely ran-
mmmmmdﬁw—d:ﬁmdy

73713 “Back Breaker™ $5.95
13+ wpm—Code groups again. 1 2 brisk 13+ wpm
s0 you 1l be really 21 case when you sit down i from
of 2 seely-cved volunteer evaminer who stans send-
ing you plamn lanpuaec code 2 only 13 per. You'll
need this catra margin 0 overcome the sheer panic
universal in most test situations. You've come this
far, so don't get code shy now !

73720 “Courageous™ $5.95

20+ wpm-—Congratubstions’ Okay. the challenge of
code is what s potten yoa this far, 0 don't quit now.
Go for the exira class license. We send the code faster
than X0 per. It's like wearing lead weights on your
feet when you run: You'll wonder why the eaaminer

15 sending so slowly!

r Uncle Wayne’s Bookshelf Order Form L

Ynu may order by mail, telephone, or fax. All payments are to be in I

US funds. Allow 3 weeks for delivery. I

Item Title

Qty.

Price Total

rienced and the new packeieer. _the definitive guide 1o
amaicur packel operation.”—Gwyn Reedy WI1BEL
Only S15.00

20N012 U.S. Repeater Mapbook by William
Seuirh NoAIQS  The Guide for traveling radio ama-
Icurs gIves you fepeater s, and locations on
casy 10 read stae map. Includes afl 50 states. and
IR 130 MHz $9.95

mum of equipment. 128 pp_, 56 line drawings. $12.50
AR2073 Novice Antenna Notebook A beginners
guidde e casy amd effective antennas and mners yvou can
build $9.50 An ARRL Publication.

ARZET1T W1FB's Help for New Hams b+ Douy De-
Waw WIFB Complete for the newcomer. Pat together a
staton and get on the wr. 1000 An ARRL Publication.

AR2286 First Steps in Radio by Doug DeMaw
WIFB  Seres ol Q5T anicles. See components assem-
bled o practical circuits and how the circuits make up
vour radio gear. $5.00 An ARRL Publication.

20MN021 No Code Ham Radio Education Pack-
age Computer software packuge. Clear, concise. and
easy 1 understand, This package includes computer aid-
ed instruction soliware (IBM compatible), 200 page
Ham Radin Handbook, and complete FCC Part 97 Ama-
tewr Radin rules and regulations, No prior knowledge of
electrunics is needad. $28.95

20N022 Ham Operator Education Package
Computer sofiware contains five IBM compatible discs
with all yuestions for all license classes. plus “Morse
Academy”™ vodde deaching software that takes you from
0-20 wpm. Effortless and uncomplicaed. evenything is
done from eany i understand menus. Review all ues-
tioms, pram owl sample lesis o @ke exams adminisiered
night a1 the compuier keyboard. $28.95

SHIPPING
U.S. add $3.00 mail, 54.00 UPS.
Canada add 54.00 mail.

SHIPPING

TOTAL

UPS to Canada and all foreign orders FOB Peterborough, NH.

I Name

I Street

e L B B R

Y
I TOTAL $§
i JAE

JaMC 2 VISA

JdCheck/Money Order

Expiration Date

I Card #

I Telephone: (603) 924-4196 (800) 234-8458
FAX: (603) 924-8613
I Mail: Uncle Wayne's Bookshelf, 70 Route 202N,

Peterborough, NH 03458
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Number 29 on your Feedback card

RanDpom ouTtPUT

There was an amateur radio industry
meeting at the National Convention in
Los Angeles a few months ago. | don'l
generally go to these meetings, but |
happened to be free at meeting time
s0 | went. One of the main topics of
discussion was: Now that we've had a
nice upswing in the number of new
licensees, the ham industry should take
some responsibility in keeping these
newcomers involved in the hobby.

One of my esteemed colleagues in
the publishing field went on at some
length, stressing the point that the in-
dustry hasn't done anything to help the
newcomer, and that we ought to, as a
group, be doing something. | was s0
astounded at this statement that | didn't
open my mouth, but | will now,

| have a question for the entire ama-
teur radio industry: What the hell do you
think Radio Fun is? Wayne Green In-
corporated has invested thousands and
thousands of dollars in the starting and
continuation of Radio Fun. We go to
great pains to make sure that every sin-
gle new licensee gets a couple of free
issues of Radio Fun as sort of a “wel-
come to amateur radio.” Do you know
how much it costs 1o produce and mail
over 10,000 free issues of Hadio Fun
every month? We work long and hard,
trying to develop editorial features and
columns that are specifically of interest
to newcomers. For almost two years,
the staff of 73 have been pufting in ex-
tra time and effort to produce Radio
Fun, and not one—NOT ONE—employ-
ee has received one penny in extra
compensation. We haven't hired any
new slaff to take care of the added
work load, either.

Am | telling you all this to get your
sympathy? No! Radio Fun is a busi-
ness, and we're sure that eventually it
will be profitable. Business start-ups are
risky any time, and in the middle of a
recession they are almost insane. (|
tried that argument with Wayne two
years ago. He told me to get Radio Fun
started anyway.) Yes, we starled Radio
Fun in order to help the newcomers, bul
none of you are so thick as to believe
we didn't hope to eventually make a
profit. Find a need and fill it. That's the
American way.

73 isn't (and never has been) part of
the ham radio industry clique. There
was a time when we weren't allowed to
exhibit at ARRL conventions. When we
finally were allowed to exhibit, we were
usually given booth space in the back
corner of the exhibit hall. Even though
those days are over, we continue to pay
the price for past and present boat
rocking. That's OK. It's the price you
pay for speaking your mind, and for as-
suming that ham radio operators have
enough intelligence to deal with tough
issues and make up their own minds.
Fine. We'll deal with the narrow-minded
sheep who hang up on our ad reps or
who send Wayne unsigned hate mail.
We can deal with certain publications
whose writers take pot shots at us,
while hiding behind pen names. Those
folks wouldn't know an original thought
or a good idea if it bit them on the ass
(and their publicalions are a joke, any-
way). All of this, and much more, are
part of the package when you work for
Wayne, but for the ham radio industry,
because of petty jealousy. to simply ig-

David Cassidy N1GPH

nore (and in a few cases, o back out of
signed advertising agreements) the fact
that Radio Fun exisls is ludicrous.

| would like to remind the ham indus-
iry that one company—the company
that brings you 73—has done some-
thing to help keep the newcomers in-
volved. Radio Fun is the only publica-
tion that guarantees exposure to the
entire population of ham radio begin-
ners. Just because a small vocal minor-
ity of League-brainwashed companies
have some unspecified problem with
Wayne Green doesn’t change the fact
that he is the only one of you who has
put his money where his mouth is when
it comes to helping the newcomers.

I'll elue you into another fascinating
fact: The 25,000+ monthly readers of
Radio Fun love it. Since we started Ra-
dio Fun we have received exactly
three— THREE—complaint cancella-
tions. Our renewal rate after the first
year is astounding. Except for the occa-
sional late mailing or ripped magazine,
we have received absolutely no com-
plaints about the magazine's content.
We get buckets of mail from newcom-
ers who thank us for providing a publi-
cation for them. | have actually had
people—dozens of them—walk up to
me at shows and thank me for Radio
Fun, They are thanking me for some-
thing they are paying for! It's amazing.

And yet, the ham radio industry has
the nerve to sit around and complain
that nothing is being done for the new-
comer. Give me a break, guys! Radio
Fun is there, and it has been for close
to two years. It will be there two years
from now, too. It reaches an audience
that nobody else is reaching, for a frac-
tion of the cost of any other advertising
method. In fact, we are currently work-
ing on a program that will make it possi-
ble for just about any company to ad-
vertise in Radio Fun for such a low rate
that it totally negates the old "we can't
afford to advertise” complaint. In fact,
certain types of products won't pay any-
thing.

I don't mind taking heat for Wayne
and his outspoken views. | don't mind
the occasional snub we get from some
of the less-enlightened in our industry
(though, taking out their 20-year-old
anger at Wayne on his employees
seems a bit dumb). | can accept that
there are those who, out of spite and
jealousy, are willing to pass up the op-
portunity to make money (I don't under-
stand it, but | can accept it). What |
can't accept is a small minority of know-
it-alls who choose to ignore the fact that
Hadio Fun exists—that it's another
good idea from the fertile mind of
Wayne Green—and, most importantly,
that the folks listed on the masthead of
this magazine work their butts off to
give the ham industry the opportunity to
reach a lucrative new audience.

You guys can choose to ignore our
efforts if you want. If you don't see the
business sense of advertising in Radio
Fun then there’s not much we can do
tor you (though | can’t fathom why a
company would not want to reach the
newcomers). Let's just not forget that
when you were sitting around complain-
ing that nothing was being done,
Wayne Green and his Team had al-
ready been hard at work for almost two

-

years.
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Number 30 on your Feedback card

Jim Gray Wi1xU
210 East Chateau Circle
Fayson AZ 85541

December “conditions™ are expecied to
be very interesting astronomically as well
as ionospherically. Beginning on December
23rd and extending to December 24th,
there will be a PARTIAL ECLIPSE OF THE
SUN sun visible in eastem China, Korea,
Japan, extreme easlemn Siberia, and south-
western Alaska. On December 9th-10th
there will be a TOTAL ECLIPSE OF THE
MOON visible in Asia, Europe and Britain,
Africa, lceland, Greenland, S. America (ex-
cept southernmeost), Central America, and
MNorth America (except the West Coast).

December will bring excellent HF open-
ings on Good (G) days during the month

Jim Gray W1XU

to be unusual propagation conditions.

By now, almost everyone realizes that
the solar flux values have been low for the
past several months, coincident with de-
clining sunspot numbers. The peak activity
of Cycle 22 was during August 1989, so0
the minimum is likely o occur in 1995 or
1996 . . . perhaps sooner! Recent siudies
seem 1o point loward an apparent “cycle” of
22 years—with two peaks and two minima,

Did you notice that | was clearly
WRONG about October's predicted POOR
days on the 5th and 6th? These were greal
days for propagation . . . As | write, the pre-
dicted Poor conditions for October around
the Sth, the 17th and 20th, and again on
the 30th and 31st, haven1 occurred, so
maybe 'l be vindicated. We'll just wait and
see,

with DX during daylight hours into
most parts of the warld—moving
westward with the sun. The higher
HF bands will close earlier than in
summer, but you can expect good
short-skip openings also during
the daytime. The bands above 30
meters will close by dark or a little
after. The HF bands from 30 me-
ters down through 160 will be-
come increasingly DX-aclive dur-
ing the late aftemoon and evening
hours, and will continue to provide
openings around the world until
after dawn. Short skip from coast
lo coast will also be available dur-
ing the nighttime hours on most of
the lower HF bands. In general,
the lower the frequency, the later
the bands will open for DX, with
30 meters opening in mid-after-
noon followed by 40 meters and
finally 80 and 160 meters in the
early evening hours.

Be sure to use grey-line propa-
gation, too, which follows the
paths of sunrise and sunsel
around the world. Long path
openings may also be expected in
early morning hours as well, so
December should offer some
good DX opportunities.

The charts show which day
cught to be Good (G) Fair (F) or
Poor (P). The poor days will be
centered around December 4th
and | think you will find the days
surrounding this date to be very
“interesting” in a geophysical
sense. Be particularly alert for so-
lar disturbances, and magnetic
field storms on earth. Also, around
the 15th and 15th there are likely
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“Try 80 meters.
The bands shown represent the highes
usable a these times on "Good Days.”
Note that the lower frequency bands oper
first and close last.
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“Look at this new FT-530!
Simultaneous receive on VHF
EEE-E:E?H E_?.Lﬁr.?gﬁ H 2 and UHF, automatic “on” timer,

140-150 MHz TX L] o % & 82 memaory channels...”
70 cm 430-450 MHz RX/TX ' = = g 2 R

82 Memaories (41 per band)
4 TX Power levels

FT-530

LBy o VY s | “Yaesu did it again!

= |": by
. L%

g Tegture

W R

Accessories:
NC-42 1-hour Desk Charger
FNB-25 600 2 ¥
FNB-26 1000 mAh Battery (2 watt)
FNB-27 600 -"'-:'." HBattery (5 waftt)
FBA-12 6 AA Cell Holder
CSC-56 Vinyl Case w/ FNB-25
CSC-58 Vinyl Case w/ FNB-26/27
E-DC-5 12 VDC Adaptor

YH-2 Headset for VOX
MH-12A2B Speaker Mic
MH-18A2B Lapel Speaker Mic
MH-19A2B Mini Earpiece Mic
MH-29A2B LCD Display Mic with

Remote Functions ) . " ;
MMB-54 Mobile Mounting LW, ‘il \

Hanger

-
H Battar F

I':!'J

cﬁrs 4

| ‘
i

’I‘hat‘s. right, brilliant innovative first-time ever fea- Muiti-Function Digital Display S
tures which make the FT-530 our most exciting HT addition. SR fT_S_MEtH (Optiona)
Exclusive break-through features, too. Like flexible T
in-band dual receive. Not just V/U receive. With the FT-530 ¥ \

you can listen to two, 2-meter signals at the same time!

Another remarkable first is the Auto On-Timer™. Here's
how it works. Choose the hour youd like the radio to begin
operating. For example, set the time for the morning, then
wake up to your favorite net. What's more, the built-in
24-hour clock displays the time when the radio is off.

First out with 82 memory channels included, not an
option; a real plus for storing all your favorite frequencies.
With this HT, just open the box and QSO.

There’s a lot of other terrific features too, such as built-in
VOX and DTMF paging. And, since we know you'll find the
FT-530 indispensable, we've included an automatic battery saver Y A E U
and voltage display — a powerful handful of exclusive features!

Be the first at your dealer’s door to buy one, and the first - ‘ :
to show off vour new FT-530. What a bright idea! Performance without compromise.
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KENWOOL

...pacesetter in Amateur Radio

To get the most out of handheld
communications, choose Kenwood
TH-78A (144MHz/440MHz) which
offers all the latest features. Or
the TH-28A (144MHz) and TH-48A
(440MHz) single-band transceiver:

which are equally impressive. All
three represent a winning com-

bination of top-flight technology
and ergonomic design.

* Alphanumeric memory
Alphanumeric data (max. 6 characters)
can be entered directly into memory.

» Alphanumeric message paging
In addition to standard DTSS and pagir
functions, alphanumeric messages can b
stored in memory for immediate
transmission.

Dual-frequency receive

In addition to full-duplex cross-band
operation, the TH-78A is equipped to
receive two frequencies simultaneously,
even on the same band. There's also
independent double-band scan and AB
(automatic band change). The TH-28A
and TH-48A feature dual-band receive
capability, enabling semi-duplex cross-

band operations (TH-28+TH-48A).

Frequency coverage

TH-28A: 118-173.995 MHz, sub RX:
438-449.995 MHz; TH-48A.
438-449.995 MHz, sub RX: 136-173.9¢
MHz; TH-78A: 118-173.995,438-449.9
MHz. Transmit on Amateur bands only.
(MARS/CAP modifiable, permits require

2.5W power with supplied battery pc
5W with 12 VDC power source (PB-14,
PB-17, or external DC),

Non-volatile memory

The TH-78A has 50 memory channels

(expandable to 250 with the ME-1

option), while the TH-28A and TH-48A
f have 40 channels (expandable to 240
with the ME-1 option).
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KENWOOD U.S.AICORPORATION JKL
COMMUNICATIONS &TEST EQUIPMENT GROUP

PO. BOX 22745, 2201 E. Dominguez G\"“" \N‘f-'{
Streel, Long Beach, CA S0801-5745 TH _78A128AI48 i
KENWOOD ELECTRONICS CANADA INC UV
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