=T =LA -I:::._.-l!;|u|l'-"TT-"-'I|_I
ATy 'lll.-'" it 4_‘._:.:-!.,-_ .1'-||'-"'1' :||.l.-. i

OQCTOBER 1992

ont  Stygie

el T
W EEEE LN

N e A e
1 L]

e, = = e
y L

he Macin

'

2 Meter HT Amp

Simple Weekend Project

11.

Build a Baby Loopy

Half-Wave Loop Anten

= ""h" 7

i~

1
1
¥
s

- e = - - =T . - a
h [ L :.-_..:_,_. 1 | _' .':'-,_'_' i - R o g d. _.rl..,
S T o ,..a:"'-\.. Ldy % = - o
- - " - L L} - iy
ol L bl o e TR o Ty
=dla 5

o 1||'

ntronics KPC-3
AEA IsoLoop 10-30
DAIWA DP-830 SWR/Power Meter




“...bringing you another
nonstop 60 minutes

of your kind of

music from...”

||._I
ri b PRI 7 R P S 20 a.rrr-.u-m-ﬂrf e

_

''''''''''''

~ Jcom

MMM AN WO AW OnE LEET

a @ ULLIH‘-\" 'l'!-.I"DSE. FL
. -
\ \

mom |

MO T/PE/TSOL S0P ASK SET +u.rumr

@ @ | 8! | 8

oUr CLRSBEEF CLOCK FRD EHT gli - &
OTHF PER/CSOL

@@ .

CODE
arscaN  PRID

FECAN
v/SCAN CEDED @
[ |

| . ')
\ % )
! i i
" I "-._ X

L pscan | £
k FM TRANSCEVER IC-28SRA

P o e S — AR W TR
“y
arl

— H - EE sl
bk a i
o il e Tl ST Pl
- L - - 1 I I
_ i = ) '_. L - =
i L B "

"'w{t‘,ﬁ‘ Ha“ﬁf ?1.!“4:“
T wﬁ«? :

"'r*fu:x,
g | .sendinga Lﬁﬂpper over to have
BF 4 look before the news people find
BB out about...

I"

Jk 2-Meter Trunsceiw Plus A

WideBand Receiver

Two antennas on the outside tell you
there's twice the fun on the inside!
[COM designed two fine radios into one
compact, durable unit— the [C-2SRA!

You can talk on 2 meters (a 440 model

High Per!onnance Features

1s also available) while monitoring paid special attention to the battery
another frequency on the same band, or Fack it has a long duty cycle, so your fun won't
listen 1n to the fascinating wideband de when you Jeast expett it

world of 25:905 MHz.
The 25-905 MHz (guaranteed

b{Jﬁ‘ClﬁEatlﬂnS J receiver lets you keep IC-ZSRA
track of all the exciting activity on
VHF;;'UHFT emergegcy a]rcraft AR
sateliite, miitary and marine .*

frequencies— plus commercial FM & FA% o6 SeOnIte Mo

TV audio! 1-800-999-9877

Scanning, memories, clock/timers, pager, code
squelch, power saver— they re all in there,
lnn with the highest performance
feature of them all: it's an [COM!




STARTEK

FREQUENCY COUNTERS

o B

MODEL 15-BG

ULTRA HIGH SENSITIVITY
RF DETECTOR - COUNTER

2 INCH LED BEAR GRAPH
Regular $S220. value !!

$169.

SPECIAL LIMITED TIME OFFER
PLEASE MENTION THIS AD FOR SPECIAL PRICE

STANDARD FEATURES FOR ALL 6 MODELS

¢ 3 to 5§ HOUR BATTERY PORTABLE OPERATION

e NI-CAD BATTERIES & 110VAC ADP/CHARGER INC.

¢ 1 PPM TCXO TIME BASE WITH EXTERNAL ADJ.

e 3 GATE TIMES, AUTO DECIMAL PLACEMENT

e HOLD SWITCH (WORKS PROPERLY- NO GATE CHG)
* 9-12VDC AUTO-POLARITY POWER INPUT

e StarCab™ QUALITY ALUMINUM CABINET

¢ COMPUTER AIDED CIRCUIT DESIGN

e TOP QUALITY COMPONENTS - SOCKETED IC's

STARTEK Bar Graph counters are simply the best for
finding frequencies, testing, adjusting, repairing or locating
RF devices. Superior sensitivity, longer battery operation,
high quality USA construction and sub-compact size are

* COMPATABLE WITH MFJ-207/208 ANT. ANALYZERS
* FULL YEAR PARTS & LABOR LIMITED WARRANTY

e DESIGNED & ASSEMBLED IN THE USA

ust a few of the reasons 1o select a STARTEK counter. :
i .
#CC-90 BLACK VINYL CARRYING CASE $12.00 ormation =
#TA-90  TELESCOPING BNC ANTENNA  12.00 FACTORY 305-561-2211
S LR i o paldeih Orders only =
] ORDER  800-638-8050

LINES  Fax 305-561-9133

TERMS: Shipping-handiing charges for Florida add $4 + tax,
US & Canada add 5% ($4 min - $10 max), others add 15% of
total. COD fee $4. VISA, MC or DISCOVER accepted. Prices
& specifications subject to change without notice or obligation.

STARTEK internaTiONAL INC
398 NE 38th St., Ft. Lauderdale, FL 33334

SELECT YOUR STARTEK POCKET COUNTER™ TODAY |

* NEW LOWER PRICES

R L
I ST HH“M

Eﬂﬂﬂuﬁﬂ

e o]
B

g '
i 1l o

.+

3500 15-B6 35-BCG
10 HZ - 3500 MHZ 1 MHZ - 1500 MHZ 1 MHZ - 3200 MHZ

HIZ INPUT - LO RANGE ULTRA HIGH SENSITIVITY ULTRA HIGH SENSITIVITY
HIGH SENSITIVITY 2 INCH BAR GRAPH 2 INCH BAR GRAPH

$250 $SPECIALS $265

=900
10 HZ - 2400 MHZ

HI-Z INPUT - LO RANGE
HIGH SENSITIVITY

*$189

2250 A5-UHS
1 MHZ - 1300 MHZ 1 MHZ - 1600 MHZ

QUALITY & ECONOMY ULTRA HIGH SENSITIVITY
(REPLACES #1500A) (REPLACES #1500HS)

$129 *$159




LETTERS

Number 1 on your Feedback card

Paul Blankenship, Stinnett TX
I've just read through my first issue of
your magazine. | particularly enjoyed
the "Propagation” and "Random Qut-
put” sections. However, why not have
a department geared to the beginner?
Most of the articles are too technical
for the neophyte ham. | read the arli-
cles anyway, gleaning any information
| can make use of, but | sure would
like to understand the rest of it, too.

At this point | am unable to become
an amateur radio operator and satisfy
my thirst to make friends around the
country and the world. The major ex-
pense of equipment has prohibited
me from purchasing even used equip-
ment thal would broadcast past the
end of the street, So, | guess I'll have
to be content with listening to my
shortwave receiver for the time being.

| have for years enjoyed scanning,
shortwave listening and CBs. | still like
to spend evenings talking to friends
on my CB radio, but lately | have
found this form to be too limiting. |
would love to move up to ham radio if
| could learn enough about it to war-
rant the massive expense.

Faul—We have a whole magazine
devoled to newcomers. It’s called
Radio Fun, and you can call 1-800-
257-2346 lo subscribe.

Keep those back issues of 73 and
re-read them every six months or so.
You'll be surprised at how much more
youll get out of them.

| don’t understand why you are
“unable to become an amateur radio
operator.” All it takes is a study guide
and a few weeks of work. Or, find a lo-
cal club that's running a licensing
class.

The “massive expense” of ham ra-
dio is a myth. You've already got a re-
celiver, S0 pick up a used transmitter
or build one. Pul up a dipole and
you're on the air. The lotal cost should
be less than $100 . . . David N1GPH

Lester Earnshaw KB7FA, Se-
dona AZ |'ve received your letter
pleading that | renew my subscription
to 73, that the ham industry is down to
less than 25% of what it was 25 years
ago and needs my subscription to re-
vitalize it. I've also followed your edi-
torialized commendable attempts to
do something about the fall-off, and,
for the most part, | agree with your
various proposals to counter the prob-
lem. It's unfortunate, though, that you
haven't shown like zeal in the publica-
tion of 73's technical articles. There
was a time, years ago, when 73 was
up with the state of the art, but now,
alas, all we get are warmed over arti-
cles on antennas, on antennas, on
antennas, or reviews of Japanese rice
boxes.

Where, | ask, are the primers on
microprocessors and the program-
ming of them? On direct RF synthe-
sis? On digitalized BF processing?

| submit that it's going to take more
than harping on about the elimination

From the Hamshack

of CW as a licensing requirement
to draw young people to the fold—I
do agree with you that CW should be
relegated to its rightful place along-
side the other modes, AM, FM, SSB,
RTTY—but it's going to take the at-
tractions that first brought people from
spark to AM, to FM, to S5B: begin-
ning articles, articles to get people
started, articles on the basic program-
ming of basic microprocessors, and
follow-up articles. Forget about three-
transistor 40 meter CW receivers;
they don't have the stability to mix it in
with today's transceivers, and be-
sides, why would a kid, grown up with
a Walkman glued to his ears, want to
build a set of such simplicity, any
more than |, in my youth, wanted to
build resistors and capacitors once
they became readily available?

Have you forgotten, Wayne, the old
adage that man does not live by
bread alone? Please, get some new
stuff in there so that those with the
zeal, and not necessarily a college
education, can find out what's going
on and keep up with it. Never mind ar-
ticles on hashed-over antennas and
CW keyers for the gas bags and the
old farts like you and me; we're dying
out anyway. Concentrate on the kids.
Challenge them with the state of the
art. They'll surprise you.

| enclose my subscription anyhow.

Stay luned, direct digital RF syn-
thesis projects are coming soon . .
Bill WBBELK

Rodman Sharp NSNM, Santa Fe
NM The rantings and ravings in your
"Never Say Die” column are always
my first read when 73 arrives in the
mail. Over the years they've been the
most delightful, aggravating, inspira-
tional, infuriating and motivating
stream of unrelenting genius of any-
thing | read.

As one of the newly arrived Nean-
derthals in CW land, | want to thank
you especially for the marvelous job
you're doing trashing CW and doing
everything you can to bury it. | hadn't
used CW for a long time, but you
piqued my curiosity to go way down
band and see what's going on there, if
anything.

As an Extra, | began prowling the
lower 25 kHz of 20 meters and (| can
hardly believe this) find it almost inter-
ference-free if | use narrowband fil-
ters. All | have is a trap vertical (an-
tenna restrictions) so SSB on 20 me-
ters, even with my big amplifier, is a
real struggle to be heard, especially
on weekends.

But amazingly, if | can hear them |
can work them on 20 meters CW with
100 watts or less. My second rig is an
Argonaut 515 and | began switching
over to that after starting a QS0 and
find that about half the time | can sus-
tain the contact with FIVE WATTS!
Even the General class CW sector
between 14025 and 14050 is surpris-
ingly uncrowded most of the time.
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It's not all brass pounders and bug
ticklers down there in the lower 50
kHz of the 20m band, either. | find a
lot of really bright hams running CW
with computers, using keyboard entry
at 25 to 50 wpm with automatic en-
coding and decoding to their CRT dis-
play. The NET-REAL-DATA rate is
maybe three to 10 times higher on
CW than the redundant and repeti-
tious blah-blah QSOs on SSB. The
CW sign-off “chow time Rod 73 and
CUL" often requires 100 words plus
on S3B.

Another discovery: lots of bright
and enjoyable DX hams on regularly
who love this keyboard CW stuff and
many others who can hack 30 wpm
and more on their end with keyers
and ear-only decoding. Many have
told me they're more comioriable us-
ing English as a second language on
CW than on SSB, especially trying to
UNDERSTAND all those strange
American accents on SSB, which just
don’t seem to be there at all on CW.
These folks DON'T KNOW CW is
DEAD!

My URGENT PLEA to you, Wayne:
Please keep up the good work by do-
ing EVERYTHING you can to DIS-
COURAGE American hams from hav-
ing anything to do with CW. That way,
we'll keep the CW-only band sectors,
even on 20 meters, as delightiully free
of crowding, interference and patho-
logical ham behavior as they now are.

Noted . . . Wayne

Art Stamler, Carrolton AL ['ve just
returned from Guatemala, which has
to be one of the world’'s poorer coun-
tries. There | was asked by an Ameri-
can retiree who works with emergen-
cy medical, fire and ambulance ser-
vices if | knew of any source of used
radio equipment that might be donat-
ed to these volunteer groups who
have almost no means of communica-
tion in the event of disasters. And
Guatemala has its share of disasters,
from fire to earthquake to vehicular
mayhem, and more.

What he asked for was: 1) person-
to-person handhelds, mobile units for
vehicle use, and base stations, and 2)
whip antennas for the above, wherev-
er possible. All units should be in
good working order and, hopefully,
have circuit manuals. Old tube
transceivers are acceptable, as are
23- and 40-channel CBs.

There's a tax break possible for
donors, for the value of the equipment
donated plus the cost of packing and
shipping. Send the equipment to me,
care of “"Partners of the Americas.”
P.O. Box 489, Carrolton AL 35447. I'll
see that it gets to Guatemala. Many
thanks for your generosity. I'll send re-
ceipts by return mail, with a tax 1D
number.

Robert Beeman K4NZL, Roswell
GA Your “Never Say Die" column in
the August 1992 issue of 73 Maga-
Zine struck a responsive chord with
me. Being unemployed at the mo-
ment, | have had a lot of time to re-
flect on exactly why | am in this situa-
tion. Mine is not exactly like others in
that my job termination resulted from
my declining a relocation due to a cor-
porate reorganization.

Many times, the reason for some-
one being unemployed Is that the re-
cession, or foreign competition, has
caused the reorganization or “down-
sizing” of a company. In most cases
this is true, but for some reason an
awful lot of people seem to blame the
current political administration for their
problems. My contention is the same
as yours. We are the architects of our
own situations.

Your column makes the point that
we should be expecting these disrup-
tions in our jobs and careers. | agree.
Your point that personal retraining
would alleviate much of the pain Is
rght on the mark.

To me, training and education are
personal things. | have always tried to
keep my knowledge and technology
current by reading /EEE and other
publications, on one occasion taking
the |IEEE-recommended Heath micro-
processor course. Because of my
genuine interest in learning about
technical and other things (I have a
BSEE and an MBA), | find myself in a
position of not just looking for any job,
but a job | will enjoy and that will chal-
lenge me. It may take awhile but | will
find the kind of job | want.

My point is the same as yours. In-
dividually, we can prosper if we pre-
pare ourselves and are willing to be
mobile in the pursuit of opportunities.
Qur ancestors were not dummies;
they were willing to be mobile to find
opportunity. Education and physical
mobility will become critical in our
economy.

The current recession is not the
same as we studied in economic
texts. This one is caused not only by a
lack of domestic demand, it i1s also
driven by our relative inability to com-
pete in international markets. Text-
books and common sense tell us that
our national standard of living must
fall to the level of other countries for
the U.S5.A. to compete. This irre-
sistible economic force is now being
felt in almost all cormers of our econo-
my, and the recession may have a
much longer life than we want to think
about.

Manufacturing companies in the
U.S.A. have been feeling this pres-
sure for a long time. The disruptions
in the U.S. auto industry merely un-
derline the seriousness of the situa-
tion. However, we can take hope from
the fact that some U.S. manufacturers
are competing well internationally.
Witness companies like Motorola, with
the recent announcement of its cellu-
lar telephone marketing venture in
Japan. All is not lost.

Some segments of our economy
compete well in global markets, and
some do not. Corporations and indi-
viduals must recognize that the world
will not buy poor quality, expensive
goods produced by organizations and
individuals with short-term, feath-
erbedding and protectionist mentali-
ties.

If we as a nation do not implement
reforms, the world markets will force
us to. Either way, | will prosper be-
cause | am prepared.

| enjoy your column as much as
the articles in 73 Magazine. Thanks
for your concise opinions in this sea-
son of so much political smoke. &
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Number 2 on your Feedback card

NE VER SAY DIE

Wayne Green W2NSD/1

ARRL Guts Packet!

Packet radio, just about the only con-
tribution to technology from amateurs in
the lasl 20 years, has been perceived as
a constant threal by the League, so their
recent action to virlually end packel oper-
ation and experimenting did not surprise
many members.

The League was founded as a Morse
code message relaying organization back
in the days when radio distances on the
long wave bands were limited. This
evolved into the ARRL National Traffic
System (NTS), which has relayed (or
lost) millions of inconsequential mes-
sages for several generations.

The first serious threat to the NTS
came in the early 1950s when RTTY was
pioneered, allowing the automalic error-
free relaying of messages at aboul six
times the speed of Morse nets. For years
the League vigorously opposed any ex-
pansion of RTTY beyond 2m . . . a battle
that | was Intimately involved with and
which first brought me up against the
clique that was actually running amateur
radio . . . for their own profit. That's when
| tound myself opposed by the smugly ar-
rogant League general manager. This
was the same chap lhe amateurs at the
ITU complained about, telling me that
they'd had to throw him oul of ITU meel-
ings In Geneva because he was drunk
and bringing proslitules to the meetings.
Ah, the things our membership dues
wenl for in those days.

Now, is Green bad-fingering the
League again? Well, I'm lelling the facts
as | knew them al the time—nothing that
| havenl writlen before. And I'm only
bad-wriling the League il you happen 1o
have a prejudice agains! alcoholics or
bimbos, in which case, il you're a Demo-
cral, you are already pre-disturbed. Oh
yes, | suppose | might also be inciting
CW iber alles fundamentalists o a dan-
ger of strokes. I'm just telling it like it was.

So whatl's the latest Newington
aflack on packel? Well, at the July board
meeling they decided lo recommend thal
the FCC ban unatiended HF packe! oper-
ation. As a result the packeleers are
screaming like stuck pigs. They're furious
with the directors. They're angry with the
HQ staff who they claim appointled the
ARRL Digital Committee mainly 1o be the
executioners of packet.

in truth, if the FCC does go along with
the ARRL's recommendation, that will be
the practical end of packetl radio, 50 | can

undersiand the oulrage expressed by
packeteers. Bul | think they shouid give
some consideration to the other side ol
the siluation. if packet radio were allowed
lo continue to develop and grow, provid-
ing ever faster aulomatic message han-
diing, that could well be the end of CW's
use for message handling. | think you
should keep in mind that packet is pri-
marily a mode being used by younger
hams, while CW is used largely by us
crusty, arrogant old-timers. The ARRL
and its directors have always been devot-
ed primarily to the interests of older hams
. . . the same as you find with most ham
clubs . . . so this shouldnl be surprising.
After all, is there any reason old-timers
shouldn't run this crummy hobby the way
they want it? And the blunt fact is that
most old-timers don't undersland packet,
with those newfangled computers and all.
All you have to do to get an old-timer up-
sel is slarl trying to explain about packel
and his eyes will glaze over and mind
snap shut. | know this is true because I'm
an old-timer and my eyes are glazed over
and my mind snapped firmly shut . . . as
any consistent reader of my editorials
can testify.

Packet has to do with digital commu-
nications or some such nonsense. All |
know is that it makes a rackel on the
band and probably should be moved
back to 2m or higher. It doesn't even use
lubes, a hand key or even a good old mi-
crophone. And it won't be any good in
emergencies when we'll need to use a
Ford spark coil, a car battery and key it
by touching two wires together, so let's
get back to fundamentals and stop mess-
ing around with microprocessors and oth-
er such solid-siate garbage.

Of course, if you're reading anything
but ham magazines, you know that the
worid is going digital. Now they're work-
ing on a world satellile communications
syslem which will allow us to have a
communicaior in our shirt pocket which
will give us cellular telephone/fax from
anywhere. | saw a piclure of some guy
with his laptop computer sending mes-
sages from the Staten Island ferry! So
you can see that the commercial outfils
will soon be providing all of the communi-
cations we can possibly want and we
wonl need amateur radio any more. Of
course the downside of this is that they're
going o need a lot more spectrum fo pro-
vide this service and guess which service
has the most almost totally unused mi-
crowave frequencies and the least paoliti-
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cal clout—which is measured in lerms of
PAC donations to Congressional re-elec-
tion campaigns—these days?

Yes, packet is kinda slow right now.
On our shortwave bands it needs to be

developed so it'll have more throughput
and a betier ability to ignore inlerference.
On the higher frequencies the packet pio-
neers have been moving traffic at higher
and higher speeds, s0 | can undersiand
the panic this must be generating in New-
ington to an organization dedicated to
CW message handling . . . a Radio Relay
League. I'm not sure exaclly what a whip-
per-snapper is, but | am convinced that
whipper-snappers should be driven out of
the hobby so we old-timers can ex-
change signal reports and weather infor-
mation at 10 words per minute.

Do-It-Yourself Education

Millions of people are being thrown
out of wark as companies, mainly larger
ones, downsize. Produclion workers are
replaced by automation, cutting down on
blue collar jobs. Other production work is
moved o Mexico or Asia, chasing lower
wages for low-skilled work. This isn't
heartiessness, it's capitalism at work. It's
also that most fundamental rule of nature
(God, if you like) about the survival of the
fittest—natural selection. The smarter are
surviving, though smart, in this case, has
little 1o do with IQ, and everything to do
with figuring things out, which almost
anyone can do—if they think.

Using modern tools to increase pro-
ductivity without having to work harder or
longer—working smarter, we call it—will
win out over sweal and grind in the long
run. Despite the proliferation of comput-
ers, the one place we've lagged senously
behind in productivity has been in white
collar work—but we're finally beginning 1o
calch up with the produclivity gains man-
ufacturing automation has brought to the
production floor. And this means that of-
fice workers who work smarler are going
lo replace those who've refused 1o leam.
And that means unemployment for those
too preoccupied with non-work related
education.

Scienlists, engineers and lechnicians
(the smocks) invent the products; blue
collar workers make them; while collar
workers market! 'em. As any look through
the want ads will tell you, we're terribly
short on smocks these days. We're up 1o
here in unneeded low-produclivity blue
collars and we've a growing surplus of
the same in while collars. The smarter

pecple are aware of this change and are
coping with it by improving their educa-
tion. A high productivity worker will never
be out of work for long.

So how do we learn more and avoid
the humility of being unemployed? Do we
go back o school, perhaps taking adull
courses? And if we do, in what? Or
should we go to Bames and Noble and
see whal books we can find to help? How
aboul atiending conferences and work-
shops?

It doesn'l lake a lol of smarls 1o dis-
cover that the money is in the while collar
section. Skilled smocks and blue collars
are never going lo make much because
they aren’t on the end where the big
money lies. The big dough is in sales. Il
doesn't take a genius 10 see thal perfect-
ly wonderful products are losing the sales
battle right and left. So much for the val-
ue of the smocks. There's aimost no cor-
relation between how good a product is
and how well it sells. One only has lo
look at the music industry for proof of
thal.

It took me a while to figure this oul. |
got sucked into going lo an engineering
college because | was into ham radio
when | was in high school. | had a greal
interest in electronics, radio and audio,
so | got conned into engineering. Then
along came WWII and four years in the
navy. By thal time | was smarter, so as
soon as | relumed lo college, | changed
from engineering to the management of
technology. Good move.

But how does the average Joe cope
with the changes going on? One of the
best ways is to al least dip one toe into
entrepreneuring—to start a small busi-
ness, even if it's in one's spare time. I've
recommended that those of the amateur
radio persuasion consider getting in-
volved with security producls sales, in-
stallation and service. Or TV and comput-
er repairs. Things like that where your
supposed knowledge ol electronics will
give you an edge. Of course If you cheat-
ed in getting your ham license and mere-
ly memorized Q&As from the ARRL or
Dick Bash, you haven't much to star
with. If your interest has been in blather-
ing endlessly on the air and not in leam-
ing more about the technology, you've
been wasting a golden opportunity. You
aren’t contributing any more 1o sociely or
yourself than you would as a beer-drink-
ing couch potato watching silcoms and
ball games.

The Publishing Entrepreneur

One way 10 take advantage of an in-
terest is o start publishing a newsletter
and then let it get oul of hand. This was
what got me hooked. | was having a ball
with RTTY back in 1949, but | wanted o
leam more and there weren’t many infor-
malion sources. In 1951 | wenl to work
for WXEL in Cleveland as a TV director
and by golly, there was a perfectly good
mimeograph machine, just wailing for me
to start a newsletter. Thus was bom Am-
ateur Radio Frontiers, my first publica-
tion. Thus starled a life-long leaming ex-
penience which has done well for me.

As a publisher you leam to write, edi,
sel type, lay oul pages. You leam about

Continued on page 74
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Number 3 on your Feedback card

Christopher Columbus
Award

The Radio Amateurs of Genova, Italy,
have organized the Christopher Columbus
Award to commemorate the 500th anniver-
sary of the explorer’s discovery of the
New World. Christopher Columbus was born
in Genova. Amateurs earn one point for work-
ing Italian stations, three points for working
stations in Genova, and five points for work-
ing Special Event Stations 1Q1CC and
1Q2CC, which will be active from Genova and
Milan some weekends during the award peri-
od: Sept. 1—Dec. 31 1992. Italian amateurs
need to make 50 points, Europeans 30
points, and others 10 points. At least one
contact each with a station in Genova and
one Special Event Station is required. All
bands and modes; SWL ok. Send log data,
including reports exchanged, by June 1993 to
ARI Award Manager, Via Scarlatti 31, 20124
Milano, Italy. The fee is US$6, 10 IRCs,
FF35, DM10, 10 Swiss francs, £3.5, or 1,000
Italian lira. TNX The DX Bulletin, Issue 6489,
August 7, 1992.

Ohio and Other Packet
SysOps Ban ARRL Traffic

proposal was initiated by several letters and
petitions, and is based in large part on an
ARRL informal proposal. The Comment
deadline is October 1st, with reply comments
due December 1st.

If adopted, the new rules would relax re-
strictions on public-service-related communi-
cations—such as for parades, races and
fairs—which currently are prohibited. More in-
formation on Docket 92-136 appears in the
August and September issues of QST Maga-
zine. And the Amateur Radio Newsline has
announced that it hopes to hold a National
Teleconference Radio Network to discuss this
matter in a national public forum in early
September. TNX Westlink Report, #630, July
31, 1992.

ICOM Recall

Packet BBS systems operators
throughout the state of Ohio, joined by
several other SysOps scattered across the
country, have placed a ban on all traffic to
and from the American Radio Relay
League as their way of protesting a decision
by the ARRL's Board of Directors to seek reg-
ulations that would permit only semi-automat-
ic, rather than fully automatic, packet forward-
ing on the HF bands. In their letter to Great
Lakes Division Director Al Severson ABSP,
and disseminated nationwide via packet ra-
dio, the SysOps made it clear that the ban on
traffic to and from the ARRL headquarters
station would remain in effect until the
League capitulated and gave its blessing to
unattended fully automatic HF packet mes-
sage forwarding. TNX Westlink Report, #631,
August 14, 1992.

No-Business Rule Debate
Opens, Docket 92-136
Released

ICOM has recalled all of its new “P” se-
ries 2 meter and 70 ¢m hand-held
transceivers. The company has acknowil-
edged that a problem exists with leaky lithium
batteries that have shown up in a couple of
units. While the problem does not appear to
be widespread, ICOM is not taking any
chances. Owners of the “P” series talkies are
asked to call ICOM America at (206) 454-
7619 for return authorization. All modified
handhelds will be covered by an additional
one-year factory warranty. TNX Westlink Re-
port, #631, August 14, 1992.

FCC: No More SAREX
Waivers Needed

The FCC is now actively seeking com-
ments on its proposed revision to Section
97.113 of the amateur radio rules, the so-
called "no business” clause that many
hams and Commission staffers feel to be
counterproductive to the Service.

On July 2nd, The Commission issued its
Notice of Proposed Rule Making in P.R.
Docket 92-136, to amend its rules regarding
permissible amateur communications. The
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Since the beginning of manned amateur
radio operation from space, it has been
necessary to obtain waivers from the FCC
for every astronaut operator of a SAREX
station. This was because FCC rule
97.207(a) required the operator of an “ama-
teur radio space station™ to hold an Extra
class license, and none of the astronauts who
have operated from space ever did.

Bowing to requests from the amateur radio
community and SAREX planners, the FCC
on July 1st revised Section 97.207(a) to au-
thorize any amateur radio license holder to
be the control operator of a space station
subject to the privileges of the license class
held by that operator. The FCC defines a
“space station” as being any amateur radio
station that is located more than 50 kilome-
ters above the earth's surface and which
transmits and receives on frequencies that
are allocated specifically to the Amateur
Sateliite Service.

But with this change come two caveats.
First, the FCC chose not to define a “space-
craft” as being a "ship,” thus opening the door
for virtually any licensed individual with the
necessary dollars and initiative to put up a
space station of his own. Although this is cer-

tainly not likely, it is interesting that this possi-
bility now exists.

Of even greater consequence is the fact
that the FCC has mandated that the Volun-
teer Examination Coordinators rearrange their
question pools to include the topic of operat-
ing a ham radio from space. In other words,
while most radio amateurs will never have the
opportunity to operate from such a location as
a space shuttle, the FCC wants all hams to
know, understand and be tested on this as-
pect of amateur operations.

The FCC action to amend Section
97.207(a) was based on a petition filed in
February by former West Gulf ARRL Director
and Vice President Jim Haynie WB5JBP. TNX
Newsline; KEDUE; and Westlink Report,
#630, July 31, 1992.

FCC Proposes to Bring
Novice License into VEC
Testing Program

The FCC has issued a Notice of Pro-
posed Rule Making in P.R. Docket 92-154
that would require Novice class license
examinations to be administered by the
Volunteer Examiner program, which now
administers all other license class examina-
tions. The plan, released on July 23rd, is es-
sentially as proposed by the ARRL and W5Y]
VECs and described in the April 1992 issue of
QST, page 63.

The Commission’s NPRM notes that code-
less Technician class is now the entry-level li-
cense of choice over the Novice class, that
the FCC is burdened by an application error
rate of 9.4 percent for Novices as compared
to only 0.8 percent for VE-administered ex-
aminations, and that no pass versus fail
records are available from Novice examina-
tions, as they are for VE-administered exams.

The FCC believes that bringing Novice ex-
ams under the VEC system would be in the
public interest. It says that it strongly believes
that the VEC-administered amateur system
“has demonstrated both its efficiency and its
integrity. We conclude that Novice class ama-
teur operator examinations would benefit from
those same two virtues."

Opposition to this plan has been primarily a
concern that Novice exams would not be as
readily available, especially in sparsely popu-
lated areas of the country. The League’s re-
sponse was that the explosion in new Techni-
cian licensees since the advent of codeless
Tech class in April 1991 would indicate that
VE examinations are readily available in most
areas. The FCC NPRM did not directly ad-
dress this question, although alluded to it in
noting that the Novice is no longer the pre-
ponderant first license.

The comment deadline is October 9, 1992.
Reply comments must be filed by November
9, 1992. TNX ARRL, Newsline, and Westlink
Report, #631, August 14, 1992,




Amateur Software
and Hardware for
the Commodore User
ART-1: A complete interface system for send
ART-L e
st

computer. Operating program on disk included.

$199.00

TOLL  1_800-666-0908

PRICING AND ORDERS ONLY
KENWOOD YAESU

FT-a11E

L ¥ 4
AlR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCH) and
AMTOR, for use with Commodore VIC-20. -

Operating program in ROM
$99.95

FT-470

SWL: A receive only cartridge for CW, RTTY H’:aut::ﬂ?w ""BI
(Baudot & ASCII) for use with Commodore 64/ FT BOOAT
128. Operating program in ROM. —

s00.95 | | o) ey | Call for All YAESU
Radios & Accessories |

AIRDISK: An AIB-1 type op-
erafing program for use with
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VIC-20 and C64/128 programs :
on one disk. $39.95 and Accessones

o ico
| s =% == | i -
AIR-ROM: cartridge version M
of AIRDISK for C64/128 only. Css8A
MO RS E MORSE COACH: A compiete teaching g S IC-220M
and testing program for learning the Morse : Full ICOM li IC-738
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NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI COMMUNIGATIONS INC.

21 GARFIELD STREET. NEWINGTON. CT 06111
Hours: M-F 10-6. _ = C.0.D.s Same Day
SAT. 10-4 E‘H} :hg;ﬂ Iﬂ OK Shipping

G anoc G ELECTRONICS

OF MARYLAND

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

(301) 258-7373 bﬂ]
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PacTOR
A New, Highly Effective Method of HF Digital Communication

Combines the best features of packet and AMTOR to provide an HF communication system
which is far better than anything else now available. Up to four times the throughput of
AMTOR. Handles 8 bit ASCII and binary data. Huffmann data compression. Automatic speed
adaptation to conditions. Built-in message system. PACTOR, AMTOR, RTTY modes, CW
keyer too. Awvailable now - Call for complete information

PacComm Packet
Radio Systems, Inc.

4413 N. Hesperides Street
Tampa, FL 33614-7618
(813) 874-2980
Fax: (813) 872-8696
ORDERS:

(800) 486-7388
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Packet on the Mac

Connect with the world without a TNC.

anta Claus didn't bring me a TNC for Christ-

mas. My anguish was compounded by all the
magazine articles which appeared late last year
about packet, and low cost TNC-less packet in
particular. It seemed that every other page in 73,
Radio Fun or QST had ads for packet modems
and software—all for DOS-based PCs or Ami-
gas.

Although I had spent several years using
DOS-based computers before making the switch
to the Macintosh, | had no intention or desire 1o
change back just to do packet. So. the only “sen-
sible™ option was to figure out how to do packet
with my Mac. This was (o prove both harder and
easier than expected. Fortunately, 1 have some
very lalented and supportive friends who are
dedicated to both the Macintosh and amateur ra-
dio, and were willing to get involved: Ross Wille
N6SJD, Aaron Wohl N3LIW and Jim Van
Peursem KE@PH. Ross had built the “Poor
Man’s Packet” project (73, August 1991. p. 8).
Aaron had been wanting to write some software
to act as a TNC for the Macintosh, and Jim had
been developing a Macintosh application to do
packel.

Overview

Digital communication over a radio (packet,
fax) isn’t all that different from sending data via
(elephone. In both cases the digital data is con-
verted into audio tones (modulated). sent from
one computer to another, and converted back to
digital signals (demodulated). In most cases just
iwo audio tones are used, one representing a
“mark” and the other “space.” These terms refer
back to the days of punched tape and teletype
and have corresponding binary “one™ and “zero”
bit values. All the letters, numbers and symbols
of the ASCII character set can be sent in this
way. The hardware 1o do this is called a modem.

Packet-based communication is a bit more
complex: It uses a NRZI data encoding scheme,
breaks the data up into chunks (packets), ad-
dresses and orders those chunks, sends them out
over a network and re-assembles the packets
back into the original message at the other end.
There 1s a lot of bit-munching going on, which
requires some data processing power. Most ra-
dio-based packet systems use a Terminal Node
Controller (TNC). The TNC's primary function
IS [0 act as a traffic cop: addressing, assembling
and disassembling the data packets, doing error
checking and transferring data bits to and from
the modem.

Many TNCs are built around a microproces-
sor chip and a serial communications controller
chip (SCC). One of the most popular SCC chips
is the Zilog Z8530/85C30. It has built-in support
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Figure 1. Schematic diagram of the PacketMac Modem.

for what is referred to as High Level Data Link
Protocol (HDLC). The Macintosh uses the 8530
to control its serial and AppleTalk ports. In fact,
AppleTalk is a packet-based networking envi-
ronment. Because of this, the Macintosh is an
ideal platform for packet radio. The 8530s
HDLC mode can be accessed by software, elim-
inating the need for an external TNC. Many link
layer functions can be performed quickly and ef-
ficiently by the Mac’s built-in SCC hardware.
Fortunately, vou don't need to know the details
of all the layers of the ISO Open Systems Inter-
connection Reference Model (OSI-RM), HDLC,
and AX.25 10 do packet. For those who do want
to know more, there i1s an excellent overview of
the ISO OSI-RM standard, including the role of
HDLC, upon which the CCITT AX.25 packet
protocol 1s based, in Chapter 3 of Your Gateway
to Packet Radio, by Stan Horzepa WAILOU,
and a full chapter on packet in the ARRL Hand-
book.

The PacketMac Modem

Readers of 73 may be familiar with the Texas
Instruments TCM3105 Audio Frequency Shift
Keying modem chip, as it was featured in the
Poor Man’s Packet project last year. Unfortu-
nately, the differences between the Mac 1/O
ports and most other PCs made powering the

Poor Man's Packet circuit impossible without
some changes.

PMP took it’s power from the PC's parallel
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Figure 2. PC board foil pattern for the
PacketMac Modem.

port and was configured to run off +5 volts. We
could get just +5 and ground off a Mac, but since
the Mac serial ports supply positive and negative
voltages simultaneously we can build a dual
voltage regulator, keep the serial port lines and
loads balanced, and use the signals to provide
power as well as data. Fortunately, the
TCM3105 can be run off a dual voltage supply
by hooking Vdd to the most negative power rail
(not chassis ground). This is the main difference
between the PMP and PMM circuits.

Another consideration is that portable Macs
turn off their serial port’s data transmit lines 1o
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5 Yo HIGH PERFORMANCE AT A GREAT PRICE e T R
3 ® DJ-F1TH World’s smallest 5 watt H.T. :k*: } -f~ 3
® DJ-162TR Full featured 2-meter comes ,ﬁ:_;._j -~ ) Al
standard with EDC-34 rapid charger B L S OaL s

New Model DJ-580T

RATED # 1 IN JAPAN, NOW AVAILABLE IN
THE U.S.

A super-compact handheld, the tiny DJ-580T is a
powerful, feature-packed twin bander. This super-
compact HT is the smallest you'll find, and literally fits
in the palm of your hand.

Ergonomic design, combined with excellent sensitivity

and unbelievable great sound, sets a new standard for
miniature HT's.

New MCF function allows you to set the 40 memory
channels regardless of which channels you want for
VHF or UHF. Any combination is possible.

Alinco’s DdJ-580T has Full-Duplex Cross Band
Operation and Cross Band Repeater Functions with
real world power and excellent sensitivity. Airband

ALINCO ELECTRONICS INC.
438 Amapola Avenue, Unit 130, Torrance, CA 90501
Tel. (3101 618-8616 Fax (310) 618-8758

receive with simple modification.

If the battery i1s depleted to less than 5 volts, Alinco’s
Patented Super Low Battery Consumption Function is
automatically activated. You can continue to operate
the radio all the way down to 3.5 volts. This feature is
effective with dry cell batteries only.

This unit has built in DSQ for paging, CTCSS encode
and decode standard, various scanning functions, 3
power level selections for each band, bell function, and
an illuminated keypad.

Check out the affordable technology of the 90’s.
Check out ALINCO.

MALINCO

ELECTRONICS INC

Two Year le:ted Warranty.
Specifications and features are subject to change without notice or obligation
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Figure 3. Parts placement.

conserve battery power when data is not being
sent. Since the PacketMac Modem gets its pow-
¢r from the serial port data transmit lines, any
software has 10 manage the power as well as
handle data transfer.

Many computers communicate with their pe-
ripheral devices via R§-232. According to the
RS-232 standard, data is sent over two wires, in
an unbalanced mode, as a signal which alter-
nates between a positive and negative voltage.
Signal levels from +3 to +235 volts are a logic 0,
and -3 volts to -25 volts are a logic 1. TTL data
is also sent in an unbalanced mode. but with sig-
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nal levels between 2 and 5 volis considered a
logic 1 and signals from 0 to 0.8 volts a logic 0.
The Macintosh sends serial data using the RS-
422 standard, with the data being sent over two
wires in a balanced mode as two alternating sig-
nals of opposite polarity (RS-422) or in an un-
balanced mode with one line tied to ground (RS-
423). A good reference describing the RS-232
standard is: RS-232 Simplified by Byron Put-
nam, Prentice-Hall, 1987. Also you can get a
complete copy of the RS-232 and RS-422 stan-
dards from the EIA at 2001 Eye St., N.W.,
Washington D.C. 20006.

Serial Ports

PTT Pulldown
10FLE

Tip to Aout
Shield to Gnd

C:== =

3/32" Mini Stereo Phone Plug
To Alinco Mic Jack

As seen from the Hski «G3
back of the Mac. HW GND
72 o

DIN 8 Pin <connects to> Modem PAD
1 - Hsko Hski (Push to Talk)
2 - Hsk Hsko (Carmmier Detect)
3-TxD- RxD- (Receive Data)
4-GND GND (Mac Data Gnd)
5-RxD- TxD- (Transmit Data -)
6 - TxD+ RxD+ (Receive Data +)
7-Gpi Not Used
8 - RxD+ TxD+ (Transmit Data +)

Tip to Ain
Shield to Gnd
.
e

1/8" Mini Mono Phone Plug

To Alinco Headphone Jack

Figure 4. Connecting the PacketMac Modem 1o vour radio and the Macintosh. Connections

to an Alinco DJ-F| is shown.
10 73 Amateur Radio Today * October, 1992

Circuit Changes

The PacketMac Modem gets its power from
the Transmit Data Plus (TxD+) and Transmil
Data Minus (TxD-) pins of the Mac serial port
(see Figure 1). These signals are passed through
a diode bridge of four IN914s which rectifies
the AC square wave output from the serial port
and charges up the two 10 pF capacitors to
about 7 volts above and below chassis ground.
Each rail is regulated to plus or minus 2.5 volts
with the LM385-Z2.5s These regulators use
very little current and stabilize Vss and Vdd to a
5-volt differential. A 0.1 uF capacitor across
each rail helps to filter out any transients. A 75-
ohm resistor limits the peak current on each rail
to about 10 mA.

The rest of the circuit is very similar to Poor
Man'’s Packet, except that the Transmut Data Mi-
nus (TxD-) line from the Mac is inverted and
used as the digital data input to the modem chip
(TXD, pin 14) rather than pin 15 from a DOS
PC’s printer port. Carrier detect from the modem
(CDT. pin 3) is hooked directly to the Mac’s in-
put handshake line (Hski) and the PTT switch-
ing is performed by the output handshake line
(Hsko). Note that the TxD+ and TxD- lines can
be confusing: when the serial port is on but not
sending data, the polarity of the pin is the oppo-
site of its name. TxD+ goes positive and TxD-
goes negative when a data bit is asserted.

Assembly

Start with the socket. jumpers and passive
components. Although there 1s supposedly no
internal connection to pin 6, | also tnm the #6
lead off the sockel. From there, move on to the
capacitors and diodes, finishing up with the tran-
sistors, crystal, and vanable resistors. The board
is sized to fit in a box with the mounting holes
on 2" centers. See Figures 2 and 3.

Calibration and Testing

There are only three things to adjust in the
circuit: Carrier Detect Level, Receive Bias, and
Output Level.

Carrier Detect Level: The threshold of the
carrier detect circuitry can be adjusted between
398 uV and 4 mV by setting the voltage at pin
10 between 2.5 and 4.25 volts above the -25 V
rail.

A 400 puV camer detect level (CDL) may nol
seem useful in amateur radio, but it is a relative
indication of just how good the TCM3105 is at
picking out a weak packet signal on a channel
with low background noise. I have obtained very
good results setting pin 10 to 3.5 volts, which
corresponds to a CDL of about 2.5 mV. TI sug-
gests setting the signal level for carrier detect at
1.4 mV, but that is for telephone use. (With the
addition of a transistor-switched LED connected
to pin 3 you can get a visual indication and ad-
just the level for the particular channel you are
monitoring.) The circuit also presents the CDL
signal to the Mac’s Input Handshake line. so the
software can use it as well.

Receive Bias: The voltage at pin 7 (Receive
Bias) must be adjusted 1o minimize the distor-
tion in the square wave output at pin 8 (Receive
Data). The Mac wants a clean square wave with
equally spaced rising and falling edge transitions
(50% duty cycle). Since we are setting up the
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MEFEJ’s world famous 3 KW Versa Tuner V

If you won’t settle for less . . . here is the finest 3 KW tuner money can buy!

The MFJ-Q&QIC is not for everyone.

However, if you make the invest-
ment, you'll get the finest 3 KW tuner
money can buy. Here's why.

Massive Transmitting Capacitors

You get two massive 250 pf trans-
mitting variable capacitors with detail-
ed quuinﬂ scales. They can handle
amps of RF current and withstand
6000 RF volts because the plates are
smoothed and polished and have
extra wide spacing.

Precision Roller Inductor

A precision roller inductor lets you
tune your SWR down to the absolute
minimum. A 3-digit turns counter plus
a spinner knob gives you exact
inductance control.

Ball bearings on both the front and
back shafts give you a velvet smooth
vernier feel. Steel end plates and steel
shafts give you lifetime durability.

You won't have arcing problems
with this roller inductor. That's

MFJ’s Deluxe 300 Watt Tuner

MFJ-9490 More hams use the MFJ-Q?hQD tha;nld !
any other antenna tuner in the wo

$149%¢ hy? Because the MFJ-949D gives
ynu proven reliability, the ability to match just about

hing and a one year unconditional guarantee.

ou get a lighted peak and average reading Cross-
Needle SWR/wattmeter, antenna switch, 4:1 balun
for balanced lines, 1. 8-30 MHz coverage and a full
size dummy load that pasily handies watts of
abusive tune-up power.

The inductor switch is specially designed to with-
stand the extreme voltages and currents that are
developed in your tuner—it's not an underrated
off-the-shelf switch that can put you off-the-air.

Each MFJ-949D aluminum cabinet is chemically
etched to strongly bond MFJ's tough baked-on paint.
You won't find a tougher, longer lasting finish

anywhere.
MFJ’s New 300 Watt Tuner

i you don't need a aummy load but
want all the other features of the MFJ-
949D, choose the MFJ-948 for $129.95.

MFJ-948
$1299%¢6

The MFJ-948 features a peak readrn% lighted Cross:
one year uny

Needle meter with a buiit-in lamp swit
conditional guarantee and is made here in the USA.

MFJ)’s smallest Versa Tuner
MFJ-901B

559#!
The MFJ-901B is our
smallest — 5x2x6 inches -

— e -

(and most affordable) 200 watt PEP tuner - when
both your space and your budget is limited. Good
for matching solid state rigs to linears.
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because firm springs put considerable
pressure on a plated contact wheel
for excellent electrical contact.

Wide, low inductance straps are us-
ed for high current connections and a
new core gives you excellent RF
properties for minimum loss.

readin
with

MFJ’S Super Value Tuner

MFJ-041E  The new MFJ-941E gives you a 300
$40995 watt PEP tuner that EEWEFE everything
1 fiom 1.8:30 MHz -- pus you get a-
cross-needle meter, antenna switch and balun . . .
for an incredible $109.95. Lamp uses 12 VDC or

110 VAC with MFJ-1312, $12.95.

Antenna switch selects 2 coax lines (direct or
through tuner), random wire, balanced line or
external dummy load. 4:1 balun. 1000 volt
capacitors. Measures 10-5/8"' x 2-7/8"" x 7"".

2-Knob Differential-T "Tuner

MFJ-986  The new MFJ-986 Differential-T™

528955 2-knob tuner uses a ﬂfﬁﬁfﬂrmﬂi
capacitor to make tuning foolproof

and easier than ever. It ends constant re-tuning with
broadband coverage and gives you minimum SWR
at only one best sefting. Handles 3 KW PEP.

Roller inductor makes tuning smooth and easy.
Tumns counter lets you quickly re-tune to frequency.

MFJ's peak and average reading cross-needle
meter reads forward/reflected power in 200/50 and
2000/500 watt ranges. Meter lamp uses 12 VDC or
110 VAC with MFJ-1312, $12.95. Current balun
reduces feedline radiation and forces equal currents
into antenna halves that are not perfectly balanced. It
covers 1.8-30 MHz. Get yours today! Add $10 s/h.

MF]J’s Random W:re Tuner

MFJ-16010 $3995

Operate all bands anywhere
with any transceiver with the

MFJ-16010. It lets you tumn a -
random wire into a transmitting antenna. 1 B~30
MHz. 200 watts PEP. Ultra small 2''x3"'x4"".

Circle 86 on reader service card.

Cross-Needle Meter
You get a lighted peak and average
Cross-Needle SWR/Wattmeter
and 2000 watt ranges. Its
new directional coupler gives you ac-
curate SWR and power readings over
the entire 1.8 through 30 MHz range.

h

Super Heavy Duty Balun
You get a super heavy duty current
balun for balanced lines. It's made
with two giant 2 1/2 inch powder iron
toroid cores and wound with teffon
wire connected to high voltage ceramic
feedthru insulators. It lets ryéou operate
g high power into balanced feedlines out
§ core saturation or voltage breakdown.

Ceramic Antenna Switch
® You get a two wafer 6 position cer-
i§ amic antenna switch with extra large
'. contacts for trouble free switching.

Plus much, much more

You also get a built-in 300 watt
dummy load, full one year uncon-
ditional guarantee, flip stand, all alumi-
num cabinet, tough baked on paint,
locking compound on all nuts and
bolts. 3 KW PEP. Meter lamp needs
12 volts. Compact 10 3/4x4 1/2x15 in-
ches. Made in the USA. Add $10 s/h.

Don't seitle for less--get yours loday!

MFJ ’s Mobile Tuner :‘Igé!;ﬁg

Don’t leave

. home without
this mobile

tuner! Haw: an umntenupied trip as the MFJ-945D
extends your antenna bandwidth so you don't have
to stop, go outside and adjust your mobile whip.

Small 8 x 2 x 6 inches uses littie room. Lighted
Cross-Needle SWR/Wattmeter makes tuning easy
while in motion. Has lamp switch. 1.8-30 MHz. 300
watts PEP. Mobile mount, MFJ-20, $4.95.

ME]J ’s Versaule 1.5 KW Tuner

fﬂ"ﬁﬁ%ﬁ’%@%ﬁ%ﬁwﬁ

MEJ-962C HFIMIEE mveuse ynur I:lare-
foot rig now and the capacity to

$22995 ;44 2 1.5 KW PEP amplifier later. It
covers 1.8-30 MHz.

You get MFJ's peak and readin E‘ms&
needle attmeter. It reads
power in 200/50 and 2000/500 watt Lamp
uses 12 VDC or 110 VAC with MFJ-131 51295

Plus . . . 6-position antenna switch and teflon
wound ball.m with ceramic feedthru insulators for
balanced lines. 1084 x 4% x 14-7/87 in. $10 g/h.

MF)’s VHF or UHF Tuners

MFJ-921 or MFJ-924
$6995

MFJ-821 VHF tuner covers both 2 eters ‘ _the
220 MHz bands. MFJ-924 covers 440 MHz. Built-in
SWR/Wattmeter. 8’ x 212" x 3"". 2-knob tuning
convenient for mobile or base.

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

« 1 year unconditional guarantee * 30 l:lay money back
guarantee (less s/h) on nrl:lers from MFJ = Free catalog

MFJ MFJ ENTERPRISES, INC.

gy

Box 494, Miss. State, MS 39762
(601) 323-5869; TELEX: 53 4590
FAX: {EIH} 323-6551, Add $6 s/h.
ﬂ 0
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modem to run Bell 202, the midpoint of the
mark and space frequencies is 1700 Hz. You can
use HyperCard or any other sound-capable ap-
plication to play a 1700 Hz sine wave out of the
Mac’s headphone jack and into the modem's au-
dio input. The amplitude of the audio signal
should be less than 0.78 volts peak to peak. (Set-
ting the Mac’s speaker volume to “1™ produces
an output of about 0.2 volts, which seems to
work just fine.) With the 1700 Hz tone playing,
sel the vollage at pin 7 to 3.5 and slowly bring it
down until the signal at RxD goes low, then in-
crease the voltage at pin 7 slightly, until pin 8
goes high. The receive bias should now be cor-
rectly set.

Output Level; Since every radio's audio input
requirements are different, you'll have to experi-
ment to get the best modulation on transmit.
However, the modem’s output level can exceed
2 volts RMS, so be careful not to blow up your
microphone input. Start out low and turn the
output level up until there is no increase in mod-
ulation, One easy way is to monitor the trans-
mitted packets with another radio. Keep slowly
increasing the modem’s audio output level until
there is no further increase in loudness of your
transmitted signal. Putting an adjustable poten-
tiometer with a knob on the modem’s front panel
to adjust the output level is a nice feature if you
intend 1o use the modem with more than one
radio.

Tx Pulldown

Many handhelds perform the push-to-talk
function with a “pulldown™ resistor connected
between the microphone audio lead and ground.
This resistor is sometimes built into an external
microphone. Since it shunts some of the audio
output to ground as well as setting the DC bias
level for the PTT, some experimentation with its
value may be needed (500 ohms seems to work
fine for the Alinco).

Typical Packet Radio Configuration

SoftKiss is a control panel that emulates a
TNC in KISS mode. It is just like a printer driv-
er—once il is installed and configured, you can’t
tell it is there. There are some parameters to set,
just like with a TNC, in order to conform to the
rules for packet transmissions in your area.
These parameters can be set with a terminal em-
ulator, or the PacketMac Modem Hypercard
stack, or any other application that can send
ASCII text to the senial port.

SofiKiss Parameters (default value):

digipeat—ID 10 digipeat out of a particular
serial port.

tx delay—Time for keyup, receiver PLL lock,
squelch to break, sync detect. (300000)

dwait—Give priority to digipeated packets
(15).

xmut persist—Roll a 1000-sided die and com-
pare the result to 1000 to determine how aggres-
sive SoftKiss is in transmitting into a packet
channel. (100)

xmit slottime—How often to decide to trans-
mit. (100)

Precise control of “fast” radios, like the
Kantronics D4-10, is obtained by measuring
time in microseconds. Most TNCs only give
millisecond resolution.

12 73 Amateur Radio Today » October, 1992

If you have two radios and two PacketMac
modems, you can set up a crossband digipeater.
When SoftKiss receives a packet on either port
it can automatically route it out the other port if
the packet requests to be digipeated by the ID of
the other port.

You and your friends can share a radio on Ap-
pleTalk using NET/Mac. The “attach Ap-
pleTalk™ command in the autoexec.net file con-
trols access to your radio via AppleTalk.

SoftKiss Theory Of Operation

SoftKiss replaces the standard Apple serial
input and output device drivers for the selected
port(s). These “fake™ drivers emulate a TNC in
KISS mode and control SoftKiss. It also installs
interrupt vectors to control the SCC hardware.
The source code for SoftKiss is about 800K
bytes and is available from Aaron Wohl N3LIW
or on CompuServe in HamNet lib 9. This may
be of interest to other hams working on connec-
tions to the SCC hardware.

Planned Enhancements

Bob Finch is doing an interface to Apple’s
MacTCP driver. This will let you use the com-
mercial and university versions of telnet, ftp,
finger, hyper tcp, mail, etc. Aaron is also doing
an AppleTalk interface. This will allow you 1o
access printers and AppleShare disks from your
local picnic table.

We are also planning on adding features to
dynamically modify the parameters which influ-
ence the speed and quality of packet transmis-
sion and reception and full hardware data carrier
detecl.

Savant

The only Macintosh applications we know of
which communicate with the KISS protocol are
NET/Mac and NOS by KAY9Q. Both have their
roots in the MS-DOS environment. Their user
interface 1s “command line” driven. Our ulti-
mate goal is to develop a complete Macintosh
hardware/software package that is powerful and
easy to use.

Jim Van Peursem, author of Virtuoso, is de-
veloping an application for the PMM and Soft-
Kiss called Savant. Like Virtuoso, it will be a
packet radio communications program with
many useful and powerful features: a split win-
dow interface, with one panel for information
received and one for information that has been
sent; and a keyboard buffer window so you can
type in long messages and make changes before
sending. It will also have a scripting language,
so many of the most common tasks can be aulo-
mated and placed in a menu command. Since
the application software will be driving the
AX.25 session, it will have much greater control
capabilities. The command line interface will be
replaced by a full Macintosh graphical user in-
terface. Commands you now need to remember
and type to the TNC will be handled automati-
cally by the program. Each channel will have its
own window. Reading your mail from the local
PBBS will be as simple as selecting a single
menu command. For more information on Virtu-
oso or Savant, see “New Macintosh Packet Pro-
gram Released,” in the ARRL’s QEX, May
1992, p. 17; or contact Jim Van Peursem
KE@PH directly at 4140 Jay Avenue, Orange

City 1A 51041; internet—jvp@cprel.ee.
iastate.edu.

PacketMac Modem HyperCard Stack

While testing and calibrating the PacketMac
Modem, HyperCard was used to make a stack
with built-in sound resources, a loopback test
and parameter setting. It includes a full parts
layout, and an audio cable hook-up for the Alin-
co DJ-F1. This was done as a construction aid
for members of the Apple Amateur Radio Club,
who have built several modems. This stack and
PacketMac Modem Kits are available from the
author, c/o Sigma Design Associates, 22150
Berkeley Court, Los Altos CA 94024; Com-
puServe: 70611,1340; internet: Francis4@ Ap-
ple.com.

The kit, including a 3.5" disk with Soft Kiss,
Net/MAC and the Hypercard Stack is $30 plus
$2 S&H. You may also send an SASE ($0.58
postage) and an 800K 3.5" disk for the software
alone. A drilled and etched board is available for
$3.50 plus $1.50 S&H from FAR Circuits,
I 8N640 Field Court, Dundee IL 60118.

Getting on the Air with NET/Mac

NET/Mac is a Macintosh port of Phil Kam’s
KA9Q Intermet Protocol Package software. We
have been using NET/Mac as our packet appli-
cation, since it has software support for AX.25,
while we continue to develop the AX.25 stack
and Savant.

NET/Mac is very powerful and very DOS ori-
entated. It supports TCP/IP and FTP as well as
AX.25. A number of people have contributed to
NET/Mac; Dan Frank, Dewayne Hendricks
WABDZP and Doug Thom N60YU in par-
ticular.

If you want to use NET/Mac to get on the air
there are some changes you will have to do to
the autoexec.net file. While they aren’t very dif-
ficult, they are important and may be somewhat
confusing if you’ve never had to do an autoexec
file. (You DOS users can breeze through this
section.)

What Goes Where

When you receive NET/Mac, there are seven
files located in six folders. NET/Mac expects
them to be in certain places, and Autoexec.net
has information in it to identify you and keep
everything running smoothly.

| place it all in a folder named NET. The di-
rectory structure looks like this:

NET folder

Net/Mac

Autoexec.net
Callbook.log

(application)
(parameter/configuration file)
(callbook log file)

pub folder
hosts.nel
ReadMe
spool folder

log (session log file)
mail folder

<ampty>

mqueue folder

sequence.seq
rqueue folder

<empty>
finger folder

<empty>

(listing of host stations)
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The Autoexec.net file sets the AX.25 parame-
ters and tells NET/Mac who you are and where
to find things. The complete file has lots of com-
ment lines in it. The comments describe the
function of the lines, but take up a lot of space.
You should also get a current host.net file from
your local IP administrator or BBS as soon as
possible. An asterisk “*" marks the end of the
lines you need to change. The procedure is:

I) Change all instances of callsign to your
callsign. (lines 1, 2, and 21)

2) Put in your IP address if you have one.
(line 4) (numbers 241-254 are set aside for ex-
perimental use)

3) Put in the correct path name to get to the
log file. (line 10)

4) Put in your time zone and offset from
GMT. (line 17)

5) Put in a beacon message, if needed. (line
21)

6) UN comment the beacon enable line if
needed. (line 23)

Note: In some areas, activating the beacon
will gamer the wrath of the local packet gods.
Use with discretion!

hostname callsign®

ax25 mycall callsign*®

attach asy 1 a ax25 ax0 2048 256 9600

ip addr [44.4.0.246]

route add default ax0

ipul 16

tcp mss 216

icp window 432

tep irtt 5000

log <path to log file>*#

start smip

start ftp

start echo

start discard

start telnet

start finger

tzone <offset to GMT eg: PDT 8>*

mbox y

beacon set ax0

beacon callsign QST

beacon message “[callsign] Mac TCP/IP

station, City, State.Country*

beacon interval 1200

#beacon enable®

Is_es enable

Ip heard on

arp add [44.4.0.0] ax0 QST-0

ax23 digipeat on

ax25 maxframe |

ax25 paclen 256

ax25 retry 6

ax25 window 4096

ax25 tl 15000

ax25 12 10000

ax25 13 180000

ax25 heard on

param ax0 1 60

param ax0 2 100

param ax0 3 10

param ax0 4 3

param ax0 5 0

Use TeachText to edit the autoexec.net file,
Don’t let any line get longer than 40 characters.
Punctuation marks, spaces, carriage returns, tabs
and other non-text characters should not be used
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Definitions

SCC (Serial Communications Controller Chip}—The dual port 85C30 chip that controls the serial port in a
Macintosh. The 85C30 programming manual is available free of charge from AMD at 1-800-538-8450.
AX.25—The format for packets that can be sent during unattended transmission. The AX.25 protocol
manual is available from the ARRL.

IP/TCP—A popular set of protocols.

NET/Mac—A port of KASQ's (Phil Kam) tcp/fip implementation by Dwayne Hendrics and Douglas Thom.
Available from Compuserve in the HamNet forum lib 9.

Construction Tips and
Techniques

One of the most enjoyable aspects of this project was that the Macintosh was used at every step of the
design. MacDrawPro was used to lay out the circuil artwork. A LaserWriter was used to print on the TEC-
200 film from which the boards were fabricated. Laser printing on TEC-200 was probably the most inter-
esting discovery of the entire process.

The instructions which come with TEC-200 state that you should run the film through a copy machine. |
tired that with very mixed results. Since laser printers are essentially half of a xerographic copy machine, |
thought I'd try printing the artwork with a LaserWriter.

Laser printers transfer a mixture of carbon dust and plastic (toner) from their print drum onto the paper
and then carefully run it through a “fuser” roller which heats the toner up and melts it. The melting point of
TEC-200 is high enough that the toner can be transferred to it and fused without the TEC-200 being dam-
aged. This leaves a positive image of the artwork on the TEC-200 which can then be transferred to a PC
blank with a hot iron, much like iron-on T-shirt transfers. Since the fused toner is water resistant, it also re-
sists water-based etching agents. If you lay out and print the PC artwork as though viewed from the com-
ponent side (as in Figure 5), the image is automatically reversed when you iron it onto the foil side of the
board blank. [Ed. Note: With a normal PC board foil pattern you will have fo do an intermediate step using
a transparency or another sheet of TEC-200 film lo llip the PC board foil pattemn when using TEC-200 film
process. Figure 5 is already inverted for direct use with TEC-200 film.]

it helps to clean the PC board well (with a mildly abrasive kilchen cleanser and a scuffing pad) and
wipe down the TEC-200 with an oil-free, alcohol-based window or white board cleaning spray before run-
ning it through the printer. Use the single sheet/envelope slot and try not to bend or squeeze the film after
printing. The fused toner is brittle and will crack and flake off if you aren't careful.

A 0.50 millimeter rapidograph pen with a water resistant ink cariridge works very well for touch-ups and
produces boards that look almost as good as commercially done photo elch. Size the pads 1o 0.040° o0.d.
and set the line width to two points (about 0.030%). Lines wider than two points may develop “cracks” down
the middie due to toner migration, but you can touch these areas up with an ink pen or resist pen after
you've transferred the layout to the PCE blank. Use the rulers and grid lock options in MacDraw to keep
your pads and traces aligned. | lay out the pads first, generally on 0.10" centers, and then move the pads
in front of the traces. This is important: If the trace lines are on lop of the pads, the end of the trace lines
will obscure the open area in the middie of the pads. We want the pad centers etched away so they will be
easy to drill. (The elched-outl depressions in the pad centers are a natural drill-centering feature.) Some
gentle brushing or probing with a pencil or toothpick during etching will break the bubbles which tend to
form there. This will help assure the copper is complelely etched away in the centers of the pads. | also
cut the TEC-200 down to an 8-1/2" x 5-1/2" size and run it through the feed slot with the 5-1/2" direction
as the width,

except between the quote marks that mark the
beginning and end of the text in the beacon mes-
sage line.

Connecting

Plug the PacketMac Modem into your Mac's
modem port. Open Softkiss by double-clicking
on it's icon and set the modem port for Kiss
Mode TNC. If you want to run off the printer
port you can set it for Kiss Mode TNC, but you
will also have to change the attach line in the au-
toexec.nel file to read:

attach asy 1 b ax25 ax0 2048 256 1200

This is because the Mac’s printer port is port
b and the modem port is port a. Configure Sofi-

kiss before launching Net/Mac.

A complete operation manual for NOS, the
DOS version, is available on CompuServe in
Ham Library 9 as NOSGDE.TXT. The latest
version of Net/Mac (2.3.3) also has online help
and an appendix with information on setting up
the autoexec.net file,

When you run Net/Mac and invoke the con-
nect command, a window will open up that will
be named by the text string you define. For ex-
ample:

Figure 5. Inverted PC board foil pattern for
use with TEC-200 film only. This pattern
will eliminate the transparency inversion
step required in the TEC-200 procedure. Do
not use this foil pattern if using standard
photographic methods (use Figure 2 in-
stead).

¢ ax0 n0ary-1 (connect <interface> <call-
sign> [digipeaters]) connects me to NOARY-I,
Continued on page 85



WEFAX To The Max

PC GOES/WEFAX 30isa pmfeasmnal fax reception sys-
tem for the IBM PC. ki ncludes an AM/FM demodulator,
software, cassette tutorial and 325 page manaul. Check
this partial kst of our advanced features

Res. up to 1280:B00x256 APT Lat/Lon. Gnds
Unattended Operation  Orbital Predoition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Export
Contrast Control Grayscale Printing
Turing Oscilloscope infrared Analysis
Photometry/Histograms Variabile 10C & LPM

PC HF FACSIMILE 6.0 $99

PC HF Facsimile 6.0 is a complete shortwave FSK fax
system for the IBM PC. It includes an FSK Demodulator,
software, 250 page manual and tutorial cassette. Call or
write for a complete catalog of products.

Software Systems Consulting
615 5. El Camino Real, San Clemente, CA 82672

2 Meter Performance!
The J Antenna!

REAL GAIN!
Measured 2.9 dBd
Low SWR! Less than 1.5:1
Weatherproof Aluminum and
Stainless construction.

Comes fully assembled
and tuned for fast and
easy installation.

Mﬂde in USA! ';mnum-'lltmnqunfﬂ-!ziml-!m!

Also available
Duppier RDF units $450 with detailed descriptions and pricing. All products

FREE CATALOG

Only $27.50 | lTESTINSTRUMENTS &
Add $4.50 for shipping HARD-TO-FIND TOOLS

and handling. Packed with over 10,000 quality products for testing,
COD orders welcome. repairing, and assembling electronic equipment. A full

selection of test instruments, power protection equip-
ment, precision hand tools, tool kits, soldering sup-
plies, and much more. Products are shown in full color

come with a 100% satisfaction guarantee. SAME-
DAY shipment program.

Tel:(714)498-5784 Fax:(714)498-0568 S. Douglas RF Devices | | in a hurry to receive your catalog?
CIRCLE 250 ON READER SERVICE CARD P.O. Box 246925 Call (800) 225-5370

Say you saw it in 73!
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The HOWES DFD4 is an add-on Digital Readout for analogue receivers
and transceivers. |f you have an FRG7, an analogue FT101 or a similar
type of rig, then the DFD4 has been designed with you in mind. The DFD4
is a frequency counter that can be programmed for any |F offset so it can
be used with almost any radio, including the old Government surplus sets.
It can also count down as well as up, so it is suitable for "reverse tuning"”

rigs oo,

To make the DFD4 even more suitable, we now offer the PMB4 Program-
mable Matrix as an optional kit. This enables you to switch between six
different programmed offsets, so the DFD4 can be used with more than one
radio, and to compensate for IF frequency differences when switching
modes. Also new is the CA4M “hardware package.” This contains a
custom made case with pre-punched anodized aluminum front panel (see
drawing above), plus switch, knob, BNC socket, nuts and bolts, elc. to
enable you to achieve a high standard of finish for your project.

PMB4 I{it R e b LT D
CA4M Casa & Hardwaru e i s T N
Ordered separataly ... _112555
Ordared as a unHH 16.95
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Sacramento, CA 95824 In Massachusetts call (508) 682-2000
(91 6) 688-5647 Contact East, Inc., Dept. R514

335 Willow St., No. Andover, MA 01845
e — e =S —meemr e S e == —]
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Townsend Electronics, Inc.
Ki P.O. Box 415
tS Pierceton, IN 46562
from 219-594-3661 FAX 219-594-5580

-

BUILD A QRP TRANSCEIVER!

To build a transceiver with our kits is a simple modular, step by step
approach. You can start with the receiver, and then add on the transmitter
at a later date if you wish. Various accessory kits are available o increase
the facilities, these range from a simple signal meter for the receiver to
extra filtering and of course, digital readout. We offer a matching range of
"hardware packs” (case, knobs, etc.) to enable your station to ook as good
as factory equipmentl Whether you fancy a single band CW transceiver,
or more complex dual band SSB/CW rig, all these kits are designed to be
within the scope of the ordinary home constructor. The well thought out
designs and the backing of professional RF test faciliies mean you can

build with confidencel

Single band 40 or 80O0M CW transceiver:

DcRx 40 or DcRx 80 receiver kit .. i
CTX 40 or CTX BO transmitter Im e ———— e AN
CVF 40 or CVF BO VFO for TX & Fll: ....__HIIQ a5
CSL 4 300 Hz CW and narmow SS5B filter .. PPTCEr NP LI T TR CARETRY ROTEEt + [ I« .-
CA 80 M Case & Hardware (40 or BO) .. _..}_ﬁi.ﬂ&
If ordered separately ... TR R _._..t‘l???ﬂ
Ordered as a unit {utatn hand] b e s i ki it S da e vai it SR I AR TN

To order write or call:
1-800-544-3661 - VISA/MC accepted - Add $4.00 per orderforS & H

**** ASK FOR OUR FREE CATALOG ****

73 Amateur Radio Today = October, 1992 15



0-30

by Jeffrey Sloman NIEWO

The AEA IsoLoop

A big antenna in a small package.

™

Number 5 on your Feedback card

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

2006 196th St. S.W.

Lynnwood WA 98036-0918
Telephone: (206) 774-5554

Price Class: $349

an a two-inch aluminum band a little over

three feet in diameter work as anything
more than a dummy load on HF? The text-
books say it can, and AEA has proven it with
the new IsoLoop 10-30. Loop antennas have
been in use from the beginning of radio, but
practical loops for use at HF frequencies face
several engineering problems and real world
limitations that AEA has managed to over-
come.

The IsoLoop is a 43-inch aluminum loop,
with a center portion—made of UV resistant,
injection molded high density polyethylene—
shaped roughly like a dumbbell. In the center
of the dumbbell section is a hole designed to
accept a mast up to two inches in diameter,
along with stainless steel hardware for clamp-
ing the antenna in place. A stainless steel
hose clamp is provided for mounting the an-
tenna radially, for use from, say, a balcony
railing. The stainless U-bolt is also needed,
and it is a minor inconvenience that the an-
tenna housing must be disassembled—three
hex bolts with nylon-retained aircraft nuts—to
remove it from its default center position.

In the larger end of the dumbbell is a
10,000-volt split-stator capacitor. The two
ends of the irradiated aluminum band that
makes up the loop are welded to the two
halves of the capacitor’s stator. This one-
piece design is very rugged, its only down-
side being the need to deform the loop to fit it
into a UPS-shippable box. It takes some work
to get the loop round again after unpacking it,
though it need not be perfectly round to oper-
ate perfecily. If you are like me you will want
the loop to be round for aesthetic reasons. Al-
so in this end of the housing is a precision
stepper motor and gear train for remote con-
trol of the capacitor's tuning.

On the smaller end of the dumbbell is a
one-turn electrostatically shielded loop made
of coaxial cable. This shielded coupling loop
matches the extremely low impedance—less
than 1/10 ohm—of the radiating loop to the
50-ohm feedline. It also acts as a balun which
isolates the feedline from the antenna—the
effect that gives the IsolLoop its name. The in-
put to the antenna is through a supplied right
angle PL-259 adapter which helps to route
the coax at a 90 degree angle to the antenna.
The antenna must be mounted with the SO-
239 connector facing down, along with the
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Photo A. The dumbbell shaped housing of the
IsoLoop contains a 10,000-volt split-stator
capacitor, a stepper motor, and a one-turn
loop for impedance matching.

drain hole also located on this side.

Also in the package are the LC-2 con-
troller—for tuning the antenna—and its 12-
volt wall mount transformer power supply.
The LC-2 is a small beige box with two
thumbwheel controls, two push-button switch-
es, and four LEDs. The left-side control—
marked SENS—adjusts the sensitivity of the
LED audio level indicators; I'll explain these
later. The control on the right—marked
SPEED—adjusts the pulse rate of the signal
sent to the stepper motor located in the an-
tenna, which adjusts the tuning speed. The
push-buttons control the direction of the ca-
pacitor's travel. On the back of the LC-2 are
jacks for power (standard coaxial), the step-
per motor (5-pin DIN), and the audio in/out
(1/8 phone).

New and Improved

This IsolLoop is the new and improved ver-
sion of the original IsoLoop 14-30 antenna in-
troduced in 1990. [Ed. Note: See the review
of the original antenna in the September
1990 issue of 73, p. 10.] The original had an
operating range of only 14-30 MHz; AEA has
added 4 MHz to the low end to cover the 30
meter band. The original used aluminum tub-
ing and required assembly. This design was

prone to loss from bad connections of the
tubing sections to each other and the capaci-
tor. The older model used a belt drive for re-
duction from the stepper motor to the capaci-
tor, while the improved version uses a gear-
driven reduction unit.

How It Works

The IsoLoop has a wonderfully elegant de-
sign. It is a simple tuned LC circuit, with the
aluminum band providing the L and the cus-
tom designed capacitor providing the C. The
connection to the antenna is made through
mutually coupled air core inductors. The one-
turn electrostatically shielded loop is induc-
tively coupled to the resonating loop. Un-
doubtedly, many of you have already recog-
nized this as the same design common to an-
tennas used by BCB (BroadCast Band) DX
enthusiasts. The difference between this an-
tenna and the IsoLoop is twofold. The
IsoLoop is designed for much higher frequen-
cies and so is actually quite efficient in spite
of its small size. lis efficiency ranges from
about 70% on 20m to as high as about 95%
on 10m.

The second principle difference is the ca-
pacitor in the IsoLoop. Designed for transmit-
ting, it is capable of about 150W. Its split sta-
tor design avoids the moving contacts re-
quired by conventional designs. The IsolLoop
achieves the ideal of placing the tuner at the
antenna. This antenna tuner does what its
name says: tunes the antenna! Because the
IsoLoop is actually resonant, it easily outper-
forms practical dipoles mounted at the same
height. There is some misunderstanding con-
cerning the ability of a small antenna to per-
form well in the HF bands. The fact is, what is
important is resonance—and this antenna
resonates.

Installing the IsoLoop

Unpacking the IsolLoop is easy; it is
packed in a box slightly smaller than the
IsoLoop’s diameter. Two small cardboard
boxes contain the LC-2 controller, its power
supply, and male-to-male 1/8-inch phone
patch cord. The antenna slides from the box
with little effort, and its 18-pound weight is not
too difficult for one person to handle. Out of
the box the antenna is set up for axial mount-
ing, parallel to the earth. In this configuration
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IC'OM*' R7000 S WEEPING

1300 CHANNELS/MIN.

DELTACOMM™ 1-7000 and your MS-DOS computer
gives you s custom inlerface integrated with optimized
software that will not just control but will maximize the
potential of your R7000.

. Sp-eﬂ:unh; al speeds in excess of 1300 channels/min

while asutomatically genemting s histogram of
frequency activity.

mmqﬁwmm

¢ Birdie log during frequency search sutomatically
characterizes your R7000, then locks out those
[requencies duning frequency search operation.

* Custom mterface has clectronics to allow software
control (by channel number) of external tape recorder.

~ ICOM™ R71 RECEIVER
COMMUNICATIONS MANAGER

DELTACOMM™ 1-71 Vemion 4.0 offers read/write
control of your R71 receiver's frequency, mode and
| memory channels. Additional program features include
auto log frequency search, scanning, timer/clock event

management, data base management, pull-down menu
windows, split screen for your Terminal Node Controller
(TNC) communicstion needs and the ability to control an
anlcona switching system or logging tepe recorder.

* Data base management allows definition of frequency,
call sign, time schedule, mode, et area, country,
140 character notes fickd, 69 character TNC command
field, QSL status, control relay status and, in addition,
displays user defined optimum settings of receiver
front panel knob positions.

¢ Combined with your TNC, DELTACOMM™ I-71's
user deflined command codes program your TNC for
reception and logging of PACKET, AMTOR, RTTY
and Mome Code (fully unattended and sutomatically).

DELTATONE™ 2.0 connects to your MS-DOS computer
via the printer port. In its high speed mode, DTMF
digits are sent to your repeater controller at a rate in
excess of 500 per minute.

* DELTATONE™ 2.0 accepts programming commands
from a file created using your favorite word processor.

® Transformer coupled 600 ohm balanced output,
adjustable to -10dbm, and software control of relay
coniacts makes interfacing an casy four (4) wire
connection to your transceiver, handheld or repeater
controller.

All DELTACOMM™ communication products inchade

DELTACOMM™ 1-7000 or I-71 $299.00 each
(1-71 ires ICOM™ UX-14 converter)
DELTATONE™ 2.0 including interface $149.00

VISA, MC, AMEX and MO
discount pricing lo registered DEL

. Contact us for
ACOMM™ users.

DELTA RESEARCH

Box 13677 » Wauwatosa, WI 53213
FAX/Phone (414) 353-4567
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Photo B.The IsoLoop’s default mounting posi-
tion is parallel to the earth and provides an
omnidirectional pattern.

the antenna’s radiation pattern is omnidirec-
tional. A bidirectional pattern is also possible
using the alternate mounting position, which
places the antenna perpendicular to the
earth. Since the antenna is especially good
for restricted space installations—like apart-
ment buildings—using the alternate (radial)
mounting position may prove useful for in-
stalling the antenna on high-rise balconies
and out of windows.

When choosing a mounting location, keep
in mind that the IsoLoop will only perform
properly when mounted at least four feet from
large—especially metallic—objects. This in-
cludes four feet from the ground, which, while
it sounds like a relatively poor location, is not
necessarily that bad. The IsolLoop is a loop
antenna and not a dipole. It does not suffer
from the problems of a dipole located closer
than a half wavelength to the earth. While
four feet off the ground is clearly not ideal,
the IsolLoop’s radiation angle is about 37 de-
grees, while only a quarter wave from the

earth. This low radiation angle insures better
DX performance by delivering most of the
transmitter’'s power at an angle that will take
advantage of ionospheric propagation. Re-
member: The angle of incidence equals the
angle of reflection.

While the IsoLoop was being tested here,
it spent most of its time on a four-foot
aluminum stepladder in the middle of the
second-floor ham shack. Even in this
makeshift installation the antenna performs
exceptionally. In any case, while the IsolLoop
Is more forgiving than other antenna designs,
it still works better mounted higher in the air.
its relatively small size allows for mounting
with standard TV mast and hardware, and
its low profile is unlikely to cause too much
consternation among the neighbors.

Once the mounting location is chosen, and
the antenna physically mounted, the feedline
and control cable must be routed back to the
transceiver. Supplied with the antenna is a
right-angle adapter for the SO-239 input to
the antenna. This allows the coax to be rout-
ed at 90 degrees o the antenna which mini-
mizes induced currents in the feedline. A
small piece of Coax Seal™ is included to pro-
lect the antenna connection. Fifty feet of con-
trol cable comes installed on the antenna. If
this is not enough, AEA can supply 50-foot
extension cables. The 5-pin DIN connector
used on the control cable is a common type,
and the cable itself is a shielded 5-conductor
cable, so building one yourself of arbitrary
length should be no problem.

Once the cables are routed back to the
shack, the coax is connected to the transceiv-
er and the control cable is connected to the
5-pin DIN connector on the back of the LC-2
control box. The LC-2 will also need its power
supply connection. The supplied patch cord is
used to connect the rig's speaker output to
the input on the back of the unit, and an ex-
ternal speaker is plugged into the adjacent
output. These connections are only neces-

Photo C. The special split-stator luning capacitor buiilt into the Isoloop is capable of handling
up to 150 watts. The capacitor is remotely tuned via a motorized gear-driven reduction unit.



sary if you intend to use the LC-2's tuning in-
dicator—which is especially useful for older
radios (see the description below). Once all
these connections are made, the antenna is
ready for use,

Using the IsoLoop

Without some understanding of how to
use the IsolLoop, you could spend several
frustrating hours getting the antenna to work.
Because of the exiremely narrow passband
of the IsolLoop, it is important to understand
how to tune the IsoLoop and/or to develop a
technigue of your own.

Tuning the loop is accomplished with the
LC-2 controller. The capacitor is driven by the
stepper motor through a 30:1 gear reduction
drive. This allows very fine adjustments of the
capacitor, which are necessary because of
the very tight resonance of the loop. The
speed control adjusts the pulse rate of the
signal to the stepper motor with the slowest
setting providing the tiny adjustments neces-
sary to fine-tune the SWR, while the highest
speed will move the capacitor’s rotor through
its entire rotation in about 15 seconds. Tuning
works like this:

1. Remove any antenna tuners from the
feedline, and if the rig has a built-in tuner—
turn it ofi.

2. With the speed control in the fastest po-
sition, press either direction button until the
noise in the receiver peaks. This will happen
quite suddenly, and the peak is very small.
You will probably pass through the peak, but
let go of the button as soon as you notice it. It
will sound like a burst of noise. [Note: If you
have an older rig with a mechanical S-meter,
and you have connected—what AEA calls—
the audio-visual LEDs, you can use these fo
observe the peak. Adjust the sensitivity con-
trol until just the left-most LED glows, and the
first of the two center LEDs flicker. As you ro-
tate the capacitor, you can watch for the
peak—on the LEDs—as well as listen for it. If
you have a modem rig with an electronic VU
meter—one that supplements the S-meter,
showing the audio level—you can use this in-
stead of the LC-2's LEDs.]

3. Adjust the speed control to about middle
speed. Press the other direction button,
which will bring the capacitor back the other
way, toward the peak you passed. You will
not have to wait long. You will probably pass
through the peak in the other direction. Alter-
nate the directions—adjusting the speed con-
trol downward if necessary—until you feel
you have peaked the noise (or signal) as best
you can.

4. Adjust the speed control to its slowest
position and, using an SWR meter, repeat the
procedure above for the lowest reading. A
correctly installed IsoLoop should tune down
to about 1.5:1 or less from 10-30 MHz. Re-
tuning will be necessary every 10-100 kHz,
the bandwidth increasing with frequency.
Keep in mind:

*The capacitor has no stop, it rotates freely
and there is no absolute up and down related
to the directional controls.

*The peak is very small; you will have to

practice to make the antenna work.

*Tum off your antenna tuner! You will try
forever to get the IsoLoop tuned with no suc-
cess if it is on.

*Be sure to mount the antenna at least four
feet from large objects if at all possible.

As you can see, the tuning procedure—
while not necessarily complex—is specific.
Once you get the hang of the procedure you
will probably find yourself using faster and
faster speeds for all but the final touch-up for
SWR. You will also become better at hearing
the peak. This antenna becomes better as
you do. Some of you may remember a similar
procedure—at least in feel—from the days
before automatic antenna tuners.

Performance

| was interested in the IsoLoop because of
my limited space and restrictions against out-
side antennas. Connected to a Kenwood TS-
4505, the antenna performed brilliantly. | had
the opportunity to work some band openings
on 10m—and got universally excellent signal
reports. Running about 25W, | was able to
work the East Coast from my Indiana QTH. |
had a hard time convincing some of the sta-
fions | contacted that | was using the IsoLoop
and 25W—>but | was. Keep in mind, too, that
the antenna was indoors on an aluminum
stepladder. The IsoLoop consistently outper-
formed a 50-foot longwire using the automat-
ic antenna tuner in the Kenwood. | was able
to monitor packet QSO on 30m, and CW and
SSB QSO0 on 20, that were not even audible
on the longwire.

Who Should Use an IsolLoop?

The IsoLoop is extremely flexible. It is the
perfect limited space HF antenna, useful for
apartment dwellers, those with restrictive
covenants, and those with aesthetically sen-
sitive neighbors. It is also useful for mobile
applications, such as mobile homes, emer-
gency command vehicles, and boats—but
with its 15 pound weight, | would be hesitant
to put it on a car (though | have heard it's
been done). Even if you don't have space re-
strictions, the IsoLoop works better than wire
antennas, is easy to install and use, and
might just be the ideal antenna to supplement
your tribander.

Conclusion

The IsoLoop is one of those products that
is a pleasure to use. It is an elegant applica-
tion of a traditional design with modem engi-
neering. Its performance is exemplary; it will
not disappoint you.

IsoLoop 10-30 Specifications

Frequency coverage 10 to 30 MHz (continuous)
Nominal impedance 50 ohms

Conneclor S0-239
Power handling 150W
VWSR 1.5:1 or less across
operaling range
Diameter 43"
Shipping weight 25 pounds, may be shipped UPS

This
signal diode

survived
a 20,000

AMPERE
Lightning

i A g

EMP Pulse.

It was protected by a USA
made, Patented, coaxial
protector that has low
VSWR <1.1to 1 and

< 0.1 dB loss.

No other protector in the
world works better.

* For 50 to 93 ohm systems.

* For coax to 6 GHz and to 50 KW.
e For telephone and data lines.

* For Power Mains 30 480VAC.

* For chemical ground rods.

“To Keep YOU Communicating...
We Changed Blitz To Bliss”

KPolyPhaser-|

CORPORATION

2225 Park Place
P. O. Box 9000
Minden, NV 89423-9000
(702) 782-2511 - (800) 325-7170
FAX: (702) 782-4476
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Number 6 on your Feedback card

A 2 Meter FET Amplifier

for Your Handheld

Build this simple, inexpensive FET amplifier.

by John Cunningham AA4AW

Ficld-::f fect transistors (FETs) have
numerous advantages over bipolar
transistors. FETs have more gain,
greater efficiency, and greater toler-
ance for being overloaded than bipolar
transistors. They are far less likely to
be destroyed as a result of thermal
runaway or high SWR. They can be
operaled over a greater vollage range
and over a grealer power range—both
input and output power. The draw-
backs 1o them are that they cost more
and are more likely to go into oscilla-
tion as a result of the increased gain of

each should be drilled at the ground side
of tnmmers C2 and C4 and on the ground
on the output side of T2. See Figures 2
and 4. Once the holes are dnlled, small
jumpers should be installed in the holes
and soldered to both sides of the foil. The
resultant jumpers can then be honed to
make them even with the rest ol the foil.
Be careful not to hone too much or some
of the foil may be ground away.

When the circuit board is etched and
the ground jumpers installed between the
foils, components can be soldered mto
place. See Figure 4 for the component

the circuit using them. Furthermore,
they are more prone to static destruc-
tion than bipolar transistors, and great
care must be taken in handling them
until they are soldered on the circuit board.

When | wanted more power for my handheld, 1
looked for a circuit that was relatively simple to
build, could be built with available parts, and
could operate at 13 volts. The result of several
hours of research was this FET amplifier.

I chose Motorola’s MRF 137 for the project be-
cause al 2 meters it will amplify inputs from a
range of less than 100 milliwaitts to 5 watls—the
range ol any handheld. The transistor is also capa-
ble of being used on 220 and 440 MHz, as well as
on HF frequencies down to 2 MHz. It will operate
well with 12 volts on the drain; and 1If more volt-
age is available, it can handle 30 volts comfort-
ably. The transistor may be obtained from Motoro-
la by calling (602) 244-6900. [Persons living in
the southeast United States may call (800) 368-
8163.] The MRF137 costs about $30. The
MRF137 is also available for $24 plus shipping
from RF Parts at (800) 737-2787 or (619) 744-
0700.

AA4AW.

Construction

[ used a Radio Shack 276-1499 circuit board for
this project, but any board that is approximately 3"
X 3" may be used. [Ed. Note: An etched and
drilled PC board is alse available (see the Parts
List)]. The board needs to have foil on both sides
to aid in heat dissipation for the transistor. Only
one side of the board needs to be eiched. I drew
the pattem with a felt pencil which left the copper
that was 10 be eiched exposed. The uneiched cop-
per was further protected by duct tape. 1 then used
Radio Shack 276-1435 etchant, following the in-
structions printed on the etchant bottle. All the
components are located and soldered on one side
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Photo. The 2 meter FET amplifier. Photo by John Cunningham

of the board, similar to a ground-plane configura-
tion—the difference being that some etching is
done and some components are soldered to etched
portions of the card. This design makes for im-
proved grounding and ease of troubleshooting,
Since the ground will be in two separate halves
once the RF path is etched, you must drill holes in
the board to provide a proper ground path. Two
holes need to be drilled on either side of the source
because grounding is most critical here. One hole

layout, which 1s critical at 2 meters.

To prepare T1 and T2. 17-1/2 inches of
RG-58/u coax needs to be cut. Cut a half-
inch of the outer insulation ofl each end.

Next, cut the outer conductor and the inner shield
o expose a quarter-inch of the center conductor.
See Figure 3. The cable then needs to be coiled
four loops—each loop being slightly more than
one inch in diameter. You can use tape to hold the
loops in place until the cable is tied to the circuit
board using tic wraps. The ends of the coax can
then be soldered into place.

In addition, you will need two more small

lengths of coax between T1 and T2 and the input

T
it
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Figure 1. Schematic diagram for the 2 meter FET power amplifier.
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Input

Figure 2. Circuit board etching pattern. The gray areas are holes that are cut in the board. The largest hole is for transistor Q1. The other four larger ones are
for the mounting hardware, and the rest of the circular holes are for solder jumpers between the two foil layers. The square holes are for the ties that hold T1
and T2 in place. Take care that the input foil and the output foil do not go all the way to the end of the board or it might short against the walls of the mounting

box once the unit is assembled.

and output connectors. Cut two pieces of coax two
inches long. Prepare the ends of them the same

way T1 and T2 were prepared.

The transistor should be placed on the board
last. Great care must be taken in handling a field-
effect transistor to avoid a static discharge which
can destroy the device. The soldering iron, work-
bench, and circuit board should be grounded be-
tore the transistor 1s removed from its protective

package. A ground strap worn
around the wrist would also be
helpful. If possible, the transistor
should be picked up only by its two
drain leads. Once soldered into
place, the danger of static buildup
1S minimized.

A heat sink needs to be bolted to
the transistor, using a flat washer.
Thermal heat sink compound, such
as Radio Shack 276-1372, must be
placed between the transistor and
the heat sink. Only a small amount
of the compound need be used as
the compound will squeeze out
once the bolt is tightened.

When the components are sol-
dered into place, you need to make
resistance checks before applying
power to the amplifier. Il you
check the resistance from the volt-
age input to the ground and find it
high, it is safe to apply power. You
can also check to see that there is
zero resislance between the posi-
tive voltage and the drain of the
transistor. The resistance between

I it 3 5 - R e e
e o
o
T

02

lnput 2'stub

e

el

. e ener o ) B
e 2,
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the drain and the gate should be at least 21k ohms,
If these conditions are not met, recheck the compo-

nents and their layout.
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Figure 4. Parts placement. Mount componenis directly to the etched side of the PC board.

After the resistance checks are made, you will  load, and some kind of power indicator. A spectrum
need to align the amplifier. To do this, you will  analyzer would be ideal, but a relative power/SWR
need a 2 meter transceiver, power supply, dummy  meter will work when attached to a dummy load.



ASTRON sauy

Irvine, CA 82718
CORPORATION (714)458-7277

—— == - —

ASTRON POWER SUPPLIES

e HEAVY DUTY « HIGH QUALITY » RUGGED « RELIABLE »

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS

* SOLID STATE ELECTRONICALLY REGULATED e |[NPUT 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 Smv peak to peak (full load & !
except RS-3A. RS4A. RS-5A, RS-4L. RS-5L low line)

* MAINTAIN REGULATION & LOW RIPPLE at low line input » All units available in 220 VAC input voltage
Voltage (except for SL-11A)

* 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) H=W=D WL [Ibs.)
* LOW PROFILE POWER SUPPLY
SL-T1A . . 7 11 2% x T x P 11
i Continuous ICS* Size [IN) Shippin
RS-L SERIES MODEL Duty (Amps] (Amps HxW>xD Wi [rlu.ll
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3 x 6% x TV
RS-5L 4 4] 3 x 6% X 7%
* 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN] Shippin
MODEL Duty [Amps] (Amps) HxWxD Wt (ibs.
RM-12A 9 12 5% x 19 x 8% 16
RM-35A 25 35 5% x 19 x 12% 38
RM-50A 37 50 5% x 19 x 12% 50
RM-60A 50 55 7Tx19x12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 B% x 19 x 8% 16
| RM-35M 25 35 54 % 19 x 12'% 38
> | 1
RM SERIES  moDEL RM-35M plne -4 > hRh gt 2
I Colors Continwous ICS* Size [IN) Shipping
ﬂS'ﬁ SEHIES MODEL Gray  Black Daty (Amps) (Amps) HxWxD Wi, [ibs.)
RS-3A . 25 3 3 x 4% x 5% 4
RS-44A . . 3 4 3% x6%x9 9
RS-5A . 4 5 3% X 6% X TY% T
RS-7A . . <] ! J%u x6%2x9 9
RS-7B . . 5 7 4 % 7% x 10% 10
RS-10A B - 7.5 10 4 x 7% x 10% 11
RS-12A - v ] 12 4%, x 8x9 13
RS-128 . 8 12 4 x TV x 10% 13
RS-20A . . 16 20 2x9x10% 18
RS-35A . . 25 35 pX 11X 11 27
MODEL RS-7A | RS-50A B 37 50 6 x 13% x 11 46
’ Continuous ICS* Size [IN) Shipping
HS M SEI:“ES MODEL Daty (Amps) |Amps) HxWxD Wi, [Ibs.)
Mg = T » Switchable volt and Amp meter
RS-12M 9 12 42 x8x9 13
* Separate volt and Amp meters
RS-20M 16 20 5 X9 x 10% 18
RS-35M 25 35 g X1 x1 27
RS-50M 37 50 6 x 13% x 11 46
MODEL RS-35M l
e Separate Voit and Amp Meters = Qutput Voltage adjustable from 2-15 volis ® Current limit adjustable from 1.5 amps
to Full Load
Continuous ICs* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wi, [lbs.)
@13.8VDC @10VDC @5VDC @13.8V
VS-12M 9 <] 2 12 4> x 8 x9 13
VS-20M 16 9 4 20 5% 9x 10% 20
VS-35M 25 15 7 35 ExX 11 x 11 29
i VS-50M 37 22 10 50 6 x 13% x 11 46
« Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 38
VRM-50M 37 22 10 50 9% X 19 x 12% 50
& = — ————
* Built in speaker
Colors Continuous ICS* Size (IN] Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD W1. [Ibs.)
RS-7S . . 5 7 4 x T x 10% 10
RS-10S B . 7.5 10 4 x T x 10% 12
RS-125 . . i 12 4% x Bx 9 13 i
| RS-20S . . 16 20 5 X9 x 10% 18

MODEL RS-125 |

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVICE CARD



Courteous Service - Discount Prices - Fas! Shipping

ALL ELECTRONICS CORP.

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

LASER POWER SUPPLY

)rﬁ

Epoxy encapsulated power supply for up to
Emﬂhnliﬂ‘!!"?!i?ﬁﬁ‘
Input: 8 Vdc @ 1 amp. Output starting voltage:
Two8kV, Eh:uraﬁgw 1.1101.5kV
Operating current: 4 1o 5 mA. Recessed
0.250 quick connect terminals for output.
Color coded wire lesads for input.
CAT # LPS-1 $35.00 each

RECHARGEABLE

Gell Cell Batteries

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

6 VOLTS @ 1.2 AMP/HOURS
Size: 3.81" X = e
1* X 2° high.
CATe GC-612
$6.50 sach
12 VOLTS @ 10 AMP/HOURS
A
Two 6 volt 10 AH f‘“*-f,

batteries, assemblad i
as a single 12 volt

package Package
size: 6" X 304" X 3.75" ~|

CAT# GC-1290 $35.00 sach

MOTOR SPEED CONTROL
AND TIMER

With a minimum ol
exiermnal wiring, this
PC board wtll control
the speed and
duration of a 120 Vac
motor or other load

up to 300 watts. When
activated, motor will operate for 10, 20 or 40 minutes or
conlinuously at high, medium or low speed, To simplify
hook-up we recommend using our membrane keypad,

CAT# KPM-12 ($1.25 each) which, with slight modifica-

tion, works well with this device. Instructions included.
CAT# MSC-5 33.00 each

FLASH UNITS

NEW compact flash
assemblies from a
camera manufacturer.
Opearates on 3 Vde.
Maasures 2 1/2° X 1 1/4",
Ideal for use as a strobe, [
warning light or attention
getter. Includes a hook-up diagram.

CATe FSH-1  $3.75 each * 10 for $35.00

100 for $325.00

First, apply 12 volts to the amplifier. Be sure 12
volts are reaching the drain. Also check the volt-
age on the gate, which should not be higher than
2.5 volts. If it is higher, adjust R3 to lower it. Any
voltage higher than that may cause the amplifier to
go mto oscillation. Touch the transistor. If it is too
hot to touch, the amplifier 1s oscillating and the
voltage on the gate needs to be lowered by adjust-
ing R3. If the gate voltage is lower than 2 volts,
adjust R3 1o raise it

With the amplifier still on, apply 1 watt from
the 2 meter ng on an unused 2 meter frequency
(use a dummy load). See if there is any indication
of power in the output of the amplifier. Al this
point it 1s normal 1if there 1s none. Adjust C1 for
maximum power indication. There still may not be
any power going through the amp. If that is the
case, adjust C2, C4, C12, and R3 until you see
power on the outpul. Keep adjusting these compo-
nents until maximum power is oblained without
oscillation.

If you have a 28-volt power supply, increase the
voltage to that amount. The increased voltage may
cause the amplifier to go into oscillation. Adjust
R3 until the oscillation stops; then adjust the tnm-
mers again. Adjust R3 and the tnmmers until max-
imum power 1s obtained.

Measure the current coming from the power
supply. The MRF137 has an efficiency of approxi-
mately 50 percent. Therefore, 50 watts coming
from the power supply should yield an RF output
of about 25 watts. At 28 volts the current coming
from the power supply should be approximately 2
amps. At 12 volts the current should be slightly
more than 1.5 amps.

The amplifier is designed 1o allow the received
signal to pass through when not transmitting.
Check to see that an RF signal will pass through to
get to the transceiver.

How It Works

When in the receive mode, diodes D2 through
D5 will not conduct because the signal level is
too low. T1 and T2 do not attenuate the signal
enough to be noticeable, and the center conductor
of the coax allows the RF signal to pass straight
through to the receiver. When transmitter power is
applied, diodes D2 and D3 are forward biased and
conduct power to the gate of Q1. Q1 amplifies the
signal and carries il o diodes D6 and D7, causing

fied signal goes through T2 to diodes D4 and D5,
causing them to conduct. Trimmer capacitor C12
tunes T1 and T2 to an electrical quarter wave-
length, thus effectively shorting one end of the
transformers and making them appear as open cir-
cuits to the signal. Thus, it is almost impossible
for output power to get back to the input through
T1 and T2. This circuit is simpler and more reli-
able than using relays to switch from transmit lo
receive.

Coils L1—in combination with Cl and C2—
maich the transistor to a 50-ohm input while L2,
L3, C3, C4, and C5 match the transistor to a 50-
ohm output. Bias is provided by R1 through R4,
and bias voliage is kept constant by zener diode
Z1. Bias voltage is adjusted by R3.

Results

At 100 mulliwatts (the low power outpul on
many handhelds), the amplifier puts out 2.5 walts
with 13 volts on its drain. Remember that FCC
regulations and sound radio practice require that
minimum power be used in radio transmissions.

This design gives 25 watits out when fed with |
wall at 2 meters and with 28 volts on the drain.
With 13 volts on the drain, the output is 9 watts—
as good as can be achieved with most popular
bipolar transistors under similar conditions. Fur-
thermore, at 13 volts the transistor should easily
outlast its owner since it s almost immune to dam-
age from high VSWR and thermal runaway.

If more than 1 watt can be fed into the amplifi-
er, there will be more power at the output. At 13
volts, 3 waits in will yield 20 watts out. Increasing
the input to 5 watts will yield only slightly more
power. Nothing more will be gained by going be-
yond 5 watts input, and too much input will cause
harmonics to be radiated. By increasing the power
supply voltage to 28 volts, a whopping 50 watts
output can be achieved with only 2 watts input!
Again, putting more power in at this point will not
yield much more output power.

The amplifier will work well as a mobile unit
with no more voltage than the 14 vollts a car sup-
plies. If you have a 12- to 24-volt DC-10-DC con-
verter, so much the better.

My thanks to Will Payne N4YWK for his en-
couragement and technical assistance—without his
help the project might never have worked. Also,
thanks to my XYL, Carolyn KC4ANBE, who edited
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them to conduct also. A small portion of the ampli-  the manuscript. n
Parts List
C1,C2,C12 4-38 pF tnmmer
C3 56 pF
C4 5-30 pF tnmmer
C5 680 pF silver mica
Co 0.01 uF disc ceramic
CT 100 uF 35-voit
C8 0.1 uF chip
C9, C10 500 pF feedthrough
CH 0.01 uF chip
D1 3.5-volt zener
D2,D3,D4, D5 1N4148 high speed switching diodes, Radio Shack 276-1122 or equivalent
L1 2 tums 0.30° Ld. #16 enamel closewound
L2 1-1/4 tum 0.2° Ld. #16 enamel closewound
L3 2 tumns 0.30° i.d. #16 enamel closewound
a1 Motorola MRF 137 or equivalent *
R1, R2 10k 1/4-watt
R3 10k vanable
R4 1.8k 1.2-watt
RFC 1 Radio Shack 273-102 100 uH RF choke
RFC2 20 tumns 0.30° Ld. #16 enamel closewound
T, T2 17-1/2° RG-58/u coax coded lour loops
gmmemmu?nammmmmuﬂwsadwummmm per order from FAR Circuits, 18N540 Field Court,
1L
~ The Motoroia MRF137 is also available for §24 + shipping from RF Parts, Box 700, San Marcos CA 92060.
Phone: (800) 737-2787 or (619) 744-0700.




RAMSEY ELECTRONICS

COM-3
$279500

Z WAY RADIO
SERVICE MONITOR

COM-3, the workd's most popular low-Cos! Sanvice mon-
tor. For shops Dig or small, the COM-J3 delivers advanced
capabsibhes for a fantal prce—and our new Base pro-
gram allows you 1o own 3 COM-3 for less than $3 00 a day
Features *Dwect entry meyboard with programmabie
mamory *Audio & transmilter frequency counter »LED bar
graph requencylerror dowialion display =0.1-10.000 yV
outpul levels sHigh receive sansitivilty, less than 5 yV
s 100 kHz 10 999 8995 MHz *Continuous frequency cover-
age »Transmit prolection, up to 100 wafts =CT5S lone
encoder, 1 kKHZ and axtarmal modulation.

FREQUENCY COUNTERS

CT-70 7 DIGIT 525 MHz GT-90 9DIGITGO0O MHz  CT-125 9 DIGIT 1.2 GHz

S '\-a-ﬂ"l—' """n\.

Finally, a low-cost lab quality ssgnal generator —a true
ahernative 10 the $7.000 generstors. The RSG-10 s a
hard working. but easy to use generator ideal for the lab
a5 wel a3 lor production tesl. Lease i forless than 53 00 a
dgay. Feaiures «100 kiHz o 999 MHz =100 Hz resolution io
500 MHz. 200 Mz above »— 13010 + 10 dBm output range
= 1 dB8 outpul resolution =AM and FM modulation =20
programmable memones *Output salection in volts, dB,
dBm with instant conversion between units *RF output
reverse power protected =LED display of all parame-
lers—na analog guesswork'
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NEW I:T-ZSII 2.9 GHZ

ACCESSORIES FOR COUNTERS

‘Iu—

Ramsey Electronice has been manufacturing elec-
tronic test gear lor over 10 yaars and is recognized for
its lab quality products at breakthrough prices. All of
our counlers cany a lull one-year warranty on pars
and labor. We take greal pride »n being the largest

manufacturer of low-cos! counters in the entire Talescopic ship antenna—BNC plug, WA-10 $11.85
U 5 A Compara spacifications. Qur counters are full- High impadance proba, light loading, HP-1 £16.85
fealured, from audio to UHF, with FET high Low-pass prabe, audio use, LP-1 $16.85
mpadance inpul, proper wave shaping circuilry, and Durect probe, general purpose use, DC-1 : 216.85
durable high quality epoxy glass plated-thru PC Tilt bail, elevates counter lor easy wewing, TB-70 £995
board construction. All units are 100% manufactured Rechargeable intemal battery pack. BP-4 $§895
in the LS A All counters leature 1.0 ppm accuracy. CT-90 oven timebase, 0.1 ppm accuracy, OV-1 50 95
ALL COUNTERS ARE FULLY WIRED & TESTED
__MODEL | FREQ. RANGE SENSITIVITY DIGITS | RESOLUTIO PRICE
CT-50 20 Hz-600 MHz < 25 mV to 500 MHr 8 1 Hr. 10 Hz $189 95
CT-T0 20 Hr-550 MHz < S50 mV 1o 150 MHz 7 1 Hz, 10Hz, 100 Hz $13995
CTS90 10 Hz-600 MH; < 10 mV 10 150 MHz o 0.1 Hz. 10 Hz, 100 Hz $16995
< 150 mV 10 600 MHz
CT-125 10 Hz-1.25 GHz < 25mV¥ 10 50 MHz 9 0.1 Hz, THe, 10 Hz $189.95
< 15 m¥ 1o 500 MHz
< 100 mV o 1 GHz
CT-250 10 Hz-2 5 GHz < 25 mV to 50 MHz ) 0.1 Hz, THz, 10Hz 5249 95
typecally 3 0 GHz < 10 mV o 1 GHz
<50mVio25GHz
P5108 10 MHz-1.5 GHz, < 50 m¥ Conver your existing counter 589 95
Prescaler divide by 1000 0 1.5GH:
SPEED RADAR | BROADBAND FM WIRELESS
| foass | FOEWE - [a e | SEETT
ibr——~ FM-3
i complete kil SHOWN
sa—? Boost! those weak signals to your

scanner, TV, shortwave radio or Ire-
quency counter. Flat 25 dB gain, 1 o
1000 MHz. 3 dB NF. BNC connectors
Auns on 12 VDC or 110 VAC

PR-2. wired, includes AL adaptor

Pick the unit that's right for you. All
units tranamit stable signal in B8-
108 MHz FM band upto300° except
for hi power FM-4 that goes up o

MNew low-cosl microwave Dopplaer
radar kit "'clocks" cars, planes, boals,

horses, bikes or any large moving ob-

ject. Operates at 2.6 GHz with up to $50.95 | 12 mile -l

1/4 mile range. LED digital readout FM-1,basicunit . . . . . $5.95
displays speed in miles par hour, kilo- Fii-2, as above bul with added
melers per hour or feel per sacond! 2“ NHEH mp mike preamp $7.95

Earphone output allows for listening to
actual doppler shift. Uses two 1-b cof-
fee cans for antenna (not! included)

FM-4, long range, high power with

Easy to build power amp has 8 times
very sensilive audio section, picks

power gain, 1W in, BW oul, 2W in,

all microwave circuitry is PC stripline amp as fealured in many ham mag- MC- 1, miniature sensitive mike car-

pans_ less case and T-A relay

ics lor a professional l0os. A very use-
PA-1, 40W pwr amp kit

fud ang full-of-fun ka £34 95

TR-1, AF sensed T-A relay kit $11.95

LO ROISE PREAMPS
Make that reciever come
Al IWE! Small sire for sasy
misiafiation with He-0O tuned
mput for peak performanca
Excellent gain and nowse fig-
e mteed 10 mprove
receplion! Specifty band
28—PR-10, 220 MHz—PR-
20, 440 MHz—PR-40

Each kit

PACKET RADND
Tar néw versons ane @vaiabie
lor the Commodors B4 [PE44)
of the IBM-PC (P-IBM) Easy &<
seémbly “'NO TUNING". In-
cluces FREE dak softwars. PC
Board and Fud Docurmentalon

$59 95
$50.95
$1295

MUSIC MACHINE
M & F thal wil oPochre 25 S
&l castersl 3ne popoky nes
plas 2 doorCheTe Souncs LoE o
bun Yor doorbeils, shop, or S507e &
rarces, oo horm, MusE oS S
Purs o0 BV Safery or wall ans-
fome Excelent spesas wolume
ac sdosisbie t=mpo and pich
Ao oo cate sl for 3 REnvsoma
fruspui] ook
Cormphete o, MBLS
Casa + Wnob sat. CMM-5

MICROWAVE

INTRUSION ALARM

A real microwave Doppler
sensor thal will detec a hw
man a5 far as 10 ‘esl away
Operates on 1.3 GHz, and is
not affecied by heat, ght, or
vibrations. Drves up o 100
muA output, normually open or
closed, runs on 12 VDG
Compiete kit MD-3 51995

KIT FadA
-

CASE CPX

51795

§24.95
3295

TELEPHONE
TRANSMITTER
Mini-sized with profes-
sional performance
Self-powerad from
phane ling, transmils
in FM broadcast band
up 1o Va mile. Installs
aasily anywherg on

VOICE ACTIVATED
SWITCH

Voice aclivated
awitch kit provides
swilched output with
currant capability up
o 100 mA. Can drive
relays, lights, LED, or
Bvan a lape recorder

TOMNE DECODER

A complele lone decooer
on a singie PC board. Fea
tures; 400-3000 H: ad-
justable range via 20-turn
pot, valtage regulation, 567
IC. Uselul for touch-lons
burst detechon, FSK, sic
Can also be used as 4 sia

SPEAKER PHONE
Talk on the phone hands-free. greal 10 put in
shop or shack, press tha bufion o answar—no
actual phone needed. Works same as comma-
€l units. Talk from anywhere in room, phone
liné powerad-—no battery needed. Super lor
lamily and conferance calls or buy two for

ble lone encoder. Runs on | motor, Runs on 8§ phone line or inside} hands-free intercom! Add aur case set lor a pro
5 1o 12 volts VDG phone! look,
Completa kit, TD-1 $6.95 § VS-1 kil $6.95 § PB-1 kit $14.95] 5p.1 526,05 Case-CSP 51265

BROADBAND
PREAMP

Very popular sensitive
all-purpose preamp,
ideal for scanner,
Tvs, VHF/UHF rigs,
coumers. Lo noisa, 20
dB gain, 100 kHz-1
GHz, 9v-12 VDC op-
eration
SA-T ki

SUPER SLEUTH

A super sensitive am-
pliter which will pick
up & pin drop at 15
leat! Greal for moni
loring baby's room of
as general purpose
amplifier. Full 2W rms
Ooutput. Huns on 6 10
15 volts, uses 8-45
ohm speaker

B9 it S6.85

FM RADIO
Full-fladged superhat,
microvoll sensilivity,
IC detecior ang 10.7
MHz IF. Tunes Std
FM broadcasi band as
well as large portions
on each end losal fod
“"bag™" recever. hob-
by expearimenis or
even as FM radio’
FR-1 kit 51985

LIGHT BEAM
COMMUNICATORS
Transmits audio over
infrared beam up o
J0'=—use simple. lens-
@8 10 QO up to Y mike!
Hum free, uses 30 kM2
carmer Great for wire-
kess garphones of un-
deteciable "bug
Transmitter + roceiv-
erset. LBS6 51985

TICKLE STIK
A shocking kit! Blink.
ing LED attracls vic-
lims to pick up inno-
cant-looking can—
you watch the fun!
ideal for office desks
parties. nosey know-
if-aits’

TS4 ka

$9 95

£14 .55

"FANTASTIC
FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

Ramsey breaks the price bamer on FM ngs' The FX is ideal for shack,
portable of mobile. The wide freguency coverage and programmable re-
paaler spiits makes the FX the periect ng for Amalewr, CAP or MARS
applications. Packeteers really appreciate the dedicated packet port,
“TRUE-FM™ signal and almost instant T/R swilching. High speed packet?

Mo problem Twehe dode programmed channeks, SW RF output.
sensitive dual conversion recener and proven EASY assembly. Why pay
more lor 3 used foresgn rig when you can have ong AMERICAN MADE (by
you) for less Comes compiole less case and speaker mike, Order our
maichng Case and knob 58 iof that pro Kook

2 METERS
0223 MHz
0440 MHz

FX-146 kit (2 Mators) £148 85
FX-Z23 kit (1'% Megars) £149 05
$1 4995 FX-440 bt (38 Metars) $169.85
CFX matching case el s 24.95

2MTR & 220 BOOSTER AMP

Here's a greal booster for any 2 meter or 220 MMz hand-held unit.
Thasa power boosters deliver over 30 walts of outpul, allowing you 10
hit the repealer’s full quieting while the low noise preamp remarkably
improves receplion. Ramsey Electronics has sold thousands of 2 meler
amp kits, bul now we offer completely wired and tesied 2 metar, as well
as 220 MHz, units. Both have all the features of tha high-priced boost-
ars at a fraction of the cost.

PA-102 MTR PﬂWEHBﬂGETEH:IﬂIpuwm gain)

Fully wired & tested .  $89.95
PA-20 220 MHz POWER BOOSTER iE X r..rnwer qalnl
Fully wired & tested . . $89.95

20, 30, 40, 80M
All Mode RECEIVERS

20, 30, 40, 80M
CW TRANSMITTERS

Join the lun on QRP! Thousands of these mini-rgs have
bean sold and fons of DX contacls have DOEN Maos
imagine working Eastern Europe with a $30 transmil-
ter—that's ham radio at its bast! These CW ngs are «deal
malés 10 the recemwers al right. They have wo-position
variable crystal control jone poputar ORP XTAL includ-
od), one wall outpud and buli-en antannag swiich. Runs on
12VDC. Add our matching case and knob sat for a hand-
some hnshed ook

Your choice of bands $2995
(Specity band- ORP-20, III 40 or BO)
Matching case & knob set, CORF $1285

E-ZKEY CMOS KEYER

Send perfect CW within an hour of recaiving thia kit'
Easy-to-buiid kit has sidetone oscillator. speed control
and keys most any transmitter. Funs for months on a 9V
baftery. 28-page manual gives ideas on making your
own key for extra savings. Add our maiching case set
for complete station look.
CW-7 kil

Matching case r-rm:ui: 5&1 c;r:w

ACTIVE ANTENNA

Cramped for space? Get longwire performanca with
this deskiop antenna. Properly designéd wunit has dual
HF and VHF circuitry and built-in whip antenna, as well
ns extarnal jack. RF gain contral and 8Y opaeration
makes unil ideal for SWLs, traveling hams or ScCanner
buftfs who need hotter reception. The maiching case
and knob set gives the unit a hundred dollar look!

$24 95
$12.95

Build your own mini ham station. Sensilve all-mode
AM. CW, S5B receivers use direct conversion desgn
with NEGD2 IC as featured in Q5T and ARAL hand-
books Very sensitiveé varacior luned over antire band.
Plenty of speaker volume. Runs on 9V battery Very
EASY 10 build, lois of lun and educabonal—ideal lor
beginnar or okd pro. New 30-page manual Add the case
st for well-Siftad professonal ook

Your chocs of bands 5§25 95

{Specify band- HR-20, HR-30, HR-40, HR-B0)
$12.95

Matctung case & knob set, CHR

2,6,10 MTR, 220
FM RECEIVERS

Keap an ear on the local repealer gang, monitor the cops,
check out the weather or just plain listen around. Theasa
sansitive superhet receivers are just the ticket. They tune
any 5 MHz portion of the band and have smooth varactor
tuning, dual conversion with ceramic IF fiters, AFC, ad-
justable squelch and plenty of speaker volume. Runs on
8V battery and performance that rivals the big rigs! For a

TERMS: Salial 1l- lisn guar

complete finished pro look, add our mailching case and

knob set with screened graphics

FM communications receiver kit £20095

Specify band: FR 148 (2m), FRG (6m), FR10 (10m), FR-
220 (220 MHz)

Matching case & knob set, CFR $1285

AA-T Kit . $24.095
Matching case & knob set, CAA $12.095

SPEECH SCRAMBLER

Communicate in total privacy over phone or radio. Kil
foajures lull duplex operation using frequency Ve -
sion. Both mike and speaker or ling infout connections
Easy hookup 10 any radio, and telephons use roquires
no direc! connection! Easy to build 2 IC circud. Can also
be used to descramble many 2-way radic signals Fin-
ssh your kil off with the hangsome case & knob set

S5 7 kat £29.95
Maiching case & knob ==t C55 51255

SHORTWAVE RECEIVER

FMSTEREO TRANSMITTER

RAun your own steren FM station’ Transmat a stable signal

in the standard FM broadcast band throughout the house,
dorm or neighborhood. Connects easdy 10 kne outputs on
CD player. tape decks, eic. Runs on 8V batlery. has

internal whip anienna and external antenna jack. Add our
case o for 2 “station™ look!

Fit-10 kit §2995
Maiching case sel. CFM £§1295

AIRCRAFT RCVR

Fantastic receiver that captures the world with just a
12° antenna’ Can receive any 2 MHz porihon from 4-=11
MHz. True superhet has smooth varactor tuning, AGC
RF gain control, plenty of speaker volurme and runs on a
9V bpatery. Fascinating Scoul, school or club project
provides hours of fun for even the most serious DXer
For the car, consider our shortwave converier. Two
switchable bands (in 3-22 MHz range), each 1 MHz
wide—tunable on your car radio dial. Add soma interas!
1o your drive homea!

Hear exciting aircraft communicalions—pick up planes
up ta 100 miles away! Receives 110-136 MHz AM air
band, smooth varactor funing superhel with AGC, ce-
ramic filter, adjustable squelch, excellent sensitivity and
lots of speaker volume. Runs on 9V battery, Greal lor air
shows or just hanging around the airport! New 30-page

Shortwave receiver kit, SR .. 520,95 manual details pilot talk, too. Add case set for “pro™
Shortwave converter kit, SCI . . .. $27.95 lorok

Matching case set for SRI, CSA £12.96 AR-1 kit ......... . $24.95
Matching case set for SCI.CSC 81295 Matching case set, CAR $12.95

antesd. Examing for 10
il plaased velu form 1of e
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ng, hand

PHONE ORDERS CALL
= /16-924-4560

FAX 716-924-4555
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RAMSEY ELECTRONICS, INC. 793 Canning Parkway, Victor, NY 14564
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by Larry R. Antonuk WB9RRT

The DAIWA DP-830
Digital SWR and Power Meter

Simultaneously measure power and SWR from 1.8 to 525 MHz.

Number 7 on your Feedback card

Electronic Distributors Co.
325 Mill St. N.E.

Vienna VA 22180
Telephone: (703) 938-8105
Fax: (703) 938-6911

Price Class: $385.95

here's always been a sure-

fire way to tell a hard-core
ham. He's the one with the ex-
pensive wattmeter. A quality
wattmeter, with all those ele-
ments and the case and every-
thing, can easily cost more than
a cheap HF rig. You can be
sure that if someone shells out
that kind of money for a piece of
test equipment, he’'s really into
ham radio.

Fortunately, the people at
DAIWA have made owning a
qguality wattmeter a little easier
for the the rest of us non-hard-
core types. The DP-800 series
of watimeters sport top-of-the-
line features, accuracy equal to
the industry standard, and a
price that won't blow the ham
budget. The DP-810 covers 1.8
to 150 MHz, at 0.1 to 1500W,
and has a list price of $265.95.
The DP-820 covers 140 to 525
MHz, at 0.01 to 150W, and lists
for $295.95. The deluxe DP-830
covers both of the above bands,
and throws in a four-time-zone
clock, for $385.95. All three
units read SWR from 1:1.0 to
1:5.0, and measure PEP as well
as average power. The units
have a power reading accuracy
of 7% ot full scale for average
readings, and 12% for PEP
readings. Readings are dis-
played on a 2-1/2 digit LCD dis-
play. Six AA batteries power the
meters, and a power lead is in-
cluded if you want to power the
unit with your own 8-to-15-volt

supply.

Wide Frequency Coverage

The classic problem with
wattmeter design concerns the
need to use the unit on a wide
range of frequencies. This is
certainly the case for the radio
amateur—even an entry-level
ham may find the need for pow-
er measurements at 28 MHz
and 146 MHz, quite a range in
itself. As the frequency increas-
es, the capacitance and induc-

--------
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Photo B. The DP-830 happily sitting on a transceiver. Note the simulta-
neous display of power and SWR. Relative power is also shown by the

Fhoto C. Interior view of the DP-830, showing the housings containing
the two sensing units, and the battery housing attached to the back of
the main board.
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tance inherent in the sampling
circuits changes, causing inac-
curate readings. This has tradi-
tionally been solved in one of
two ways. The first method is
simply to limit the design fre-
quency of the instrument. As an
example, most wattmeters
found in the average ham shack
are designed for the HF bands,
say 2 MHz to 30 MHz. These
will be relatively accurate over
most of the range, and tend to
be a little less than accurate up
near 10 meters. The second
method involves changeable
sensing elements. These ele-
ments, often called “slugs,” are
built for a small band of fre-
quencies. As the frequency of
interest is changed, so is the
slug, ensuring a correct reading
(as long as the correct element
is used).

Features

The DP-830 takes somewhat
of a combination approach to
the problem. It uses two sepa-
rate sensing elements, one for
1.8 to 150 MHz and one for 140
to 525 MHz. The proper con-
nections to each element are
made via the back panel—two
"N" connectors for UHF, and
two "S0O-239" connectors for the
HF. Both transmitters can be left
hooked up at all times, and a
front panel switch selects one
element or the other.

Other front panel functions in-
clude the TIME selector—tap-
ping this button selects one of
four different time zones. Set
one to local, one to GMT, one to
the buddy you have that sked
with, and the lastone to . . . 777
Whatever, it's there if you need
it. A nice feature of the time
function occurs when the unit is
hooked up to an external sup-
ply. When left in the TIME
mode, the unit kicks in to read
power as soon as the transmit-
ter is keyed, then switches back
to time mode. (One of those



features you're glad that somebody
thought of . . .) A BAR GRAPH switch tog-
gles the 15-segment bar graph on and off.
An SWR BEEP function causes the unit to
beep in different ways, depending on the
level of the SWR. Musically-inclined hams
will find a chart in the instruction sheet that
relates the different SWR levels to the mu-
sical notes that will be produced. For ex-
ample, an SWR of 1.30 equates to three
“D sharps" followed by one “E flat." While
most of us will use this function only as an
ongoing alarm system—anything other
than one beep means trouble—this is an
extremely valuable feature for sight-im-
paired operators, or anyone who wants to
rapidly tune up an antenna for minimum
SWR without having to see the meter. The
front panel controls are rounded out with a
PEP/AVERAGE switch, a POWER swiich,
and recessed time set controls.

The physical construction of this unit
leaves nothing to be desired. Both RF
sensing units are enclosed in metal hous-
ings, mounted inside a stylish metal cabi-
net. Simply picking up the DP-830 is
enough to convince you that this is a quali-
ty unit. The unit looks good enough to war-
rant a permanent spot on the operating
shelf, but is tough enough to be used mo-
bile, or in a service environment.

Operation

Operation of the DP-830 was very
straightforward. Simply pop in the six AA
batteries (yes, they're included) hook up
the transmitter(s) to the appropriate con-
nectors, set the clock, and you're in busi-
ness. The unit was well within specification
when compared to a lab standard
wattmeter. In actual ham shack use the
unit performed flawlessly. The bar graph
meter was very responsive, and would be
quite useful for tune-up operations. The
ability to see both forward power and SWR
simultaneously is a real plus, although a
reflected power reading is not available.
The unit autoranges, and perhaps the only
feature missing is a “range hold™ switch.
For those of us who operate right around
150W (the point where the unit switches
from W to kW) it would prevent the unit
from flopping between 149W and 0.151
kW, and the corresponding change in the
bar graph.

The only weak point to the DP-830 con-
cerns the documentation, written both in
Japanese and broken English. Considering
all of the starving technical writers around,
it's amazing that DAIWA didn't hire one to
give their manual the once-over before it
hit the press. The operation of the DP-830
is mostly self-explanatory, so this is more a
matter of mild amusement than serious
concern. (However, at one point after
changing the batteries my unit “woke up”
with no display! Nothing | could think of
corrected the problem, so as a last resort |
read the instructions. Luckily, | found this
passage: "Please push the RESET switch
when the any informations are not dis-

Continued on page 63

ELIMINATE

NI-CAD BAITERY PROBLEMS!

WITH
me (S e b

READY-PAK JR. restores Ni-Cads to their “FULL
CAPACITY” by properly decharging cells and
packs. Automatically stops discharge at proper
level, then balances and equalizes cell voltages!
For AAA thru D cell groupings. or packs which
are between 70 MaH and 1200 MaH. HTs,
cellular phones, RC hobby, metal detectors,
cordless phones and tools etc. all use Ni-Cads
..get’em back in shape with READY-PAK JR.!

- MADE IN USA -

EACH UNIT COMES WITH THESE CONNECTION SYSTEMS:
Alligator clips, 9v battery snap, and Adjustable Veicro
system to fit all X-celver and cellular flat packs.

CEED;T CARD ORDERS ONLY! - s
1-800-392-8374 Smmmﬂﬂlﬂs

FAX (904) 562-8209 (P.O. # only) for 3.6, 4.8, 6, 7.2 Volt <37 Rond Fine o,
. =1 _, Low Range Unit Tallohassee. FL 32310-9081
CAMCORDER OWNERS! for 7.2. 8.4. 9.6. 10.8 Volt For More Information:
ask about READY-PAK |l 8 to 8 om EST M Eri
for &v, 9.6v and 12v packs High Range Unit SRRV O3 Sl
for 9.6, 10.8. 12, 13.2 Vot (904) 575-1207

CIRCLE 142 ON READER SERVICE CARD

CAN YOU SPOT THE ANTENNA?

Neither can your neighbors.
At last, a solution to antenna
restrictions.The Ventenna™
quickly slips over your existing
vent pipe, and your signal really
gets out! It's nearly invisible and
the most rugged antenna made.

And Now, introducing the VT-27
dual-bander for 2m and 440!
Orderyour VT-27 foronly $74.95

The 2m, 220, 440, and scanner
versions are only $49.95

“+  P.O. Box 445, Rocklin, CA 95677
Orders: 1-800-551-5156
General: 1-916-624-7069

Now available at Ham Radio QOutlet
and Amateur Electronic Supply.

Please add $4.50 for shipping and handling. Dealer inquiries invited.

CIRCLE 228 ON READER SERVICE CARD
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Number 8 on your Feedback card

A New Look at Loop Antennas

Adding regeneration to ferrite-core and open-wire box loops.

by Ken Cornell W2IMB

An}mnﬂ who has used a prop-
erly operating regenerative

preamplifier can appreciate the
tremendous gain, sensitivity and

selectivity that it provides their | LOOP

receiver for weak signal detec-
tion. Why not apply this principle
to a loop antenna?

Due to years of experimental
efforts, | had several types of fer-
rite core and open wire box type
loops available. | decided to re-
work my favorite ferrite core loop
to provide regeneration. I wired
up a simple regenerative pream-
plifier on a small piece of perf
board and wound some new coils
to provide a source tap. The

Q2
NPN
2N3904, ETC.

Ql
MPFI02

C3

c2 0.01 RCVR

b

Ll | mIN
Tap /77

j""m- SEE TEXT

77

GSD CBE
MPF102 NPN
PIN OUTS - BOTTOM VIEW

OuUT TO

#28 enameled magnet wire with
the source tap at nine turns up
from the ground end. The best tap
for all coils is about 20% to 25%
of the total number of turns: for 80
meters, 25 turns; and for 40 me-
ters, 11 turns, with the wire space
at 1/8" between tumns.

If you follow the construction
shown in Figure 2, | suggest that
the two rod supports be clamped
together and then drilled for the
rods. Then place these on the rods
and tape the junction of the two
rods to insure proper alignment.
Finally, cement the supports to the
circuit board support.

The height of the rods over the

preamplifier circuit is shown in
Figure 1. The loop assembly is
shown n Figure 2 and it is offered as
a suggested design.

| mounted the regeneration control
potentiometer with the back shell
pressed against the board, using dou-
ble-sided tape (RS #64-2343). It is
not practical to mount the tuning ca-
pacitor on the circuit board support
s0 I mounted it on the base disc and
connected it to the coil (L1) using a
length of RG-59/U coax cable with
the shield going to the ground end of
the coil and the inner conductor to
the gate end.

On the threshold of oscillation, the
tuning is extremely sharp and a
vernier dial should be used for CI.
Another scheme would be 1o place a
10 to 15 pF variable capacitor across
C1, set at half capacity, and use this
for fine tuning as well.

Part values are as shown. Capaci-
tors are disc type, 35V. Resistors are
1/8 or 1/4 watl. Potentiometer R1
should have a linear taper.

Of course, L1 and C1 should be a
resonant circuit covering the desired
frequency range. The number of
turns required can be an experimental
endeavor, depending on the ferrite
core permeability and size. Most fer-
rite cores have a fairly high perme-

ability (800 or more), therefore operation
above 10 MHz is impractical since there
would be too few turns on the coil to obtain
a reasonable L/C ratio. Above 10 MHz a
box wire loop antenna should be used in-
stead of the ferrite rod/coil combination.

Figure 1. Preamplifier circuit.

DRILL B TAPFOR

e b 1R TO /2" DiA

2 PLEEES = s rFEH‘H‘"'E RODS
3 ¥ G 4}_ | 7°70 8" LONG(2)
. l 10
1 . TTTIIT] ] i 'l
o i il m
e i 1 B o 1

GND TA;E.I.TE
CIRCUIT
PERF
BOARD

142" PLYWOOD LOOP
B CIRCUIT BOARD
SUPPORT

I#/4" BOLT WITH WASHER
B WING NUT

ls—— PLYWOOD CLEWIS

| EACH SIDE

=—1 172" x 1/2° WOOD STRIP

) PLYWODOD BKTS
| s ~——FAR SIDE ONLY
|

CUT OUT BKTS TO
CLEAR BOLT B NUTS

7" ma
PLYWOO0D DISC

2 LAYERS OF
WAXED
CARDBOARD

0" S0
BASEBOARD

~ .“-——m' BOLT, WASHER & /
2 HEX NUTS
Figure 2. Loop assembly.
Construction

I used 1/2" diameter rods with a perme-
ability of 2,000. I wound my coils on a 5/8"
diameter form. Using a two-gang BC band
variable capacitor for C1 with the stators in
parallel for 160 meters, I wound 45 turns of
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base should permit swinging the
rods to a vertical position without in-
terfering with the base board.

The two layers of waxed cardboard
sandwiched between the disc and the
base board will allow smooth rota-
tion. The center line bolt with its nuts
should be just tight enough to allow
for this.

To change coils, loosen the two ny-
lon set screws and withdraw the rods.
I used short lengths of flexible wire
attached to mini-alligator clips to con-
nect the coil to the circuit board.

In operation, it takes a little
practice to become familiar with the
features. Place your receiver and
preamplifier in operational condition
and advance the arm of R1 towards
the source end. The circuit should go
into oscillation. Turn back the arm
and at some midpoint you should hear
a weak “plop,” then tune in the de-
sired signal and slowly advance the
arm back to the source end. Just be-
fore the circuit goes back into oscilla-
tion, the signal will peak up tremen-
dously and at this point fine tuning is
required.

Another much simpler design that
[ tried out with equal success is
shown in Figure 3. In this case the
rod is in a fixed position and the
whole unit has to be rotated. The unit

could be mounted on a camera tripod “pan
head™ to provide horizontal-to-vertical
scanning.

Ferrite core loop antennas are not limited
to the use of only one or two rods; in fact,

Continued on page 78



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, time interval, average & prescale

» 10 digit LCD readability even in brght suniight

« Hold switch locks in measurements fast

Regularly $375...Now

*259

Deal ends December 31, 1992

Mo trade-ins or Dealer discounts

OPTIONS
TCXO
BLB30 Back light & two step audible signal level indicator......$

CU30 CanyCase.........ieereenmsraseasissessmseaseasesn B
TA100S Telescoping Whip ANtenna..............ooveeevvovreoeveresnn

AR FFTVF I ST TNA e
Wi I heid % i 1Nl WD

roerie 1-800-327-5912
ORDER LINE ™ - -

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

5% Ship/handling (Max $10) U.S. & Canada.
15% outside continental U.S. Visa & Master Card accepted
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by Mark T. Schmidt WB9EGA

The Kantronics

KPC-3

Full-featured packet in a compact package.

Number 9 on your Feedback card

Kantronics Company, Inc.
1202 E. 23rd Street
Lawrence KS 66046
Telephone: (913) 842-7745
Price Class: $120

antronics has been in the business almost
from the beginning of packet radio and is
still going strong. Their KPC-2 has been
around for some time now and the software
has been updated numerous times. In the be-
ginning there was the basic VHF/HF TNC with
Digi. Since then they have added a BBS, KA-
Node (their version of node) capabilities, WE-
FAX and remote control.
Their latest entry is the KPC-2's little broth-
er, the KPC-3. Although the only thing little
about it is its size.

Similarities

Features like the PBBS, KA-Node, Host
mode, KISS mode, WEFAX and remote ac-

cess are still there and operate identically to
the KPC-2.

The KA-Node has always been
a selling point for me and
should be for oth-
ers looking

for a node. Unlike other nodes, you don't need
to bumn another EPROM or buy any updates.
All parameters can be sel by the user, even re-
motely.

The addition of remote control operation is a
plus. No more special trips to the Digi site to
set parameters. You have to be careful not to
paint yourself into a corner. Hint: Don't turn
EQUALIZE off unless you are certain you can
turn it back on again. An unscheduled trip to a
mountaintop taught me that one.

I've never had the chance to operate
WEFAX. Most amateurs would probably never
have a reason to get their own weather map,
except for the novelty; however, | could see
small Emergency Operation Centers (EOCs)
that might want their own current copy during
a hurricane alerl. PC software is not included
but is available from

Kantronics. If you
feel confident
enough

(o]

your own pro-
gram, Kantronics
gives you the specifics.
Data comes in too fast (9600
baud) to write it in interpretive BASIC.
Kantronics suggests Compiled BASIC, C or
even Assembly language (for you masochists).
One more word about the WEFAX mode. |
prefer to call it the “signal sampling” mode
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since all it really does is sample the incoming
signal, at intervals set by you, and send a raw
bit stream of 1's and 0's based on mark and
space tones. I'm able to decode RTTY signals
with a simple BASIC program. Although
Kantronics says the center frequency is 1700
Hz (where everything higher than that comes
out as a “1" and anything lower is a “0"), I've
been able to copy 2125/2975 tones on VHF-
FM. Experiment with this mode and see if you
can come up with a program to decode ASCI|
and maybe even CW,

Many units use DIP switches to set the RS-
232 baud rate, tum the LEDs on and off, etc. |
have always liked the idea of software switch-
es instead of hardware DIP switches. It just
makes the unit look cleaner and software
switches don't get dirty. The KPC-3 retains the
software switches.

Connectors are the same: a DB-9 for the ra-
dio, a DB-25 for the RS-232 and a 2.1 mm
power jack.

This is where the similarities end.

Differences

First off, it's smaller. Much smaller.

0.8" x 5.2" x 5.2", weighing in at 11
0z., to be exact; compared to
1-3/4" x 6" x 8", at 2-1/4
Ibs., for the KPC-2.
That's one-quarter the
size and one-third the
weight!

In addition to the
POWER, XMIT, RCV,
CON and STA LEDs,
they've added a MAIL
light 1o indicate some-
one is connected to
your PBBS (if constantly
lit) or you have unread mail in
the BBS (if flashing). On the KPC-2,

the STA light performed this extra function
when the CON light was off (not connected).

According to the manuals, the KPC-2 would
run between S-14 VDC at less than 250 mA.
The KPC-3 is rated 6-25 VDC at less than 40
mA. Kantronics says if you tumn off the LEDs (a
software command) and use hardware carrier
detect instead of software detect, current will
be less than 15 mA! Sounds like the perfect
unit for an airbome node for 24V aircraft. It can
alsc be powered by a 9V battery, which they
have allowed room for inside. It's nice to know




Low Cost GaAsFET
PREAMPS

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

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

35-55, 5590,

*Speclly luning range: 2535,
80-120, 120-150, 150-200, 200-270, 400-500 MHz.

-LINE LE,
EAMP

ONLY 339 kit, $1 79 vicedatested

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

*Tuning range: 120-175, 200-240, or 400-500
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= GaAs FET p-r&arnps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical
applications. MODEL HRG-( * ),
$80 vhf, $110 uhf. *Specily tuning range
142-150, 150-162, 162-174, 213-233, 420-470

RECEIVING
CONVERTERS

Low noise converters 10 receive vhf and

uhf bands on a2 10M receiver.

« Kit less case $49, kit w/case & BNC
jacks §74, w&tin 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).

TRANSMITTING
CONVEHTEHS

XV2 for vhf and XV4 for uhf. Modeils to
convert 10M ssb, cw, fm, etc. to 2M, 220,
222,432,435, and atv. 1W output.

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

ACCESSORIES

DVR-1 DIGITAL VOICE
% RECORDER Moduls
Primarily a woice [D'er
for repeaters. May also

be used as a contest CQ caller or as a
"radio notepad" to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID'er, it will
record your voice, using either the buill-
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 swilch. As
a radio notepad, you can keep it wired
to the audio output of a receiver ready
to record up to 20 seconds of an rrhnng
you might want to recall later. Play it
back as many times as you like through
a small external speaker. (Call for more
information.) .............. kit $89, w&t $139

TD-3 SUBAUDIBLE TONE DECODER
ENCODER. Adjustable fl}r any tone.
Designed aapacially for repeaters,
with remote control activate/deactivate

provisions ... kit $29, wired & tested $69

= = e L -

e I £ o k= CONTROI
Features adjustable tail and time-out
timers, solid-state relay, courtesy beep,
and local speaker amplifier ...... kit $49

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

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

ROLLER Full 115 dlglts wnh ml!—r:.all
restrictor, programmable. Can turn 5
funcllnns on/off. Great for selective call-
ing, too! ... kit $89, wired & tested $149

i SELECTIVE CALL-

ING Module E-‘.’:unﬂm'f

tauch tone decoder with 1

latching output. Primarily designed to
mute speaker until someone calls you
by sending 4-digit tt signal but may also
be used to tum on autopatch or other
device ey A L kit $49, wit $89

JPATCH. Use with above for
repea!ar autupalm Reverse patch and
phone line remote control are sid
eiriinennnnn. Wit 389 wired & tested $149

Use with above 'I’nr simplex
operation using a transceiver __.__ kit $39

E &

1 I-
MO-202 FSK DATA J-.’.l"..-"..-"x-” ATORK
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes, Radio link computers,
telemelry gear, etc. ...... kit $49, wit §79

) For
kit 549 wéat $79

00 BA \L RF LINKS. Low-
cnat pan:he: nemnrhmg system, consist-
of MO-SS Modem and ial
versions of our 144, 220 or 450 MHz FM
Transmitters and Receivers. Interface
directly with most TNC's. Fast, diode-
swiltched PA's output 15 or SOW

rer;ewé end of I#_ni:r. .

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

Send 52 for overseas air mail.

Order by mail, fax, or phone (s-12 Am, 1-5 PM eastern time.)
Min. $5 S&H Ehﬂl"gE for first pound plus add'l weight & insurance.
Use VISA, Mastercard, check, or UPS C.0.D.

Real-Speech Voice

We don't skimp on rf modules, e

P
Uther model:
i 8 J

REP-200N Repeater with no contro

REP-200V Ecunnrm; Hupeatar As above, except uses
COR-4 Controller without DTMF control or autopatch. Kit only $795, w&t $1095.

such as those made by ACC. Kit only $695, w&t $995.

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!

ither! Check the features on R144

Receiver below, for instance: GaAs FET front-end, helical resona-
tors, sharp crystal filters, hysteresis squelch.

Kit $1085; wé’_- Dfu‘;r 512951

e 1D Option $188,

ller. For use with external controller,

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

eFCC type accepted for commercial
service (hi-band and uhf).

= Rugged exciter and PA, designed for
continuous duty.

» Power out 20W 50-54MHz; 15W (25W
option avail.) 143-174MHz; 15W 213-
233 MHz; 10W uhf; 10W 902-92BMHz.

« Available add-on PA's up to 100W.

*Six courtesy beep types, including
two pieasant muiti-tone bursts.

«Open or ciosed access autopatch,
toll-call restrict, auto-disconnect.

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

» Pulse (rotary) dial option available.

« DTMF CONTROL: over 45 functions
can be controlled by dtmi command.
4-digit control code for each function.

«Owner can inhibit autopatch or re-
peater, enable either open or closed
access for repeater or autopatch, and
enable toll calls, reverse patch, ker-
chunk filter, site alarm, aux rcvr, and
other options.

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

= Auxiliary recelver tﬂput for control or
cross linking repeaters.

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

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

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

* 3% inch aluminum rack panel, finished
in eggshell white and black.

XMTRS & RCVRS FOR REPEATERS, AUDIO

& DIGITAL LINKS,

Alsu available in rf-tight enclo
FM EXt 51 2W continuous

M dTER!
clutl.r TCXO & xtal oven options.
FCC type accepted for com’!
high band & uhtf.

« TAS1: 50-54 143-174, 213-233

MHz kit $109, w&i S189.
« TA451: 420-475 MHz

kit $109, wit $189.

« TA901: 902-928 MHz,

(0.5W out); wit $219.

« VHF & UHF AMPLIFIERS.
« For fm, ssb, atv. Output levels from

-|| "' l:_l-":""""a

GaAs FET front end,

or 213-233 MHz

if filters plus helical resonator front en
for exceptional selectivity. >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis squelch; afc
tracks drift. .. kit $149, wét $219.

« R451 FM RCVR, for 420-475 MHz
Similar to above. _ kit $149, wé&t 5219

« R901 FM RCVR, for 902-928MHz
Triple-conversion, GaAs FET front end
..$169, wit $249

w/o helical res or afc. __Kits $129 wé&l

65-D MOUL RD.

10W to 100W. Several models starting at $99.

« R144/R220 FM RECEIVERS for 143-174

0.15uV sensitivity! Both crystal & ceramic

TELEMETRY, ETC.

sures, and with data modems.

d

« R76 ECONOMY FM RCVR for 26-30, 50-54, 73-76, 143-174, 213-233 MHz,

$219

« R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w&t $§219

OUR 30TH YEAR!

onics, inc.

— HILTON NY 14468-9535

Phone 716-392-9430 — Fax 716-392-9420
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you have something to fall back on in an emer-
gency, but don't expect it to last for days. This
battery is disconnected when you plug in the
power on the back. The 9V batiery connector is
NOT installed and is NOT included loose. In
the manual, they do give Radio Shack as a
source and directions on where to solder it to
the board.

Parameters are no longer PERMed into an
EEPROM. A lithium battery now backs up a
SRAM (including the mrailbox) and keeps the
clock going.

The AFSK output level on the KPC-2 could
be changed by moving a jumper between a Hi
(21 mV) and a LOW (4.5 mV) position. Other
levels can be had by changing a resistor. In the
KPC-3, two ranges are available and are set by
a jumper: 2 mV to 60 mV, or 140 mV to 4V. Ad-
justments within the range are done with a pot,
though you must take off the cover to get to it.

Kantronics has designed in the option of
installing a real-time clock. They say it's only
used when the unit is first powered up. You
can go ahead and put one in if you want, but
now that | can control everything remotely,
including resetting the time, | don't think it's
really necessary.

The KPC-2 has HF capability but without

THIS MONTH'S GOODIE FROM THE CANDY STORE
KENWOOD

TM-241A

I
Samilas Savings On Yaesu Asfmrl
icon, Hy- Gan, Ainco, Eic AMILTO

BUTTERNUT HFVEX

$140.00
Owver 9039 Ham #ems in Stock, all Prices, Cash FOB Presion
More Speciais m HAM-ADS. Looking for Something not Listed™?
Call Today (208) 852-0830
ROSS DISTPIBUTING COMPANY
78 5. State Street, Preston, id. 83263
Hours Tue.-Fri. 9-6 - 9-2 Mondays. Closed Sat. & Sun.,
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T Today's No-Tune
,  Multiband Antenna

No pruning. No tunin No knobs o nwist,
TNT is No-Tune on 80 cw, 40, 20, 17, 12, 10, TNT/2 is No-tune on
40, 20, 10. Work other bands w/ tuner. DX &Gain nise w/ frequency,
Ready to Use Kink-Froof MNo ‘lraps or Hesistors
Includes isolation Wi-Sealed lasulated to 3000 V
balun & 99 fr RG&x Low Noise Raied' ﬁII Wits

The modern eoax-fed TM‘ Q3% .5

version of the classic 1_-_.*-'. L Im-:; PaKH
Mf $79% =
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off-cemter fed windom.
Technote 126-S695 ppd
AntennasWest

SURVEILLANCE

COUNTERMEASURES Electronic Devices

Miniature Transmitter Kits.. $29.95 & up Voice Cha 3m%ﬂs
Vehicle Tracking, Touch Tone Decoders, Phone Scramblers,
Phone Recording Systems, Bug & Fhune Tap Detectors!

CALL IDENTIFIER device = displays callers phone number,
stores phone number with date & time of call...549.95 & wp

m FOR CATALOG SEND $5.00TO. ..
: P.0. Box 337, Buffalo, NY 14226 (716) 691.3476

QUICK, EASY, & COMPACT
Flash cards "“NOVICE thru EXTRA® theory Key words
underiined. Over 2000 sets in use! For beginner, OMs,
XYLs & kids.

NOWICE $11.95 e
TECwCAN  s10es  Order Today! i

GENEFAL S 9.95 from =~ I
ADVANCED  $15.95 temem
EXTRA 514.45

soome  1_8 300 VIS STUDY CARDS |

P.O. BOX 16646
HATTIESBURG, MS 39404
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donmore —% 4.00
CLUB DISGU'LI'NT“

some kind of tuning indicator, it's a chore. HF
capability on the KPC-3 is gone but probably
won't be missed anyway since many more are
used on VHF than on HF. Although HBAUD
can be set down to 300, the 1200/2200 Hz
tones remain the same. There is a simple mod
to change it to 1300/2100 Hz if needed.

The early KPC-2s were delivered with 16K
expandable to 32K. After a while, 32K became
the standard. But after configuring 5-node
channels it leaves only 3K for a BBS. Memory
in the KPC-3 comes with 32K but can be in-
creased to 128K or 512K. Kantronics acknowl-
edges that there is yet no supplier of 512K x 8
memory chips, but when there is, the “3" is
ready. This should free up many computers
dedicated solely as BBS's.

Ever want some kind of quick reference
sheet to tell you in one line what a command
does? Well, they don't have a printed sheel—
they've gone one step further and put it online.
At the command prompt, type a “7" or "HELP,"
followed by the parameter. Example: “?MCON"
told me, “If on, allows monitoring to continue
while connected;” and “HELP AXDELAY" said,
“Time delay between PTT and radio data out
(10 msec)". If you still must have hard copy,
turn on your printer and type “?HELP." This will
print out all commands and their one-line ex-
planation.

A 2.5-minute Walchdog timer is standard.
Although I've never had a TNC lock up on me
since version 1.0, it's better to be on the safe
side. It can be disabled by installing a jumper.

Some hand-held radios combine the PTT
and MIC signals onto one line. Cables had to
be wired to separate the signals and send
them down two different lines. In the KPC-2
and KPC-3 there is an isolation modification
you can make to have the TNC take the PTT
signal off the MIC line for you. In the KPC-2,
this involves cutting a jumper wire and solder-
ing a new jumper to a different position. Some-
what permanent. The KPC-3 has the same
sort of thing but makes it a little more flexible
by providing jumper posts and a plastic con-
nector. It just slips on and off. If you use one of
these HTs exclusively, this may be something
worth looking into since it simplifies cable
wiring. But if you jump back and forth between
different radios, this may nol be very conve-
nient. | prefer to have a cable made for each
radio | have. The single resistor and capacitor
needed for isolation fit easily inside the DB-9
hood.

The senal port on the KPC-2 could be con-
figured to provide normal RS-232 signal levels
or TTL levels for computers that need it, like
the Commodore C-64, C-128 or VIC-20. The
KPC-3 provides RS-232 levels only.

The Manual

My KPC-2 came with an “Installation Manu-
al,” "Operations Manual® and "Commands
Manual® in an 8-1/2" x 11" formal. They actual-
ly covered the KAM, KPC-4, KPC-2400 and
KPC-1 along with the KPC-2. It took a binder
to hold it all. If you take out the parts that per-
tain only to the KPC-2 and make it smaller
(about 6-3/4" x 8-1/5" would be good) for easi-
er storage, you would have the KPC-3's “Ref-

erence Manual." Poriable operators will find it
more convenient. Beginners to packet radio
might find the manual (or anybody’s manual,
for that matter) somewhat intimidating. After
all, there are 130+ commands. How are you
supposed to know which ones are imporiant
now and which ones you can play with later?
For you they've printed a "Getting Started”
booklet. It shows 23 basic commands to get
you up and running and cable wiring diagrams
for eight of the more common radios.

Just about any terminal software will work
with this TNC but if you have none, they've in-
cluded one for you. “Pacterm” comes on a 5-
1/4" disk and is easy to use. It's not the most
elaborate software, but it works. It appears it
was designed for the KAM since there are
more options available than you need. All in-
structions are in the “Gelting Started” bookletl.

Suggestions

I's hard to find fault with this unit, but if | had
to pick something | would choose the lack of a
power supply. One came with the KPC-2 but
not with the KPC-3. | know it can operate on
the internal 9V battery, but not forever. This
may be a minor inconvenience for many users,
but | had to pick something. Also, it would be
nice if they included the 9V battery connector,
too.

Accessories
The KPC-3 comes with the two manuals,
the Pacterm program, a DB-9 connecior with

metalized hood, five-conductor shielded cable,
a mini-plug cable and a 2.1mm power plug.

Likely Users

Who should take a close look at the KPC-37?

Portable users: The smaller size and lower
power requirements are a definite advantage.
With a handful of 9V batteries you could oper-
ate for quite some time.

Node operators: Increased memory gives
you more channels. I've always been some-
what reluctant about using a full-blown KPC-2
as a node when | wasn't using all the features
it had to offer, like HF. Remote operation capa-
bility will save you trips to the site for any pa-
rameter changes. Also, the KPC-3's price is
about $50 lower than the KPC-2. This makes
leaving it on a mountaintop a little more palat-
able.

BBS operators: For many applications, this
might be all you need. Dedicated BBS comput-
ers can be put to use elsewhere. If you kept
your station up because you needed your own
PBBS, you might not now. Your local node can
serve as everyone's PBBS.

Emergency services: Search and Rescue
organizations, like the Civil Air Patrol, often op-
erate from field locations on auxiliary power.
The less you have to transport the better. Don't
forget the instant high capacity BBS.

Conclusion

Don't let the KPC-3's small size fool you. On
VHF, it will do everything the KPC-2 does. Dol-
lar for dollar and feature for feature, | don't
think you'll find a better TNC. | think Kantronics
has another winner here. 73]
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HF600-QSK LINEAR AMPLIFIER TR-50 Watt compact TRANSCEIVER
Tabletop Amplifier with WARC bands & optional CW}SSB! compact, 3 Band, 8 pole filter.
QSK, 850 W most bands, 1,250 W PEP output. AC/DC input voltage. 50 Watts CW/SSB.
Price .... $1,399, NOW $1,350 delivered in U.S. Price ..(pick any 3 bands, 1.8-30 MHz).... $699
< T 4
SWITCHING POWER SUPPLY
A great combination, 4 x 811A Linear witha 1.5kW Compact, 30 Amps. PS400........ $225
Antenna Tumer & new heavy duty Roller Inductor. LINEAR SUPPLIES, 21 A. cont. 30 max

Vector 500 ... $899 HFT-1500 ......... $399 PS-30VM metered..$199, PS30F....$179
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FILTERS AND DUMMY LOADS PM-3000 True PEP WATTMETER
A wide range of HP, LP Filters & Microprocessor based Analog & Digital
Dummy Loads from 40 to 2,500W. displays with variable hold times.
Vs i 25 ¢ oo TP S -5 1 J9= ] o $399.

Vectronics Corp. Inc.

31 Estate Drive, Scarborough, Ont. Canada MI1H 272
Phone: (416) 289-4637 FAX: (416) 289-4638

ORDER FACTORY DIRECT
4 SHIPPING IS FREE IN USA
300 WATT ANTENNA TUNERS
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Number 10 on your Feedback card

Baby Loopy

A half-wave, inductively-loaded loop.

Did you ever experiment with
a half-wave loop in the hori-

zontal plane, loaded at the 1/4
and 3/4 points? They're easy to
make, and give you 3 to 6 dB
gain and about 20 dB side rejec-
tion by reducing the current in the
sides. This results in greater cur-
rent across the antenna along a
line from the side opposite the
feed point, through the feed point.
They are ideal for beaming in a
fixed direction, and on the higher
frequencies they can be made so
small that rotatability 1s entirely
feasible. They mount easily on a
rooftop. I've worked with them
from 10 through 40 meters and
without exception have had very

by Dean Frazier NHEXK

Photo A. Winding the coil on the PVC pipe form.

the coils, we calculate the number
of tums required, “n,” by estimal-
ing an appropnate coil length, “I™:

| = 4 inches estimated

If, again for example, after some
trial and error, we decide on a
length of coil of 3-5/8 inch, we
find about 19 turns of wire will
give the desired inductance:

-
=

¥'7.96 (18 (2) + 40 (3.625)] _
- -

18.98 = 19 tuns
(3 S/ginch = 3.625)

By varying “I” we change “n,”

good results, compared with my
RS vertical and 414-foot long-
wire. With this background in
mind, my purpose in this article is
to show you how to design and

ELECTRICALLY

2

i 50"?5-{1

MAXIMUM

w.

for a given (fixed) “L" and *d.” We
try to juggle *I” so that “n” comes
out as a whole number, which is
convenient 1o wind.

We have to check that in fact
this many turns of wire will fit

sct up your own “Baby Loopy.™

Nore: The loop is physically
smaller than it would be as a half-
wave antenna because a portion of the half
wave's wire is used as loading coils. The
loop is physically, not electrically, smaller.
See Figure 1.

Construction

To figure the amount of wire (feet) need-
ed for the half-wave loop, calculate as fol-

I :
e A 1005
2 2(f MHz)
Example: % loop for 40 meters (7.2
MHz):
A _1005 _ 6979 feet
2 2(7.2)

The 1/4 point (e.g., the center of the first
coil) will be, measured from the feedpoint,
69.79/4 = 17.45 feet, and the 3/4 point (the
center of the other coil, again, as measured
from the feedpoint in the same direction)
will be 3/4 x 69.79 = 52.34 feet. The center
of the second coil should come out at 17.45
feet from the feedpoint, as measured in the
opposite sense as the first coil was mea-
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Figure 1. Diagram of the baby loop antenna.

sured. See Figure 2.

Now, to achieve the gain and side rejec-
tion, we need to introduce about 360 ohms
of inductive loading by coiling the wire at
the 1/4 and 3/4 points on the wire:

X, =2rdL where X = inductive reaclance (ochms) ,
n=3.14 and f = frequency, (MHz)

3600 =2 =n(7.2)L

L =360/2 n(7.2) = 7.96 uH

Recall that for an air-wound coil, the fol-
lowing formula shows the connection be-
tween the coil diameter, “d” (in inches); the
number of coil turns, “n;” the length of coil
when wound, “¢ " (in inches): and the induc-
tance, “L,” in microhenries:

&2 n2

L= 184+ 40¢

Solving this equation for “n,” the number
of turns, yields-

2 VL (18d + 409)
9 d
If, for example, we happen to have two-
inch PVC pipe on hand on which to wind

physically into a length of 3-5/8
inch. I find that keeping the num-
ber of turns of coil down to six or
less per inch seems to work well.

18.98
3.625

Having passed this test, we realize that
our coil will look like Figure 3. Now the
question becomes, how much wire did we
“use up” in winding the coils? The wire used
per coil, in feet, 1s:

19 turns (3.14)%
12 inches/ft.

For 2 coils, this amounts to 19,88 feet.

The balance of wire in the antenna is
69.79 - 19.88 = 49.91 feel. Dividing this re-
maining wire into two halves, one half for
the “front™ and the other half for the “rear”
of the antenna, we get a picture of our loop
as shown in Figure 4.

Mount the loop hornizontally. The maxi-
mum radiation as shown above is from the
far side of the loop back towards the feed
point. Run the feedline away from the loop
perpendicular to the plane of the loop for at
least a quarter wavelength.

Comment on winding the coils: Spot the

= 5.24 tums per inch

= 0.94 feet
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—52.34 FEET N

199

\745 FEET

L

I/4 POINT

IT45FEET

I9 TURNS
2 INCH PVC /

OO

3 5/8 INCH

X
(174 OR 3/4
ANTENNA POINT )

Figure 2. Dimensions of the 40m version.

1/4 point (and again the 3/4 point) of the
wire loop at the center of your coil form(s)
and wind the coils in both directions onto the
form to ensure that, when wound, the 1/4
point and 3/4 points on the antenna are, in
fact, exacrly at the center of the coils.

Comment on installation: The usual rules
about installation apply. I've put my Baby
Loops on the non-metallic roof of my QTH
with barely a few inches clearance. My 12
meter Loopy faces ZL (from Hawaii) and 1
consistently receive reports one to two “S”
units stronger in the desired direction, com-
pared to my R35 (which, by the way, is a very
effective antenna in its own right on 10
through 20 meters, including the WARC
bands). The same loop gets me into the con-
tinental US, so evidently there is some side
and high angle radiation.

Note that a half-wave loop for 40 meters

Figure 3. Coil winding details.

will tune 10 and 20 meters as two- and one-
full-wave loops respectively, with a prepon-
derance of perpendicular (to the loop plane)
radiation, and as multiples of a half-wave (in
the plane) on 17, 15, and 12 meters. The for-
mer capability 1s useful for “short haul™ (out
to 2,500 miles) high angle radiation, while
the latter shines on DX (low angle, long dis-
tance).

Regarding the Baby Loopy’s size, as more
wire is wound into the coils less is available
for the remainder of the loop, resulting in
a physically smaller and smaller loop. There
will be some practicable limit to size reduc-
tion as a function of radiation efficiency,
but I have yet to find that limit. (We're al-
luding here to a transition from use of the
electric vector 1o the magnetic vector for ra-
diation). My experience with the half-wave
loops from 10 meters through 40 meters is

that almost any size

I9 TURNS ON 2 INCH
PVC,WOUND TO A
LENGTH OF

3 5/8 INCHES

24.96 FEET.

( PLAN VIEW)

"REAR"

SAME AS OTHER COIL

12.48 FEET

"FRONT"

which 1s comfortable

Figure 4. The baby loop can be thought of having a “front” and

“rear” as shown.

Photo B. A completed coil, wrapped in black vinyl electrical tape to
hold the coils in place.
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Photo C. The feed point of the baby loop antenna. A strip of PVC
pipe (cut down the middle) was used to mount a SO-239 female con-
nector and to support the antenna wire. Note also an RF air balun

to build will work, as long as the inductive
reactance of the coils is around 360 ohms.
Varying the loop’s physical size will of
course alter the radiation pattern, which can
best be modeled via computer program. Of
direct concern to the amateur, however, is
the resulting feed point impedance variation
with change in loop size. However, the usual
impedance matching methods apply (balun,
series section transformer, etc.). A good
ATU is the easy way oul. Personally, [ use
nothing more than an L/C “Random Wire”
tuner feeding coax to the loop.

So, if you have limited space, are unable
(0 put up mega-arrays of antennas, and for
whatever reason must erect low profile an-
tennas, then the half-wave inductively load-
ed horizontal “Baby Loopy™ may just be the
answer. You'll realize gain, directionality,
and some front-to-back and side rejection.
They're easy to make, easy to install, and
casy to tune. They work.

(1:1) formed out of coils of the feedline.



Serious About

AMTOR?

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.
Avoids TNC limitations by eliminating the TNC.

* Advanced AMTOR algorithm syncs extremely
rapidly.

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

¢ Unigue multi-sampling RTTY algorithm.

Detailed literature upon request. Matching T.U.
available. Base version with AMTOR, RTTY, CW
and Audio Spectrum Analyzer $95. Extended ver-
sion also includes HF WEFAX and SSTV reception
$125. VISA/MasterCard accepted.

Amateur callsign required with order. State 3% or 5% inch disk preference,

Authorized U.S. Distributor:

Schnedler Systems AC4IW

25 Eastwood Rd. = P.O. Box 5964 = Asheville, NC 28813
(704) 274-4646

UNIVERSAL RADIO HAS MOVED

Universal Radio has moved four miles to ils new expanded
location. We are now only 15 minutes from downtown Columbus
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Get a hands-on look at that new rig you have been thinking about!
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HUGE COMMUNICATIONS CATALOG

The new Universal Radio 100 page communications catalog
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Number 11 on your Feedback card

Noise Reduction Using
Broadband Active Whip Antennas

Clear reception for the VLF/LF bands.

Active whip antennas can be used suc-
cessfully in a number of applications
where man-made noise such as light dim-
mers, power line hash, TV horizontal oscil-
lators and other types must be reduced or
eliminated in the LF/VLF spectrum.

The technique involves the use of two ac-
tive whip antennas, both electrically identi-
cal but physically placed in a manner that al-
lows phase cancellation of the noise, while
allowing the signal to remain undisturbed.
Similar systems have been developed (about
the same time as my design), as noted in an
exemplary article by Dave Robinson, “Ac-
tive Wideband Interferometer Using Aclive
Whips,” featured in Lowdown, August 1990.

My particular requirement was the elimi-
nation of power line hash from a nearby
high tension line. Noise blankers are effec-
tive for removing impulse noise with high
amplitude spikes, but a poor choice when
rying to remove “complex” noise such as
power line hash that typically masks itself as
the final word on vour S-meter.

This circuit not only phase-canceled the
power line hash but as an extra bonus sub-
stantially reduced the neighbors® TV hori-
zontal oscillator harmonic, rendering anoth-
er portion of the 1750 meter band usable.
Figure 1 shows the basic block diagram of
the two whip antennas and the phasing unit,
along with the other equipment I used.

Keep in mind that this addition 1o any re-
ceiving station shauld be part of a “receiving
system” that incorporates other beneficial
receiving aids such as receiving processors
and regenerative preamplifiers. The phasing
unit will allow accurate adjustment of phase
and amplitude of both signals independently.
High quality active whip components can be
purchased from manufacturers listed at the
end of this article, or built from scratch us-
ing the circuit shown in Figure 2. The com-
pleted layout for the active antenna pream-
plifier and the phase shifter is shown in Fig-
ures 4 and 5. The PC boards shown in Fig-
ures 4 and 5 are available from Curry Com-
munications (see the Parts List for details).
The active antenna circuit boards are housed
in small Hammond die-cast aluminum boxes
for weatherproofing.

For the signal antenna, an SO-239 con-
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by D. F. Curry WD4PLI/6
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Figure 1. Block diagram.

nector is used for the physical support and
electrical connections to the wood mast and
the steel CB whip. The “L” bracket 1s a
common CB accessory, found at Radio
Shack or other electronic stores.

The noise antenna can use either wire (for
low profile) or aluminum rod antennas (as
shown) for more rugged installations. Both
work very well. If you use the rod version I
recommend using two or three rods, approx-
imately three feet long each. Flatten and dnill
the ends so they can be physically joined to
a feed-through connection.

Connect equal lengths of coax to each
preamplifier, using BNC connectors. After
final installation and an operational check,
spray the boxes and connections with a qual-
ity marine varnish.

The actual location for active antennas
such as these is critical; sometimes the dif-
ference of only a few feet from nearby ob-
jects can make or break reception. The stral-
egy behind experimenting with antenna
placement is to find the lowest noise area
possible before you begin the phase-cancel-
ing scenario.

The lowest noise spot at my location end-
ed up being in the front yard, away from the
house and power lines. Also, a separate
ground system should be used for active an-
tennas to eliminate ground loops and extra-

neous coupling of noise from power line re-
lated ground systems in the shack. The cop-
per pipe used as the ground rod also sup-
ports the wood mast. The braid of each coax
cable is connected to the ground rod. The
noise is typically installed only a foot or two
above the ground.

Phase Shifter

Figure 3 shows the phase-shift schematic,
with input T1 and T2 used as isolation trans-
formers to accomplish the necessary separa-
tion for the “house™ and antenna ground sys-
tems. Switch SW1 A-D is an on/off switch
and battery charge switch all in one. Please
note that the switch, the batteries, and
R17/R18 are not mounted on the circuit
board, but wired separately. Also note the
polarity of Bl and B2 wired to points E and
F on the circuit board ground.

Points A-D are jumpers from the circuit
board to SW1. Switch SW2 can change the
input phase 180 degrees if required. R1 and
R2 are load resistors after the voltage step-
up transformers T1 and T2, providing an
honest to god 50 ohm match at inputs J1 and
J2. Ula and U2a are simple broadband am-
plifiers, with an amplification of 3.1 for
buffering and overcoming some losses in the
circuit. R7 and RS are the volume or ampli-
tude adjustment controls, which sel the level
to the phase-shifting stages, Ulb and U2b.
The phase-shift circuit 1s your classic “all
pass” variety—it varies the phase from O to
almost 180 degrees by controlling the poten-
tiometers R11 and R12. RI1 15 used as a
coarse adjustment while R12 is for fine tun-
ing. Output from Ulb and U2b is matched to
the 50 ohm receiving port at J3 through R15
and R16 and phase shift transformer T3, an
audio transformer that places the output sig-
nals from Ul and U2 180 degrees out of
phase. This output from T3 is connected 1o
your next stage, or your receiver.

Excellent nulls of 70 dB or better have
been measured from 50 to 450 kHz using a
signal generator as the common input source
to J1 and J2, and an oscilloscope monitoring
the output. Separate 9-volt batteries are used
to power the phase shifter and active anten-
nas. Using a 4PDT switch, rechargeable bat-
teries can be recharged when the phase unit
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IC-751A 9-band xcvr/SW m............... $1629.00 1348
PS-35 Internal power supply............ 239.00 219%
FL-63A 250 Hz CW filter (Ist IF) .......... 62.00
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IC 275H 100w 2m FWSSEJ’EW $1539 00 1238
IC-475H 100w 440 FM!SSEL-’CW e 1819.00 1438

IC-573A 25w 6/10m xcvr/ps .............D 1455.00 1138
IC-575H 25w 100w 6/10m xcvr ............ 1699.00 1398

IC-1275A 10w 1.2GHz FM/SSB/CW.....D 1923.00 1598

elvers Regular SALE

'.Tr ansceivers
IC-28H 45w 2m FM/TTP mic .................

VHEAIHE =i
VHRF/URE FV

$389.00 329%

IC-228H 45w 2m FM/TTP mic .................429.00 349%
IC-229& 25w 2m FM/TTP mic ................. 439.00 369%
IC-229H 50w 2m FM/TTP mic ................. 439.00 369%
IC-38A 25w 220 MHz FM xcvr.................. 439.00 369%

IC-449A 35w 440FM xcvr/TIP ... ... 929.00 439%
IE 12EI1 10w 1 E'GHJ: FWSSBIEW .. 84900 719%
ual band ceivers Heguiar SALE
IC ZHUA 25w 2rru*44ﬂ FWITP mic...D $889.00 729%
IC-2410H 45w 2m/35w 440 FM/TIP ....... 939.00 769%=
1C-3230A 25w 2m/440 FM/TTP mic ........ 739.00 619=
IC-3230H 45w 2m/ 35w 440 FM/TTP ...... 839.00 699%
IC-2500A 35w 440/10w 1.2GHz FM...D 1039.00 829%
Multi-band FM Transceiver Regular SALE
IC-901 50w 2m/35w 440 FM xcvr ....... $1069.00 879%=
UX-R91A Broad band receiver unit ..... 539.00 449%
UX-19A 10w 10m unit... e 319.00 269%
UX-59A 10w 6m unit, .. e 309.00 319%
UX-S92A Zm SSB/CW mndulle ............ 639.00 549%
UX-39A 25w 220MHz unit ... .. 479.00 399%
UX-129A 10w 1.2GHz unit... ... 089.00 489%
UX-49A 440MHz module for IC-900 ....... 369.00 319%

IC-970A 25w 2m/430MHz xcvr/ps......... 2839.00 2348
IC-970H 45w 2m/430 MHzm:urfps......_. 3079.00 2548
UX-R96 50-905 MHz receive unit........ 419.00 349%
UX-97 1.2GHz band unit .. -. 1059.00 899%
I |': HF I L.-l-.a'| - Antennsa HEEII'EI' :.'Lr
AH 32 2m/440 Dual Eand mobile ant ... $ 41.25
F/UHF Repeaters Regular SALE
HF 152[! 2m 25w rep&ater e 32369.00 1968
RP-2210 220MHz 25w reneate: v 2009.00 1858
RP-4020 440MHz 25w repeatE{. e 2839.00 1998
RP-4020/50W 440 50w repeater........... 2649.00 2198
RP-1220 1.2GHz 10w repeater ............. 2759.00 2298

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

Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY -

Regular SALE

Handhelds Regular SALE
IC-P2AT NEW!2mHT....... $419.00 349%
IC-P3AT NEW! 220MHz HT 419.00 359%
IC-P4AT NEW! 440 MHz HT 469.00 389%

IC-2A 1.5w 2m HT = Closeout...... 199%
IC-2AT 1.5w 2m HT/TIP ..... 269.00 219%
IC-D2AT/High Power 2m ... 34900 289%
IC-03AT 2.5w 220 HT/TTP ..329.00 279%
IC-2SAT Zm/TTP................ 379.00 309%
IC-2SRA 2m/25-905 mx......579.00 479%
IC-24AT 2m/440MHz/TTP ... 459.00 3719%
IC-3SAT Z20MHz HT/TTP ... 359.00 299%
IC-4SAT 440MHz HT/TTP ... 399.00 329%
IC-4SRA 440/25-905 nx...... 579.00 489%
IC-26AT 2m HI/TTP............ 399.00 329%
IC-4GAT 440MHZ/TIP ......... 399.00 329%
IC-126GAT 1.2GHZ/TIP......... 519.00 429%
IC-W2A 2m/440HT ............ 589.00 499%
IC-X2A 440/1.2HT .............749.00 629%
raft band hanc PE:'EJ- Regular SALE
W PEP synth aircraft HT............ $575.00 429%

.639.00 469%

Airc
A-2 5
A-20 aircraft HT w/VOR ..
A-21 .Baﬂ.ﬂﬂ 499%

Navicom Plus Aircraft HT ...

Shortwave Receivers Regular SALE
R-1 100kHz-1.3GHz AM/FM pocket ... $539.00 449%
R-T1A 100kHz-30MHz revr................. 1209.00 989%

RC-11 Infrared remote controller ....... 74.75
FL-32A 500 Hz CW filter.................... 72.25
FL-44A SSB filter (2nd IF)... . 187.00 169%
EX-257 FM unit ... .. 51.50
EX-310 Voice synthesuer . 62.00

CR-64 High stablity oscillator dtal..... 83.00
R-72 30kHz-30MHz SW rcvr............... 1109.00 929%

Accessories for
R-1/R-12/R-100/R-3000

0100, 100KHz-1. 5605z AMFM. 129, $729.00 56

R-7000 25MHz-2GHz receiver ........... 1439.00 1198

RC-12 Infrared remote controller....... 74.75
EX-310 Voice synthesizer .................. 62.00
TV-R7000 ATV unit.........oveeeeeenee.. 184.00 169%
SP-3 External speaker ........................ 68.25
CK-70 (EX-299) 12V DC option........... 13.75

R-7100 25MHz-2GHz receiver ...........1479.00 1228
R-9000 100kHz-2GHz all mode rec..... 5859.00 4898

Amateur Electronic Supply will no longer do ICOM
New Equipment Warranty in our stores. ICOM
Warrantry Centers are located in: Belleview, WA «
Irvine, CA » Atlanta, GA » Richmond, B.C. Canada.

FAX: (414) 358-3337

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

AES

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-3594

"BRANCH STORES

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 83106

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1917

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

1072 N. Rancho Drive
Phone (702) 647-3114

1-800-634-6227

Watch for Future
AES® Branch Store
Openings!




ANTENNA PHASE UNIT PARTS LIST
;I ; Ol B14 9 voit hﬂﬂﬂﬂﬂi
42 2 e %mﬂuﬁ;ﬁm
1
® M & G A1, 2 1.2k ohm 1/4 wail resistor
Metal film recommended
s R3, 4 470 ohm 1/4 watt resistor
c3 Metal fim recommended
T 22oF RS, 6 1k ohm 1/4 wall resision
P R7.8 1k ohm 1/8 walt '
1 ci 1 ¢2 SM $m Mouser #31CX301
“T~47pF ~T~47pF S22k R9,10,13.14 2K ohm 1/4 watl resistors
SM SM ME TAL o erspobvngl smabetboiic
FILM ohm 3/4 watt potentiometers, 20-tum
Mouser #594-43P203. Also order cover,
& P P & ® Mouser #594-612.
Ri2 5k ohm 3/4 watt potentiometer, 20-turn
Mouser #594-43P502. Also order cover,
Mouser #594-612.
R15, 16 800 ohm 1/4 watt resistor
(metal film recommended)
s - AAA 2 R17.18 Current limiting resistors, typically 620
RS ohms 1 watt for R17, and 150 ohms
330 1/4 watt for R18.
Q2 SW1 4PDT switch
c8 J310 Sw2 DPDT swiltch, PC mount
— T1-3 Mouser #42TL004. Note the *P" on the
IuF 5 S ransforme, indicating the pimary side.
i Ig__l i U1, 2 TLO72P low noise op amp
F?F : ' T iuF WHIP ANTENNA PREAMP PARTS LIST
':“ 1 : < c1,2 47 pF siver mica
3 & y) ! : c3 22 pF siiver mica
el 4t ! C4-8 1 4F monolithic chip/50 VDC
: . —9 J BNC chassis female connector
7 " . J J2 S50-239 chassis female connector
+3VDC) R3 = Eai Q1-3 J310 low noise JFET
G 330 R1 22k ohm 1/4 walt resistor
R4 ——ANN—— \R2 {metal film recommended)
3300 ? 3300 R2, 4 330 ohm 1/4 watt resistor
ey C6 R3, 5 33 ohm 1/4 walt resistor
! e \uF T1-3 HM::usan;_ 4;!TLUU4 transformer,
— ote " for
I_LIEAHTH GROUND) ,CE A Ik L1-L3 W, Ml 70F823A1 ron-core only
# Box Hammond 1590A
. . . (Available al Mouser #546-1590A)
avallidle Yrom Cusry Comprumicasions, 652 M. Lime St Eusbark
available trom 852 N. Lima
Figure 2. Antenna preamp. CA 91505: The Phase Unit kit is $48 and the Antenna Preamp kit
is also $48.00. Blank eiched and drilled PC boards are available
1s off. Note the jumpers on the circuit board, Operation ?&ﬁ?ﬁ Tmm Lot bua:ﬂwm‘ﬂu Fﬁ”.m mﬁmu:t
points AA and BB. The phase unit circuit Apply power 1o the phase shifter and an- mﬁﬂ-‘ﬂ'ﬂﬂﬂﬁm from J.W. Miller at (213) 537-
board can be made from the positive in tennas. The volume controls should be ad-
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Figure 3. Phase-shift control.
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justed and reception confirmed. Adjust your
receiver to a beacon or signal that you are
familiar with, if possible. The volume set-
ting of the SIGNAL channel should be about
3/4 to maximum, and the NOISE channel
should be approximately the same. Rotate
the FINE adjust phase-shift

by T3. If you are unsure whether the chan-
nels are working correctly, a simple check
can be done by connecting a single antenna
or signal generator to BOTH inputs to con-
firm actual operation of the phase unit. With

Continued on page 62

control to almost fully coun-
terclockwise, and the
COARSE phase-shift control
adjusted while monitoring the
noise floor. SW1 may also be
switched for the correct phase
input. The best results occur
when the phase and amplitude
of the noise of each channel is
the same, and then canceled

j_-_::_w-:-..!n__gt| !
Ir1 g & i

Figure 4.(a). PC board foil pattern for the antenna preamp. (b). Parts placement.




Choice Selection.

Now you can have it all! Take all the qualities you've come to depend on in  75.32P CTCSS ENCODER-DECODER  Based on the time proven
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant  TS-32, the industry standard for over a decade. The TS-32P gives you
Programming, Unequaled Reliability; and add full spectrum tone versatility  the added versatility of a custom, changeable memory base. A low price
multi-tone capability without diodes, a reprogrammable memory...Its our new  of $57.95 makes it an even sweeter deal.

harvest of CTCSS tone equipment. §5-32P ENCODER Based on the equally popular

The choice is yours! If standard CTCSS EIA tones do not S5-32 encoder. Available f-:;r CTGSS or audible burst
suit your taste, select any 32 tones of your liking from 15.0Hz to tones up to 6550.0Hz. Price is $28.95.
255.0Hz. And if you change your mind, no problem; the mem- §5-32SMP SUB-MINIATURE ENCODER Our
ory can be changed in your shop with our HHP-1 programmer, smallest encoder for handheld applications. Now you
or at our factory for free. Your working tone is accessed by a ‘1&{1 m&‘;ﬁﬁ?ﬁiﬁ? ;f;;sﬂ mﬁﬁﬂg
simple DIP switch, so theres no fussing with counters or other plary o e
test equi N space inside. At $27.95, the price is small too.
Coll oyt ot sl i s e ek A
i e : programming the 32 memory locations in any of
bility in tonfe: signalling, and dﬂl’l’.t forget to ask abqut nmhl:tone i s S e
switching without cumbersome diode networks or binary switches. SD-1000 Two-Tone Sequential decoder. The
Its all brought to market by the people who introduce the fresh- HHP-1 is battery operated for field use, and
est ideas in tone signalling, and of course our customary same day will program ANY 32 tones from 15.0 to
shipping and one year warranty apply

6550.0Hz in .1Hz. mcrements Price is

$199.95. —

COMMUNICATIONS SPECIALISTS, INC.

426 West Taft Avenue ® Orange, CA 92665-4296

Local (714) 998-3021 ® FAX (714) 974-3420 ¢ Entire U.S.A. 1-800-854-0547
CIRCLE 10 ON READER SERVICE CARD




Number 12 on your Feedback card

- Packet Radio and

0 you want to have a successful ham

radio emergency group? This article
describes how our group of hams in
Boulder, Colorado, progressed from be-
ing an ordinary emergency group to a
statewide example of what hams could
achieve. Before, we were on the outside
during emergencies; now we are an inte-
gral part of the countywide emergency
plan. Packet radio can become your key
to being accepted by public safety agen-
cies. Our operational procedures and
equipment are also explained, as they
have been refined through three major
forest fires.

A Little History

After a major flood in the mid-1970s,
a local ham radio emergency group was
formed. Boulder County Amateur Radio
Emergency Services (BCARES) was active
for a number of years but fell into dormancy
by the mid-1980s. We were like many ham
emergency groups: We had an army surplus
communications van with lots of radios, but
we were rarely called to serve. If volunteers
are never used, they eventually lose interest.

Two things happened to change this. First,
BCARES convinced the county communica-
tions center that packet radio might be useful.
Second, Boulder County suffered a major
forest fire. We obtained grants from IBM
and the federal government for a demonstra-
tion packet radio system in a suitcase, using a
Radio Shack Model 100 portable computer, a
battery-powered printer, a TNC (terminal
node controller or radio modem) and an
ICOM IC-2 2 meter radio. The system was
somewhat crude, but it worked.

Actually, two forest fires burned at the
same time, stretching all local resources, in-
cluding communications, to the limit. In one
day, hams were able to set up three packet sta-
tions and one portable digipeater. One station
was established at the county communications
center, and two stations at the fire command
centers, ncar the fire lines. The county was
very impressed with the speedy delivery of
hard copy, the relative security of the mes-
sages, and the hams’ flexibility.

Of course there were problems with packet
radio at these first fires, lots of problems: bat-
teries went dead, systems stopped working,
radio contact was noisy, etc. Luckily, ham in-
genuity solved or worked around the difficul-

42 73 Amateur Radio Today * October, 1992

Emergency Communications

Public safety enters the digital world.
by Richard Ferguson KA@DXM

middle of the night, anticipating the need.
Soon after, we were paged by the county
communications center, which requested
packet links from the communications
center to the fire base and the evacuation
center. A voice net was set up on a local 2
meler repeater.

The Red Cross requested help at two
additional locations. For the first time we
had enough equipment to set up packet at
all sites, so we decided to operate with
one voice coordination frequency and all
five packet stations connected to the

Phato A. One of the portable packet stations operating
in the mountains near Boulder. (L to R): Al Beu
WAQLMQ, Tim Groat KRQU, Ed Cole WBASUT and
George Becker. Photo by David Fetter KAJHBK.

ties and the system was used for several days,
with only occasional periods “off the air.”
When the packet system was down or over-
loaded, messages were handled by voice on a
2 meter repeater.

After the 1988 fire, and every succeeding
emergency, we had a critique and figured out
what we needed to improve. We held exercis-
es, some of which were disasters in them-
selves! As a result, we rewrote the ham radio
emergency plan for Boulder County. In the
1989 forest fire, which destroyed 40 homes,
things went more smoothly and BCARES be-
came accepied as a key element in emergency
planning. Packet radio is now written into the
county flood and fire plans: BCARES is to be
paged automatically when a situation reaches
the critical point. At the start of the most re-
cent forest fire, the county radio dispatchers
were visibly relieved when BCARES arrived
because we take a lot of the traffic load away
from the public safety radio channels.

The Old Stage Road Forest Fire

Perhaps the best way to explain how
BCARES operates is to tell the story of one
emergency from beginning to end. This is the
story of our third major forest fire, which
burmed a dozen houses in Boulder County in
November 1990. It started early on a Saturday
moming. The first that BCARES knew of it
was when a sheriff’s officer knocked on the
door of one of our members and asked him to
evacuate his home. This member called the
head of BCARES, who began a callout in the

same packet bulletin board. (In past
emergencies, the hams serving the Red
Cross had handled traffic by voice on a
separate frequency).

During the two days of the fire a total
of 225 messages were sent via packet ra-
dio. Forty-eight hams participated, putting
in a total of 350 hours of volunteer time.

One new area that BCARES is beginning to
exploit is ham fast-scan TV. In the Old Stage
fire, a TV transmitter was set up on top of a
hill, giving an overall view of the fire. For the
first time, the dispatch center could actually
see what was going on, rather than just imag-
ine it through radio traffic. They loved it! On
the second day, the fire base requested a re-
ceiver too; they were too close to the fire to
get the big picture!

Organizing the Hams

A key to success is having several experi-
enced people at the net control site. Our expe-
rience is that one ham alone cannot do a good
job of coordinating an operation; it is much
better to have one ham at the mike and one in
the background, thinking. This also means a
smooth transfer when the ham at the mike
needs to take a break, When most of the traffic
1s handled by packet, the voice frequency is
relatively quiet, and the net control usually
does not have to work too hard after things are
running.

In a major event with multiple sites, coordi-
nating people is a big job, too big for one per-
son to do well. We have certain people preas-
signed to key sites and to management of per-
sonnel. We use six-hour shifts, based on a sur-
vey of our members’ preferences. This allows
people to work a half day and help with the
emergency, too. We generally assign three
hams to each site. This provides one person
for voice, one for packet, and one to deliver




RS  JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1] KW NO-TUNE POWER AMPLIFIER

* 48 MOSFETSs SINGLE ENDED PusH-PULL (SEPP) DESIGN
* BUILT-IN AUTOMATIC ANTENNA TUNER

« HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first
MOSFET HF linear amplifier,
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-
FETs to ensure low distortion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/CW, plus a

with memory capacity of 1820 cham™
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
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HEADQUARTERS
PACKET BULLETIN EVACUATION
BOARD CENTER
|
DIGIPEATER b
|
FIRE BASE

Figure 1. Typical packet radio network
block diagram.

messages or provide relief. One of these three
hams is the team leader for that site.

BCARES has a list of 50 official members,
plus a list of other people upon whom we can
count. We assign the most experienced mem-
bers 1o key sites and key jobs, then fill out the
staffing with others. We often accept volun-
teers who we do not know, but pair each with
a ham who is expenienced in our procedures.

Most of the hams are assigned by tele-
phone, but we usually monitor a 2 meter fre-
quency as well. At 9 p.m. each night, a net is
run to finalize assignments for the following
day. The staffing frequency is different than
the operational frequency. People asking ques-
tions or sharing information are referred to the
staffing frequency in order to keep the opera-
tional frequency clear.

Packet and Message Handling

Do not forget these traffic handling basics:
Every message needs a number, an addressee,
a destination and a signature. The sender’s
signature is perhaps the most important item.
The sender’s title and agency should be in-
cluded with the name. We have developed a
standard message format, and packet’s error
checking features make word count unneces-
sary for local communications.

The basic procedure at each site is simple.
When a ham receives a wrilten message, he
checks it 1o make sure it is signed, addressed
and legible. Then he SENDs the message to
the appropriate site, typing it directly (via
packet radio) into the bulletin board. When
the message is finished, the other station re-
ceives a one-line notice of mail, then READs
the message. After receiving the message, the
station acknowledges by voice, i.e. “Fire base,
this is dispatch, acknowledging your message
123.” The acknowledgement is accepted with
a “Thank you,” and the message is torn off the
printer and delivered. We use tactical calls,
such as “fire base,” rather than ham calls, on
both voice and packet. This minimizes confu-
sion when the ham at the fire base mike takes
a break or goes home.

Why Is Packet Successful?

The most important fact is that all of the
agencies that we serve like the hard copy mes-
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sages. The police and fire departments have
voice communications, but hard copy from
point to point is something else. Packet’s au-
tomatic error checking also provides protec-
tion against garbled messages. In most in-
stances, receiving a computer-printed message
is much better than trying to interpret cryplic
notations scrawled on cards. Most of the traf-
fic that BCARES handles relates to logistics,
(i.e. “Please send 50 shovels.” or “We need 35
meals at the fire base at 5 p.m.”) In addition to
providing hard copy, we provide additional
communications operators, as well as addi-
tional frequencies.

Packet Hardware and Software

Our present packet system consists of four
parts: portable packet systems, fixed packet
systems, mountaintop digipeaters and a packet
bulletin board.

The portable packet systems consist of a
Toshiba T-1000 laptop MS-DOS computer,
two ICOM IC-228 2 meter transceivers (one
for packet and one for voice), a TNC, a bat-
tery-powered thermal printer, a 20 amp-hour
lead-acid gel-type battery, a battery charger,
and antennas. To keep this from being a back-
breaking load, it is divided into two suitcases,
plus beam antennas.

The fixed packet systems are standard MS-
DOS computers, but with a TNC and a 2 me-
ter radio. These computers are available for
general use in the dispatch center or other
area, but can be switched rapidly to be used as
packet stations when needed.

The software that we use on the fixed and
portable computers is Pak-Comm, by Kalt and
Associates. However, we generally use the
computers as “dumb terminals™ with printers
because most of the “smarts” are in the bul-
letin board.

We also use mountaintop digipeaters (o
provide coverage to remole areas of the coun-
ty. We are now upgrading these digipeaters
with ICOM 1C-228 radios.

The bulletin board uses a 150 watt radio at
a hilltop site, and an MS-DOS XT-type com-
puter. The TNC is an internal unit made by
Digital Radio Systems of Clearwater, Flonda.
The PacketCluster bulletin board software is
available from Pavillion Software of Hudson,
Massachusetts. The key feature of this sofi-
ware is that it allows many different stations
to be interconnected through the bulletin
board at the same time. This means that one
does not need to connect to and disconnect
from each station to send a message. The mes-
sage flow does not stop 1f a station 1s already
connected to someone else. The message is
typed into the bulletin board at the operator’s
speed. and when the message 1s ready the oth-
er station receives a one-line notice of the
message. The basic commands, SEND and
READ, are simple enough to be readily
learned even by those not “computer literate.”
Direct connection from one station to another
is usually simpler il only two stations are in-
volved, but with multiple stations the bulletin
board makes life a lot easier. The bulletin
board is available for general use until an
emergency is declared.

BCARES does not use the PacketCluster
software features that allow transmitting DX
spotting bulletins or connecting to other bul-
letin boards. Another bulletin board is avail-
able to send messages to other parts of the
state or across the country but we have never
had occasion to use it in a real emergency.

In December 1991, we tested a system of
linked PacketClusters; this system is normally
used for DX spotting in the Denver metro
area. The system consists of three PacketClus-
ters, each with their own 2m frequency, con-
nected on 440 MHz. This test was very suc-
cessful; even the skeptics were impressed. We
had 50 stations connected at the same time,
with 15 stations throughout the area involved
in the exercise. Messages flowed transparent-
ly and rapidly from cluster to cluster; the sys-
tem truly operated like one big bulletin board!
We plan to use this system for major disasters
involving packet traffic between counties.

Packet Problems and Pitfalls

Packet can be wonderful, but it can also be
a big problem. We have spent innumerable
hours discussing and experimenting with TNC
parameters. After several years, we have set-
tled on the parameters listed in Table 1. These
assume a PacketCluster bulletin board, but
seem 0 work well for general purposes. Per-
haps the most important parameter is FRACK,
which defines the time between retry trans-
missions. People get impatient and tend to set
FRACK very low. However, if multiple sta-
tions on the same frequency do this, every-
body ends up transmitting at the same time
and nobody gets any traffic through. If you
want a real disaster, have four or five stations
typing on the same frequency, with FRACK
set to about 2. The weaker stations will soon
retry out and be disconnected.

Channel overload can be a real issue, even
with correct parameter settings. In an overload
situation, weak stations will be disconnected
and it will take forever for a message to get
through. There are two ways to deal with this
problem. First, you can use more than one fre-
quency. We recently upgraded our bulletin
board to use two frequencies, and we estimate
that we have almost doubled our traffic han-
dling capability. A lower-tech solution is hav-
ing the net control tell two packet stations to
QSY to another packet frequency. To mini-
mize interference, we do not operate on the
national packet frequency of 145.01 MHz.

The second option is to limit or shut down
lower-prionty traffic. If you are handling dis-
aster relief traffic, do not allow health-and-
welfare inquiries to bog down the system. If
you have an emergency message, order the
other stations to stop typing.

A key to maintaining control is to require
all packet stations to simultaneously monitor a
voice frequency. This makes coordination and
debugging problems much easier. We use a
voice 2 meter repeater and a packet 2 meter
frequency, with digipeaters if necessary. There
is some interference, but it is usually not a big
problem. A packet monitoring station, most
often manned by a packet radio expert from
his home, can also be useful in spotting prob-



lems and suggesting solutions.

Relationship of BCARES to
Other Groups

The relationship of BCARES 1o
the public safety organizations is
virtually unique. Unlike a conven-
tional ARES group, chartered by
the ARRL, BCARES is chartered
by the county communications
center, which dispatches police,
sheriff, fire, and other agencies.
We are also sponsored by the Of-
fice of Emergency Preparedness
(Civil Defense). By being govern-
ment chartered, we are more ac-
countable to the organizations that
we serve. Boulder County's three
ham radio clubs jointly support
BCARES. The head of BCARES
is recognized by the ARRL as the
Emergency Coordinator for Boulder County,
and BCARES 1s also legally the local RACES
organization, but these titles are not important
in our local emergency operations.

BCARES's first responsibility and primary
focus is assisting the countywide communi-
cations center; any other requests for assis-
tance are met only if resources are available.
We primarily provide local communica-
tions via VHF packet and voice, although
the public safety organizations know that
we have other capabilities, such as HF, au-
topalch, etc. BCARES has never used tra-
ditional “long-haul”™ HF communications
capability.

Traditionally, ham groups have been associ-
ated with the Red Cross or the local civil de-
fense organization. Incoming health and wel-
fare inquiries are a major part of what hams
do in emergencies. These are worthwhile en-
deavors, but can limit the ham role. In some
ways, the primary accomplishment of
BCARES is that it has expanded the role of
hams in emergency communications. To keep
within our focus, BCARES does not plan to
handle health and welfare traffic; we have de-
termined that this is primarily the Red Cross’s
responsibility.

In Boulder County, the Red Cross has a
separate group of hams that assist them with
communications. BCARES and the Red Cross
hams enjoy a cooperative working relation-
ship. We share resources and hold joint exer-
cises. We have discussed the possible merger
of the two groups, but the agencies that we
serve feel that they prefer two more focused
organizations rather than one group that trnes
to be all things to all people.

[

How To Make Your Group Successful

BCARES has been successful by maintain-
ing a focus on serving our “customer,” the
countywide communications center. A close
relationship between the head of BCARES
and an official of the countywide communica-
tions center has also been beneficial. The
chairman of BCARES works closely with this
official on both personal and professional lev-
els. In effect, the people of the communica-
tions center depend on the head of BCARES

Photo B. Tim Groat
from the simulated fire line to the Boulder Public Safety
building. Each packet field station consists of a laptop
computer, printer, VHF radio, TNC and a gel-cell bat-
tery pack. Phoro by David Fetter KASHBK.
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KROU transmits a packer message

to assure that the hams meet the communica-
tion center’s needs.

How can you make your emergency service
group successful? Sell yourself to someone
who needs you. The first step is to sell your
group to an agency in order to get them to “try
the hams out” by including you in either one
of their disaster exercises or in a real emer-
gency. Choose an agency with which the hams
have connections, or an agency that often has
a need for supplementary communications.

The second step is to be successful in your
trial, The key here is not to promise more than
you can deliver. Be realistic. Plan ahead, prac-
tice, and then get the job done. Plan for equip-
ment problems, and have backup equipment
to ensure success. Focus on helping the agen-
cy, rather than getting written up in the local
newspaper or getting your name in a ham
magazine. Participate in the annual disaster
exercises for the organization that you serve.

People are impressed by technology, and
you will probably be more successful selling
something that they don’t already have. Most
public safety organizations already have lots
of HTs and people with clipboards. Do a
demonstration of packet radio and hand them
the hard copy. Perhaps a live TV piclure
would be useful—do a small demonstration,
and persuade them to give you a try.

If you focus on serving one agency, and do
what they need you to do, your group can be
successful. Perhaps your group, like
BCARES, will hear, “In a disaster, the dis-
patch center calls the hams before they order

food.” 3

TABLE 1. RECOMMENDED TNC
PARAMETER SETTINGS

MAXFRAME 1
DWAIT 16 (low power stations use DWAIT 8)
FRACK 8
RETRY 10
CHECK 0
AX25L2V2 ON
SLOTTIME 10 (if supported)
PPERSIST ON (if supported)
PERSIST 63 (if supported)
(low power stations use PERSIST 128)
The above parameters are for 8 TAPR 2 or a modemn
TNC. For an older TAPR | TNC, use DWAIT 4, or

DWAIT 2 for low power stations.
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HominG IN

Number 13 on your Feedback card

Joe Moell, PE., KBOV
P.O. Box 2508
Fullerton CA 92633

Toward the Optimum
Mobile RDF System

In four years of writing "Homing In,”
| have discussed many different kinds
of equipment for hidden transmitter
hunts (sometimes called foxhunts or
T-hunts). It should be clear by now
that there is no single selup guaran-
leed to be ideal for every radio direc-
tion finding (RDF) situation.

Two meters is the most popular
band for mobile foxhunting, and it's
the VHF band that needs the most
RDF work for self-policing. The begin-
ning 2 meter hunter must choose
among yagis, quads, Dopplers,
phased arrays, and time-difference-of-
arrival (TDOA) units. Each has advan-
tages and disadvantages.

Most hunters hereabouts start out
with a yagi or quad, rolaled by hand
on a mast extending out the vehicle
window. They use their radio's S-me-
ter to find the direction of the strongest
signal, with an RF attenuator o keep
the meter on scale when closing in. As
they become more aclive, RDFers oi-
ten drill a hole through the roof center
or devise some sort of special rooftop
antenna rotating system. Then they
can turmm a long beam without exces-
sive (and illegal) overhang beyond the
sides of the car.

Beam users say their method out-
performs Dopplers and TDOA sels be-
cause the beam's high gain pulls in
the signals of weak hidden stations.
Furthermore, the beam can be orient-
ed to hunt foxes that are either hori-
zontally or vertically polarized.

In urban areas where multipath is
present, the various direct and reflect-

Radio Direction Finding

ed signal components can be isolaled
as the antenna is rotated. That's a ma-
jor advantage of the beam method
over a Doppler or TDOA. But it's also
a disadvantage, because interpreting
the indications can be tricky and time-
consuming,

Sometimes the S-meter reading
constantly fluctuates as you roll along,
due to signal flutter, multipath, and
path blockage. That makes it a real
chore to gel an accurate bearing on
the direct signal, while ruling out the
reflected signal indications. Wouldn't il
be great lo be able to automate the
process? After all, this is the "90s!

A Scope, Not a Meter

An installation that continuously ro-
lales the beam and displays a polar
plot of signal strength versus azimuth
would be a real boon. Like a radar
scope, the display should have some
persistence so that the operator can
easily "stack up" traces to tell the dif-
ference between momentary flutter
and the more stable and repeatable
direct signals.

The idea of radar-like display for
VHF RDF isn't new. The late Jim
Davis WEDTR built just such a system
almost 30 years ago. His readout used
a surplus cathode ray tube (CRT) with
a long persistence P7 phosphor. Jim
never got around 1o motorizing the an-
lenna. He just lumed it by hand to
sweep the display around. Still, he be-
came unbealable in the Fullerton Ra-
dio Club transmitter hunts because his
system was far more advanced than
any other hunter’s.

| received lots of inquiries after
WB6EUZZ and | wrote about the DTR
scheme." Many readers were con-
vinced that this would be the perfect
“secrel weapon.” Some have tried to

Photo B. The display of KK6CU's RDF system on a single continuous-carrier sig-
nal in the clear. It looks just like a polar plot of the 6-element quad.
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Photo A. KKECU shows how his mobile CRT dispiay is used. The storage scope

is in a very deep cabinet, so il goes on the floor in front of the passenger/navi-

gafor.

emulate it and update it. One of the
most successful so far is JaMi Smith
KKBCU of Pasadena, Califomia.

JaMi loves to prowl the swap
meets, looking for bargain radios,
compulers, and test equipment. He
was able to locate inexpensive Tek-
tronix Model 603 medical storage os-
cilloscope monitors for his RDF dis-
plays. (See Photo A. He has two of
these setups, one al home and one in
the car.) This saved him the task of
building P7 CRT readouts, with their
associaled high voltage power sup-
plies.

What's more, the storage scope is
more “user-friendly” than a regular
CRT because the operator can
choose when to record traces and
when to erase them with the press of
a button. JaMi lets the traces build up
for as long as he wants, then holds
them in place while he measures them
with the protractor he mounted to the
face of the screen.

The storage scope requires 120-
volt 60 hertz power. KK6CU uses an
inexpensive square-wave DC-to-AC
inverter made by Tripp Lite in his mo-

bile instaliation. The inverier also pro-
vides AC power o the antenna rotat-
ing motor.

Automatic Polar Plots

When manufacturers want to know
exactly how well their beam antennas
perform, they take them to an antenna
test range. Conditions there are ideal.
Antennas are mounted on a tower
high and clear of nearby objects. The
lest emitter is also in the clear, and the
path to it is unobstructed. The resulls
are those nice polar plots you see in
the ads.

Under ideal path conditions with a
single incoming signal, a CRT-type
RDF gives a very similar display, as
shown in Photo B. The large lobe indi-
cates the direction of incoming signal.
In this instance, I's 290 degrees rela-
tive to the vehicle. The higher the
beam's gain, the sharper and narrow-
er this lobe will be. The smaller lobes
at 35 and 195 degrees could be signal
reflections from nearby terrain fea-
tures, but more likely they are minor
lobes in the anlenna pattern.

In a perfect situation like this, you

T —— S [

Photo C. Two sweeps of this CW signal give indications at 115, 130, 150, and 160
degrees. When you're in motion, it's hard to tell which is correct by reading the

bouncing S-meter.
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here 1s the next generation Repeater

MAR K 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create messages just by talking. Speak any phrases or
00 ’ ' :

Mark 4 in capability and features. That's Tﬁﬂrds In ﬂny Iﬂngu'ﬂges C:'rr dialect and your own voice
why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  gmegrgency warnings, club news bulletins, and DX

:dr::sldg;hid:;g?{f?;;hla,;::;E Itesu;ﬁ;é alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4- Mark 4.

channel receiver voting ® clock time

announcements and function control ® 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

Phone: #(508) 372-3442
FAX: #(508) 373-7304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Eim Park, Groveland, MA 01834
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could get a bearing just as easily by
hand-rotating the beam and watching
the receiver S-meter. But the high-tech
display excels when the RDF environ-
ment gets unfriendly. It's much harder
to interpret the S-meter reading when
there is mobile flutter on the hider's
signal. Worse yet, imagine the S-me-
ter bounce when the signal switches
on and off every second or so. (It's le-
gal on some hunts!)

We gave JaMi's setup a workout by
tracking a seismic beacon that sends
keyed CW. Photo C shows two
sweeps of the antenna. Because the
signal is going on and off at the CW
rate, each sweep gives two different
apparent bearings. This illustrates the
likelihood of error in an ordinary “spin
it and read the S-meter” setup when
the signal is keyed or fluctuating.

Since JaMi's beam rotates at 40
rpm, it takes only 30 seconds to build
up a trace of 20 overlapping rotations
on his storage scope (Photo D). Now
it's easy to see that the correct bear-
ing to the beacon is 145 degrees.

When the Going Gets Tough...

The CRT display is at its best in a
“messy” RF environment. In Photo F,
the large repeatable lobe easily identi-
fies the direct bearing to the T, while
reflections and noise in other direc-
tions show up as a jumble of non-cor-
related traces.

Suppose there are two hidden
transmitters on the air. Then you'll get
an image like Photo E, which was tak-
en at the start point of a Saturday
evening T-hunt. The hidden T for the
evening is at 85 degrees. The lobe at
275 degrees is the fox for a daytime
hunt that was still in progress on the
same frequency. The single trace that
goes off screen was caused by a mo-
mentary transmission from one of the
hunters on the hilltop.

Note the fluctuation in the westerly
signal. The hider isn't varying power.
(That would be a no-no on this hunt.)
The T may be near large moving ob-
jects. Perhaps it's right next to a free-
way. Or there might be nearby aircraft
causing reflections and flutier. Despite
the fluctuations, it is easy to get cor-
rect bearings by “eyeball averaging”
the storage scope display.

Doppler Beater?
Users of Doppler RDF units (see

“Homing In" for February 1992) will
say that their method is faster (hun-
dreds of bearings each second) and it
latches on to short transmissions with
ease. PIN-diode-switched Doppler ar-
rays have no moving paris and are
much less conspicuous. Dopplers are
easier to use because they have fewer
controls to adjust.

Those claims are true, but the
beam/CRHT configuration tops
Dopplers in other imporiant respects.
Its high gain antenna makes it much
more sensitive, so you can hunt sta-
tions at much greater distances. With
a twist of the quad’'s boom, KK6CU
can track horizontally polarized foxes
with the correct polarization, while
Doppler users are stuck with vertical
antennas.

The biggest advantage of the
scope over a Doppler is its ability to
analyze multipath and multi-signal sit-
uations. On the other hand, a Doppler
set must give a single indication. It
can't separate the two simultaneous
egual-amplitude foxes of Photo E. Iis
indicator will probably not point to ei-
ther one.

The polar plot gives a moving pic-
ture of the channel that clearly dis-
plays both hidden T's, and the opera-
tor can identify each one by ear from
the receiver audio as the beam goes
around. You'll appreciate this feature
when you are jammer hunting be-
cause it becomes easy to separate the
jammer’s signal from that of the sta-
tion being jammed.

One more advantage: Multiple
sweeps of the CRT system will get
bearings on single-sideband signals
and pulsed noise sources. Dopplers,
on the other hand, require carrier-type
signals. They can't track SSB or noise.

Next month's column will show you
how KK6CU designed and built his
motorized mobile antenna. It really
stands out! You'll also learn how the
antenna's azimuth is sensed and how
JaMi solved the problem of getting the
RF signal from the 40 rpm whirling
quad to the 2 meter receiver. H

* See pages 249 to 255 of Trans-
mitter Hunting—Radio Direction Find-
ing Simplified by K&@OV and WBEUZZ,
published by Tab Books (#2701),
available from Uncle Wayne's Book-
store.

IMPROVE YOUR
LOOKS, HEALTH
AND POPULARITY.
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Photo D. Once 20 sweeps have built up on the storage scope, it's clear that the
correct bearing is 145 degrees.

Photo E. A Doppler can't separale two simultaneous signals of egual amplifude,

but KK6CU’s CRT display and a good beam make it look easy:
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path. Note that JaMi adjusted the compass rose to compensate for his vehicle’s
25 degree heading on the hilltop. This makes the 105 degree lobe a frue bearing
(referenced to north) instead of relative to the vehicle.
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BRINGING YOU INNOVATIVE PRODUCTS
FOR 18 YEARS

3000 — Our Best Handi-Counter®

10Hz - 3GHz Multifunction Counter, includes: *Bargraph
«6 Functions * £ 1PPM TCXO +NiCads & Charger
$375. (options: BLB30 $75, TXCO30 $100.)

8030 — Bench/Portable Multifunction Counter
10Hz - 3GHz Extremely High Sensitivity, High Resolution
and Accuracy, includes: <Bargraph - + 1PPM TCXO
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*Hold Button
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PC10 PC Based
Multifunction Counter
Operates under Windows 3.1.
(“C” Library available)
+Instantly tunes a receiver +Data Logging
*10 Digit «10Hz - 2.4GHz
$199. (options: AP10H - Dual
High Impedance Amplifier
Head Unit $189.)
Both PC10 & AP10H $379.

Direct Order Line

-800-327-5912

(305) 771-2050 - FAX (305)771-2052
30 Day Money Back Guarantee

5821 NE 14th Ave, * Ft. Lauderdale, FL 33334

5% Shipping Handling, (Maximum $10) U.S. & Canada.
15% outside continental U.S.A. In Florida add 6% sales tax
Visa and MasterCard accepted.
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NEew probucTs

Compiled by Hope Currier

Number 14 on your Feedback card

HANDIE-BASE

The Handie-Base is a stand for your
handie talkie or hand-held scanner, of-
fering a steady, secure place for oper-
ating at your desk, cofiee table, dining
table or any other flat surface. The
Handie-Base is constructed of wood
and metal, with rubber feet to prevent
sliding. If your hand-held radio has a
belt clip, this device will provide a site
for using it as a portable, or you can at-
tach coax from an external antenna,
along with a power supply and an ex-
tension speaker mike, thus creating a
base station from your hand-held radio.
No more dragging cords around to get
the maximum output from your talkie or
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scanner. It also allows for using your
handie talkie as your packet transceiv-
er without hunting to find a place for
your radio. These stands will last for
years and carry a five-year repair or re-
placement warranty.

The stands are $14.95 plus $3.50
shipping and handling (check or money
order). Other models are available for
hand-held scanners, tall battery hand-
helds, and small SWR/power melers.
Contact Handie-Base & More, P.O. Box
2504, Broken Arrow OK 74013-2504;

(918) 8357-2139.. Or circle Reader Ser-
vice No. 201.

CUSHCRAFT

Cushcraft Corporation has introduced
the next generation of its eight-band
quarter-wave antenna. The 26-foot
APBA covers 10, 12, 15, 17, 20, 30, 40
and 80 meters and weighs only 9.5
pounds. Constructed with double- and
triple-wall tubing, the APBA provides un-
compromising strength for high wind
survivability. Low-loss design and high-
efficiency traps add up to maximum out-
put. Today's active amateur will get su-
perior eight-band operation with auto-
matic bandswitching in one compact
package. With quick assembly and a
clean profile, the rugged APBA will pro-
vide years of pleasure for amateurs and
SWLs alike.

For the price and more information,
contact Cushcraft Corporation, F.O. Box
4680, 48 Perimeter Rd., Manchester NH
03108; (603) 627-7877, Fax: (603) 627-
1764. Or circle Reader Service No, 202.

CABLE X-PERTS

Cable X-Perts, Inc. has introduced an
old favorite with a new twist: clear-jack-
eted RG Mini 8 (X). This new product
has a very soft, extra-flexible, ultraviolet-
resistant clear PVC jacket. Clear Mini 8X
can blend into any surroundings, is aes-
thetically more appealing, and still has
the same electrical characteristics as the

standard 95% braid coverage black-
jacketed material. The price is $.19 per
foot for 100 feet and up. For more infor-
mation, contact Cable X-Perts, Inc., 113
McHenry Rd., Suite 240, Buffalo Grove
IL 60089; (708) 506-1886, Or circle
Reader Service No. 203.

HAMTRONICS

The DVR-1 Digital Vioice Recorder is
a versatile PC board module designed
primarily as a voice ID'er for repeaters,
but also providing features that let you
use it as a contest CQ caller or a “radio
notepad” to record short parts of re-
ceived lransmissions for instant recall.
As a repeater iDer, the DVR-1 module
will record your voice, using either the
built-in microphone or an external mike.
It can be used with almost any repeater
COR module. The 20 seconds of record-
ing time can be broken up any way you
like. You can enhance the basic circuitry
by adding a switch to select any of sev-
eral messages, or set it up to announce
periodically, even when the repeater is
not in use. Using it as a contest annunci-
ator, you can record a message or even
several messages. Eliminate fatigue or
strained voice working contests or DX
As a radio notepad, you can keep the
DVR-1 module wired to the audio output
of a receiver, ready to record up to 20
seconds of anything you might want to
recall later.

The DVR-1 module can be pur-
chased either in kit form for $89 or as a
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wired and tested unit for $139. It in-
cludes a small electret microphone and
push-buttons for record and playback.
For more information and/or a complete

catalog, contact Hamtronics, Inc., 65-E
Moul Rd., Hilton NY 14468-9535; (716)
392-9430, Fax: (716) 392-9420. Or
circle Reader Service No. 204.



MICROCRAFT CORPORATION

Microcraft Corporation has intro-
duced the Personal Code Explorer, a
new shortwave radio code processor for
IBM compatible computers. Powerful
software and hardwire combine in an
exciting new product that reads Morse,
RTTY, ASCIl, SITOR/AMTOR, HF pack-
et, and mulli-level grayscale Fax signals
to your computer screen. Personal Code
Explorer untaps all of the power of your
computer to provide more features per
dollar than ever before. Exclusive high-
ights include a real-time on-screen os
cilloscope to observe signals, digital
noise filters, Microcraft Morse code algo-
rithms, a user friendly interface, and
morel Personal Code Explorer’s hard-

ware inslalls easily on your serial COM
port and does not need a separate pow-
er supply. No need to open your comput-
er case, either. Hookup to your radio
speaker or headphone jack is easy. Per-
sonal Code Explorer supports
CGA/EGA/VGA video and requires DOS
3.0 or above. It runs from a floppy or
hard disk. A clear, comprehensive man-
ual is included. Exploring code has nev-
er been so easy—or 50 much fun!

Personal Code Explorer is $129 plus
>4 shipping and handling. For more in-
formation, contact Microcraft Corpora-
tion, P.O. Box 513, Thiensville WI
53092; (414) 241-8144. Or circle Reader
Service No. 205,
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PacComm

PacComm Packet Radio Systems
has introduced two new products: Bay-
Mod-9 and PacTOR. The subminiature
BayMod serial port modems use Bay-
Com TNC emulation software 10 access
your radio through a serial port of the
PC. The modem comes in two slyles:
BayMod-9 for 9-pin serial ports and Bay-
Mod-25 for 25-pin serial ports. Pac-
Comm's VHF serial port modems are
the simplest and easiest way to get
started on packet. The entire modem is
contained in the serial cable housing.
Simply plug the modem into the comput-
er's seral port, attach the cable o your
radio, and load the BayCom software. A
BayCom software diskette and manual
are included with each modem.

PACTOR is an entirely new ARQ ra-
dioteletype mode designed to overcome

the shortcomings of both Packet and
AMTOR for HF operation, providing a
more rugged correction scheme and
better throughput than AMTOR, making
it a much more robust protocol than
Packet under poor propagation condi-
tions. PacTOR from PacComm is a
hardware/software system which gives a
four-fold throughpul increase over AM-
TOR, while allowing the dala flexibility
packel users have become accusiomed
to. The PacTOR unit also supports AM-
TOR and RTTY operation, making it ide-
al for all modes of HF operation.

BayMod modems are $65 and the
PacTOR unit is $290, plus tax (in FL)
and shipping for each. For more infor-
mation, contact PacComm Packet Radio
Systems, Inc., 4413 N. Hesperides SL.,
Tampa FL 33614-7618; (813) 874-2980,
(800) 486-7388, Fax: (813) 872-8696.
Or circle Reader Service No. 207.

PCB and SCHEMATIC C.A.D.

EASY-PC

EASY-PC

¢ Runs on
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PC/XT/AT/286/386 with

Herc, CGA, EGA, VGA.

1 @ Design Single sided,
Double sided and
Multilayer boards.

e Provides Surface Mount
support.

e Standard output includes
Dot Matrix / Laser / Inkjet
Printers, Pen Plotters,
Photo-plotter and N.C.

|

Drill.

e Award Winning EASY-PC
is now in use in over
13,000 Instaliations in 70
Countries World-wide.

® Much easier than
Lightbox and tapes.

e SUPERBLY EASY TO
LEARN AND USE.

e Not Copy Protected.

Options:- 1000 piece symbol library $75.00,
Surface Mount library $112, Gerber Import facility $195.00

For full info’, write, fax, call or use Inquiry # I

Number One Systems Ltd.

REF: 73s, HARDING WAY, ST.IVES, HUNTINGDON,
CAMBS., ENGLAND, PE17 4WR.

Telephone:

USA: 011-44-480-61778. USA:011-44-480-494042 AMEX,VISA,
+44-480-61778

Intnl:-
UK :- 0480 61778

Fax:

Intni:-
UK :-

BTSN

AWARD
1009

+44-480-494042 MasterCard
0480 494042 Welcome

MFJ

MFJ Enterprises, Inc. has announced
the new MFJ-1116 Deluxe DC Power
Outlet with voltmeter, switch and fuse.
The MFJ-1116 is a neat and easy way 10
distribute 12 VDC 1o various transceiv-
ers and accessories. This multiple DC
power outlet strip features eight termi-
nals for connecting rigs and keyers,
TNCs, tuners, etc. Output voltage Is
continuously monitored on its built-in
voltmeter. The MFJ-1116 has a heavy-
duty masler power swilch and a 15 amp

fuse. Each of its eight outlets utilize
heavy-duty five-way binding posts with
standard spacing for dual banana jacks.
Outlets are also RF bypassed. It can be
installed on the rear of your desk and be
used to eliminate “haywires.”

The MFJ-1116 is priced at $44.95.
For more information, contact MFJ En-
terprises, Inc., BO. Box 494, Mississippi
Slate MS 39762; (601) 323-5869, (800)
647-1800, Fax: (601) 323-6551. Or cir-
cle Reader Service No. 206.

CIRCLE 1 ON READER SERVICE CARD

only $89

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. Others may be retrans-
mitting weather radar during significant storms. i it is
being done in your area on 70 CM - check page 413 in
the 91-92 ARRL Repeater Directory or call us, ATV re-
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconveters, add any
TVsettoch 2, 3or4 and a70 CM antenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers, ampiifi-
ers. We ship most items within 24 hours after you call.

(818) 447-4565 m- 8am-5:30pm pst.
P.C. ELECTRONICS

Visa, MC, COD
Tom (WEORG)

2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)
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HAMSATS

Number 15 on your Feedback card

Amateur Radio Via Satellites

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Housion TX 77083

OSCAR-21

AMSAT-OSCAR-21 was launched
by the USSR on January 29,1991. It is
also known as RS-14, RADIO-M1 and
RUDAK-2, Groups in Molodechno,
Moscow, Minsk and Munich were in-
volved with its design and construction.
The results of their efforts went to
space as a part of the Soviel geoiogical
research salellite called GEOS.

Descriptions of the amateur radio
components and complele frequency
charts appeared in the May 1991
“Hamsats" column. The Soviet equip-
ment- included Mode B (70 cm uplink
and 2 meter downlink) analog
transponders and system-wide teleme-
try. The devices have worked very well
after some initial difficuities with one of
the onboard receivers.

The German portion of the package
has yet lo be fully exercised, bul some
of the experimenis have provided sur-
prising results. Not only has the satel-
lite been heard speaking plain English
text, but it has also been configured to
act like a crossband FM repeater. Cur-
rent undertakings include high-speed
data transmission and a form of voice
mail.

Known as RUDAK-2, for Regenera-
tive Umselzer fur Digitale Amateurfunk
Kommunikation, or Regenerative
Transponder for Digital Amaleur Radio
Communications, Version 2, the Ger-
man apparatus has several possible
configurations beyond those of earlier
ventures. RUDAK-1 went o space with
AMSAT-OSCAR-13. Due to a mixture
of problems, it has not worked. it was
io be a purely digital communications
fransponder and was quile simple com-
pared to RUDAK-2.

FM Repeater in the Sky

In addition to the digital functions of
RUDAK-2 shown in Table 1, the sys-
tem can appear to operate in an analog
fashion through the use of DSP (digital
signal processing). Using the high-
speed RTX-2000 RISC (Reduced In-
struction Set Computer) processor in
RUDAK-2 to produce speech from up-
loaded files or analog input from one of
the uplink frequencies, the unit can
send voice via an FM modulator. The
uplink frequency is 435.016 MHz to a
downlink of 145.983 MHz. It can ap-
pear o act just like a standard FM re-
peater, but it’s all in the software.

Many stations discovered that it was
a lot of fun lo participate in 10-to-20-
minute group conversations with partic-
ipants thousands of miles apart using
FM for both the uplink and downlink.
During early tests, five minutes of each
10-minute period were sel aside for the
FM repealer mode. The other five were

used for telemetry at 400 bps PSK.
Later schedules only included one
minute of telemetry for every nine of
FM operation.

Doppler shift caused by the fast
passage overhead was nol a serious
problem, due lo the use of FM. The
RUDAK receiver appears to be quite
wide. Sensilivity of the system is not as
good as the equipment on the Russian
space station Mir, but most earth sta-
tions with 50 to 100 watts ERP (Effec-
tive Radialed Power) have been heard.
Efiorts to make contacts with less ERP
on the uplink frequency are possible
but very difficull.

Satellite Contacts on an HT

Using only a handie lalkie, many
stations have made contacts with one
of the space shuttle missions carrying
SAREX. HTs have worked with Mir on
even more occasions. The amateur ra-
dio satellites typically use modes like
CW and SSB and different bands for
uplink and downlink. Some HTs, like
the Santec LS-202A, can receive SSB,
and many can transmit clean CW by
keying the microphone line, but there
are currently no multimode, dual-band
handhelds.

When FM was activated for both up-
link and downlink on A-O-21, many sta-
lions got on the air with anything avail-
able that could hear FM on 2 meters
and provide FM output on 70 cm. The
145.983 MHz downlink is quite clear
when heard on 145.985 MHz by a re-
ceiver with 5 kHz tuning increments.
For the 435.016 MHz uplink, transmit-
ters set to 435.015 MHz did well when
used with directional antennas or pow-
er levels over 50 watts. Dual-band HTs
using normal "duck™ antennas and
power levels below 5 watts can usually
hear the 2 meter downlink very well,
but have little chance of getting into the
transponder without some help.

While in Austin, Texas, for a recent
hamfest, AMSAT Vice President of Op-
erations Keith Pugh W5IU was explain-
ing satellite tracking to observers at the
AMSAT booth. He was using A-O-21
as his sample satellite since many
could copy the signals on their HTs
simply by stepping oul to the parking
lot and listening. The example pass
this time went directly overhead. It was
a good candidate for experimentation.

On previous occasions | had made
contacts through A-O-21 using relative-
ly simple systems, but all had been
with home antennas, portable beams
or with amplifiers and large mobile
whips. Those aids were not available
on this trip to Austin, but the pass was
a really fantastic opportunity to try for a
contact. The high elevation (overhead)
meant the distance to the hamsat
would be less than a thousand miles at
closest approach.

It worked. About halfway through
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al-band Alinco HT. (Photo by N5SEM.)

the pass, KBBKVY in Cleveland, Ohig,
was checking for weak signals and oth-
er hams who might want to join in the
round-table discussion passing by in
space. Afler several altempls using an
Alinco DJ-580T, | could hear my own
voice through the earphones. | had
them on 1o avoid feedback and was al-
S0 using an external microphone to al-
low quick repositioning of the HT for
best received and transmitted signal
while talking. An unsuspecting VW bug
was used as a reflector to enhance the
signal levels. Several transmissions
from my HT saleliite station could be
heard quite clearly, with some white
noise, through RUDAK-2. QSO infor-
mation was exchanged with KB8KVY
and congratulations were passed
around at the Austin end of the contact.

There were several keys to the suc-
cess of the contact. The satellite was at
its closest point to my location. The an-
lenna was a long dual-band type. | was
using the Diamond RH77B (15 inches
long). Power output was 5 watls on 70
cm. Received signal levels measured
several S-units on the 2 meler side. A
car was used as a reflector o enhance
both uplink and downlink. Earphones
and an external mike were incorporat-
ed. A little luck and a patient KBBKVY
helped dramalically.

HT Modifications

Most dual-band HTs sold in the U.S.
do not transmit below 440 MHz without
modification. The Alinco is no excep-
tion. The manual that comes with the
radio describes a modification to allow
reception of aircraft AM signals down to
108 MHz. This requires cutting a red
wire located just inside the metal base-
plate at the botiom of the radio. The
modification does not mention the blue
jumper in the same area. To allow the
radio to transmit outside the 440-450
MHz range, this blue wire must be re-
moved or cut in a fashion identical to
the instructions referring to the red
wire. Both wires are easily identified
since they form large loops just asking
for the application of wire cutters.

Photo A. Andy WASZIB completing a contact via AMSAT-OSCAR-21 using a du-

After the target wire or wires have
been detached, the unit must be re-
assembled and resel. To achieve this
and enable the desired features, the
“function” button must be pressed while
turning the transceiver on. The LCD
display will momentarily display all
available digits and modes, and when
the function butlon is released they re-
vert to a normal display with 145.00 on
the VHF side and 445,00 on UHF. The
radio is now ready for A-O-21 opera-
tion.

Most stations that have used the
DJ-580T for salellite work employ their
home-station beam antennas or ampli-
fiers for the 70 cm uplink. Although it is
possible to make coniacts on the sys-
lem described above using only a long
“duck,” it is not easy and it will not yield
many contacts. However, it proved a
point: It can be done.

In a few years cellular phone opera-
tion will be available via low-earth-orbit
satellites like Motorola’s proposed Indi-
um constellation. Their system is de-
signed to use 77 satellites. The “cells”
(satellites) will orbit the earth keeping
al least one over every location in the
world. Until then amateurs can lead the
way with inexpensive radios and inno-
vative hamsalts like A-O-21.

The AMSAT Annual Meeting and
Space Symposium

AMSAT North America is getting
ready for ils Annual Meeling and
Space Symposium. This year's event
will be held at the international head-
quarters of Intelsat in Washington,
D.C., over the weekend of Oclober 9th
through 11th.

Activities will begin Friday afternoon
with registration, lutorials and a special
AMSAT/ARRL education workshop. A
full schedule ol presentations ranging
from talks for beginners to highly tech-
nical items dealing with the Phase 3D
project will continue through Saturday.

The Saturday evening banquet will
be followed by award presentations
and a question-and-answer session

Continued on page 54



THE ANSWER I5 GAP TECHNOLOGY = THE ANSWER IS GAP TECHNOLOGY

JOIN AMSAT

Yes... the answer is GAP'S
revoilutionary technology.

Support the Amateur Space Program

If you're looking for an anien-
na that can out perform the

AMSAT Has Established Amateur Radio = 1 others and give you the edge,

. . | it il you're looking for a GAP. The

As a Permanent Resident in Space! | TS Challenger DX-VIIl is  the
. : \_ J revolutionary m;migncr that
rom operating any of 12 Amat satelli ircli answers your demands for
p g y eur satellites circling the globe today to 1| — et e Sl

space based Amateur Radio are available to you by becoming an AMSAT ~ conatese  0ISE. THiS s the technology

1 2 _ Itﬂmlm& h |
member. Our volunteers design, build and launch state-of-the-art satelites for use . apesbonssdeprelbimdie e

participating in Amateur Radio activities from the Space Shuttle, the benefits of J wevaren  Unequaled efficiency with fow
e GAP deltvers from an elevated

by Radio Amateurs the world over. We provide educational programs that teach feed, your power doesni
our young ;EJEDDIE. about space and Amateur Radio. Most of all, we provide our Aranaze Tfﬁ?;ﬁ:ﬁﬁ_m
members with an impressive array of member benefits including: | frustration. GAP deiivers
. : . 11 L B3l everything Dut the hassies
Operating aides such as discounted tracking software and land line BBS. =T H And — GAP delivers at 2
* An extensive network of volunteers 1 vid local technical istanc | LT o Kyl
S Oork of volunteers to provide you local technical assistance. oo (|| “so-calisd competition

* The AMSAT Journal, your bi-monthly periodical devoted to the e
Amateur Space program. r The Challenger DX-Vill
| | ) | B0 A8 Fim 185en Thm Vim Em 2m

- . Pat Pand
It’'s Fun! It’s Easy! It’s Exciting! 5229
plis Sfipping

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.) 8010 Bidg. 8

N. Did Dixia Hwy
Vero Beach, FL 32967

(407) 778-3728

rryeeTE T Lt

AMSAT, P. O. Box 27, Washington, D.C. 20044

THE ANSWER 1S GAF TECHNOLOGY « THE ANSWER 15 GAP TECHNOLDGY
CONTACT ADVERTISER DIRECTLY

(301) 589-6062; Fax: (301) 608-3410

CIRCLE 110 ON READER SERVICE CARD

Modern, High-Performance Stations use
Antennas, Duplexers, Triplexers and Accessories!

ith NMO Connector

B-20 NMO — With NMO Connector

CX-224 NMO — With NMO Connector
B-10 NMO —

——

CA-Zx4WX FL-625 FL-67S CX-224 CA-2x4MB B-20 B-10
Gain & Wave: Gain & Wave Gain & Wave: Gain & Wave: Gain & Wave: Gain & Wave: Gain & Wave: Gain & Wave:
146MHz 6.5dB 146MHz 3.5d8 146MHz 4.548B 146MHz 2 1548 146MHz 4.5dB 146MHz 3.3dB 146MHz 2 1548 146MHz 0dB
Sawavenr? 12 wave §/a wave /2 wave T/x wave 5/n wave 12 wave 14 wave
445 MHz 9.048 445MHz 6.0dB 446MHz 7 2d8 222MHz 1648 446MHz 7.0dB 446MHz 6.2dB 446MHz 548 446MHz 2.1548
CA-2x4MAX Sawaverb Sawave 1 2 Slswave 13 5/s waye awaverd “awaerl Sawavex 2 /2 wave
c * Wave: Max Power: 200 walls Max Power- 150 walts  Max Power: 150 walts  446MMHz 6.048 Max Power Max Power: Mar Power: 50 walts  Max Power: 50 watls
an & Length: 10° 2 Length 3 5" Length- & 11" /s Wave 1 2 150 watts FM 150 watts FM Length: 30" Length: 12°
I:EHH: £58 Connector Connector: Connector: Ma: Power: 100 walls  Length: 4" 107 Leagth: 3' & Connector: Connector:
§ WaVE 1 3 UHF (S0-239) UBF [PL-259) UHF (PL-258) Length: 3 Connector: Connector: UMF (PL-259), OR UHF (PL-259), OR
otz 11.968 Connecter UHF (PL-259) UHF (PL-250) NMO (B-20NMO)  NMD (B-10 NMD)

M : IP:I':::'I"%] ratts UHF (PL-259) OR =
1'-'.:""]'1“"' G 3 27E N . RO [C22eNN0) B —— W 2M-TOcm DUPLEXERS (CF-416A: All UHF Conns w/Leads
1275 N. Grove Street, Anaheim, CA 92806 , - Power: 146MHz BO0W CF-4160K: All UHF Conns w/o Leads
e

Connector: S - -
: 714\ EAN_AL S NODY OED- 96 446MHz S00W CF-4160L: Ditto, but 440 Input
UHF (S0-239) (714) 630-4541 « (800) 962-2611 N-male Conn. w/o Leads

CALL FOR COMPLETE CATALOG OR NEAREST DEALER CF-416A CF-4160K

CIRCLE 54 ON READER SERVICE CARD
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Marc I. Leavey, M.D., WASAJR
6 Jenny Lane
Baltimore MD 21208

Entry Level Question

Digital modes may be all on and
off, but the levels of understanding are
clearly all in variegated shades of
gray. | received an inquiry via Com-
puServe from Kevin Comwell NGABW
dealing with packet. He relates being
at a friend's house and seeing packet
demonstrated for the first time. He'd
like to linker and get onto the mode.
He has an Atari XL/XE computer, and
the know-how to use the stuff, but no
idea what the packet protocols are.
Kevin wonders il he needs to write his
own software, and make up interfaces,
so he feels he needs to know it all,

Well, Kevin, you may be trying to
reinvent the wheel. The packet proto-
col is composed of discrete “packels”
of data, each packet conlaining a
header with addressing information,
data itself, and error-checking informa-

Amateur Radio Teletype

tion in a precise scheme.

Putting the sofiware together to
handle the data exchange and hand-
shaking is no mean feal, and many
programmers have worked long hours
to produce tight code that satisfies to-
day's demanding amateur. Take my
advice, don't even try, al least not
nNow.

Use the Alari as a terminal, running
just about any communications proto-
col you have for telephone communi-
cations to talk to a dedicated packel or
multimode controller. For all intents
and purposes, the AEA, Kantronics or
MFJ units are all comparable; choose
by personal preference, features, and
bells and whistles. Later, after you've
been on the air for awhile, you might
try your hand at writing some dedical-
ed software. Who knows, you might
even lum up someone else who has
already started such a project. But for
now, if you want my advice, keep it
simplel

As to the delails of the packet pro-

Hamsats continued trom page 52

with the new AMSAT Board of Direc-
tors. Other aclivilies are being planned
for Sunday.

Registration forms are available
from AMSAT headquarters. Call (301)
589-6062 or write to AMSAT, 850 Sligo
Ave., Suite 600, Silver Spring MD

20910. Talk-in frequencies in Washing-
ton include 146.955/355 MHz and
224.94/223.34 MHz. This is a fine op-
portunity to spend time with the family
in the nation’s capital investigating our
past while looking into the future of the
amateur satellite program. H

Regenerative Transponder RUDAK-2

Uplink RX-1 RX-2 RX-3a RX-3b RX-4 Unit
Frequency 435.016 435.155 435.193 435.193 435041 MHz
Speed 1200 2400 4800 9600 DSP bps
Modulation FSK BPSK RSM RSM any
Coding NRZIC  Bj-0-S NRZIC NRZI 1+Q

BI-0-M Bl-0-M NRZ-S+scrambler

Downlink: 145.983 MHz with 3 watts typical (10W optional)

Mode 1: 1200 bps, BPSK, NRZI (NRZ-S) (like FO-20)
Mode 2: 400 bps, BPSK, Bi-0-S (like OSCAR-13 beacon)
Mode 3: 2400 bps, BPSK, Bi-0-S (planned for OSCAR-13)
Mode 4. 4800 bps, RSM, NRZIC (Bi-0-M)

Mode 5: 9600 bps, RSM, NRZI (NRZ-S) + Scrambler
Mode 6:  CW keying (only for special events)

Mode 7: FSK (F1 or F2B), i.e. RTTY, SSTV, FAX, etc.
Mode 8:

FM modulated by D/A signals from DSP (speech)

Table 1. Configuration of RUDAK-2 on A-O-21.

Photo B. The Alinco DJ-580T set up for full duplex, FM crossband operation via
A-O-21.
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tocol, we have covered this lopic at
length in past issues of "RTTY Loop.”
If you would like to see this informa-
tion again, or for the first time for new-
comers, or would like more on this
lopic, please drop me a line via any of
lhe channels described below, and |
will be happy to comply.

New Commodore TNC

For Commodore 64/128 users, MFJ
has come out with an inexpensive
packet solution, the MFJ-1271 TNC.
This low-cost, one-board unit plugs in-
to the Commodore’s rear cassetie
port. Working both VHF packet at
1200 baud and HF packet at 300
baud, all you will need to get on the air
is the computer, a transceiver, and the
MFJ-1271.

A high performance modem/TNC
with integral DCD circuitry and an ad-
justable threshold control allows the
unit to reduce the noise susceptibility
which so often troubles communica-
tion on the HF bands. Remote packet
operation, message forwarding and
NeVROM emulation are also features
of this inexpensive unit. The driving
software is the Digicom/64 program,
available from many sources, or from
MFJ separately as their MFJ-1293.

Oh, the price! This little wonder is
available from MFJ for “only™ $49.95.
They want $5 more for the software,
and that's got o be a good deal, too.
Contact any MFJ dealer, or MFJ En-
terprises, Inc., P.O. Box 494, Missis-
sippl State MS 39762, toli-free order
line 1-800-647-1800. Do | have to re-
mind you to tell them you read about it
here, in 73 Magazine's "RTTY Loop™
| thought not.

Oild Commodore TNC

| received a letter from Archie
MacLellan VE1CEL of Antigonish, No-
va Scotia, with a different twist on a
problem. Archie relates that he now
uses a PK-232 with a Commodore 64,
and is planning to trade up soon fo a
PC compatible. Over the last few
years he has acquired other terminal
units, including the AEA CP-1 and
HAL CRI-100. He used these units
with either Kanlronics Hamtext or AEA
MBA-TOR with the Commodore C-64.

Now thal he is moving up to a PC
compatible, it seems there is no soft-
ware o use with these terminal units.
The CP-1 and the CRI-100 are from
lhe era before the PC was the norm in
computers, and it seems thal no one
has written a commercial program to

The MFJ-1271 TNC.

use them with the PC family of com-
puters,

Archie is looking for some software
to use these units with PCs. Has any-
one out there in RTTY land worked
such a fransformation? It would seem
straightiorward enough, presuming in-
terfacing and protocols can be worked
oul. Let me know, and I'll pass the in-
formation on to both Archie and the in-
terested readers of “RTTY Loop"!

Software Available

Speaking of low-cost software, the
“RTTY Loop” software disk remains
available. Containing a collection of
public domain and shareware ham
programs for the IBM PC compatible
family of computers, this disk is updat-
ed whenever | find something new 1o
put on it. All you need to do to receive
the information is send me a blank
disk, either 5.25" or 3.5%, a sell-ad-
dressed stamped disk mailer, and $2
in US funds, all mailed to the address
at the top of this column, and I'll turn
the disk around and mail it back to
you. Now, there is enough material to
just about fill a 1.44 Mb high density
floppy. So, if you send me a 360 kb
floppy, you will get less “stuff” than
sending me a high density floppy. |
don’t mind it if you send two low densi-
ty disks; I'll fill both of them with differ-
ent programs. But I've got more than a
meg of software to send, so the more
media space you provide, the more
material you get.

Speak to Me

| have enjoyed the torrent of your
comments received through Com-
puServe, America Online, and Delphi.
Many of your requesls and observa-
tions will be finding their way into fu-
ture columns. Please keep them com-
ing; | enjoy and read every one, and
Iry to answer the messages as soon
as | can. Address e-mail to me on
CompuServe via ppn 75036,2501, on
America Online to MarcWA3AJR, and
on Delphi to MarcWA3AJR. Those de-
siring to use conventional paper mail
can, of course, address correspon-
dence to the address at the top of this
column,

| have posed several questions
over the last few months about possi-
ble topics to be included in future “RT-
TY Loop™ columns. | mean it, | really
do want to hear what you have to say.
Drop me a card, letter, or e-mail, and
express your opinion. At least here,
your vote really will count! n
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PRINTED CiFICUIT BOARDS

it's easy to build PCB's. No camera or dark
room are required. All materials, even 4
drills, along with simple instructions to use

magazine or other types of artwork are
included. All 6 4"x6" boards are precoated
with a strong easy to use dry film

photoresist. For FREE simple, step by
step, instructions and catalog or to order

the CIRCUIT BOARD KIT ($45.00)
call or write: Solder World, Dept. M4, 9555
Owensmouth Ave. #14, Chatsworth, CA

Introducing the

Backpacker 1
CW Transceiver Kit

Tejas AF Technology's Backpacker I
is the remarkable little single-band
CW transceilver so many of you have
been asking for. Now you can enjoy
the thrill of bullding your own
transceiver and working the worldl
The Backpacker I |s available for

B0, 40, 30, 20, or 17 meters.
Measuring @ mere 2.5 x 6.5 x 5.5

inches, the Backpacker 1

WT7EL design

is based

on the by Roy

91311.(818)998-0627 Fax(818) 709-2605 Lewellan, with new, -ddlﬂnnlldfulm-
: . The kit features modular
* Commercial TWH*WGV EADER SERVICE Lir::trucllun full QSK, full RIT
¢ MicroProcessors w built-in active two-stage bandpass
; ; ——— = CW filter, in-line low pass audio
5 Ammmfammal [_}ﬂ“t T o | 1) e filter, 100% solid state electronic
-Scmmfh!nnﬁursf?agers Miss an == — - I switching, main front psanel con-
: ! N e trols, and a stable VFO covering
s SBtEﬂﬂE-T&‘&lﬂ&ll’): . e et o ——— et 200 kHz linear tuning range.
* Plus custom applications See Aug. T3, | = Simammm Other Kits are available,
EXPEDITED ORDER SERVICE! | [:g'e | e write or fax for more information.
FﬂgAEE%ERC#L%g& details. SEEERILT mios it os To order your Backpacker I
- ' 529.95/yr. US T Send $139.95 + $4.50 s/h to
= JANCRYSTALS | | i’ | —— <memer 3 ¢
mmSSS PO. Box 06017 S = s Tejas RF Technology
& " o VISA/MC| FE S os 17 South Briar Hollow, Suite 101
(613) 930-239¢ FAX 4157260113 = et Houston, Texas 77027
ax -
TOLL FREE 1-800-526-9825 SPREAD SPECTRUM SCENE

FAX ORDERS: 1-813-936-3750 CIRGAR 9300 READER SURVCECAR

CIRCLE 240 ON READER SERVICE CARD

P.O. BOX 2199, El Granada, CA 94018-2199
CIRCLE 97 ON READER SERVICE CARD

Our New Pt DAIWA s quality continues...
COMMUNICATIONS DECODER S proven reliability for today's Amateur!
NEW PS-50T

Is A MUST For All Serious FM'ers!

5 Amp Power Supply, low capacity PSU,,
input voltage 50-60Hz, output voltage

Inh-oduc'l-orv 13.8VDC, 120W, 46/8x3 1/8 x 8.5, 5.51bs.
Power Supplies PS120M  PS14011
voltage 3-15 13.8
E F o currect (1CS) 12A 14A
current (cont.) 92A 12A
THE MODEL CD-1 DECODES & DISPLAYS: T
50 CTCSS TONES (Analog) colingfm  NO NO NO  YES  YES
@ 1 6 DTMF D’G’B {Tauch 'on e) size (inch.) S5x4x9 Sx4x9 Tx6x9 Tx6x9 11x5.5x9
The CD-1 reveals everything you need to know to operate any weight (lbs.) 11 11 16 21 22
open repeater or phone patch. Simply connect the CD-1 to
your base, scanner or mobile radio. —— ol
When someone uses a system, the CD-1 decodes and displays
the CTCSS or DCS code and in addition any DIMF codes that
were used fo control the system. (Including phone paich
access codes and the phone number dialed). DIMF Model Freg. Range  Fwd. Power Connectors
sequences are sfored and automatically replayed just in case CN-101 1.8-150Mhz 15/150W/1.5kW  S0-239
you missed something imporiant. Use the CD-1 to learn police CN-103 140-525Mhz  20/200W $O-239 or N
and fire codes '””;ﬁl N et DP-810 18.525Mhz  0-1.5kW/O-15SW  SO-239 or N
ree (800) DP-820 140-524Mhz ~ 0-150W SO-239 or N
x . - 1 5
Phone (805) 642-7184 = FAX (805) 642-727 o e Btk e

CSl is a registered frademark of Connect Systems Inc.
CIRCLE 12 ON READER SERVICE CARD

other meters available

Electronic Distributors Co. 325 Mill St. N.E. Vienna, VA 22180

=
fencol Ph. 703-938-8105 FAX T03-938-6911
T"-:Lnﬁ‘? Call Your Favorite Dealer Today!
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Number 17 on your Feedback card

ABOVE & BEYOND

C. L. Houghion WB6IGP
San Diego Microwave Group
6345 Badger Lake Ave.

San Diego CA 92119

10 GHz WBFM Transceivers
Q&A

| have received numerous questions
concerning the 10 GHz Solfan Gunn os-
cillators and other similar types of units.
The questions all focus on different os-
cillator cavities and the adjustments re-
quired to put them in operation in the
amateur portion of the band near 10.250
GHz. These commercial units as stock
operate on 10.525 GHz and must be
lowered in frequency 10 make them us-
able in amateur service. This informa-
tion was published several years ago,
but it needs repealing again due to con-
linued interest and new units appearing
on the surplus markel.

The first question comes from Dick
KMEPA, “Do you have reprints of the "10
GHz Fun' article, April 19907 | recently
purchased two Solfan intrusion de-
vices.” Dick states thal he was fortunate
enough to get the entire unit, and when
it is powered up lhe red LED indicator
on the unit comes on. Passing his hand
in front of the waveguide horn antenna
causes the LED to come on and then go
off again after a shorl interval. What is
the appiication?

Well first, yes Dick, | have reprints of
“10 GHz Fun” and include them with the
system PC board kit/30 MHz IF amplifier
for Gunn transceivers that | make avail-
able. Also, check with 73 for articles in
back issues on this, and other articles
you may have missed. Cost is only
$3.95 per back issue, if available. Article
reprints are $3.00.

Secondly, concerning your guestion
on the alarm units and its LED opera-
tion, the Solfan-type alarm units were
originally intended for motion detectors
for the alarm industry. Molion was de-
tected and transformed into an audia
tone to activale the alarm unit circuitry:
LED dark, no alarm; LED on, alarm/mo-
lion detection.

The return audio tone that is received
is interpreted by the alarm unit as some-
thing in its path of radiation and acti-
vates a relay in the unit for an alarm
condition. Part of the reason these units
were junked is false alarms which can
be caused by "large bugs, moths, etc.”
flying into the microwave beam, or peo-
ple walking outside a building near an
interior microwave unil. The units could
“"see” through some walls. False alarms
in the alarm industry have led to more
reliable units, hence the dumping on the
surplus market of these microwave bur-
glar alarms and molion sensors. They
are being replaced by infrared syslems,
or combination systems.

Another interesting relationship ex-
ists between microwave unils and radar
speed deteclors (they are quite similar).
If you take a transmitter and point it to-
wards some distant traffic (automobiles)

VHF and Above Operation

and connect your phono amplifier o the
detector, you will be able 1o listen in to
the “radar” function. What happens is
that the receive tone is shifted in fre-
quency due to the motion of the target,
and is representative of the object’s
speed. The return transmitter frequency
is shifted approximately 130 hertz for
each mile per hour of the objecl speed.
For example, at 10 MPH, the return
tone would be about 1,300 hertz, or cy-
cles if you prefer. Coupling the transmit-
ter receiver to your phone amp is one
application to demonstrale a simple
“radar” application of microwave. See
Figure 1 for the Doppler radar setup.

Ed Reidell, N. Versailles, Pennsylva-
nia, questions an old 73 Magazine, Oc-
tober 1986, article titled "Microwave
Building Blocks for the IF Amplifier.” The
article covered a TDA-7000 single-chip
receiver that could be used in conjunc-
lion with a WBFM microwave transceiv-
er. Ed questions the use of this same IF
system In construction of an FM receiv-
er for higher frequencies like 2 meters
and above. Could it be equipped with
suitable converters using the TDA-7000
chip receiver, as in an IF amplifier?

Yes, Ed, the chip will work in this ap-
plication. The TDA-7000 chip can work
to about 120 MHz without converters. It
was originally intended 1o be a commer-
cial band FM receiver, 88 to 108 MHz.
To extend operation 1o a higher frequen-
cy | suggest the NE-604 and NE-602
converters from National Semiconduc-
tor. Their use in front of the TDA-7000
would extend operation into the UHF re-
gion. Other alternatives would be the
lransistor converters found in almost
any issue of the ARRL Handbook,
VHF/UHF chapters.

Ed's and Dick's questions are typical
questions | receive concerning mi-
crowave and the IF syslem using the
TDA-7000 30 MHz IF amp, and Solfan-
type systems in general. Let me expand
on some of these questions and other
points of interest covering the whole
system package that can make opera-
tion on 10 GHz quite inexpensive.

Solfan Units

The typical Solfan-type units should
not be expensive. The surplus units typ-
ically cost about $25. A new Gunn diode
transceiver (similar to the Solfan) is
available from EMCOMM Industries,
and the cost is just under $50 (that's
brand-new).

These cavities differ in construction
from the Solfan-type by being quite a bit
smaller. See Figure 2 for cavity details.
The cavity incorporates a detector diode
positioned off-center in the waveguide
(WG-16). The Gunn diode is on center,
located just behind the detector. In front
of the detector is a small piece of ferrite
that appears 1o act as a circulator. This
device will have to be tested, but it looks
quite good. Ed Emich N2ZNPR of EM-
COMM Industries will stock these units
provided there is sufficient interest in
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Figure 1. Simple Gunn Doppler “radar” motion detector. Audio fone equals

approximately 130 Hz per MPH.
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Figure 2. Drawing of the EMCOMM Industries cavily (see texi).

them; cost per unit is $50. Contact Ed
Emich at EMCOMM Industries, 10
Howard St., Buffalo NY 14206; phone:
(716) 852-3711. Cavities such as these
are quite simple but popular, due to their
low cost, in WBFM applications for 10
GHz operation.

The top-of-the-line unit that is avail-
able for WBFM on 10 GHz is the Gun-
nplexer™ . This unit is manufactured by
Microwave Associates and costs aboul
$150 each for their varacior-controlled
Gunn oscillator/detector assembly. This
cavity design incorporates varactor fre-
quency control, which operates quite
well, giving some 90 MHz frequency
variation. Voltage is varied on the varac-
tor for frequency tuning and keeping the
Gunn voltage fixed, making for high sta-
bility.

By comparison, the Solfan-type units
are simple and inexpensive; conversion
to amateur frequencies is just an adjust-
ment away. Coarse frequency on all
units is set similarly by a mechanical ad-
justment screw. On the Solfan unit, this
is the only mechanical adjustment pos-
sible. Further Solfan frequency adjust-
ment is made by varying the Gunn
diode voltage between 7.5 and 10 volts
for a corresponding frequency change
of about 5 MHz. (Fine frequency is set
at 9.5 volts, with the coarse adjustment
mechanical screw used to sel the fre-

quency desired. ]

The Solfan detector is connected (o
an |F amplifier for receive and the Gunn
diode (transmitter) is modulated by a
simple voitage regulator type modulator,
That's all that's needed 1o construcl a
10 GHz WBFM transceiver. The IF sys-
lem can be any IF strip that is conve-
nient, such as an old FM radio convert-
ed o a lower frequency or used as is. |
prefer to use 30 MHz in the system | de-
veloped, using the application notes
from Signetics on their single chip FM
receiver. The resull was the receiver
system described in *FM Fun" and the
earlier “Microwave Building Blocks™ arti-
cle,

In those articles, the system IF board
was developed o support either the Mi-
crowave Associates Gunnplexer™ or a
simpler surplus motion detector like the
Solfan. The PC board IF amplifier has 5
microvolts sensitivity at 30 MHz, and
when used with a preamplifier, puts the
lotal IF sensitivity near 0.2 microvolts.
The system board also contains the
power supply modulator circuitry for the
Gunn diode. This type of modulation
can be changed when using the Gun-
nplexer units by swilching the modula-
tion to the varactor instead of the Gunn
diode, as used in Solfan-type systems.

For those considering using these
alarm-type microwave units in amateur



% REMEMBER... A LOW COST POWER PACK ¥
WITHOUR PERIPHEX'S QUALITY IS NO BARGAIN £l

NEW MODELS NOW AVAILABLE

115-1B Hurley Road, Oxford, CT 06478

800:-634-8132

Connecticut 203-264+3985 — FAX 203-262:6943

HamBase Callsign Database

Instantly retrieve the Name, Address, Birthday,
and County of US amateurs. Canadian and DX
addresses also available. No hard disk required.
Updated twice a year. (570,000 US calls, July "92).
Edit address labels on the screen before printing
and create QS0 info labels for your QSL cards.

Find: W3HNK
Joseph Arcure
POBox73
Edgemont PA 18028
Born: Dec 25 1933
Class: Advanced
County: Delaware

W3HNK

HamBase program and US Data $49.95 (55 sh)
| Macintosh and PC versions. |
Summer Supplement (55,000)
Canadian Database (27,000)
DX and QSL Managers (17,000)
Old Call Database ( 100,000)
Packet Home BBS Database $9.95 (42 o/
HBPopUp (TSR version) $19.95 (52 s/m)
WHamBase (Windows program) $19.95 52 sh)
Demo/Program Upgrade Disk $5.95 (52 sm)
Please Specify 3.25 or 3.5 inch HD diskettes.

$19.95 (52 sm)
$19.95 (52 s/h)
$11.95 525m)

$9.95 (52 sm)
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Ends Heterodyne
Headaches!

Why listen to carriers, when the MagicNotch fully
automatic notch audio filter will remove all CW,
computer RFI, tuners and other similar QRM instantly
and automatically. Insialls in seconds between the rig
and external speaker or headphones. No tuning or
adjustments are necessary. 54 55B signals have been
worked under 20 over 9 carriers. 1 can think of no
maore useful accessory for the HF 55B aperator.”
—QS5T, October "91.
MagicNotch $109.95 (35 sm)
12V adapter $11.95

ICOM YAESU KENWOOD *Custom Graphics with your Call Sign
BP-83S 7.2V 750mah FNB-2 10.8V 500mah <4 Screens {?_ Hi-res/2 color har]
$43.50 $22.50 PB-13S 7.2V 1200mah *12 VDC Operation
BP-84 ;.2*»* 1000mah FNB-1 g$; 2V 500mah $49.75 Instant Video ID
57.00 5.95 *Video Relay for switching in Live
PB-14S 12V 400mah : g
BP-84S 7.2V 1400mah  FNB-14S 7.2V 1400mah $60.00 Camera Video
$63.00 $59.75 " *Built-in Automatic Sequencer-Timer
BP-85S 12V 800mah  FNB-26 7.2V 1000mah (Rrepsithronghiallialr screens)
$76.00 $60.00 ASK FOR OUR VDG-1 with pre-programmed calls:
BP-114S 12V 800mah FNB-27S 12V 800mah CATALOG $99
$79.00 $65.00 Call or write for catalog of available graphics
Manufactured in the U.S.A. with matched cells, these Super Packs feature short circuit ELKTRONICS
and overcharge protection, and a 12 month warranty. All inserts and packs in stock or 12536 T.R. 77 * Findlav. OH 45840
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS. : dilﬂ 422 Ty
Add £4.00 Shipping & Handling for first battery, ( ] -8206
CALL FOR OUR > Connocticut residomts ada 6% tax. RS . ELKTRONICS
SPECIAL OFFEERS . TR
] indlay, OH 45840
B (i) 4220200
KRSLWR- WBBELK KABWLY & &
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Stop Repeating
Yourself!

/ Ventriloquist™
’ says it all.

Whether you want to contest all

weekend, repeat your “last two™,

personalize your repeater 1D,

or work the pileups at night with asleeping family,

Ventriloquist will say it for you. The unique analog

memaory stores 4 messages of up to 20 seconds for

10) years without battery backup. Use the internal

mike, or an external audio source to record your
own messages. CT compatible parallel interface.

Ventriloquist $149.95 (55 uh)

12V adapter $11.95

California residents, please add sales tax. Foreign orders
are welcome, please add 5 1 (1o cover shipping and handling.

M) day money back guarantee.,
90 day parts and labor warranty.

Call or write for our latest catalog.

Disguised Decal Antennas

146/ 220/ 440 / Cellular - 50 Watt - 110 Watt
This .003 inch thick . 3.5" x 3.5" antenna just sticks
to the inside of your windshield, where it"s safe from
vandals, carwashes and low garage doors. The multi-
polarized design reduces QSB in urban and rural
arcas. Wide bandwidth for low SWR on all
frequencies. Etched polymide with anti-corrosive
graphite colored coating. “Alarm™
decal optional. Other frequencies
available. Please specify band,
power and “plain” or “alarm”,

i WARNING

$59.95:55 41y
$69.95¢35 4h)

S Watt
110 Watt

Make and Receive Phone Calls
on your own Personal Autopatch!

Plug the SDP-600 mto any RI-11 phone jack and
connect to the microphone and speaker jacks of
your base station. Operates full duplex (both parties
can talk at the same time) or simplex (VOX with
turn around beeps). Programmable local and toll
call access codes. Regenerated DTMF/Pulse dialing.
External logic output to control other devices.
Computer controlled timeout. CW identification.

Personal Autopatch
$199.9545 s/h)
12V adapter $11.95

J*Com - PO Box 194 T - Ben Lomond, CA 95005-0194 - (408) 335-9120 - FAX 335-9121
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applications, they can be made to work
well with little effort. The main item used
from the motion detector is the metal
microwave cavity. Everything else can
be discarded. Couple with the basic mi-
crowave head, which can be obtained
as surplus, or use a new unit offered
from EMCOMM. All you need to finish a
system is to add a simple 30 MHz IF
system. This unit incorporates not only
the receiver but the power supply modu-
lator to complete the 10 GHz transceiv-
er system for WBFM. For amateur use,
scrounging is paramount, and getting a
simple rig operating on microwave for
little cost can be very attractive.

Getting back to the Solfan cavity,
some of the questions that have come
in from time to time are mainly con-
cerned with the pinouts and screw ad-
justments that are part of the basic cavi-
ty. Larry K1LPS made a drawing cover-
ing this very subject, | have included it
as Figure 3. There are single cavities
with only a Gunn diode. The dual cavity
is identical with the single cavity in all
respects; it just omits the detector diode
portion of the cavity.

Single cavity systems can work as
transceivers but are not as sensitive
as the dual unit with the detector diode,
In the single unit a self-detect type of
operation is going on using the Gunn
diode for both lransmit and receive. It
works bul lacks sensitivity. Units that
have a separate detector diode are
more sensitive. The RF output of either
unit is normally coupled into a small
horn antenna.

Another question that arises con-
cerns defective Gunn devices. To this
end | have supplied some replacements
that are suitable for the Solfan cavity.
These are not suitable for use in the Mi-
crowave Associates cavity due to the
case style of their device. The diodes
that | obtained have a 3/48 thread
mount on the heat sink side of the diode
and are about 0.2 inches long. The usu-
al method to mount them is to drill a
hole in the end of a brass 10/32 bolt and
tap for 3/48 to thread the Gunn device
into. If your cavity will take this type ar-
rangement then it will work. See Figure
4 for case styles.

The main purpose of these notes is
to provide guidelines on how to use the
Solfan maotion detector or other similar
units as a Gunn transceiver for 10 GHz,
The basic Solfan unit has a horn anten-
na that has a gain of 10 to 11 dB gain
and a beam width of 50 to 60 degrees.
Removal of the metal cavity with the as-
sociated components attached to it from
the alarm unit is all that is needed. See
Figure 3 for Solfan cavity details (it pro-
vides you with all the information on
what each adjustment screw is for).

The frequency of these units as they
come from the faclory is set to 10.525
GHz. Frequency setting to the proper or
usual amateur frequency is the toughest
part of conversion due to a lack of fre-
quency setting equipment in most ham
shacks. This eguipment is quite expen-
sive and can be damaged by high levels
it not used properly. That's why most
hams who have them don't loan them.
Possible ways to set frequency are to
compare it to another working unit or to

get a microwave wavemeter from sur-
plus for frequency setting applications. If
you have one and are unsure of its cali-
bration, | will “for the cost of postage”
re-calibrate surplus wave meters sent to
me. The normal frequencies we usually
calibrate include 10.230, 10.250, and
10.280 GHz, the standard WBFM 10
GHz frequencies.

Mote that the spacing of frequency is
exactly 30 MHz, the system IF frequen-
cy. These units operate full duplex and
both ends of a communication path
have their respective transceivers set to
a frequency 30 MHz apart from each
other to communicate. The transceivers
use their transmit frequency as the local
oscillator for receive injection. This pro-
duces the IF frequency difference of 30
MHz in this case. A 30 MHz difference
for an IF is not sacred, as any standard
agreed-upon frequency can be used.
The trick here is that both stations must
be offset by the same frequency to com-
municate full duplex. Well, that’s it for
WBFM Gunn units for this month. Hope
this note helps expand information on
your system.

Mailbox

Bill Notine KEHH writes that he en-
joys the column and uses it to keep up
with progress in microwaves and the
other amateur applications presented
here. He worked in microwave develop-
ment during WWIl and later for
Raytheon Electronics before opening
his own business. Bill states that he has
a lot of interest in microwave technology
and tries to keep up with new develop-
ments. Bill's been working on digital
modulation and has published part of
his work in the June and July 1988 is-
sues of 73. One question that Bill asked
me which | was unable lo answer con-
cerns "BASS," or Bulk Avalanche Semi-
conductor Switch. Well, Bill, that’s a new
one on me, | can only speculate on
what the application is. | suppose by the
name and nature of GaAs (Gallium Ar-
senide) or some other semiconductor in
an avalanche state means that we have
a very low loss high current switch
which is much better than any transistor
or FET currently available.

| might be way off base, but would
conclude that it might be a device that
would replace high power VMOS FET
switches. These devices can switch
very high currents and high voltages in
speeds in the nanosecond range. One
V-MOS device that | am familiar with is
the IRFP-140, which can switch 100
volts at some 140 walts dissipation. The
trick with these types of devices is that
the drain-to-source resistance of the de-
vice in the "ON" state is in the order of
an ohm or less! That means lots of cur-
rent and litlle device junction heat to dis-
sipate, hence high efficiency. In the
"OFF" state the drain source resistance
is in the megohms, really off. Does any-
one know for sure what a BASS is, be-
sides a fish? Am | on track or way off
base? Let me know. Bill's Hotine ad-
dress is 633 Ramona Ave. #23, Los Os-
0s CA 93402,

Joe Johnson WBBRDY, 2312 Cun-
ninghan Dr., Opelika, Alabama 36801,
needs information on several TWTs he
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(a) SOLFAN MOTION DETECTOR

A- HORN MATCHING SCREW
B- MIXER DIODE MTG SCREW
C-MIXER/L.O. INJECTION
D=IRIS ADJ

E-MECHANICAL FREQUENCY ADJ
F-GUNN DIQODE MTG SCREW
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Figure 3. Typical Solfan cavity design adjustment/DC feed locations. a) Nole 1:
There is a cluster of parts attached fo these two screws, one of which is a ground
lug and the other insulated. See text. Note 2: All adjustment and mounting
screws use a liguid lockwasher compound. Use moderate heat and/or suitable
solvents to clean these. Use caution when removing so as not to break off these
screws. b) Recommended Gunn protect network (see text).
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Figure 4.Various case styles for microwave diodes, detectors, and Gunn devices.

All dimensions are in fractional inches.

recently picked up. Joe is in need of in-
formation and schematic diagrams for
the devices. What Joe picked up were
Alfred Electronics Model 5302, and a
TWT tube from GE-type GL-7393. The
second unit was mounted in an Alired
Model 503. Sorry Joe, | tapped out in
my information stock pile. Most of the
Alfred information that | have lists TWT

amplifiers and sweep plug-in units with
model numbers in the 560 range and
sweep plugs in the 650 range. Anyone
have anything in their shack to help Joe
out?

Ellis W4ILY, who has obviously kept
back issues of 73 Magazine, asks, “Is
the PC board and parts still available for

Continued on page 60



CABLE T.V. CONVERTERS |

Jerrold™, Oak, Scientific Atlantic, Zenith, & |
many others. “New'~ MTS stereo add-on
mute & volume. Ideal for 400 & 450 owners

1-800-826-7623 = — |

|
B & B INC. =
4030 Beau-D-Rue Drive, Eagan MN 55122 i
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NO TUNERS
NO RADIALS
NO RESISTORS

NO COMPROMISE
FIVE EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE
CALL US FOR A FREE CATALOG.
*Ses review in Oct. 73,1984  "Sepl. 73,1985  March 73, 1986

CQ. Dec. 1588 Mar. W.R 81

BILAL COMPANY
137 Manchester Drive _
Florissant, Colorado 80816 "
(719) 687-0650 N
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PAY TV AND SATELLITE DESCRAMBLING

ALL NEW 1991 EDITION

1992 edition updates latest circuits, turn-ons, bypasses,

bullets, bags, blackciphers, VCII plus, and B-Mac fixes.
Only $15.95. ! i
plus, Tells All. $15.95, Pay TV and Satellite
Descrambling VOL.1 (BASICS), 1989, 1991 Editions are
all ditferent. 514.95 each. MDS Handbook $9.95.
Satellite systems under S600. $12.85 (52), Any 3/$29.95
or 5/349.95. Scrambling news monthly will keep you up
to date on Plus Breaks. $24.95/ Yr. Special. Everything
we have including Video. $109.95. New Catalog $1.

Scrambling News, 1552P Hertel Ave., Buffalo

MN.Y.14216 COD's 7T16-874-2088 Voice/FAX
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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)

3900 S. Broadway, Suite 6
Edmond, Oklahoma 73013
, Local & Info (405) 359-9554
. c.OD. Fax (405) 359-9556

CALL TOLL FREE
1-800-70K-HAMS ;F :g‘:
1-800-765-4267 showroom closed Mondays

Hours of Operation

HamCall / CD-ROM

500,000 HAMS plus
1,000's of Public Domain

Now with international

.. $50.00
BuckmAasTER Publishing
Route 4, Box 1630 Mineral, VA 23117

$5.00
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World of Ham Radio
Shareware CD ROM Sale -
Amsofl, Post Office Box 666 TORLDY O
New Cumberland, PA 17070 oo -iﬁfu HALKL ™
( -ig AR

F : S
$49 thru X-MAS
)

Heery Christmas \

Shipping: $5 USA, $9 Forcign

(717) 938-8249
FAX 717-938-6767
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT

Q ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

MULTIPLE REPEATER - LINK - REMOTE BASE

Finally a controller 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.

CONTROLLER
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ALL MODE HF
BASE STATION N - AR - e i 2
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;—: RBC-700 Repeater Controller
#|1C-765 (Mol THY uhrn |
1 o T | S
Autopatch Voice Telemetry ASCH Interface Froot Panel
[Rrr— [ wand) o THA DTMF Pad

ICOM

* IC-12 GAT 1.2 GHZ HT $324.00 above the 733 model is supporting a Repeater, 3 Duplexed Links to different sites, and 3
* |IC-R1 WIDEBAND RECEIVER $519.00 Remote Bases, Using simple commands, a user could tie the Repeater and a Remote Base to
« |C-R100 WIDEBAND RECEIVER $599.00 one Link, while the other Links are communicating through your site, holding separate

conversations, Or, connect all of the ports together - like a big party line !!
* |C-735 ALL MODE HF TRANSCEIVER $899.00 = e i S = A R I S

veral models are available and are software configurable 10 support u : .
¢ IC-725 ALL MODE HF TRANSCEIVER $799.00 Duplexed Links, and 4 Remote Bases. A group or club can start with the basics and expand their
e |IC-3SAT 220 MHZ HT $319.00 controller anytime by simply adding boards and software. Free software upgrades for one year
« IC-726 ALL MODE HF TRANSCEIVER $1089.00 after delivery. Finally, a real controller for the Linked system operator !
' f Multiple Independent Repeater control Rasy sivicing

Up to 5 Duplexed Links Intergrated Autopatch

Up to 4 different Remotes Expand at any time
/ 1000 S BASCOM AVENUE Recorded Natural Speech Telemetry Programmable Scheduler

SAN JGSE, CA 95128 Programmable Macros +10v to + 14y Supply
QUEMENT, Connect / Disconnect multiple Ports Standard 5.25" Rack Mount
Call us at (403} 998-5900 Internal Receiver Squelch processing Card-Cage design
Since 1933 Palomar Telecom, Inc.

The RBC-700 Repeater Controller is designed to support Repeater systems that require
multiple radios connected together at a site. The RBC-700 utilizes a true 7 x 7 audio matrix
switch which allows several conversations between ports at the same time. In the illustration

300 Enterprise St. Suite E o Escondido, Ca. 92025 e (61%) 746-7998 # Fax (619) 746-1610
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Circuirs

Number 18 on your Feedback card

Great Ideas From QOur Readers

Have a quick ‘n’ easy circult idea? Share it and get a one-year subscription or extension 10
73 Clearly mark all entnies as submissions for “Circuits” to distinguish them from manuscripts.
Send your entnes 1o Circuits, 73 Magazine, Route 202 North, Peterborough NH 03458,

AC Line Voitage Monitor

My shack is in an old house in a very
old neighborhood. Instead of the AC
service being 220-VAC split phase, only
110 VAC is brought into the house from
the pole transformer. While mine is a
“worst case” example, your line voltage
will vary from its nominal 117 VAC,
somelimes a lol. This is especially true
during "brownouts™ when everyone is ei-
ther cooking with electric ranges, or us-
ing electric heat or air conditioners. It is
also true when you are using a lot of
power in your home, including that you
use in your shack. It is advantageous to
be able to monitor the line voltage, but
most commercial voltage monitors, even
lhose occasionally illustrated in ham
magazines, represent an outlay of many
precious dollars. Most hams are unwill-
ing or unable to spend such a
sum merely to keep track of their line
voltage.

The simple AC line vollage monitor
described in this article can be put to-
gether from just about any junk box,
without spending a cent. Even if all new
parts are purchased, the tolal cost
should not exceed $3.

The circuit of this voltage monitor is
shown in Figure 1. Two diodes, a capac-
itor, a small potentiometer and a DC
meter of any size up to 10 mA full-scale
are the only parts you need. As shown,
my monitor measures from 90 VAC to
130 VAC over the entire scale of the
old 500 mA meter | pulled from my

Above & Beyond

Continued from page 58

the TDA-7000 IF system (10 GHz Fun,’
October 1991)7" Yes, while the TDA-
7000 chip proved 1o be dilficult 1o obtain
as new stock (my distributor was out of
stock), | have received several tubes of
TDA-7000 chips and have the PC board
available. The cosl is the same: $10
postpaid for the PC board, ready to drill,
with a TDA-7000 chip. | usually toss in a
few caps and other parts that can be
used in each project, gratis.

Other kits available include the CW
EPROM IDer for $12 postpaid. This kit
comes with a programmed EPROM,
such as "De Your call/B,” or just your
call. It was intended for use with the 10
GHz transceivers to run audio modula-
tion on your WBFM Iransceiver while
aligning or serving as a beacon mode of
operation. A real “voice saver.”

| still have quite a few 50 and 100
mW Gunn diodes, case slyle #111 and
#£118, that are 0.2 inches high, with 3/48
threads on the threaded heal sink nega-
tive terminal of the Gunn diode. The
cost is $5 for a 50 mW device and $10
for a 100 mW Gunn devices. | still have
a few 100 mW devices left but they are
gelting harder to test oul. | do have
brand-new low current—approximately

junk box. You can easily change the
range of voltage displayed merely by
changing the value of, or eliminating,
the capacitor.

| chose to spread a 40-volt range
over my meler simply because the me-
ter is a plate meter from an old Gonsett
amplifier with a scale of 800 mA, but the
basic movement is 500 pA. The 0.01 pF
150 VDC capacitor | used sels this 40-
volt range, and the series resistance of
the potentiometer established the voit-
age al the former zero end of the scale.
Eliminating the capacitor provides a
voltage range of 10 voits over the entire
meter scale. However, because the line
voltage here varies from about 105 to
122 volts, | decided to set my meter up
lo indicate a wider voltage range.

In operation, the 1N4007 acts as a
hall-wave rectifier and is fed direclly into
the cathode of zener diode 1N4TG4A,
which is rated at 100 volts and 1 watt.
This drops some voltage, and the po-
tentiometer sets the beginning of the
range of voltage to be monitored. Its
value depends on the basic meter
movement. One of the small surplus
edgewise meters, usually 100 pA or 200
uA, is ideal, and most of us have sever-
al in the junk box. However, a larger
meter enables closer measurement.
The capacilor acts as a poor filter and
its value determines the range of voit-
age over which your meter will indicate.
This capacitor should have a working
voltage of at least 150 VDC, but other-
wise it is noncritical.

25 mW—devices for $10 each poslpaid.
These just came in. | always try to ob-
tain hard-lo-locate microwave compo-
nents when | can find them as they tend
to be hard to find and not available on a
regular basis. The case styles of all
Gunn devices are #111 & #118 (3/48
thread mount on heat sink portion of
Gunn device, negative supply terminal).
Ellis comments that he has been li-
censed since 1941 and this will be his
first activity above 440 MHz. He re-
quests additional information on reading
material and other related information.
He picked up two Gunnplexers at Day-
ton but they did not have any hom an-
tennas. Can you suggest a source of
reasonably priced homns? Ellis, | dont
have a source but | suggest you con-
struct one as they are quile easy and
very forgiving on dimensional errors and
still work well. | will provide a folding
pattern for a horn for 10 GHz next
month,
Well, that's it for this month. As al-
ways | will be glad to answer questions
covering microwave and related topics.
For a prompt reply please send an
SASE. 73 Chuck WB6IGP
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Figure 1. AC line voltage monitor.

Most surplus mail order dealers will
have the parts you need at reasonable
prices. However, go through your junk
box first. Chances are you won't have to
spend a cent 1o have an accuraie line
voltage monitor.

For Field Day or emergency opera-

tion using a motor-generator to supply
AC power, this line voltage monitor will

prevent accidental over- or under-voll-
age from being supplied to your expen-
sive ham equipment.

To ensure accuracy of your monitor,
use a digital voltmeter to measure the
line voltage when adjusting your series
potentiometer. Adjust the pot so your
meter indicates the same voltage as the
digital voltmeter. When choosing the po-
tentiometer, remember that a 5 mA me-
ter requires 200 ohms per volt; a 1 mA
meter needs 1,000 ohms per voit; a
200-uA meler uses 5,000 ochms per voit,;
and a 100-pA meter needs 10,000 ohms
per volt. Because the current through
the meter is so low, a miniature trimpot
will serve the purpose adequately.

The voltage set by the potentiometer
is not the AC line voltage, it is the voll-
age range you choose to spread over
the entire meter scale. As an example,

Parts List

1  Plaslic box, type used to mount
swilches and outlets in.
1 Duplex receplacie.

1 115-voit relay with normally open
contacts.

1 Line cord long enough to reach
from wall outlet to timer.

1 Shori piece of line cord lo reach
from the inside of the box to the
timer outlel, B or 10 inches long,
with a plug on the end to plug
into the timer,

1 Neon pilot light, 115 volt,(so you
can tell that the charger is on).

1 Normally open push-to-start
switch.

my 500 uA meter required about 40,000
ohms, so | used a 50,000-chm trimpot
set at about 40,000 ohms. All parts can
be mounted on a terminal strip fastened

to one of the meter's mounling screws.
| just checked my monitor. | have
almost 115 VAC! | hope you do a lot

better!

J. Frank Brumbaugh KB4Z2GC
Bradenton FL
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RELAY
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115 VAC

[NORMALLY OPEN PUSH SWITCH

DUPLEX
RECEPTACLE

115 VOLT RELAY
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TIMER OUTLET

NEON
PILOT
LIGHT

Figure 2. Timer controller.

Timer Controller to Protect
Your NiCd from Overcharging

The instructions that came with my 2
meter HT call for a recharge time of 14,
but not over 15, hours. My first thought
was 1o use one of those 24-hour timers
that turn lights on and off in your house,
but in nine hours or so this type of timer
tumns back on again giving a second, un-
wanted, recharge. Here is a circuit that
will prevent the timer from turning on
again. See Figure 2.

Plug the timer and the device lo be
timed (charger) into the duplex recepta-
cle. The output of the timer itself goes to
the relay coil. A short cord coming out of

the mounting box (and just long enough
to reach the timer outlet) takes care of
this.

Set the timer to the number of hours
you want to charge (some things call for
less time). Tumn the timer to ON, then,
with everything plugged in, just push the
push-to-start switch to slart the charging
process. When the limer shuts off, the
charging stops and you can forget about
an over-charge. In the case of a power
failure, all you have 1o do is push the
start switch and the system will finish
the charge. See Figure 2.

Orville Gulseth W5PGG
Minnetonka MN



UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
Low power operation, 19ma (@ 12v
CTCSS decoder on the UAI-20 only
Assembled, tested, one year warranty
Link monitor-mix/monitor mute control
Adjusiable repeater/link/DTMF audio oulputs
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inpuls

UAI-10 UAI-20
$44.00 $89.00

CREATIVE CONTROL PRODUCTS
3185 Bunting Avenue

Grand Junctlion. CO 81504
(303) 434-9405
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TOUCH TONE DECODER:
Decodes DTMF

tones from audio
source, (tape,

phone, rad10).
Displays
numbers on LCD
display, 200 I
Digit memory.
T-2000  $169 ppd. USA
SURVEILLANCE/-
COUNTERSURVEILLANCE
catalog $5.
EMCOM
10 HOWARD ST., BUFFALO, NY 14206 J
(716) 852-3711

QUICK-N-EASY
REPEATER MAPS

Why spend your time flipplng thruugh a small
bouk looking for a nearby repeater? Now nu
can use the QUICK-N-EASY REPEATER

to find the repeater you are looking for! Tha
map Is easy fo read, easy fo use, and perfect
for travel. HIGH QUALITY laminated plastic
map of your state with 2m repeaters on the
front. and other bands on the back. Because
it's laminated, it's tough and rugged. YOU'LL

OVE [1! ORDER TODAY!

CATALOG S$2'"Ginchase) gean’

- $3.95

PER CARD
15800 NW 31st Ct. OR

VANCOUVER, WA 98685 1 CARDS
573-0910 FOR %10
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Why buy a TNC?
PCHEFFAX + PCSWL §179.0

SPECIAL COMBINATION OFFER

For a imited bme. # you order PC HF FAX $59 (see our
other ad in this issue). you can add our new and IMpros »d
PC SWL 3.0 for $80 .00 instead of our regular low price of
$99 00

PC SWL contains the hardware, soffwara, Insiructons
and frequency lists needed to allow you to receive a vast
variety of digital broadeasts transmitted over shortwave
radic. All you need is any |IBM PU or compatiole computer
and an SSB shortwave recelver. The product consists of

Demodulator

Digital Signal Processing Sofiware
Page Tutorial Reference Manual

World wide Utility Frequency List

Tutorial Audio Cassetie with Samplas

PC SWL automatically decodes Morse code. RTTY

AMTOR, SITOR, NAVTEX and ASCI
PC SWL lets you tlune m on world press Services

meteorological broadcasts. ham rald Gperators. coasia
shore stabons, aviahon telex and much more digia! acton
on the shortwave bangs Why pay for anofher expensve
box when a ssmple interface and your PC can do the job 7
ADVANCED FEATURES

Turng UscikgsScope

Dg*_ﬂ. Waveform Presentations

Auto Calibraton and Code Recogndion

Continupusly Tunabie Filter Freguences

Vanable Shift

Adjustable CW Filter Sensitvity

Unattended Capture and P'u"lﬂg

Integrated Text Editor

Integrated Log and Database

Shell to DOS applicahons

Seamiess Integration with PC HF Facsimile
Call or write for our complete catalog of producls.
Visa & MasterCard welcome.

Software Systems Consulting
615 S. El Camino RHeal, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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SPY ON THE EARTH
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See live on yuur PC
what satellites in orbit see

Learn how you can benefit greatly from this exciting
new technology. Send $25 ($30 air, $35 overseas)
for our fantastic 12 diskette set of professional
quality copyrighted programs (IBM type) that does
satellite tracking, data acquisition, image
processing, file conversion and much more
Diskette package includes all programs, satellite
views, C language source code for a popular
satellite image acquisition program, hardware
schematics, catalog and $25 discount certificate

Reception guaranteed Worldwide |
Absolutely legal
No satellite dish needed

L i

For FREE information log on to our bulletin board
with your MODEM at (718) 740-3911 or call (718)
468-2720, to place an order Buy with confidence
We've been in business since 1956

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave.
Hollis, NY 11423

HP-8640M RF GENERATOR

Rugged military version of HEWLETT-PACKARD
86408; covers 500 KHz - 512 MHz AM/FM/Pulse
in 10ranges. Output: 0.013uvto 2V (-144to+19
DBM). Modulation 400, 1K and 5K Hz. Has 6-
digit display, phase-lock, external count capabil-
ity and 50 W reverse power protection. Mounted
in transit case; w/manual copy. Requires 108-
127/207-242 VAC 48-440 Hz; 7.8x19.5x22.4, 70
Ibs sh.

USED- FIEPMLEwmmput .. $995
CHECKED . $125£I

Prices F 0.B. Lima, 0. VISA, MASTERCARD Accepted.
Aliow for Shipping » Write for latest Catalog
Address Dept. 73 » Phone 419/227-8573 » Fax 419/227-1313
FAIR RADIO SALES
1016 E. EUREKA = Box 1105 =« LIMA, OHID = 45802
CIRCLE 75 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

Conlinenlal 1S & Tezas
Bk R

A l .:m au'.-:lr«:n 'rru.:.-
THEMSM ceEnTiER

5730 Maobud San Anlonio, TX TE238 {512) 6806110
FAX {512) 647-8007

Call Sign Jewelry

Shows Your Pride

14 Karat Gold jewelry and gifts with your Call
Sign. Collar pins, necklaces, tie pins, lavalieres,
charms, Operator Rings, Call Sign Watches.
Look great! Quality craftsmanship. Send for
free catalog:

KB2MB, HAM Jewelry, 26 Edgecomb Road,

Binghamton, NY 13905-4017. 800-285-8587.

B el St
: Please send me your catalog. "
: Name ST Call :
: Streel TR WL T | — — :
: City, State, Zip Ep— s = T ——— :
e e == -
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Noise Reduction Using Broadband
Active Whip Antennas

Continued from page 40

your system working properly, a complete null of
the signal should occur when the phase and ampli-
tude of each channel are equally balanced.

This phasing unit is part of a system approach to
improved long-wave reception. The combination of
other benefits, as mentioned earlier, should be seri-
ously considered for the best possible reduction in
noise and enhancement of the desired signal.

Conclusion

It astonishes me how a simple system such as this
can be so effective when dealing with problems such

as noise, and help to open up opportunities
for radio communication in the low fre-
quency region. This system could probably
be used with loop antennas and perhaps
even more elaborate circuitry that would
provide unusual types of reception patterns
for further reducing noise and/or unwanted
signals.

Some parts sources for this and other
LEF/VLF projects are:

LF Engineering, 17 Jeffry Road,

East Haven CT 06513

BURHANS Electronics, 161 Grosvenor St.,
Athens OH 45701

Curry Communications, 852 N. Lima St.,
Burbank CA 91505

Ken Comell’s “Radio Scrap Book™
Sixth edition, pg. 9. &

Pico-J rolls up and hides in
his 4-ounce pocket-sized
holder, waiting like the Ge-
nie in a bottle till you need
full-guieting signal punch
Call him forth and his glistening black weather
sealed lines reveal a sleek end-fed halfwave an-
tenna ready to hang anywhere. Suspend in the
apartment closet or patio deorway.
Attach Pico-J to window glass or
Hga. curtain rod. He needs no radials for broad-
, band low-angle omni halfwave gain.

éﬂgﬁl IE Carry Pico-J with you for emergencies. Hang

.'_‘-'|'f' in the motel when on the road. He improves
[* range, boosls reception, saves batteries

Pico-J comes ready for work with 72" isolated
coaxial feedline and gold pin BNC. Typical

edge-to-edge SWH under 1.2:1. Hand-crafted
inthe USA

oSt Models AntennasWest
Box 50062-D  2Meters

ox v Order Hotline

ovo. LT £45 NBHT

B4E0S Desswsawm B00-926-7373
CIRCLE 89 ON READER SERVICE CARD

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

800-345-5634
Phone & FAX 201.327-2462

ONV Safety Belt With Seat Harness
$89.95

OSHA

We Ship
Worldwide
Order Desk Open
7 Days/Week

ONV Tool Pouch $15.95

CIRCLE 102 ON READER SERVICE CARD
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INTERFERENCE FILTERS

Our specialty is eliminating
Broadcast Band Interference
from your receiver. Antenna and
powerline filters stop broadcast
energy from reaching your
equipment. Also available are
receiver front end protectors that
prevent damage from static
electricity or lightning. Call
(503) 923-2540 or write for a
FREE information package.

Northwest Communication Laboratories

813 S.W. Highland, Suite C-310

Redmond., OR 97756
(503) 923-2540
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High Performance Software by WATRAI

DESIGN YAGIS
THE EASY WAY.

WITH OUR HIGH SPEED YAGI MODELING PROGRAM

"Ficld testing showed the QUICKYAGI 1l plots to be
very accurate...the speed and autodesign features

are brilliant.* —-Manin Fllis, ZL1IAN]
Manin Ellis. prossdent of the Auckdand branch of the NZART
meeche the firsd cvier N2 o Africa contad on 6 metens using 2
0 i I._r_.l' JCEYAL] 11 de=ipnet Wl
QLTICKYA(JI ﬂl'- lllll lll‘llliiii'$32lm'
CALL SIGN REQUIRED W/ ORDER.
'CXT/AT ancd Compatible 525" & 35° floppics. *Add
3340 S & ; utsethe: L5A. Ar opders add 55% state tax
SASE for Info.

RAI ENTERPRISES, 4508 N.48th Dr.

Phoenix, AZ 85031 USA

MAKE LEARNING FUN

with the CODEKEY 1000
Code Practice Oscillator

P —Compact and Easy to carry
| —QOperates on 9V battery
included

—Adjustable Volume
—Durable Metal Case
—Variable Sidetone

$19.% TOORDER
+sacopostace ~ —CALL—
: (718) 983-1416
M%%%OF‘S P.O.Box 131646
e STATEN ISLAND
m N.Y. 103130006
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4 4r 4 4 PRESENTING ¢ 4¢ 4 4¢
I CABLE TV :

* % x¥ STARRING ®* &« & &
JERROLD, HAMLIN, OAK
AND OTHER FAMOUS MANUFACTURERS

* FINEST WARRANTY PROGRAM AVAILARLE

o LOWVEST RETAUL I'VUHOLESALE PRICES IN US
= ORDERS SHIPPED FROM STOCK WITTHIN 24 HRS
* ALL MAJOR CREDIT CARDS ACCEPTED

o S on 1800-345-8921

PACIFIC CABLE CO.. INC.
73252 Reseda Blvd.. Dep!. 1863
Reseda. CA 91335
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| Isn’t Your Radio Worth The Investment?
Protect It With

THE PACK-IT

FROM TRANSEL TECHNOLOGIES

== TRANSEL
TECHNOLOGIES

Protect your HT's, Cellular |
Phones, Pagers, and any other devices you
carry that may be subject to damage. |

The PACK-IT is made of 1/4" neoprene
material which is safety belt sewn to the
nylon protective backing. The PACK-IT
doesn'l frey like many other materials and |
Is safe lo wash whenever needed.

The strap and 2" beltloop is made from
commercial grade webbing and is secured |

in the front with a Velcro hook and loop
assembly.

The PACK-IT doesn't wear the radio like
leather and protects the radio from the
small falls which occurs in everyday
usage. The neoprene material is a cushion
material which not only covers the radio
but also protects it. Various slizes

| available so call for the size to fit your
need.
Made In The USA!

- $15.95. s300 81
1 (800) 829-8321

Dealers Welcome
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RACK AND CHASSIS BOXES

=

CHASSI

- BOXES
RACK BOXES FEATURES: T TW ST g
WODEL] H E@ (MC-AA| 4| 3] 2 @
EL-REES E 40 |[EASYTOFABRCATE Jmucaa|e 2]z 17es
iUz 175 ] 7 | 350 | SHIFPED [FLAT) Mcaale|a]|z] e
Ao 17s 1o Moo [ALMANPANELSAPE Juralalals] e
s |asa| 5 | 3150 | LAT FRONT AND FEAR wmesalalesl =] 198s
l:ﬂu? aso| 7 | xaee [NECQEMBREED | vaulnle]ls]|me
#uno | 250 | 1] 3500 | ANODED TOP, wcralalr]a] roms
wus [s=] s | mee E‘Eﬂm&{ ucarls|7]|2]| =
wwr |sas| 7 | @oo | oo e men megala| 7] a]2es
3o | 525 {10] 4410 | sunrzEn R

W dso sxcep VISA ind MASTERCARD, CRDER 1920 FROM THE
VISA / MC iicromy. o rrepan 0ROERS SHFRED UPS (41OUND NO GHARGE
SECOMD DAY AIF B 000 NEXT DY AR E20.00

11 31| e0015-<z45 (ORDERS)B00-634-3457 (TECHNICAL HELP)
= ll| 702-565-3400 FaAX 702-
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BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE’VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

=\ 7344 TETIVARD.
fj\ SAUK CITY,. WI 53583

N\ (608) 643-3194

FAX 608-643-4439

D SESCOM INC. 2400 WARD DRIVE HENDERSON, NV LU S A
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The DAIWA DP-830

played completely or incompletely on
LCD." Hmmmm. Well, at least | knew there
was a RESET switch. | pored over the
pictorial and found the switch, accessi-
ble through a screw hole in the bottom
of the chassis. Sure enough, it corrected
the problem, just like the instructions
said.)

Another somewhat startling aspect of
the instruction sheet concerns the final
page. Most of the instructions are printed
with each page split down the middle,
Japanese on the left, English on the right.
However, at the boitom of the last page is
a box filled almost entirely with Japanese,
and what looks like a spot to fill in the seri-
al number, date, and other pertinent infor-
mation. The only English text in this box is
the statement “This warranty valid only in

Continued from page 27

Japan.”" Hmmmm. | did notice a separate
Warranty Registration Card, discussing a
one-year limited warranty, ready to be sent
to Electronic Distributors, Inc., in Virginia. |
gave EDCO a call, and found: 1) some
very friendly people; 2) that the DP-830
has a one-year warranty; and 3) that ED-
CO performs DAIWA warranty repairs right
in Virginia—you won't need to take your
wattmeter to Tokyo for repair, UPS can
take it right to Virginia.

Not that that appears likely. The DP-830
looks like a unit that's well-built enough to
last for years, and well-designed enough to
make you want to hang on to it for that
long. The DP-800 series is distributed by
Electronic Distributors Co. of Vienna, VA,
and is available anywhere DAIWA prod-
ucts are sold.

il

Rack Equipment Cabinels
Antenna Grounding Kits

Tower Mounted Box Kits

UHF & VHF Antenna  Dipole Hangers
Power Divider Kits Other enclosures

Small sheets Aluminum and Brass

Rets

Charles Byers K3IWK
5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

Between 6PM and 9:30PM EST. Eves.
“Distributorship Available®

— ————
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MADISON

Cabinet Kits
Assembled Cabinets
Slope Box Kits

SHOPPER

ORDERS: 1(800) 231-3057
1(713) 729-7300 or 729-8800
FAX 1(713) 729-4766
New and Used Meters,
Tubes, Transformers,
Filter Capacitors
And More

VISA
=" FREE List Call

Madison Electronics

12310 Zavalla Streel
Houston, TX 77085
CIRCLE 25 ON READER SERVICE CARD

Does Your Heart Good.

&

American Heart
Association

~The ,Best Value

O
erees!

MAX Systerln .

Ground Plane 25.95 Antennas

3 Element Quad 39.95
5 Element Quad 59.95 ‘

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

508-281-8892 INFO US Shipping $4.00
508-768-7486  FAX MA add 5%
Send Orders To: Cellular Security Group
4 Gerring Road
Gloucester, MA 01930

MORSE CODE MUSIC? |

New-Powerful-Breakthrough, All 43

Morse Code characters sent with a
| rhythmic beat. A fun & easy way to

learn or retain Morse Code skills.

Now the secret is yours! order "THE

RHYTHM OF THE CODE"™ Version
i |l cassette today!

Send $9.95 and we'll pay the shipping to:

KAWA PRODUCTIONS
P.O. Box 319-ST.
Weymouth, VIA 02188.

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

CIRCLE 2 ON READER SERVICE CARD
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PACKET & COMPUTERS

Jeff Sloman NTEWO

c/o 73 Amaleur Radio Today
70 Route 202 North
Peterborough NH 03458

First Things First

| want lo start this month's column
with a comrection. Somehow, | managed
to leave out a very important characler
in my instructions for AD8I's WP (White
Pages) server. That character is the
question mark that should follow the
callsign being queried. So, here are the
corrected instructions:

SP WP @ ADBI.#CMH.OH.USA.NA
QUERY  (this is the subject)
call_1? <cr>

call_2 7 <cr>

call_ n? <cr>

AZ (control+2) <cr>

where:

<Cr> is carriage return—enter on PC
compalibles

call_1, call_2, elc. are the calls
subject to query—more than one
may be included, but be sure that
each is on its own line, as shown.

Sorry for any inconvenience this er-
ror might have caused, and thanks to
AD8I both for pointing it out, and for run-
ning the WF server as a service 1o the
amateur community.

Internet Update

Boy, did | get a lol of mail about Inter-
net access to and from packet. Lots of
letters and e-mail, much of it with ques-
tions about going from the Internet mail
system to AX.25 packet. Well, this is
possible, but . . . the difficulty here is the
amount of time required on the part of
the administrator of the connection. In
the case of AX.25-to-Intemel, the gate-
way routes the traffic onto land lines.
Bul, going the other way means that
land line traffic ends up coming out of a
radio, and the control operator of that
iransmitter needs 10 be concerned with
what goes oul over the air. This means
that each message must be checked for
legality, a tedious process to say the
least. You can see why there aren't too
many gateways in operation. | have
used such gateways in the past, but |
have been toid these may no longer be
operalional. | plan 1o do some digging
and report back here if | can find an In-
ternet-to-AX.25 route. In the meantime,
if any of you know of a path that works,
please let me know! You can reach me
care of this magazine, electronically on
MCI Mail (jsloman), or CompuServe
(71221,1143).

Portable Packet

Packet stations that can be moved
around are particularly useful for emer-
gency communications. Packel's polen-
tial to pass critical information to and

from EOCs (Emergency Operating Cen-

ters) during disasters has not been well
exploited. Why? A large part of the
problem Is planning. If the local ARES
or RACES organization has not devel-
oped a packet network, it is unlikely that
a disasler situation will bring about the
miraculous cooperation of the area's
packet users. Planning and testing of
the emergency network is essential if it
is to be uselul when disaster strikes.

One thing the individual ham can do
is to build a portable packet station that
will be ready when needed. To be use-
ful, a portable packet station need not fit
in a shirt pocket or be buill into a brief-
case—though there is nothing saying
you can't have fun building something
like this. Let's look at the elements of a
portable packet station, and some
choices.

Battery Operation

During a disaster, commercial power
may be unavailable for some time. This
makes battery power critical. A low pow-
er (SW) packel station based on a hand-
held and porlable computer can be run
from a storage battery for quite a long
time. There are several types of batter-
ies suitable for this application. Here are
a few:

Alkaline: These batteries have some
obvious problems. They are primary,
rather than secondary, meaning they
cannol be recharged. They are used
and then thrown away. They are costly,
particularty when you consider their dis-
posable nature. But, alkalines have
some good aspecis too, particularly for
emergency service. They are readily
available—there is almost nowhere that
a set of D cells cannot be purchased.
They are very high capacity, offering a
long battery life, which somewhat off-
sets their high cost. They have an ex-
cellent shell life, and can be left sitting
around for quite a long time and then
pressed into service. Battery hoiders for
the various sizes are readily available,
making batlery pack building easy.
While | wouldn't suggest using alkalines
as the primary power source for a
portable station, having an alkaline pack
as a back-up is an excellent idea.

NiCd: Nickel-Cadmium batteries, like
those used in your handheld's battery
pack, can be used for this type of opera-
tion. They have the advantage of an ex-
tremely high power densily, the battery
equivalent of power-to-weight ratio.
Pound for pound, NiCds are one of the
most powerful types of battery available.
These otherwise excellent batieries
have two negative points, though. First,
they are finicky about charging and can
be easily damaged by overcharging or
overdischarging. They suffer from NiCd
Memory, the lendency to lose the ability
to charge to their full capacity if they are
not routinely discharged. These quali-
fies make careful maintenance of NiCds
essential—particularly if most of the

time they sit idle. In an emergency, they
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will be expected to work hard; will they?

The second obvious problem is cosL
NiCds can be very expensive. If you
happen to find some NiCd packs—in
good condition—cheap, say, at a ham-
fest, it is probably worth using them.
Keep in mind, though, that you will need
to carefully charge—and periodically
discharge—them to Insure they will be
ready for use.

Sealed Lead-Acid: Lead acid batter-
ies are an excellent choice for portable
emergency operation. Their main disad-
vantage is weight—they are substantial-
ly heavier than NiCd batteries of the
same capacity—but their advantages
make lugging the weighl worthwhile,
Generally speaking, there are three
kinds of lead acid baltteries that are use-
ful for portable operations.

Gel Cells: The "gel" in gel cell refers
to the gelled electrolyte used in these
batteries. The acid is stored in the form
of a gel, allowing the batteries to be
mounted in various orientations without
the possibility of leakage. Compare this
to liquid electrolyte, as in a car battery.
As with all the other batteries, there are
good and bad things about gel cells.
First, the good stuff: They are readily
avallable. Since these batteries are
used in all sorts of commercial applica-
lions—alarm systems, battery backup
power, etc.—the surplus market is over-
flowing with them.

Careful shopping can turn up some
good deals on these guys, but you must
be careful. Gel cells do not take well to
being fully discharged for long periods.
A dead gel cell is probably really dead.
The easiest and first test that should be
done is 1o pick up the battery and shake
it. If it ratties, it's probably good for a pa-
perweight—but not as a battery. Carry a
volt meter with you when you shop. If
the terminal (no load) voltage is at least
7 volts, you can probably charge the
battery. If it is less, give it a pass—you
will find others. Another useful test is a
12-volt lamp (like a back-up light from a
car) with a pair of leads soldered lo it.
This will allow you to test the battery un-
der load.

If you find some good balleries at a
good price—12V 5 Ah packs should
cos! from $5 to $15 surplus—treat them
right. Gel cells require some care in
charging. Never overcharge them or let
them become discharged for extended
periods. It is a good idea to buy or build
a charger designed especially for these
batteries.

Deep Cycle Marine. These sealed
lead acid batteries are used on small
boats for engine starting and electrical
power. They produce impressive—and
potentially dangerous!—currents. They
are easy lo charge, and quite forgiving
about maintenance. You are unlikely to
find one surplus, and new they will run
you from about $50 to $80, While you
will not want to carry this battery
around, a station that will be set up in
an EQOC or other fixed location will run
from one of these for a long time—even
with a 15- or 20-watl transmitter.

Gates Cycion. The Gates Cyclon
battery is a unique lead acid design. It
uses a special lead matrix instead of

traditional plate design and comes
about as close as you can gel to a “dry”
electrolyte. The design of these batter-
ies makes them much less vuinerable to
charging damage. Gates balleries are
much less common than gel cell types,
but you will still find them among the gel
cells at hamfests. Unlike gel cells, Cyl-
cons with zero terminal voltage are not
necessarily dead in a permanent way. A
high voltage (15-20V) at low current
(30-50 mA) will rejuvenate a battery that
does not want to take a charge. Normal
charging of Cyclons is constant voltage;
that is, 13.8V is applied to the batlery at
any current. The battery itself limits the
current as it charges. Charging curmrents
as high as 20 C (C= capacity of the bat-
tery in Ah or Amp Hours). This means,
for example, that a 5 AH battery could
be safely charged in less than 10 min-
utes if you could actually deliver 200 A
at 13.8V to it. Practical considerations
prevent this, but the point is: This battery
can be charged by just about any regu-
lated 13.8V supply. These batteries are
not particularly lightweight, but they are
manageable, even if they mus! be car-
ried around. This is my battery of choice
for emergency and poriable operations.

Your Car. The battery in your car will
make an excellent power supply—with a
built-in charging system. If you intend to
operate mobile, you could do worse
than your car's electrical system.

The Terminal Node Controller

Obviously, portable operation re-
quires a suitable TNC. Once again,
while tiny is nice, it isn't absolutely nec-
essary. The size must be manageable,
but unless you intend to camry the sta-
tion on foot, nearly any simple VHF
TNC will do the job. In fact, current draw
is more important than size. One way fo
limit the current required by the TNC is
to choose one with a small memory
size. The memory is used to store mes-
sages for the TNC's mailbox, and Is re-
ally unimportant for a portable station
since the mailbox is uniikely to get much
use. The besl way to determine if the
TNC is appropriate is to try using it,
portably, in a non-emergency situation.
Field Day is an excellent opportunity to
give the station a workout. You can also
get some idea of the TNC's current con-
sumption by checking the manufactur-
er's spec sheet.

My own portable station uses an HK-
21 Pocket Packet TNC from Heathkit.
While this unit is very small, which is
nice, it does have some problems. First,
power inpul is through a tiny coaxial
jack mounted on the side. This is much
more vulnerable than | would like. The
data connection is through a 25-pin D
connector on the back of the unit. The
mating connector is nearly half the size
of the unit itself. When checking out a
potential TNC, keep these connec-
tions—and the connection to the radio—
in mind. Remember that you will want to
build a reliable set of cables (this is very
important) for your station. Make sure
the TNC's suite of connectors allow this.

The Data Terminal
A packet slation needs some sort of



data terminal. A poriable stalion needs
something that will run from batteries.
When | buiilt my first packet station, the
best choice was the Radio Shack Model
100. This is a notebook-sized computer
with an eight-line by 40-character dis-
play. While this is a noticeable limilation,
lhe Model 100 does have the distinct
benefit of requiring very little current.
The unit will run for about 20 hours of
intermittent use on four AA cells. You
will find many used Model 100 comput-
ers listed for sale on packet and at ham-
lests. The other Radio Shack computers
from about the same era—the Model
200 and Model 600 computers—are al-
50 good portable terminals.

But today's notebooks and laptops
are so much more capable that these
older computers don’l seem very attrac-
live anymore. One popular machine
from just a few years ago is the Toshiba
T1000 batlery-powered nolebook com-
puter. These units feature floppy drives
and much better displays than the ven-
erable Model 100. Powering some of

these laplop and notebook computers
can be a little tricky, though. You must
either use the supplied rechargeable
batteries, or carefully supply regulated
current to the machine from your main
battery supply. If you do use your main
supply, make sure you know what the
compuler expecls.

The Radio

The handheld is the obvious choice
for portable packel. Modern handhelds
are frequency agile, very power efficient
when receiving, and readily available—
but there is no reason that you cannot
use a mobile radio if your station is to
operate from either a vehicle or in a
fixed position. Whichever radio you
choose, make sure that it is a reliable
one. While you might save some money
buying an older radio, you might also
end up without a working station when
you really need il. Be sure, also, to con-
sider scaling your battery supply to its
current requirements. For maobile rigs,
consider a separate battery.

The Cables

The cables that interconnect the
components of your station—power, da-
ta, audio, etc.—should be of the highest
quality. Carefully choose well-made
connectors and cable and carefully build
fwo sets. This way, if one fails you will
have a backup. Be sure to make the ca-
bles long enough to cover all the possi-
bilities—better too long than too short.

A Carrying Case

You will need some sort of container
for your equipment. It should be easily
packed and unpacked, weatherproof,
and protect the equipment inside from
the bumps and bangs that it is likely to
receive while being moved around. This
case can range from a fancy aluminum
briefcase 10 a plastic tub with foam in-
serts. The key is protecting and trans-
porting the equipment inside.
Miscellaneous Equipment

A portable packet station, like any
portable radio station, requires other

equipment to be useful in an emergen-
cy. Don’t forget that at night you will
need some sort of lighting. Look at the
lighting equipment available for recre-
ational vehicles—this stuff runs from
12V and there is quite a variety. | found
an old “high intensity” desk lamp and
bypassed the transformer inside, con-
necting the 12V directly to the lamp. If
you do this, leave the transformer in
place for weight.

The other equipment is somewhat
“low-tech™—pens and paper. Make sure
you have lots of stuff to write with—you
will need it. Also consider carrying a first
aid kit and some food.

A portable or mobile packet station
can be fun to build and operate, and in
an emergency it can help your local dis-
asler relief organization gel information
in and out of an affected area. Please let
me know if you build a station, or if you
have already built one, and what you
use for the various parts. If you have
some lips you can share, I'll be glad to
pass them on, 73 de N1TEWO.

Natural Voice Playback Board

Repeater Identifiers
Contest Stations
Site Alarms

Remote Telemetry
Weather Stations
Multiple Languages
Emergency
Announcements

— e —_

DataVoice - DV-64
Add a Recorded Natural Voice 10 your system or equipment.

Voice vocabulanes or muitiple phrases yp to | muinute in a
Natural Vioice s saved in Non-Volatile E-Prom memory.(If
| power is removed the recordings will not be lost). We'll record
your message(s) in a male or femalée voice - or - vou 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

A Kb sampling rate
Multiple Modes

M) sec - M) minute Timers

8 ohm Audio outpul
600 ohm Audio outpul
+9y to + 14v Supply
Size ; 4.00" x 4.25"
Connectors Included

Price § 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
300 Enterprise St Suite E

(619) 746-7998 =
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MAKE CIRCUIT BOARDS |
THE NEW. EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
e Copy circuit pattern on TEC-200 film
using any plain paper copier
* Iron film on to copper clad board
* Peel off film and etch
convenient 8% x 11 size
With Complete Instructions
SATISFACTION GUARANTEED

5 Sheets for $3.95 10 Sheets only $5.95
add 5 .50 postage NY Res. add sales tax

The MEADOWLAKE Corp.

Dept. TE, P.O. Box 497
Northport, New York 11768

QRP CW TRANSCEIVERKIT

* Available on 20M or 40M band
* Superior superhet design
* Single-signal recever

* VFO tuning with vernier dial

*» RIT wicenter detent control

* Very effective AGC

* Selectable audio filter

» Sidetone oscillator

* 2-3 walts 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 0z

* $149.95 + $4.50 shipping & handling. Michigan residents
add 4% sales tax.

At your lavorite dealer, iIf not order direct.
For free catalog call or write

OAK HILLS RESEARCH
ssmmm ORP HEADQUARTERS
20879 MADISON STREET
BIG RAPIDS, MI 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633
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Z ECTORITINDER

ZERO~IN HAND-HELD
THE SIGNAL! PHASE SENSE
ANTENNAS FOR
VHF DIRECTION
FINDING. USES
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

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

j\l RADIO ENGINEERS 565-1319

* All Coils are Pre-wound

3941 MT. BRUNDAGE AVE.
SAN DIEGO CA.92111
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Performance
SOFTWARE

KaGOLD for Kanironics w/V5 rom
PkGOLD for AEA PK-88,232,2232

Invest in the GOLD standard today!
Easy operation with incredible power!
* Conferencing * Background File Transfers
* Robot CQ:s * ing * Macro Files

* Automatic QTH/Q
* Advanced Text Hondling
* 95 page Manual

* Extensive System
'Ghﬁd:ﬁdgzﬁznfiﬁde
* Nothing Else Comes Close
* Only §79.95 plus 55 s/h

e
-\.nf' !

InterFlex & Systems

Box 6418

=3
s o more Ol

Phone 714 496-663

LINK COMM RLC-6
* ALLOWS 3 HUB OR CHAIN LINKS

* CAN BE INTERFACED TO MOST REPEATER
CONTROLLERS

* DIRECT CONNECTION TO S-COMM 5/6
REPEATER CONTROLLERS

* HALF OR FULL DUPLEX LINK

* REQUIRES ONLY 3 LOGIC LINES FOR CONTROL

= ONLYS$149.95 &
LED DISPLAY BOARD . .. cirseecsss B8990
S-COM CABLE . .. ..... $9.95

LINK COMM
PO BOX 1071 = BOZEMAN, MT 58771
(406) 587-4085
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Hams WITH CLASS

Carole Perry WB2MGP
Media Mentors, Inc.

P.O. Box 131646

Slaten Island NY 10313-0006

The CQ All Schools Net
From The Pentagon

Over the lasl five years my slu-
denis and | have had ungualified fun
meeling new and interesting people
on the CQ All Schools net. Pan of the
fun is that you really never know who
is going to pop up at the other end of
that contact. We've enjoyed contacts
with thousands of ham radio operators
from every walk of life . . . engineers,
architects, teachers, students, doclors,
pilols, clowns, herpetologists, dentlisls,
and astronautls. Of course, every con-
lact provides the classroom leacher
with the ability to explore in greater
delail the enrichmenl that these differ-
ent backgrounds can provide educa-
lionally to the children.

Gordon West WBENOA and | were
especially delighted one day when we
heard K4AF, the Pentagon Amaleur
Radio Station, check in to our net. Pat
WJOT and Mike KD4IIZ proceeded to
tell the school children who were
standing by on frequency all about the
Pentagon. The first fact thal surprised
all the children was that this unusual
building is located in Arlington, Vir-
ginia, nol in Washington, D.C.

| immediately seized the opportuni-
ty to launch an “extra credit” project on
the Pentagon. By the time Pat and
Mike tried to contact us on the nel
again, we had accumulaled a roomiul
of reports, dioramas and pictures of
the Pentagon. Since our net meets on
28.303 MHz, we often had a hard time
hearing K4AF really well. However,
other schools across the counlry
who were checked in on the net
told me how much they were en-
joying the conlacls.

It was amazing 1o leam all the
myths there are about the Pen-
tagon. | must admit that even |
had a new appreciation of the
size of the building after listening
to some of the children’'s reports.
The Pentagon, headquarters of
the Departmenl of Defense, is
one of the world’s largest office
buildings. It is twice the size ol
the Merchandise Mart in Chicago,
and has three limes the floor
space as the Empire State Build-
ing in New York. The national
Capitol could fit into any one of its
five wedge-shaped sectlions.

My 6th, 7th and 8th graders
and | were enjoying our research
about the government and the
Department of Delense when Pat
extended an invitation to visit the
Pentagon in person. Needless to
say, we were incredibly excited
about this new adventure. Patl

and | agreed that it would be a terrific
experience for me to conduct the CQ
All Schools net from the ham shack at
the Pentagon while | was there. It's
wonderful 1o see how the students ral-
ly to become involved in exciling pro-
jects like this. It was the idea of my
ham radio sludenis to invite a ham
friend ol mine to be present with the
youngsters at the ham shack in our
room at Intermediate School 72 in
Staten Island, New York, so that they
could contact me on the net.

My good friend John Anzivino
WA2QY X, who is terrific with children,
agreed to help us oul by manning the
station al our school. John has been
to our school many times to demon-
strate ATV with feliow BEMARC ciub
members. When the big day came on
June 11th, my principal, Barbara
Glassman, was extremely impressed
with the way that John handled lhe
packed classroom ol children. He con-
ducted mini-lessons about the Pen-
tagon and about radio propagation,
explaining the problem of a 10 meter
contact belween New York and Vir-
ginia. He made a wonderful instructor
and | will always be grateful for his

support.

At the Pentagon

My visit to the Pentagon was in-
credible. | loved it! It was informative
and totally enjoyable, thanks to the
hospitality of Pat's wife, Mary, and the
members of the Amateur Radio Club
there. | learned that the Pentagon is
really a city unto itself. About 23,000
employees, both military and civilian,
work there. They ride past 200 acres
of lawn to park about 10,000 cars in
four parking lots; climb 150 stairways

or ride 19 escalators to reach offices
that occupy 3,705,793 square feel.
While in the building, they can walk
down 17-1/2 miles of corridors, tell
time by 4,200 clocks, utilize 280 rest
rooms, consume 30,000 cups of col-
fee, 6,000 pints of milk, and 5,000 soft
drinks daily.

Over 200,000 telephone calls are
made daily through phenes connected
by 100,000 miles of telephone cable.
The Defense Post Office handles
about 130,000 pieces of mail daily.
Various libraries support the personnel
in research and completion of their
work. The Army Library alone provides
300,000 publications and 1,700 peri-
odicals in various languages.

The Department of Defense is
managed by a civilian Secretary of
Defense appointed by the president of
the United States. The highest ranking
military position is thal of the Chair-
man, Joint Chief of Staff. While not a
member of the Department of De-
fense, the Coast Guard is at all times
one of the five Armed Forces of the
United States.

Following an exciting tour of some
of the highlights of this most unusual
building, Pat escorted me up to the
fifth floor where the K4AF station Is.
Mike KD4Il and Major Dick Lum NHEE
were there to greet me. Both Mike and
Pat worked diligently with me to log in
the schools and ham operators who
were standing by for the net. | had ar-
ranged with John, back at my school
in Staten Island, to switch from 10 me-
lers to 20 melers il we couldn’t hook
up in 10 minutes. Unlortunately, | was
never able to hear the kids at my
school, but they were able to hear me
calling them and speaking to other
school children.

Jim Wilmerding NAMDC is our nel
control in New Orleans, Louisiana. He
did a super job on June 11th relaying
messages for us. So often, | find my-
self thinking how nothing really worth-
while ever happens in ham radio with

just one person. Over and over again,
| am impressed by the way hams rally
to help each other for the greater good
of a project or a cause. The net ran for
90 minutes thal day, with scarcely a
pause between check-ins. We spoke
to a high school in Toronto, a ham in
Bermuda, a snake collector in Florida,
a French high school student in Ot-
tawa, and an engineer at CBS TV in
Los Angeles.

in true ham tradition, Nancy Bucher
N6XQR had arranged for a radio to be
set up in the classroom of the sister of
the Chairman of the Joint Chiefs of
Stafi, General Colin Powell. With the
help of local hams in Santa Ana, Cali-
fomnia, like David Corsiglia WAGTWF
and Mary Williams AB6CZ, Nancy was
responsible for the terrific contact be-
iween Mrs, Berns' 5th grade class and
me while | was running the net from
lhe Pentagon thal day. With the help
of lots of dedicated hams, we plan to
have follow-up exchanges between
our schools.

| thoroughly enjoyed conducting the
CQ All Schools net that day from a
very special location. I'd especially like
to thank Mike Cash for being such an
able assistanl with the log book, and
Pat Oliver for all his efforts in arrang-
ing my visit. When | arrived back in
school the next day, | was greeted by
a group of eager and highly motivated
children who couldn’t wait to tell me
what happened in my room as they
were listening to the nel, and to find
out about all the things | had experi-
enced al the Pentagon. It's so uplifting
when kids get all excited about good
things.

The Pentagon Amateur Radio Club
has 56 active members with 40 per-
cent of them being Exira class. They
have a full packet radio stalion along
with HF and UHF capabilities. The Air
Force Morale Support Organization
set up and maintains the very well
equipped station.

Whenever | go on an interesling

field trip such as this, I'm always

Phoio A. Left to right: Pat WJOT, Mike KD4IIZ and Carole WB2MGP at the Pentagon ARS.
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on the lookout for malernal 1o
bring back to other teachers at
my school. This time | brought
back some literature wrilten
about the Pentagon for the social
studies teachers, the same litera-
ture translated into French,
Spanish, German and Japanese
for the foreign language and ESL
(English as a second language)
teachers, and structural informa-
tion and statistics about the build-
ing itsell for the science depart-
ment. It really wound up becom-
ing a school-wide projecl, which
is great because it generates the
children’s interests in many differ-
enl areas, and brings some
worldliness and relevance into
their school curricula.

Please join us this fall for the
CQ All Schools net on Tuesdays
and Thursdays at 16:30 UTC on
28.303 MHz and share the fun
of introducing youngsters to all
that is exciting about amaleur

radio. 73]




Fast & Fun G5RV QuicKits™

ereated gdntenmas et ox S0ENS Prow L ]

YA
Fast & Eany ta Bulld
» Fail-Safe visnal instructions
* No measuning or cutting
* Everythiag incladed

* Double Size GISREV Sh% us
Mo fr 1o 10 Dipale
* Full Size GSRV % 3w

: . Jo2 fr 010 Dipale
* Fipish amtenny in munuics " L Ll
] = !
Quslin Componen "l 4010 Dipoi
» Presoldered Silver Fimings » Onarier Size OSRY £35 ok
. H’_..hnu[ QuietFlex wire %0 WD Dinse
* Folly jasalated. wx saabeld. + ResdyMade 100 ft GSRV S50
po-carrade. low noite desig * ReadvMade 41 ft GERV 2 S4004
Tenme Al! Bands Incl WARC o Mo Dgcroa 280 hine Sh 95

Want Plans. Patterne, Data? Ordar Hot-Line
eT TechNale #124-D $4.9%5 ppd USA

GIVE YOUR

HR-2510 HR-2

the same features as the

"BIG_RIGS"

* 30 Memory Channels

* Automatic Repeater Ofiset
* Programmable Transmit Timeout

* Programmable Seek/Scan (5 Khz. etc)
* Programmable Mike /Channel Buttons
* Programmable Transmit Freq. Limits
* Extended Frequenl:'_r Rnnge 10 to |2 meters)

CB-TO-10 METERS

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

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

CBC INTERNATIONAL
LOU FRANKLIN/K6NH - Owner
P.O. BOX 31500X, PHOENIX, AZ B5046

GET THE PICTURE

CallDirectary ..........veosaiasis $10
Namelndex............c.coczseans 10
Geographiclndex. ...............10
All three — $25
Shipping per order $3
BUCKMASTER PUBLISHING

Route 4, Box 1630 Mineral, VA 23117

1992 CALL DIRECTORY
(On Microfiche)

703: 894-5777 800: 282-5628
CIRCLE 170 ON READER SERVICE CARD

Small size 1" x 2" x 3" = e i
Light Weight < d0z. Low = —— =8
Power 7 - 15 volts. @ |
85ma. Low Light @ 2 :

Lux. Camera comes com-2

plet in metal case with

RCA plug for video out §

and two pigtaled power =

wires. Camera is presently in use in R/C

ATV /SSTV

NTSC / PAL Interfaces for PC's

* Priority Channel = o
|

* Split Frequency airplanes, helicopters, cars, tanks and
All these features by ’Ee.;.vlucin,g

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 For product 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

+ Use your PC and wideo camera for high quality images

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

+ VIP 640 NTSC / PAL wideo digibzers with 640x480
resolution and up to 16 million colors from 3129

» Dne year wamranty - 30 day money back

* As seen in August issue of 73

Ventek Corporation

(818) 991-3868 FAX (B18) 991-4097
31336 Via Colnas, Suite 102
Westlake Village, CA 91362

CIRCLE 48 ON READER SERVICE CARD

* Many More Features

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
: inquires welcome

CIRCLE 265 ON READER SERVICE CARD

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

| NOWYOUCAN |
AFFORD THE BEST!

Engineered for the Ham, the finest In Crank-Up
Free-Standing or Guyed Towers is from Trl-Ex. For
over 30 years, the INDUSTRY standard-backed with

Defense and Aerospace technology.

UEMENT

ELECTRONICS

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

ALL MODE HF MW SERIES LM SERIES
BASE STATION Self-supporting when | "W" brace motorized
00 attached at first section - | tower. Holds lar
$3699 will hold normal Tn-Band antenna loads. dels at
ggarl;n; EE‘. 33', 50', and 37", 54', and 70" heights,
D " heights.
R v TM SERIES
W SERIES Tubular construction for
Aerodynamic larger antenna loads at
tower designed 70, 90" and 100’ heights.
YAESU us.A to hold 9 sq. ft. in Free standing, with
T 215_0 MPH wind at 36' and motorized operation.
« FT33R/TTP 220MHZ HT $328.00 | heights. 67t aiadi
- FT411E M HT $299.00 for B sq. ft. 1O ORDER CALL
.+ FT811 440 MHZ HT $339.00 800-328-2393
« FT470 2M/440 HT $404.00
« FT911 122 MHZ HT $429.00 TECH SUPPORT i
FT5200 2M/44 MOBILE $629.00 209-651-7859
FT757GXII ALL MODE HF PORTABLE $929.00 FAX - 209-651-5157

IF YOU'RE IN THE BAY AREA, STOP BY!

7

QUEMENT,

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
Since 1933

CIRCLE 132 ON READER SERVICE CARD

® =N
rn-Ex:

TOWER CORPORATION 2 R A

Vsala CA 53291

Quality Structures since 1954

CIRCLE 22 ON READER SERVICE CARD
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Never Call CQ Again!
The WB20OPA LogMaster Plus/Plus

HF Logging System for PC Compatibles

¢ OSY and Send DX Spots From DX PacketCluster Window

* Generate Custom Reports Hithoer Having To Leam A
Programming Language - Completely ey Driven

¢ Auto "Needs® Indicalor As Yow Enfer Log information

$69.95 Complete

[ ] Ulﬂdﬂrnﬂﬁntdnnwleﬂﬂn:ﬁuﬁ:huﬂ

¢ Voice Keyer Suppod included for the DCI-100 Audio
Board ( avallable for $189.685).

¢ 30 Day Money Back Guaranies.

Demo Disk $5.00 (Refundable With Purchase)

Sensible Solutions

P.O. Box 474, Middletown, NJ 07748, U.S.A, Tel: 1-800-538-0001
Outside Of LIS, (%08) 495-5066
VISA And MasterCard Accepled
Frofessronal Software For The Radio Amateur - The Diiference s Clear To See”

European Distributor: LE. Reimers Box 213, 5-261 23 Landskrona, Sweden Tel: 0418-14174

RC-1000 REPEATER CONTROL

» Autopatch = Patch Re-encode Dialing
« Reverse Patch » User Programmable CWID
& Codes # Intelligent CWID = Remote Base
» 3 Auxiliary Outputs » Complete Interface
e Control Revr Input ® Programmable
Tailbeeps ® DTMF Decoder w/muting

42 Page Manual w/Schematics

Also — RC-100: BASIC REPEATER CONTROL RC-1000 Wired & Tested ...... $239.95

w/Remote Base * User Programmable w/DTMF

Optional Enclosure $59.95

A . P
) M et s 513-233-9675 liie

Portable Power/Charger
Only $ 79.95*

» Multi Output at 3, 6, 9 or 12VDC |

* Charge from AC or 12vdc source

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

= Buill-in Voltage - Charge Meter

» Sealed lead acid 6.5 AH baltery

» Supplied with 12 VDC cigaretie

plug and UL listed AC adapter a"ﬁ
« Weight: 8 Ibs, LWH: 7" x 4" x 8" Lm
» Greal power for Field Day, Contests, Mobile, HTs, TV,
RV, cellular, camcorder, 12v vehicie/ boat starter, and

all of your indoor/ outdoor portable power needs !

Window Mount BWM-1
Only $ 13.95"

Gel your rubber duck outside with
the BWM-1 Window Mount, This
handy mount clips over your car's
window and lets your antenna get
oul and above the car roof giving

you better range into your local or

distant repeater.High quality BNC

to BNC connector can be usad on

- your own coax or with optional &
50 ohm, Model BC 6-174 Cable, priced at only $ 10 95°

You can buy both the mount and the §' cable for 3 23.00°
{cable and anferna shown in pholo are exira cost options)

* prices do not include CA sales tax or shipping & handiing
Add $2.50 S&H per order * Master Card & Visa welcome

Send for our monthly fiyer on radio and computer specials

Trionics ro Box 1434

Rancho Cordova, CA 95741
Phone/ fax: (916) 366-7408

CIRCLE 166 ON READER SERVICE CARD
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CIRCLE 160 ON READER SERVICE CARD

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.

model TS-1691-P.Amp $299
1691 MHz Receiver

model TS-1691-Recvr $450
Decoder Board & Software

model TS-VGA-SAT3 $300
Decoder Board & Software

model TS-VGA-SAT4 $399
Low Loss (microwave) Coaxial Cable (65 ft)
with connectors.

model 1691-coax ass'y $55
1691 MHz Loop-Yagi Antenna

model 1691-LY(N) $99
1691 MHz Loop-Yagi Extension

model 1691-LY-XTN $85

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system.  $5

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

= =

SPECTRUM INTERNATIONAL, INC.

Post Office Box 1084, Dept. S
mﬂnncnrd, Mass. 01742, U.S.A

Phone; (508) 263-2145

Fax: (508) 263-7008

1P PREE
AT ATCK
RaL

Any type of aerobic exercise
program can help reduce your
risk of heart attack and stroke.
The only hard part is diving
in. To learn more, contact the
American Heart Association,
7272 Greenville Avenue, Box
47, Dallas, TX 75231-4596.

You can help prevent heart
disease and stroke. We can
tell you how.

&

American Heart
Association

This space provided as a public service
@ 1992, American Hearl Association
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Number 21 on your Feedback card

Mike Bryce WBSBVGE
2225 Mayflower NW
Massillon OH 44646

Why Use a Bidirectional
Power Meter?

A bidirectional power meter will in-
stantly tell the user how much RF pow-
er is going out to the antenna and how
much power is being reflected back to
the transmitter. A bidirectional power
meler is NOT an SWR indicator in it-
self.

However, by using a monograph,
you'll be able to get the exact standing
wave ratio. But you really don't need
the monograph either, as experience
and common sense will give you a re-
ally good idea of what the standing
wave ralio is by simply monitoring the
two melers. Did | say two melers? Yes,
a bidirectional power meter usually has
iwo meters: both reading RF at the
same time, but from both (forward and
reflected) directions. One meter could
be swilch-selected, bul somehow this
takes away some of the advantages of
walching both meters.

With two meters, as the SWR in-
creases the reflected power meter will
show an increase in deflection. Like-
wise, as the transmitter is maiched to
the antenna, the reflected power read-
ing will go down. Ideally, it should read
zero walls reflected, with an SWR of
1:1.

Wilh a bidirectional power meler,
you don't have to adjusl a calibration
control or select a power scale (within
the design of the meter) to get a read-
ing.

I all of this sounds too good to be
true, there must be a catch some-
where.

Well, there can be a trade off when
it comes 1o frequency spread if the de-
sign is deficient. This is of course true
in just about any RF power meter cir-
cuil. But a directional RF bridge can be
a real challenge. Besides that, you
have to come up with two matching
meters. I've always been surprised
that the prices of analog meters have
not fallen due to the number of digital
readout and displays you see used to-
day. Instead, analog meters have
soared out of price. And, of course, ev-
eryone yells and screams about get-

ting all the parts together anyway.

Building a Bidirectional Wattmeter

Thanks to Kanga Products of Eng-
land, you can have your own Didirec-
tional RF power meter for less than
$50, or maybe even less than that de-
pending on how much junk your (or
some one else's ) junk box has in
stock. Oh yes, not to worry about
British pounds and U.S. dollars; Kanga
Products has a U.S. sales agent here
in the slates.

The kit as it comes from Kanga is
very basic. There is no PC board. You

Low Power Operation

get a bag of parts and several sheels
of instructions. The instruclions for the
project are very meager. Although it is
definitely not a hard kit to build, it's not
a Heathkit by a long shot. The Kanga
kit is not for the novice builder. If you're
looking for (or need) step-by-step in-
structions, you won't find them here. If
the bidirectional RF power metler is a
bit more than you can chew, then you
can return it as supplied for a full re-
fund.

The meters (and you'll need two)
are NOT included. You can purchase
them for $5 each and, unless you have
some in the junk box, it would be a
good idea to get the meters with the
kit.

Although the meters specified for
use with the kit are for 50 micro amp
meters, the ones supplied o me with
my kit are in fact 100 microamp me-
ters. They work just fine, with perhaps
just a slight trade off in low-low power
readings. | can measure down o 1
walt and still have full-scale deflection
with the 100 micro amp meters. The
meter face reads O to 20 watls, as they
come. The meter's scale will need to
be changed, or you can calibrate the
RF meter to use the scale as is. II's up
to you and, either way, it won't effect
the operation of the bidirectional RF
meter. | choose 10 use the meler(s)
lace as is.

A full-size drawing of the bidirec-
tional RF power meter is included. |
used this drawing only to construct the
circuit. The schematic is clear, yet at
the same time a bit discomforting. The
pictorial made more sense to me dur-
ing construction than did the schemat-
ic. | must be getting older or some-
thing.

Looking at the schematic, the bidi-
rectional wattmeter is really nothing
more that two transformers. If you feed
RF into connector RAS, power passes
through the transformers. Just about
99 percent of the power goes to the
other connector, RBS, and to your an-
tenna. The one percent comes out of
connector RDS and into its 50-chm re-
sistor termination,

If your antenna does not present a
perfect 50-ohm impedance, some
power will be reflected and will pass
backwards through the hybrid from
RABS to RAS, with 99 percent of this re-
fiected power reaching RAS. The re-
maining one percent is diverted to con-
nector RCS and dissipated in its 50-
ohm resistor. In both cases, the result-
ing RF is then rectified and displayed
on the two meters. One will read RE-
FLECTED power and the other FOR-
WARD power, both at the same time.

Dick Pascoe GOBPS, operator of
Kanga products, informs me the cou-
pling factor is about -21 dB with 12
turns of wire on the secondary of the
transformers. The meter was mea-
sured at -21.59 +/-001 dB over 1.5 to

50 MHz. This fiatness is excellent and
is due mainly to the core material used
in the transformers. No, | dont know
what type or kind they are. They're
supplied in the kit.

Plots of through-path attenuation
are less than 0.1 dB over 1.5 to 50
MHz. The forward termination dissi-
pates 0.69 percent of the forward pow-
er. The bidirectional RF meter may be
used with the transmitter up to 150
walls output.

With only a handful of parts, con-
struction goes very quickly after you
have both transformers wound and the
stand-offs in place. A large soldering
iron or soldering gun will prove very
handy when soldering to the S0O-239s.

You'll need to drill two large holes to
mount the S0O-239s to the box. There
are also several insulated stand-offs
that you'll be required to mount. | found
my battery powered drill priceless in
drilling these holes. Of course, a drill
press would be fine, but you're
cramped inside the box. | had to hold
the transformer with one hand to find
the exacl place to put the stand-off with
the other hand. The small drill worked
beautifully. The die-cast aluminum box
holding the electronics cuts and drills
very easily. If you want to try and dupli-
cate this circuit (without buying the kit),
you must enclose the transformers in
some type of metal box. You must
shield these transformers; if you don't
the stray RF will cause errors. Double-
sided PC board material would be an
excellent choice to house the ltrans-
formers. As for the cores, I'd try my
luck with a T-60-6 core.

| built my meter in a small case |
picked up at Dayton several years ago.
This clamshell case is easy to work
with and provides a great deal of exira
RF shielding, both to the RF pickup
transformers and the two meters. | left
the back of the case open to allow
easy hook-up for the "in" and "out” SO-
239s. Il you wanted to, you could re-
mote the pick-up sensors and run a
muitiwire cable back to the meters. |
have not tried this. It should work with-
out trouble. | would not run the cable
maore than three or four feet at most.

Calibration

You'll need a transmitter and a 50-
ohm dummy load to calibrate your bidi-
rectional meter. Calibration is easy.
You change one resistor for each me-
ter. A 22k resistor will result in a 5-watt
full-scale deflection. Using a 56k resis-
tor will provide for a 20-walt full-scale
reading. This will provide belter than
10 percent accuracy. You can aiso use
a fixed resistor and trimmer for greater
accuracy, but you'll need laboratory
equipment to set up everything.

All you have to do is apply RF with
the external RF wattmeter in line, then
verify that the bidirectional wattmeter
reads the same forward power. Re-
verse the two coaxes and check the
reflected meler's scale. It's that easy
and if’'s done.

I'm all and all very happy with the
bidirectional wattmeter from Kanga
products. I've been surprised by how

Photo A. The Kanga Products’ bidirec-
tional RF power meter.

t2

TRANSMITTER POWER

OuUTPUT | TURN TO LOAD
2 TURNS
,Jy e

FORWARD SAMPLE

F o

REVERSE SAMPLE ’iﬁuﬂ

son i

DIECAST ROX

Figure 1(a). Schemalic diagram of the
Kanga Products bidirectional power
meter. (b). Pictorial layout of the power
meter.

well it covers different frequencies with-
out introducing errors in the readings.
I've used it up to 144 MHz with greal
results. On frequencies up to 432, I've
noticed about 1.8 SWR insertion with
the meter. It still works and it's a greal
way to tell the SWR on the antenna,
and if there is anything coming out of
the 432 transmitter! Not bad for a hand-
ful of parts!

You can purchase the Kanga kit
from Bill Kelsey NBET, 3521 Spring
Lake Drive, Findiay OH 45840. The
price is $35 for the kil plus $3.50 for
shipping. Ohio orders please add 5.5
percent state tax. Bill takes MC/Visa or
check/money orders. Bill also carries
other Kanga products. If you want a
catalog, you MUST include an SASE.

Next month, as winter gets a grip
on the Ohio countryside, I'll take a sec-
ond look at the Ten-Tec Argonaut Il
deluxe QRP transceiver. Ten-Tec lis-
tened to our requests and fixed some
bugs crawling around in the Argo Il
Waltch next month for a re-visit with the

Argo Il.
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Number 22 on your Feedback card

SPECIAL EVENTS

Ham Doings Around the World

OCT 3-4

BOXBORO, MA The 1992 New England
ARRBL Convention will be held at the
Host Inn and Conference Center (former-
ly Sheraton), from 9 AM-5 PM Sat.;
10 AM-2 PM Sun. This Convention is
being presented by The Federation of
Eastern Massachusetts Amateur
Radio Associations. Tel. (617) 631-
7388.

OCT4

HUNTINGTON, IN The Huntington
County ARS will sponsor its 4th annual
Hamfest at the PAL (Police Athletic
League) Club from 8 AM-3 PM. Set-up at
6 AM. Indoor Flea Market. Free Parking.
VE Exams. Handicap accessible. Ad-
vance tickets $3.50, $4 at the door. 8' ta-
bles are $5 on a first-come first-served
basis. Talk-in on 146,085/.685 and
448.975/443.975. For tickets and tables
contact Ray Tackett KC9DZ, 420 Mar-
ket 5t., Andrews IN 46702,

OCT 9-10

AUGUSTA, GA The ARC of Augusta will
sponsor a Hamfest at the Civic Center,
601 7th SI., downtown, exit 46 on |-20
from 6 PM-9 PM Fri., and from 8 AM-5
PM Sat. Set-up 3 PM Fri., 6 AM Sat.
Free parking. Handicap accessible. RV
Parking. VE Exams: registration at 12
noon, testing at 1 PM; bring 2 forms of
ID, Novice exam is free; upgrades bring
original license, copy, and $5.40. Flea
Market. Admission $4 in advance, $5 at
the door. Children 12 and under free. Ta-
bles $10. Talk-in on 144.89/145.49, For
tickets/tables, send SASE and check to
Paul Murray N4XTD, Burden Lake Rd.,
Aiken SC 29803. |

OCT 10

BALDWINSVILLE, NY The Radio Ama-
teurs of Greater Syracuse (RAGS) will
hold its 37th Hamfest at the Tricounty
Caonvention Center from 9 AM-4 PM,
Flea Market set-up is 4-10 PM Fri., and
6:30-8:30 AM Sat. All indoors.
Wheelchair accessible. Pre-register for
VE Exams. There will be commercial
vendors, compulers, tech talks, contests.
Restaurants, movie theaters and snack
bars are all on the premises. Talk-in on
146.31/.91 MHz. For inguiries call {315}
469-0590.

GRAND FORKS, ND The Forx ARC will
hold their Hamfest in the Grand Forks
Civic Auditorium, 615 1st Ave. North.
Swapfest with tables provided. VE Ex-
ams. Forums. Admission $4. Talk-in on
146.34/.94, Contact Gerry Nies
NONGW, 1815 University Ave., Grand
Forks ND 58203. Tel. (701) 775-5066.

HUNTINGTON, WV W5Y] testing ses-
sions, sponsored by the Tri-State ARA,
Inc. VE Team, will be held at Our Lady of
Fatima church school class rooms, 545
MNorway Ave., al 10 AM. Bring a photo 1D,
a copy of current licenses or original
CSCE, and a completed Form 610. Form
610 will be avallable at the test session,
No pre-registration necessary. Armrive by
9:15 AM to register, and to have ID and
Form 610 checked prior io examination.
For info call Jim Baker K8KVX, (304)
736-6542,

KITSAP, WA The North Kitsap ARC will
present their 1st annual Hamfest/Swap-
meet, al the Kitsap County Fairgrounds,
President's Hall (northwest corner of
Fairgrounds and Nels Nelson Bds.) from
9 AM-4 PM. Admission $4 at the door. To
reserve tables, contact Matt Amis
AA7LP, 2196 California Ave. E., Port
Orchard WA 98366. Tel.{206) 871-7099.

TEANECK, NJ The Bergen ARA will
hold its annual Fall Hamfest from 8 AM-2
PM at Fairleigh Dickinson University.
From the east, follow Rie. 4 west to River
Rd. exit. From the west, follow Rte. 4
west to River Rd. exit. Admission $2.
XYL and harmonics free. Sellers $10 per
parking space. Space with power $20
(pre-registration required). For Hamfest
info,—contact Jim Joyce K2Z0, (201)
664-6725. Talk-in on 146,190/.790 and
145.620 simplex. For VE Exams info, call
Pete Adely K2MHP, (201) 796-6622.
Please, no calls after 10 PM.

OCT 10-11

EL PASO, TX The International Hamfi-
esta will be held at the Texas National
Guard Bldg., 9100 Gateway Bivd. North,
on Sat. from 8 AM-5 PM, and Sun. 8 AM-
3 PM. RV parking, no hookups. Admis-
sion $5 in advance, $6 at the door. Ta-
bles $5. Tailgate spaces $5. Seminars,
QCWA Breakfast. VE Exams both days.
Talk-in on 146.88 rptr. Contact Clay
Emert K5TRW, Box 31628, El Paso TX
79931. Tel. (915) 859-5502.

MEMPHIS, TN The Greater Memphis
Amateur Radio and Computer Show,
MemFest 92, sponsored by the Mid-
South ARA, will be held at the Mid-South
Fairgrounds in the Pipkin Bldg., Sat. 9
AM-4 PM, and Sun. 9 AM-2 PM. Admis-
sion $5 at the door. VE Exams Sat. and
Sun. 9 AM-12 noon. Flea Market tables
$20 per table for the weekend; contact
Steve Cheeseman NX3W, 3290 New
Getwell, Memphis TN 38118, Tel. (901)
365-6621 (W), (901) 368-6781 (H). Ex-
hibitors contact Nita Woofford N4DON,
2966 Cordell, Memphis TN 38118. Tel.
(901) 363-4871. Talk-in on 146.28/.88
and 449.00/444.00.

OCT 11

WAUKESHA, WI The Kettle Moraine
RAC Inc. will hold its 14th annual
Ham/Computer Swapfest at the Wauke-
sha County Exposition Center, Hwys J &
FT. All indoors from 8 AM-1 PM. Advance
tickets $4, $5 at the door. Reserved ta-
bles are $5 for each 4’ length {admission
ticket required). Reservation deadline is
Oct. 3rd. Vendor set-up at 6 AM. The
Badger Exminers will conduct Exams.
For reservations, send a check payable
to KMRA Swapfest, P.O. Box 411,
Waukesha WI 53187-0411. Please in-
clude an SASE. Waukesha County Air-
port is next door for fly-ins.

OCT 17

GRAY, TN The Appalachian Fair
Grounds, off 1-181, will be the location for
the 12th annual Tri-Cities Hamfest, spon-
sored by the Kingsport, Bristol, and
Johnson City Radio Clubs. Drive-in in-
door and outdoor Flea Market space is
available. RV hookups. Admission $5.
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Listings are free of charge as space permits. Flease send us your Special Event
two months in advance of the issue you want it to appear in. For example, if you
want it to appear in the January issue, we should receive it by October 31. Provide
a clear, concise summary of the essential details about your Special Event. Check
Special Events in Area #11 on our BBS (603- 924-9343). for listings that were foo

late to get into publication.

Mail inquiries to Tri-Cities Hamfest, P.O.
Box 3682 CRS, Johnson City TN
37602,

SCOTCH PLAINS, NJ The Tri-County
Hadio Assn. will hold their TCRA Ham-
puter Fest, from 8 AM-2 PM, at the Union
Catholic Regional High School (on Mar-
tine Rd.). Donation $4. Children under 12
admitted free (must be accompanied by
a parent). For walk-in VE Exams, please
arrive by 9:30 AM. Bring check for $5.40
made out to "ARRL VEC" for all except
Novice exams. Also bring your original li-
cense and a Xerox copy; 2 forms of 1D
pencils and a pen. Reservations required
for: Tailgating $8; Tables $10 ($12 with
power). Contact Dick Franklin W2EUF,
310 Indian Trail, Mountainside NJ
07082. Tel. (908) 654-4943.

OCT 18

CAMBRIDGE, MA A Tailgate electron-
ics, computer and amateur radio Flea
Market will be held at Albany and Main
Streets from 9 AM-2 PM by the MIT Elec-
tronics Research Society, the MIT Radio
Society, and the Harvard Wireless Club.
Free off-street parking. Tailgating. Admis-
sion $2. Sellers, $8 per space at the
gate, $5 in advance (includes one admis-
sion). Set-up at 7 AM. For space reser-
vations/info, call {617) 253-3776. Mail
advance reservations before Oct. 5th fo
Wi1GSL, P.O. Box 82 MIT BR., Cam-
bridge MA 02139. Talk-in on 146.52 and
449,725/ 444 725—pl 2A—W1XM rptr.

CENTRALIA, IL The Centralia Wireless
Assn., Inc., will hold its annual Hamfest
at the Kaskaskia College Gymnasium, 3
miles Northwest of Centralia IL, starting
at 8 AM. Set-up is at 6 AM. Free parking.
Reserve your tables in advance @
$1/foot. Bring your own tables @ $.50
per foot. Tailgating free. Admission/Main
Prize tickets are $2 each or 3/$5, pur-
chased in advance or at the Hamfest.
For table and space reservations, con-
tact Bud King WASU, (618) 532-6606.
Mail ticket orders with an SASE to Cen-
tralia Wireless Assn., Inc., Hamfest
Tickets, P.O. Box 1166, Centralia IL
62801.

KALAMAZOO, MI The Southwest MI
AR Team and the Kalamazoo ARC will
co-sponsor a Hamfest at Kalamazoo
Central High Schoal. Take US 131 to M-
43 east to Drake Rd., then north to the
school. Doors open at 8 AM. Set-up at 6
AM. Advance tickets $2, $3 at the door.
Free parking. No testing. Tables are
$1.50/ft, 4 ft min. Send requests and
payment with SASE before Oct. 7 to
Gary Hazelton KB8BPL, 75075 M-40,
Lawton MI 49065. Make checks payable
o Kalamazoo Hamfest,

MARION, OH The Marion ARC will pre-
sent its 18th annual Heart of Ohio Hamfi-
esta/Computer Show at the Marion
County Fairgrounds Coliseum from 8
AM-3 PM. Free parking. Advance tickets
4, §5 at the door, Tables $8. Talk-in on
147.90/.30 rptr. Contact Dan Burns
N8JMF, 844 Robinson, Marion OH
43302. Tel. (614) 382-2384 M-F after 4
PM, or S-S all day.

MILAN, OH The 1992 FARA Hamfest/
Computer Fair will be sponsored by the
Firelands ARA, indoors at the EHOVE
Vocational School, just 1/4 mile north
from Ohio turnpike Exit 7 (I-80/30) Rt.
250, Mabile Check-in is on 146.805/.205
MHz. Advance tickets $3, $4 at the gate.
8' tables $8 ea. Set-up Sat. 7 PM-10 PM;
Sun. 6 AM, Gates open at 8 AM. Packet
seminar/demonstration. ARRL Awards
rep will be on hand to certify hams for
DXCC. Ohio’s largest factory outlet mall
Is across the street. A discount coupon
book is provided for all ticket holders.
Contact Gene Hutchins, 45 Welton
Ave., Norwalk OH 44857. Tel. (419)
668-5796.

QUEENS, NY The Hall of Science ARC
Hamfest will be held at the New York Hall
of Science parking lot, Flushing Meadow
Park, 47-01 111th St. Vendor set-up at
7:30 AM. Buyers admitted at 9 AM. Free
parking. Admission: Buyers $5, Sellers
$8 per space. Talk-in on 445.175 NB2A
rptr., 146.52 simplex. Call at night,
Charles Becker WA2JUJ, (516) 694-
3955; Arnie Schiffman WB2YXB, (718)
343-0172.

TUCSON, AZ De Anza Drive-In, 22nd
5t and Alvernon Way, will be the site of
the 5th annual Tucson Hamfest, spon-
sored by the Old Pueblo Radio Club, AR-
RL and ARCA. Open from 7 AM-1 PM.
There will be meetings for ARCA, Re-
peater Owners, and AZ Node Operators.
Flea Market. Sellers $4 per space (in-
cludes FREE cup of coffee and FREE
drawing ticket). Buyers $1. Talk-in on
146.22/.82, 146.28/.88, and 146.52 sim-
plex. Contact A.J. Pawlowski KB7K2,
3418 W. Green Trees Dr., Tucson AZ
85741, Tel. (602) 742-2605,

OCT 24

GRANDVIEW, MO The annual October-
fest, sponsored by the Southside ARC,
will be held at Grandview East Junior
High School, 12650 Manchester, from 8
AM-3 PM. Free parking. Wheelchair ac-
cessible. Advance tickets 4/$5: 3/$5 or
$3 each at the door. Table space $12 per
table, limit 3 per exhibitor. Set-up at 6:30
AM. Talk-in on 147.12+. A transmitter
hunt will follow the hamfest. Contact
Southside ARC, PO. Box 1142, Grand-
view MO 64030, or Frank Staudenraus
NOGXO, (816) 331-7338.

GREENWOOD, N.S., CANADA The
Greenwood ARC will hold its 4th annual
Ham/Electronics Flea Market from 9 AM-
2 PM at the Greenwood Community
Center in Greenwood, Nova Scotia. Talk-
in on 147.240+ VE1WN rptr. Contact Jim
Baskey VETAPV, Greenwood ARC,
FP.O. Box 63, Greenwood NS BOP 1NG,
Canada. Tel. (902) 765-6272, or FAX
(902) 765-5449.

SUMTER, SC The Sumter ARC will hold
their 6th annual Hamfest at the Sumter
Exhibition Center, 700 W. Liberty St.,
from 8 AM-4 PM. VE Exams., CW Con-
test. Friday night Cookout. Admission $5.
Tables §6. Talk-in on 147.015. Contact
Dan Mask WB55GH, (803) 775-9106, or
write to P.O. Box 193, Sumter SC
29151,



'ALINCO BATTERIES |

DJ- 580

EBP-22S 12v S800mah
Price $65

EBP-24S 7.2v 1500mah
Price $60

53 shipping & handling

Call us for Battery inserts
and Complete Packs
BATTERIES ARE OUR ONLY BUSINESS!

TNR Your Battery Store!
279 Douglas Ave, Suite 1112 Altamonte Springs, FL 32714

1-800-346-0601 FAX 407-682-4469
CIRCLE 62 ON READER SERVICE CARD

SUMMER SPECIAL

MOT MICOR ACC:
&F CABLE $8.00
SPEAKER $10.00
MICS  $15.00

GEEXECH 42-50 MHz . 50 WATT, DRAWER UMNIT ONLY, $50.00 EACH:

WITH ACC. GROUP. 5110.00 [NO ELEMENT)

50-MOT MICORS T74RTA 3803BASP 11-ALL ACC.. AS IS $165.00 EACH

MT 500 HB 150-180, ¢F TONE, 1 SET ELEMENTS, AS IS $85.00

154 MICOR DRAWER, 450470, $125.00

T54 MICOR, 470-512. §50.00
MICOR 45W, 132-150 DRAWER, $85.00

2 F SCAN 5500

CALL OR WRITE FOR CURRENT FLYER.
ALL SALES "CASH OR "CERTIFIED FUNDS  SHIPPED BY UPS

C.W. WOLFE COMMUNICATIONS. INC.

1113 Central Avenue
Bifings. Wontana 58102

* FAX + FAX + FAX %
(406) 252-9617

* TELEPHONE « TELEPHONE
(406) 252-9220

CIRCLE 20 ON READER SERVICE CARD

Enjoy NEVER
CLIMBING _

YOUR TOWER
AGAIN

Are you t00 SCareg Or oo OId T0 Chimb? Never Ci
203N With ths TOwe and eavator (ram Syst
Vovager towers are 13 and 18 mh tranguiar st
turesstackable mmanvhesght n 7 1/7. B ¥/&8 or
section lengths. Ea2sy to install ninge Dese. walk up
erection Next plumb tower with ieveling DOts in Dase
Mount rotor and @rge neavy DEams on Hazer Tam
and with one Nand wind 1o 0P of tower for nonmal
operating position. Safety Iock system operares while
rasng of lowenng. At iBst a cheap, convenient and
safe wayv to install ang maintain your beam This s 3
deluxe tower system that you can enjoy togday

———

)

38

M

3

SPECIAL TOWER PACKAGE: 50 ft. high by 18" tace
tower kit, concrete footing section, hinged bDase,
HAZER kit, Phillystran guy wires, turnbuckles, earth
screw anchors, 10° mast, thrust bearing, todl Kit,
ground rod and clamp, rated ar 1550, ft. antenna lcad
@ 100 MPH, $§19874.95.

HAZER KITS
HAZER 2 for Ronn 25-hvy guty alum 12 sq ft

wind ioad %24.95
HAZER 3 for Rohn 25std alum Bsq

wingd ioad 232 895
HAZER 4 for Rohn 25-hwy gaiv st 16 5g ft

wind iad 303.85
TE-25 Ball thrust Dearmg 27" max mast O 7495

®

B

satisfaction guaranteed. Call today and order A

BY V53 M/C or mall check Immediate oelivery Hf’;'tr,ﬂ'
o
]

|'| e

Clen Martin Engineering, Inc
Dept. A

RR 3. Box 322
Boonville, MO 65233

816-882-2734

FAX: B16-882-7200
CIRCLE 72 ON READER SERVICE CARD

ViewPort VGA

Color SSTV for IBM | Clones

New AOR
Scanner

Featuras: Receives 8, 12, 24 and 36 B/W, 36 or 72 and M1, M2, 81, 82
FULL COLOR in REAL TIME, the pictures appear on the screen as
recaived. Transmits 8, 12, 24, and 36 B/W and 36 or 72 COLOR. The
software s shareware and was crealed by John Montalbano, KA2PYJ.

| AR1000 © GosKH:

P
LATWElmige

—
(except LTHF
E00-805)

™V
W

s AM. FM and wide
band FM bomandg T hers
o1l Scan Banks. 10 Search Banks
oSelnciable Priority Channe

s Salmc-table Seqrch Increments

® » Permanent memory backup
== Shipping Optionad) 28 Day Satisfaction Guarantes
Full refund if not Satished

Fresght Prepaid

s No Frequencies cut out

* All normal accessones included

eSize BVB'Hz2 134 Dx21748"W
Wt 12 oz

COMMUNICATIONS

10701 E. 106th 5t. Indpls., IN 46256
Toll Free B00-445-7717

= Visa and Mastercard /)

COD shghtly highet} ‘-_'-1

)
FAX (717) B30-§704 iy

CIRCLE 164 ON READER SERVICE CARD

COMMODORE/AMIGA
c= ™ nwt:mm_mri, PARTS. UPGRADES M
COMMODORE
6526A, PLA/IDGT 14,6567 VIC B561 SI0,

85108500 CPU............cconiieams i i e .95 B8
All 801/226-226-227-229 ROMs ., e erereerenrereneneenen 3 95 B8
G Kayboand [mBW] i euininimiiniindadsy s i ebasasaiasns s 191008
Ongmnal REU 1750 512K Expander unil by Commodore 99.95
Computer Saver C64 prolection system lor spikes &
power supply overload. Installs in seconds, 17 685
NEW C64 Repairable Power Supply! Higher

amperage (1.8) uns cool (1 year wamanty) 24 95

4 3 amp version for C&4 includes Commodore

Diagnostican  Parfect for packe! ares

AMIGA
BS20A ClA (Mos! problemanc for laded chwg) 995
1.3 Kchksiart ROM 2495
2 0 ROM chap only . 3995
B372A 1 Meg Agnus. Inc "Final Test* diagnostic

dishettaMNew "Gokath” chep puller 44 85
B373 Super Dense (Enhanced Chap Sel) 3505
8362 Denise .. it 1} 21.95
B34 Paula ! 18 95
5718 Gary ... it T 12 95
1 X AB0EC ZIP PAI000). ...oior e sebsanionatsinnsiisssrans ... 19.95
A500 PC Motherboard (populated and tested) ... : e 9986
MegaChip 2000:2 Meg  Agnua/Rockwell chip puller/

"Final Tesl® diagnostic diskelle ... ...288.60

AS00 200 walt Big Fool Universal Swilching Pwr. Sup fan ... B3 85

A2000 Power Supply/200 walt lan el e | ... 128 60
Amiga AS00 keyboard (new, exact replacement) . : b4 50
A2000 keyboard (new, exac! replacement). B86.95
Swilch-IN elaectrornec Rom selector swilch/ Complete

compatibifity with all software now with BOM speaker a2 85
McCoy Burndy PLCC Agnus chip puller 14 95
Agvanced Armaga Analyrer Chechs status of ali data

transmssons/signals. dak dove_ parts, butler chips.

abgrement. oysick & mouse, read/wnie ermors and lelis whal

chaps are bad (hardware & software) TR

) THE GRAPEVINE GROUP iR

L~ 3Chestnul Sireel, Suffren, NY 10901
m ORDER LINE 1-800-292-7445

CUSTOM SERVICE: 914-368-4242
814-357-242 Hours 96 ET M-F Fax: 914-357-6243

Wa Ship Worldwide 15% Reslocking Prices Subject to Change

—— -

CIRCLE 192 ON READER SERVICE CARD

Complete Kit Only
Assembled & Tested ...... . $229.95

......... $ 169.95

CA Residents add 7.75% sales tax. S8H: $6.50 (insured)
Foreign orders add 20% For catalog
send legal size SASE (52¢) to:

e A & A Engineering '@

2521 W. LaPalma # K - Anaheim, CA 92801 - 714-852-2114

CIRCLE 109 ON READER SERVICE CARD

Easy repeaier seiup without modification 10 your radio gear, simply
plug in and go' Ideal for emergency or partable/mobile repeaters!
The BRI-2 works with ANY receiver (or scanner) and ANY trans-
mitier. Super senshiive VOX operation makes selup guick.

tncludes Hang und tmeout timers, Passive sudio interface for clean
audio. Only 45" x 3.5" x 1.5" and choice of 12 VDC or 9V bauery
power (please specily when ordering). ORDER BRI-2 550

Fir bs dorwrtimns! links order sur BRI-2-DUAL soedel whilch eanisis tos of
(P a ORADER BRI T -DUAL RS

The BRI -T- BN bhas & &

et ater Wil b o BT T T

CHDER BRI 2 WR BE
Alady SMIORE PRODLCTS. CALL MRITE FOR INFO!

ELECTRON PROCESSING. INI [EIE] IEE'?BIE

Fi BDY &8 LCEDAR. M1 4550

e wid B sbep el 1265 T8

i hE apiinas e ikl @ ¥ L full ¥

r repratery  Soegples Bl snly LD ke

sractiz A B

SAY YOU SAWITIN 73!

(614) 261-8871
I FAX (614) 261-8805

THE MULTIPLE RECEIVER SOLUTION

4 Channel Signal-to-Noise Voter

Expandatie to 32 Channel by Just Adding Cards

Lorhnuous Voting

s | ED Indicatars of COR and Voted Signals

o Hult-in Cahbralon

o Hemote Voted Indicators Pinned Out

o 4" v b Double Sided Gold Plated 44 Pin Card
o Ramoe Disabie inpuls

= MORI

Built. tested and calibrated with manual

$370.00

Rack mount version also available
For more mlormaton call or woila

DOUG HALL ELECTRONICS

Voler Department
815 E. Hudson Street, Columbus, Ohio 43211

CIRCLE 19 ON READER SERVICE CARD
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OCT 24-25

CHATTANOOGA, TN Hamfest Chat-
tanooga will hold their Amateur Radio &
Computer Convention at the Chat-
tanooga-Hamilton County Convention &
Trade Center. For more info, contact
Barbarra Gregory WA4RMC, P.O. Box
3377, Chattanooga TN 37404. Tel.
(615) 892-8889.

OCT 25

DUBLIN, PA The R.F. Hill ARC will hold
their annual Hamlest al the Dublin Fire-
house, Rte 313, 5 miles from
Doylestown. VE Exams, all classes;
bring documents. Flea Market spaces:
indoors $8; outdoors $6. Bring your own
tables. Admission $5. Hamfest Hotline:
Bob Frantz, (215) 536-9098 or P.O. Box
29, Colmar PA 18915.

MILFORD, CT The Coastline Amateur
ARA will conduct VE Exams for all class-
es al the Fowler Bidg., 145 Bridgeport
Ave., starting at 12 noon. Walk-ins. Con-
lact Gary NB1M, (203) 933-5125 or Dick
WAT1YQE, (203) 874-1014.

OCT 31

FRANKLIN, KY FranklinFest '92 will be
sponsored by the Southem Kentucky AR
Group, on Wall St., from 8 AM-2 PM. Di-
rections: from the North—exit 6 off of |-
65, Weston KY 100, turn left onto KY
1008 to Wall St. Event is on the right side
of the intersection. From the South—Exit
2 off of I-65, north on US 31W, right on
1008, left on Wall St., we're on the right.
Nashville is only 40 minutes away. Ad-
mission $5 in advance. Tables $4. Free
parking for cars, RVs and busses. Talk-in
on 146.065/.665 and 146.52. Contact Ed
Schwab KA4REF, P.O. Box 9656, Bowl-
ing Green KY 42102, Tel. (502) 843-
4389.

GROTON, CT The annual Tri-City ARC
Auction will be held at the Senior Citl-
zens Center, Waterford Municipal Com-
plex (Rt. 85, south of Exit 77 of 1-395, or
north of Exit 82 of 1-95). Sel-up at 9 AM.
Auction from 10 AM until sold out. Free
admission. Wheel chair access. Bring
your equipment to be auctioned. Talk-in
on 146.07/.67 rptr. For info call KA1BB,
(203) 739-8016.

ST. LOUIS, MO The Gateway Ham Ra-
dio Club will sponsor a Hamfest at the
West County Technical School from 8:30
AM-2 PM. Set-up at 6:30 AM. Exit south
from 164/US40 on Maryville Center Drive.
VE Exams: call (314) 567-8777 to regis-
ler. Flea Markel. Admission tickets $1 in
advance, $2 al the door. Indoor tables
$5. Tailgating $3. Talk-in on 146.94/4.
Contact Angie Fischer KBOHXY, (314)
225-5560, or Dave Novak N@DN, 10
Ann Ave., Valley Park MO 63088. Tel.
(314) 225-1952, answering machine.

ST. PAUL, MN The 8th annual Hamfest
Minnesola & Computer Expo will be held
at the St. Paul Civic Center. Presented
by the Twin Cities FM Club, “The Big
One” will feature major manufacturers, a
huge indoor Flea Market, VE Exams, elc.
Advance tickets $5, $6 atl the door. Ta-
bles $18 ea. Special educational seminar
by Carole Perry WB2MPG. Talk-in on
146.16/.76 rptr. For info, write Hamfest
Minnesota & Computer Expo!, P.O.
Box 5598, Hopkins MN 55343, or call
the Minnesota Hotline, (612) 535-0637.

NOV 8
LONG ISLAND, NY HAMEXPO, spon-

sored by the Radio Central ARC, will be
held from 9 AM-4PM at Sufiolk Commu-
nity College, Long Island Expwy exit
62—Nicholls Rd./County Rd. 87 North 1
mile. Free parking. All indoor Flea Mar-
ket, ham dealers, computer show, VE
Exams, DX. Admission $5 at the door.
Tables $20 in advance. Send to Radio
Central ARC, P.O. Box 680, Miller
Place NY 11764. Talk-in on 145.15-4Z or
449 525-2A. Contact John Mark
KB2QQ, (516) 689-6336 or Jo Ann Col-
letti N2IME, (516) 399-1877.

SPECIAL EVENT
STATIONS

OCTOBER 1992

BAHAMAS The Bahamas ARS will op-
erate C6A500 throughout the month of
October, to commemorate the 500th an-
niversary of the discovery of the New
Worild by Christopher Columbus. Opera-
tion will be continuous during 0001Z-
2359Z Oct. 12, otherwise, intermittent
coverage will be kept through the month.
Frequencies: 3590, 3740, 7030, 7090,
7290, 14,070, 14,135, 14,290, 18,150,
21,140, 21,204, 21,390, 24,950, 28,190,
28,350, 28,990, 146.640 -600. All autho-
rized BARS members may operate in
Oct. with /500 suffix. Awards: 1. Three
different /500 contacts; 2. Ten different
/500 contacts (one must be C6A500).
For QSL send SAE and 3 IRCs to BARS,
Box S$5.6004, Nassau, Bahamas, or
Bahamas Bureau. For an award, send a
copy of your log with 3 IRCs.

OCT1

HOUSTON, TX The M.D. Anderson
Hospital AR Volunteers, sponsored by
the University of Texas M.D. Anderson
Cancer Center, will operate Station
KK5W, 1500Z-2100Z, to commemorate
the 9th annual Childrens’ Christmas Card
Parade through the Medical Center. Dur-
ing 1630Z-1830Z, operation will be from
a float in the parade. Frequencies:
7,292.9, 18,129.9, 21,392.9, 28,392.9.
For a certificate, send QSL and a 9 x 12
SASE to KK5W, M.D. Anderson Hospi-
tal, Amateur Radio Volunteers, 1515
Holcombe Blvd., Houston TX 77030-
4095,

OCT 3-4

PITTSBURGH, PA The Breezeshoolers
ARC will operate W3XX from the USS
Requin S5481, a WWII submarine. Time:
1400Z-2100Z each day. Phone frequen-
cies: 28.450, 21.350, 14.250, 7.250,
146.52. CW frequencies: 28.150, 21.050,
14.050, 7.050. This SE Station is being
operated to celebrate the 1st year an-
niversary of the Carnegie Science Cen-
ter. For a QSL card and cerificate, send
an 8 1/2 x 11 SASE to Ron Berry
WB3LHD, 326 Sunset Dr., Bethel Park
PA 15102.

OCT 10-11

COLOMBUS, IL The Western lllinois
ARC will operate Station WIAWE in cel-
ebration of the Quincentennary of the
European Discovery of America. Time:
1400Z Oct. 10-2400Z Oct. 11. General
SSB and CW sub-bands, packet, and
147.03 WIAWE rmptr. For certificate, send
QSL and SASE to WIARC, P.O. Box
3132, Quincy IL 62305.

NEWCASTLE, IN The Henry County
ARC will operate Station KASRWP in
conjunction with the “Raintree Jam-
boree,” beginning at 10 AM both days,
on the General portion of B0m, 40m,
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20m, and 21.385/28.385. Contact
KASRWF, P.O. Box 607, New Castle IN
47362,

TULSA, OK Tulsa ARC, under the call
sign W50K, will be the official SE Station
for the "Year of the Indian 1992" being
celebrated throughout the State of Okla-
homa. The Office ol State Tourism has
recognized the TARC for this celebration.
The event will begin at 1700Z Oct. 10
and will end 1700Z Oct. 11. Phone—low-
er 25 kHz of the General 15, 20, 40, and
B0 meter sub-bands and the Novice 10
meter sub-band. There will also be a 2
meter SSB station. CW—lower 25 kHz or
the General 20, 40 and 80 meter sub-
bands and the Novice 15 meter sub-
band. For a unique certificate, send QSL
and a 9 x 12 SASE o Tulsa Amateur
Radio club, P.O. Box 4283, Tulsa OK
74159,

OCT 1112

COLUMBUS, OH The Columbus ARA
will operate WBTO 11 AM-10 PM EST
(1600-03002Z) Sat., and 11 AM-8 PM EST
(1600-01002) Sun., to commemorate
Columbus Day and the 500th anniver-
sary of the discovery of the Americas.
The station will operate portable from the
Columbus Day Celebration Site, River-
front Dr., downtown Columbus, in the
General and Advanced portions of 10,
15, 20, 40, and 80 melers, beginning
with the 10m band and moving to the
next band every two hours each day.
Contact with WBTO counts 6 points per
band per day. Contacts with any other
central Ohio station (0500Z Fri.-0500Z
Sun.) on any HF band counts 1 point per
slalion per day. For a commemaorative
certificate, send a copy of the log
sheet(s) which show contacts worth al
least 10 points, and a 9 x 12 SASE, to
Thomas Camm, 1634 Dundee C1.,
Columbus OH 43227-2421.

OCT 15-18

CINCINNATI, OH U.S.A. area radio am-
ateurs will participate in the 1992 Tall
Stacks Celebration of America's river
steamboating era, throughout the month
of Oct. On-air operation is sponsored by
the Greater Cincinnati ARA and the OH-
KY-IN ARS. QSL cards will feature the 17
historic steam paddle riverboats that will
assemble on the Ohio River at the Port
of Cincinnati from 15-18 Oct. QSLs will
be available from Tall Stacks stations, for
contacts throughout Oct. Participating
stations will use the call sign suffixes “Tall
Stacks" or “/TS." OH-KY-IN station
KB8SCH will be particularly active Oct. 15-
18. Tall Stacks, sponsored by the
Greater Cincinnati Convention and Visi-
tors Bureau, recalls the historic and con-
tinuing importance of river commerce 1o
middle America.

OCT 16-17

GILMER, TX Eas! Texas area amateurs
will operate KISUA to celebrate the 55th
annual East Texas Yamboree. Operation
will be in the General 40, 20 and 15 me-
ter phone sub-bands; the Novice 10 me-
ter phone sub-band, and locally on the
147.32 rptr. For a certificate, send your
QSL and 8 x 12 SASE 1o KISUA, Rt. 2,
Box 113, Diana TX 75640.

OCT 20-21

WESTMONT, IL The Westmonl ARC will
sponsor a School-to-School QSO Party
from 0800Z Oct. 20-0800Z Oct. 21. This
event allows students of all cultures to
meet one another via Ham Radio. If you
want 1o participate, please drop a packel

via S-KA9GQF @ W9QVE No. Il.
“School to School.” Send all reports 1o
Westmont ARC, P.O. Box 8, Westmont
IL 60559, USA.

OCT 21-23

NEW YORK, NY The “22 Crew"™ will
operate WB2JKJ from the headquarters
of the Radio club of Junior High School
22 to celebrate the 12th anniversary
of the Club, and EDUCOM, Education
thru Communication. Join them on 7.238
MHz from 1200-1330 UTC, then on to
21.395 fill 2000 UTC. For an outrageous
QSL and surprise package, write to
RC of JHS 22, P.O. Box 1052, New
York NY 10002, or FAX it to (516) 674-
9600.

OCT 23-25

UNION, KY The Northern Kentucky
ARC will operate KACO 1400-2100Z
from Big Bone Lick State Park, in con-
junction with the annual Sait Festival
and The Commonwealth of Kentucky's
Bicentennial Celebralion. Operation will
be on 40, 20, 10 meter phone, and
147.375+ mptr. For a certificate, send a
4 x 9 SASE and contact number to
NKARC, P.O. Box 1062, Covington KY
41012-1062.

OCT 24-25

BROWNSVILLE, TX The South Texas
ARA (STARS) will operate NSCAF Ocl.
24-25 from 1500Z-2200Z o commemo-
rate the Border Air Fiesta Il, sponsored
by the Confederate Air Force's Rio
Grande Valley Wing. Voice operation on
HF will be on 21330 MHz or 28425 MHz,
depending on band conditions. Contacts
via a UHF remote link will be attempled
with CAF pilots in flying aircraft. Listen for
the CAF B-17, B-25, P-51, C-47, etc. For
a photo QSL, send your SASE and QSL
lo Dr. David Woolweaver K5RAV, 2210

S. 77 Sunshine Strip, Harlingen TX
78550.

COOKEVILLE, TN The ARS of Ten-
nessee Technological University
(WA4UCE) will operate an SE Station in
conjunction with the Tennessee Techno-
logical University 47th Homecoming cele-
bration. Operations will be on the Gener-
al portions of the B0, 40, 20, 15 and 10
meter bands, and the Novice portion on
10 melers. For a certificate, send QSL
and a 9 x 12 SASE to TTARS, Ten-
nessee Technological University, Box
5262, Cookeville TN 38505.

OCT 31

ST. PAUL, MN Station WOAA will be op-
erated from the SL Paul Civic Center, by
the SM.A.R.T.S. RC, in conjunction with
the Hamfest Minnesota & Computer Ex-
po. WOAA will operate on the lower 25
kHz of the 20 and 40 meter band and on
the Novice and Tech portion of the 10
meter band. Time: 7:30 AM-3 PM CST.
For QSL, send SASE o WOAA-Hamfest
Minnesota & Computer Expo, PO. Box
5588, Hopkins MN 55343.

OCT 31-NOV 1

BREVARD, NC The Transylvania Coun-
ty ARC will operate K4AIF to celebrate
Halloween from the Devil's Courthouse in
Transylvania County. Operating hours
will be from 2100Z Oct. 31-0200Z Nov. 1.
Frequencies: 3.860, 7.243, 14.295,
21.365, 28.335, 144.25, all SSB and
146.52 (FM simplex). For a certificale,
send a legal size or 9 x 12 SASE 1o
K4AIF, Dick Gustafson, 302 Wilson Dr.,
Brevard NC 28712
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especially for the newcomer, or any ham who wants to get more fun and
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Never Say Die

Continued from page 4

cover design, advertising and ad sales,
dealing with printers, how 1o handle trade
shows, make travel arrangements, write
subscription, renewal and collection let-
lers, establish ad rales, design media
packs, develop direct sales, deal with
newsstands and distributors, handle ful-
fillment of subscriptions, decide on publi-
cation size, buy paper, learn how o deal
with dishonest competition and their lying
circulation numbers, do cosl accounting,
photography, artwork, halftones, color
separations, and so on. I's an endless
leaming experience because as soon as
you gel to be an expert on the subject,
the technology changes.

Publishing was mostly done on sheet-
fed presses when | started 73 back in
1960. The type was sel on Linolype ma-
chines in lead slugs. Hot type. Then
came cold type and Varitypers as the
printing changed to photo-offset in the
1970s. 1BM jumped in front by automat-
ing their elecironic typewriters and run-
ning them from a magnetic tape—! got
one of the first IBM Composers and got
very good at using it.

Nex! came Compugraphic and the
Photo Typositor, with an even more ad-
vanced syslem. Thal put IBM out of the
typeselling business. Then, in the late
"70s and early '80s, computers made
typesetters more and more intelligent. By
the last of the "80s our little microcomput-
ers were powerful enough 1o take over.
Today most publishers are using Macin-
losh desktop computer sysiems. They
sel the type and even lay out the pages.

This column is being typed on my Mac
PowerBook 100, a little laplop computer.
The finished editorial comes out of my
computer in columns, with the spelling
checked, the lines justified and hyphenat-
ed. It prints oul on my little desktop
LaserWriter just as it will appear in the
magazine. These pages are pho-
tographed and from those negatives the
offset printing plates are made to print the
magazine.

As a publisher I've had to leam every-
thing aboul the business. I've read
books, magazine articles, attended work-
shops, talked with other publishers and
50 on. Leaming how to build newsstand
sales is not easy. Like almost any busi-
ness, the whole system is infested with
sharks, all waiting to screw the hell out of
you if you don't know whal you're doing. |
don't know if 10% or 20% of the people in
any business are basically crooked or
not, but the percentage s high.

These days | give lectures at colleges
on what an editor does. There's much
mare o being the editor of a publication
than correcting spelling and grammar on
submitted articles. An editor has to be up
to date on the technology being covered.
The edilor should be soliciting articles—
should know the pioneers and movers in
the lield personally. The editor should
know the key advertisers and their prod-
ucls. The editor has to know if a submit-
led article is technically correct or not.
We've seen egregious examples of edito-
rial stupidity in the audio field of late.

Heck, we saw the ARRL and QST get

gulled into helping promole compandered
sideband. The bright side of thal seems
o be that they may have helped suck
UPS into believing that this lechnology
would help them use the 220-222 MHz
band for their communications. A few mil-
lion dollars later and they've given up.
Snorl, chuckle. If UPS had been smar
enough 1o lake a look at where communi-
cations technology is headed instead of
where it had been, they'd have opted for
an all-digital system.

Even the Japanese have been blind 1o
this, investing billions in analog high defi-
nition TV. They may have beaten the
heck out of us in consumer electronics
production, but they're making cata-
clysmic marketing mistakes which give
us all sorts of opportunities—all of which
we've managed o miss so far.

Juslt look at the way they shol them-
selves in the foot with their Beta vs. VHS
battie, which held back the VCR market
for several years. They managed to
agree on CDs, so thal was the fastest
growing new consumer electronics indus-
try in history. Now they’'re at it again with
their digital compact cassette (DCC) and
mini-disc (MD) technologies. These will
nol only damage each other, they're go-
ing 1o seriously set back CDs in the pro-
Cess.

Any business you get into in your
spare time will be a leaming experience
which will help free you from the fear of
being out of work. It's money in the bank.
And, of course, once you begin to know
your spare-lime business it's going 1o ex-
pand and you'll gel the heck out of that
old nine-to-fiver and never have o worry
again aboul being fired. Oh, you'll have a
new bunch of worries. And you'll be
working 100-hour weeks instead of 30 or
s0. But you'll be having the time of your
life. Only your wife and kids will nolice.
Unless of course you entrap them in your
newfound fun and they're a par of your
new business.

| keep plugging for publishing be-
cause there's such a tremendous need
for information. I've a list of dozens of
new publicalions that are needed. Like
there's this inventor Ovshinski out in the
Midwest, who came up with Ovonics
around 20 years ago. He was on 1o
something, but he never really gol any-
where because there was no publication
to provide information on his Ovonic de-
velopments. You'll see his technology in
Ovonic photo-electric panels, bul not
much else.

New lechnologies desperately need
supporting publications. Any growing field
needs information resources to feed the
growth. Pick a new industry, become an
expert, and start publishing. Or just starl
publishing and then become an expert,
the way | did with computers and digital
audio.

When | published the first issue of
Byte | didn't know squal aboul comput-
ers. Within a year | was lecturing on ‘em.
Within two I'd started two more computer
magazines and was putling on a major
induslry computer show at the Boston
Commonwealth Pier. But without all I'd
learned about publishing by slarting Am-
ateur Radio Frontiers in my spare time,
none of thal would have been possible.

There isn't one thing that I've done

74 73 Amateur Radio Today = October, 1992

that anyone else couldn’t have done. |
just used my time differently. | used it lo
create things and to leam. | do read a lot.
| just counled and I've got aver 50 six-
foot bookcases full of books I've read.
That's about one bookcase a year for the
last 50 years. That's a little more than the
average person in Who's Who reads—
they average about 20 books a year. |
seem {o be running more like 10 books a
month, but then there are an awful lot of
things I'm interested in. My recent orgy of
reading as homework for my report lo the
New Hampshire Economic development
Commission got me into a bunch of new
areas.

If you're even remotely in danger of
being unemployed as a result of changes
in technology or business, you could do
warse than look for a spare-time busi-
ness to sta—and use as a leaming tool.
We don't need management layers these
days when we have faxes, answering
machines, cellular phones, BBS, pagers,
conferencing, voice mail, Fedex, UPS,
compulters and so on. Business is chang-
ing and we either change with it or we're
in for a cold, hard shock as we line up for
those old unemployment checks and
start wondering whal in heck happened.

It doesn't make any difference how
well you can do a job that isn'l needed
anymore. Or one that can be done for
half the price or less in Mexico. Or one
that can be done cheaper and faster by a
computer. Where are those endless rows
of statisticians and people at adding ma-
chines in insurance companies? Well,
they're sure not doing that kind of work
anymore. So how secure is your job? If it
blows away, have you a parachule
ready? Have you been building other
skills and interests?

Amateur radio is a wonderful spawn-
ing ground for new ideas. It provides a
fantastic opportunity to leam, both from
books and by doing. The early ham re-
peater aficionados easily went into cellu-
lar radio and two-way radio sales and
service. Others just blathered and still
have a problem coming up with their
membership dues for the ARRL every
year. Once you have some skills and
know what you're doing, you'll never be
short of money again. You'll be able to
zZip over 1o Europe or Asia if you want.
You'll be able to go on a DXpedition 10
some rare spol. You'll be able to buy that
new ham rig. Any new ham rig.

Mail order is coming along fas!, open-
ing up many opportunities—even in ama-
leur radio. | started my first mail order
business when | was 12 and I'm still at it
with Uncle Wayne’s, Music/NH, and
things like that. Mail order will either
teach you a lot about advertising or pun-
ish you endlessly. You'll learn about using
direct mail, 800-numbers, inventory con-
trol, just-in-time deliveries, pricing, off-
shore manufacturing, importing, export-
ing, writing and designing calalogs, print-
ing, bulk mailing, and so on. And you'll
stant building quite a library.

No, as an enirepreneur you won'
have as much time to spend adding lo
ihe pile-ups or babbling endiessly aboul
nothing much to people you don know
and probably won't talk with again. If the
shoe fits you can gel mad. I'm used to
that and won't mind.

Sudden Death

There’s one more benefit to building
your skills. This has to do with your
sense of seif-worth. People who have low
esteem, such as those who are relired,
have a much higher incidence of fatal
heart atlacks. Since your sense of worth
helps keep you alive, perhaps il's worth
an investment of your time.

It turns out that our feeling of being
useful has a lot to do with our staying
alive. Well, it makes sense, from a sur-
vival of the fittest point of view. Once one
is no longer useful, why not die?

A Business Opportunity

Okay, all you incipient entrepreneurs,
you've been pestering me for ideas for
new products. No, it isn'l a ham prod-
uct—nol for the really big markel—but
you can make a ham model that ought 1o
do well, even with the bunch of frugal
(cheap) old hams we still have left mak-
ing 2 mess of our bands.

The idea for the product came oul of
my research into whal's gone wrong with
our American educalional system. Mostly
it's an old socialist-oriented system,
based on the faclory approach io teach-
ing. We need to admit, even in education-
al circles, that capitalism has won over
socialism and start phasing out our failed
social experiments—Ilike our public
schools.

In Japan, where families are far more
involved with their children’s educa-
tion and far less involved with nightly
family hypnolic sessions watching sit-
coms and ball games on TV, complele
with six-packs, the families make sure
the kids understand the importance of
education by providing each of their
children with a desk for doing their home-
work.

The product then is a kid-sized desk,
complete with the best lighting for doing
homework. Make it sturdy, not out of
cardboard. Give it places to keep things.
Make it deliverable knocked-down, but
simple to assemble.

With the increased parental interest
in helping their kids do well in school, you
should have one heck of a market for
these and sell ‘'em by the zillions.

The ham version shouid be designed
lo fit today’s minialure ngs, not the kluges
of yesierday. You don't need (or even
want) space for the linear—that shouild
be kept far enough away from the operat-
ing position so thal the 60 Hz magnetic
field from the power transformer isn't
messing with your few remaining func-
tional brain or other cells. Our cells tend
to self-destruct around strong magnetic
fields.

On the ham model I'd slant the desk-
top to allow the face of the rig to be
easily accessible—and leave room in
the back for the cables. You need room
for a packet unit, plus a shelf for a com-
puter.

But the parent market is the big one.
Every kid should have a well-lit, dedicat-
ed study desk and a quiet place 1o use
il. Now, can you bring in the economy
model for under $100 retail? Plus ship-
ping, of course. The deluxe model, with
drawers and shelves, should do well at
around $299. And a maltching comfort-
able chair for an extra $497



Are You Mad Yet?

With the ARRL doing every bit as
good a job of running amateur radio as
Bush is Presidenting our country, our
hobby, as well as our country, is in the
soup. The bad guys have taken over
Congress and are running the country
like a Westemn town in the hands of the
saloon owner. The administration hasn't
the guts 1o do anything. And the closest
thing we've got to a masked man to help
us out is Perol. In amateur radio the bad
guys have control of 20m and 75m, and a
good foothold on 2. No masked man
there either. And certainly no one in con-
trol. Please lel me know when you're
mad enough to actually do something
about it!

| was just reading the FCC docket
having to do with relaxing our non-com-
mercial regulations. | got a huge laugh
when | read, “The League states that its
suggested amendment would not subject
the service o exploitation because the
self-regulating character of the service
would provide the proper checks and bal-
ances.” What dream world were they in
when they wrote that bunch of hooey?
Self-regulating? Har-de-har-har. Self-un-
regulated is a more apt way to put it. Ob-
viously no one at the League has tumed
on a receiver in years, nor have they,
from any indication | can see reflected in
QST, been even opening their mail.
We're as self-regulating as the New York
City ghettos.

They did a film on the conversion, dur-
ing the last two or three years, of Manch-
ester, New Hampshire, from a relatively
crime-free cily, to one of crack houses
and prostilutes, with the police apparently
unable to stem the lide. As in many other
cities where this change has laken place,
the local citizens have mostly fled to the
suburbs. But a few have refused to be
cowed. They're fighting back. They're
writing down the license plates of john's
cars. They're selting up neighborhood
action groups—and they're having some
SuCCess.

I've been hassling the ARRL for sev-

eral years now to organize a self-policing
system which would help clean out the
garbage on our bands. Well, obviously
they aren’t going to do anything, so it's up
to you. We need to form some posses to
go after our bad guys. And I'm not talking
about just documenting their evils and
tuming the dossier over to the FCC for
action. I'm laking about us doing the ac-
tion.
We need to pinpoint the bad guys.
Fine, let's start by setting up a high fre-
quency direction finding network. From
there we can get local groups to find out
exactly who is trashing us. Once we
know that it's time to get the posse to-
gether and visit the low life en mass. This
will have an effect 90% of the time.

But suppose it doesn't, then what?
Hey, you've just begun to fight. How
about a little neighborhood newsletter de-
livered to all his neighbors, telling them
whal he's been doing? This will put pres-
sure on him through his family. How hard
can il be to find out where he works?

I'l tell you this, if | lived in the city and
prostitutes started setting up business
near me I'd be out there with my camera,
snapping plctures of every car that

stopped to talkk with them. I'd get their
home address from the city records and
send a picture to their wives to let them
know what their husband's doing. | might
even print the pictures on postcards.
Snicker.

You remember when people would
take your picture walking along the street
and then hand you a card telling you
where you could get a copy? | wonder if
the johns might want to spend $20 for a
photo of them talking with a prostitute
from their car? You might be able to gen-
erate a very good business that way—
make several hundred dollars a day. If
they don't pay the $20 their wife'll get the
picture. It's my entrepreneurial twist of
mind—! can't help it. Why not make a
buck and do good at the same time? If
they can afford $50 for the prostitute,
they've got an extra $20 for you.

Anyway, there's plenty we can do to
clean up our bands—but we have to want
to enough to make the effort. We have to
care. | think it's clear to even the most
fuzzy-minded hams that the ARRL isn’
going to do squat—and we know the
FCC would rather just close down the
bands than spend the money to police
them. It'd be cheaper—and then they
could auction them off and put a few bil-
lion into the treasury for Congress to
send to some lousy dictator, or to build
useless dams. They spent a few mil
building a totally unneeded dam in Peter-
borough, courtesy of the political clout of
Senator Cotlon a few years back. Great
pork project. Buncha crooks.

It's all up to you. I've explained how
you can reclaim our bands from the ban-
dits, but you've got to stop grousing and
actually do something. The meek do not
seem 1o be making much progress in in-
heriting the earth. They're more giving
ground.

How The Brain Works

It might be closer to entitle this piece
“Why we're all crazy." That's more the
normal journalistic style—go for people’s
attention. Well, it works for the National
Enquirer, right?

Though we tend 1o constantly look for
similarities in people—things with which
we are familiar—we have to admit that
everyone Is different. Some are a lot dif-
ferent, some just a little. Those who are a

whole lot different we label as crazy. Bul
it's all just a matter of degree.

And that raises the question, how
come everyone Is so different? And when
someone gets too different Is there any-
thing we can do about it? Or do we have
to lock "em up and do our best not to be
bothered? Of course once we understand
why people are different, that'll presum-
ably help us not only repair those who
are the moslt screwed up (different), but
might also help anyone with a less than
optimum response to things.

To understand how our mind works
we have to starl with some very basic
concepls. Also, | hope the concept thal
the mind and body are paris of the same
organism and cant really be considered
separately won'l sirain you. When | refer
to the mind, that's shorthand for
mind/brain/body.

Law One

All living things obey one universal
law, the law of self-preservation. It's a
good basic law and the one from which
the other natural laws developed. Once
you have that one law, the others are in-
evitable—such as survival of yourself
through your children—and the survival
of all living things through natural selec-
tion and the survival of the fittest.

Now, if you were going o design a liv-
ing thing of any kind, you'd build in the
self-preservation law as pan of the most
fundamental programming. You'd hard
wire thal into the computer system. Com-
puter system? Well, all living things seem
to be able to be aware of other living
things and react to them, from amoebas
lo trees—even most people. That calls
for some kind of intelligence that we don't
see in a rock—or on 14.313 kHz. So let’s,
for simplicity’s sake, compare whatever
living things use to be aware of other
things and react to them to a computer.
I'll greatly simplify my job of explaining
how people work. If you understand
aboul programming computers, that
won't hurt either. That means under-
standing about hard-wired instructions,
machine language, and so on.

So let's start by comparing our brain
lo a computer. And that's mostly what it
is. No, it isn't digital. We're just beginning
o discover how the fool thing really
works. We have discovered that it's aw-

QSL of the Month
To enter your QSL, mail it in an envelope to 73, Wayne Green Inc., 70 Route 202-N,
Peterborough, NH 03458. Attn: QSL of the Month. Winners receive a one-year
subscription (or extension) to 73. Entries not in envelopes cannot be accepted.
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fully complicated, but we haven'l even lo-
cated exactly where memories are stored
or in what way they're stored. We know,
but don't like to admit, that not all brains
are equal at birth. There's a little matter
of genetic design, with everyone being a
little different. That *all men are created
equal” stuff is baloney and gels reason-
challenged people into all kinds of trou-
ble. Some people starl out with better
brains.

Alas, by the time the kid gels
squeezed out into the world some nine
months later, the environment has al-
ready had a good (or bad) head start on
programming. Now, if you use common
sense (whatever that is), or understand
computers, you know that the earlier the
programming, the more influence it has
on the end ability of the computer to func-
tion effectively. Well, you're going to hate
the concept, but that's the way it is with
kids. That nine months sloshing around,
getting occasional poundings from dada
as he sees how close 1o birth he can con-
forts, all are programmed into the devel-
oping computer system.

Yes, that little fetus can hear what's
going on. No, it can't think yet. But it can
and does react to noises, drugs, and oth-
er disturbances. The real downer Is that
little Icky in there is busy recording a lot
of that noise—and that includes voices.
Ask me how come the fetus does some-
thing like that.

Let's go back to Law One, self-preser-
vation. Well, if a living thing Is going to
preserve itself it has to avoid getting
killed. Make sense? And what helps liv-
ing things avoid death? Senses. Like for
instance pain. We have a built-in pain
sensing system to prolect us from hurting
ourselves. We go lo rather great lengths
to avoid pain because that’s equated with
non-survival on a very basic level.

Now here’s where things get screwed
up. The basic idea is a good one. The
stove is hot and you get burned if you
touch il. So you quickly learn to keep
your wandering fingers off stoves. You
avoid the pain—and that helps you keep
10 operating fingers—at least until you
take shop and are inattentive for a mo-
ment,

The hard-wired programs in our com-
puters have an instruction which says
that when we feel pain we equale that
pain to our other perceptics. This is a
way to help us avoid the pain a second
time. So if we see a slove or hear a ket-
tle, or whatever, we don't have to con-
sciously consider whether to draw back
those fingers or not, we gel 'em the hell
out of there fast and think about it later.
This doesn't happen on a conscious lev-
el, it's subconscious. Well, the difference
in time between the two functions can
save your life, so that's a good basic pro-
gram.

The pain sets up this sort of look-up
table in the subconscious mind which has
a little bunch of neurons equating the
perceptics registered at the time of pain.
This is not a thinking operation, it's entire-
ly automatic. Alas, as Congress has
proven 1o us endlessly, even the best of
laws tend to have bad consequences.
And this basic response has some terri-
ble consequences. The basic idea



probably works fine for trees and amoe-
bas, but by the time it's applied to hu-
mans if's in need of some serious updat-
ing. But changing a basic law is far more
difficuit than tinkering with the Constitu-
tion—like trying to pass a law preventing
Congress from spending more money
than we have,

The problem is that it doesn't take
long before there are thousands of these
memory circuits, all warning us to avoid
sounds, sights, feelings, and so on.
Then tens of thousands. Yes, it's possi-
ble o go into the mind and erase these
fool equation circuits and when we do
the person’s IQ zooms upwards as more
and more of the mind is available for
thinking and no longer tied up with all
that garbage.

The basic instruction says we're 1o
avoid pain because pain can lead to
death. Maybe you've noticed—all pain
Isn't physical. We suffer emotional pain
too. And yes, the brain treats emolional
pain exaclly the same way it treats phys-
ical pain—il sets up a circuit with all the
perceptics dulifully recorded that went
with the pain.

Does all this make good sense? And
now can you see why, with subcon-
scious messages to avoid this and to
avoid that, we are so irrational? That's
the way we've been programmed. We
don’t know why we are uncomfortable
when we hear a certain sound. We don't
have a clue that a sound paltern can
trigger our reaclions. Sound pattern? Do
| mean like the pattern of some words?
Bet your bippy | do.

S0 lel's go back to thal fetus record-
ing sounds when it registers pain. It's
like a tape recording. There's no under-
standing of what the sound patiern
means. Thal comes later, and still on a
subconscious level, where the sounds
still have no way to be translated into a
consciously understood meaning. But,
whooey, can they have an impact on our
lives!

Hypnotism

if you know much about hypnolism
you know that people can be made o do
things they wouldn't normally be able 1o
do—and then later have no recollection
of doing them. You can tell a hypnolized
person that when they wake up they will
not be able to see a certain person in the
room. And they won't.

You can tell them that when they've
been brought oul of the trance they'll
take off their jacket when you touch your
sleeve—and pul it on again when you
touch your throat. You wake them up
and they’ll be taking off their jackel and
putling it back on a dozen limes, each
time coming up with what is to them a
rational reason for it. After a while itl fi-
nally become apparent, even 10 them,
that something's amiss. But meanwhile
they will sincerely explain their actions
and believe what they are saying.

The subconscious works that way.
The sorry fact is thal we can'l believe
our own conscious minds. We're con-
stantly lying to ourselves and others.
This has a lot to do with why none of to-
day’s psychotherapy has much of an ef-
fect in changing people. We don't con-
sciously lie, but on the subconscious lev-

el the lying is endemic as these protec-
live pain avoidance circuits kick in and
out

The Good News

Yes, il's possible to help others to
erase those darned pain avoidance
memory circuits. | know how to do it and
I'm very good at it. It takes a little prac-
tice—practice and a solid understanding
of what you're doing. No, you can't do
anything to help yourself—it's that con-
scious mind of yours, which will protect
you until your death. The therapist has to
bypass the conscious mind and work en-
tirely with the subconscious—which for-
tunately is simple fo do.

The Bad News

As far as | know, no one is available
anywere who knows how to do this.
There used 1o be a few people who were
very good at it, but most of 'em are dead
now—and I'm not looking so good my-
self. The other bad news aspect of this is
that once you undersiand how to repair
screwed up brains, you also have a key
to use your knowledge for evil. One
chap, who | knew quite well, did this and
made billions.

Wow, billions! Does that get your en-
vy working? | think that's one of my
problems. | haven’t any envy. | can't
think of anyone in the world that | envy—
or that | even remember envying. | know
a bunch of multi-millionaires and even a
billionaire. | wouldn't swap with any of
‘em.

Yes, | can tell you how to help others
with psychological problems. But you'll
find the same thing | did. People’s con-
scious minds are so protective that
they'll do almost anything to avoid clean-
ing out the circuits thal are screwing
them up. They'll take off and put on their
jackets for years, coming up with fresh
excuses each time—excuses they really
believe. And they'll get into lousy rela-
tionships, act irrationally, and make a
mess of their lives and those around
them. But get help? Har-de-har. It's the
same with drug addicts who are the last
to admit their addiction—1t0 crack, nico-
tine, alcohol.

So I'm not sure why you'd want io
bother leaming how 1o help people when
so few are willing to be helped. And you
can't help yourself. Of course, if you
work with someone else, you can help
each other, which works out well. The
problem with that is that you can't ever
work with someone who is afraid of what
you'll think. This erects a wall. It really
has to be a stranger to work well. And
once you get familiar with the process
you can go in there and clean out whoile
messes of avoidance circuits in short or-
der. You can actually help 100% of the
people you work with and do in hours
what other therapies only hope to do in
months or years.

I've helped well over a hundred differ-
ent people so far, so | have some inter-
esting anecdotes. No, | haven't time to
go back into that business, so don't ask.
But | will say that very few chronigc ill-
nesses are unavoidable. Every iliness
has a psychological component—an
easily found and erased component—
once you know how.
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Explaining how to repair the mind
isn't as easy as explaining how it works
and how it gets so screwed up, so it'll
take a good deal of whining and com-
plaining to get me back to my word pro-
cessor to tackle that topic. | expect I'l
get a lot more | don't always agree with
you" baloney. As soon as you've done
as much research on the subject as |
have I'll respect your opinions—if you
can back 'em up with facts or experi-
mental data that is repeatable—which |
can. My concept of how the mind works
not only makes sense, but once you un-
derstand the concepl, you can see why it
has to be that way. It explains everything
we see happening, with no loose ends or
anomalies.

Those Crowded Bands

What's all this phony-baloney about
us needing more hams when our bands
are so crowded that making uninter-
fered-with contacts is almost impossi-
ble? Sure, | get letters from readers all
the time, demanding that | stop, already,
with my endless push to attract more
hams o our hobby. We just haven't any
more room for them!

Indeed, this has been an ARRL direc-
tor beef for the last 40 years. My com-
plaining readers have apparently con-
vinced themselves that I'm pushing for
more hams so I'll have more subscribers
to 73 and make more money. Well, per-
haps the director mind-set explains why
the League has done almost nothing to
altract more youngslers, despite endless
promises. Oh, oh, there goes Wayne
trashing the League again! Trashing? |
suppose saying the truth is considered
trashing, particularly by people who don't
want that truth known, or at least don't
wanl to face iL.

So let's take a look at our bands, just
to get some perspective on how crowd-
ed they really are. Should | start at the
high end, or the low? If | start high I'll
lose your attention fast since we have so
many totally unused megahertz up there,
so let's begin with 160m. Here we have
a 200 kHz chunk from 1800-2000 kHz.
Of course | can remember from when
the phone band went from 1800-2050,
and every kc was packed solid with AM
signals every evening. The CW band
went down to 1715, but had littie activity.

Loran has so chopped up the band
that it's never been very popular In
the last 50 years. Satellite positioning
technology will eventually clean out the
old Loran garbage and leave us with a
clean band. I've made occasional forays
down to 160m, but I've generally gotien
discouraged by the noise. I'd be interest-
ed to hear from 160m denizens aboul
how serious the QRM problems are
these days—and how much the Loran
noise has abated. Is QRM a major prob-
lem?

That brings us to BOm, where we
have some CW ftraffic nets, a cluster of
Novice CW, Canadian phones, and then
a horrendous mess we call our 75m
phone band. There's a small, hardy
group of 75m DXers who haunt the low-
er end of the phone band, trying to sift
weak DX signals through the Canadians.
| used to have fun doing that, ofien luring
European and African ops down to 75m

from a 20m contact. I'll never forgel the
excitement when | was talking on 20m to
my home slation while visiting Central
Australia (VK3ATN) and we went down
to 75m and there was my W2NSD/1 sig-
nal, roaring in 5-9+, Wow!

75m is fairly crowded, but fortunately
most of the aclivity is stacked up into
round tables, so around 80% or so of the
ops are listening at any one time. Any
time you get fed up with the QRM in the
phone part of the band you can plug in a
computer and move down for some nice
high-speed CW or RTTY round tables in
the more open parts of the band.

40m. Sigh. | gave up even frying on
40m a long time ago. How about some
aficionados reporting on 40m today?
Where's the DX action on CW? Where
are the traffic nets? RTTY? Slow-scan?
Yes, | know where the phone band is—
up there in that shortwave broadcasting
cacophany.

Then there's the 10.100-10.150 kHz
band. 50 kHz. Much QRM there? Maybe
| should start a series of weekly 30m
contests, with separate awards for CW,
RTTY and packet? Heh.

20m. Ha! Yes, the phone band is of-
ten a mess. There are the Canadians,
then the DXers, then slow-scan, then
some nets, then comes the K1IMAN and
KV4FZ sewers. Below the Canadian
phones you'll find RTTY and high-speed
computerized CW and some wide open
spaces where CW fans are able to work
DX with very litlle QRM.

The 18.068-18.168 kHz band, if any-
one has been able to find it, is another
ITU band for CW fans. What's doing
there?

15m keeps fairly busy these days, but
| don't think we're going to hear much
complaining about QRM.

The sun spots have been keeping
10m busy, but it's nothing like the old
days. | remember back in 1946 when 10
was packed solid with AM signals when-
ever it was open. 28.5-29.0 was kllowatt
alley. Is anybody compilaining about
QRM on 10 these days? | suspect we
could quintuple the activity without caus-
ing too much aggravation.

Six meters was once packed with
Techs between 50-52 MHz, but that was
before repeaters sucked 'em all fo 2m in
1970. There's not a lot doing on 6 these
days.

Twenty years ago the move to re-
peaters on 2m was new technology.
Since then we've remained technologi-
cally frozen. The rest of the world is
moving to digital voice, but we're still
hanging on to NFM which, by the way, |
helped pioneer back in 1946. After 46
years it's almost time to start thinking of
moving ahead in technology. But then
we have a lot of old-timers who are still
hung up in the 1830s with CW—appar-
ently unaware that amateur radio is the
only service left using this molasses
mode.

As | travel around the country | check
into every repeater | can reach, asking if
there’s anyone around. There rarely is.
From what |I've seen, 95% of our re-
peaters could be shut down and no one
would really notice. Most of 'em seem to
be exercises in ego extension, nol com-
munications systems with any real pur-



pose. Heck, I've got one myseilf which | doubt I've used |
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moved all of the repeater links to 10 GHz, we could put
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tional antennas and not have any interference between
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ference (probably more A sl ot
: so with a box type loop 7 1r2n «.I. 7 W2s
i Sincr :::iuc to the larger aper-
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________f__ji B When a regenerative Figure 4. Multiple ferrite rods can be stacked as shown to
Ty device such as the loop increase the capture area (not to scale).

Figure 3. Simpler alternate design. HESCLIVRC Hikwe OF # 7o

generative preamplifier is used with a con-
the longer the core the larger the capture ventional receiver it will be more effective Parts List.
area (aperture). to place the receiver in manual volume con- | C1 365 pF variable (see text)
A friend gave me a dozen 1/4" diameter  trol. Tumn the audio gain full up and use the | §2 220 PF discceramic
by 7-1/2" long ferrite rods with a permea- RF gain control for comfortable listening. cs n:m"m:
bility of 1800. I cemented seven of the When the regenerative amplifier is in oscil- R1 5k potentiometer
rods together to form a core cluster 22-1/2" lating position, or near so, it can trigger the | R2 1 MEG
long. This scheme can be used with miscel- automatic gain control (or AVC) and it will Eg'm 1':‘:"
laneous lengths and rod diameters. For best  deaden the receiver’s response and may take | g3 MPF102 EET
structural and electrical reasons, the joints  several seconds to recover. This can be most | Q2 2N3904 NPN transistor
in the rods should be staggered. See Fig- annoying when you are tuning the amplifier | L1 #28 enameled wire (see text)
ure 4. circuit at its threshold. Misc. Ferrite rods (3/8" 1o 1/2" dia., 7-8" |ﬂ‘|'lg}
WARNING: Ferrite rods are very brittle, In conclusion, the regenerative loop, com- Ferrite rods can be obtained from Amidon As-
like fine porcelain, and extreme care should pared with a straight preamplifier, far ex- Fﬁaﬂtaméﬁiﬂ-} Eﬂﬂﬂ;ﬁgﬁ:ﬁlﬂgﬂnﬂﬂ_ﬁg 9'352&
be used in their handling. Dropping a rod is  ceeded my expectations. While not provid- thism;ii;nna}is sheir padt numb’;‘:';g;im;?ﬁau.“;
sure disaster! ing the volume with the receiver using an 1/2* diameter by 7.5" long rod with a permeability
| used the regenerative circuit on several of outside longwire antenna, the loop does not | of 800; available for $18.

my open wire box loops, one low frequency have the susceptibility to local neighborhood
and the other medium frequency, by adding a  electromagnetic interference that you would important advantage.

proper source tap. Again, the results were ex- experience with a longwire, and the direc- If you like loops, try this scheme and you
cellent. The source tap, for mstance, on a 20- tional characteristics of the loop can be an  will be in for a big surprise. 73]
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DOUBLE Pi Toroid output filter allowing no-tune - Range extenders - 300 Ohm Heavy Twin 13:
broadband operation into 50 ohm load or antenna, - Passing traffic w :Tl‘::’r'r:'::“:“‘l'l*:';"'*.
75-2 to 2% watts AF output al 10-16 VDC respectively 2 - Hiking, fishing, back packing, exploring © el ' BALUNS :
Reverse polarity protection. On board crystal socket, g - Fox hunting = ::lr:':'m":lfm Current-type
Mating terminals supplied. Silver mica capacitors used - - Great wired into your mobile z 3607 Tt \ Laboratory Developed
in tuned circwts. 2" x4"x1/16" G-10circuit board, One =] - aniy Unequaled Specifications
year lactory warranty, Comprehansive manual 5 L 'HMIF:-'- for every application
9 | H iC
Fully assembled—just add battery or power supply = o UP;E;E:!‘H::”,;T;
cryslal, key and antenna for instant land, maobile or - 5o |
marnne operation o % B1-2K 1.1 2KW 'Curreni-Balun'  $17.95
i O B4-7.5K 4:1 Lo o 1.5K BO-10M  §15.55
Meter Band Special Introductory Price =2 ¥ 14K Current-type Beam Balun 1:1 8KW  $24 58
SW1-160M {1.8-2.0 Mhz) $34.95 E Remote Baiun 4:1 Open-wire to coax Current-Baiun  $20.58
SW1-80/75M (3540 Mhz) $£26.95 | D
SW1-40M (7.0-7.5 Mhz) $24.95 c (804) 484-0140
SW1-30M (10.0-10.5 Mhz) £23.95 = Free 48 page Discount Catalog. Everything for w
To order: Specily meter band desired and include check or z tennas, connectors.ccax. Allowdto ‘n ecks for
money orger for correct amount. Also include §2 507 Foreign F} I delivery of Catalo g or send 54 for hugh Refere
orders add 20%) for shupping and handing. PA residents z by Prionty Mail. Mention ad for these prices
add 6% sales fax 10 price of unilfs) It s Amazing what Simplex can do :Hﬂ"r, il subject to change. ADD E-HIF'F"I.'-EI'." | A & MC
-y T . Give card &, exp. date, signature. VA res i5 31
RYAN COMMUNICATIONS, | |ispouCopmd Ushomey o -ronorserve | - [RCREMESE r
Box 111E Camelo! Rd ., Portersville, PA 16051, USA W:nnlpuaugg HUE Personal Cheque. E:::‘nr:'!tg T‘r:ge DEALER INQUIRIES INVITED
(412) 368-3859 Canada R2C 4A2  phone (204) 661-6859 Box 6159 * Portsmouth, VA 23703
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EVERE( 7I§SUE AMATEUR RADIO EQUIPMENT
O

e s CALL @] 800-942-8873

on microfcnc: ute M nc. For Your Best Price

;Tgfnm:;neg: fa L':E b?;tﬂbef , 1960 Authorized dealer for Icom, Kenwood, Yaesu,

gh lasty ~ ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

;;u ;tar?ﬂ:tﬂv:;;f:lsi Lﬂé‘:ﬁﬁiﬁ: g‘f‘ Concepts, Hustler, Kantronics, Wilson, Diamond,

bulky back issues. Our 24x fiche have 98 Hﬂl‘ﬂ-lo. LGI'EEH. Wm. M. Nye, B&W, ARRL. Ameritmn,
pages each and will fit in a card file on E]JSBH Farr Corner. DTK

your desk. : :

1057 East 2100 South, Salt Lake City, UT 84106
okiselispe it L et el 801-467-8873

$220. Libraries have these readers. CIRCLE 158 ON READER SERVICE CARD

The collection of over 600 microfiche, is ATV CONVERTERS . HF LINEAR AMPLIFIERS

available as an entire set, (no partial sets)

Sl
for $285 plLlE $5 fﬂr Ehlpﬂlng [USA]’ usrnﬁi?.v“ THE ‘:f&"ﬂ:?:m HF AMPLIFIERS por MOTOROLA BULLETINS
. [ w8
Annual updates available for $10. mem e EO VIR e Dot
I e AT N ERIAL
# = & "
Your full satisfaction is guaranteed or ANTISL 20W 8378 EB1SA 600W BAdd 1S 1m; '“"':T "‘
your money back. Visa/MC accepted. AR313 J00W $483 00 o CHE—8 Copper Spreaderfantat/é]
MEW!! 1K WATT 350 MMz Amplifier W slso stock Hard —ta—Find parts
BUCKMASTER 5 [} POWER SPLITTERS and COMBINERS CHIP CAPS —Kemet /ATC
d R0 =d50........connisianrrrsnsrrssins W5 M i=J0MHa METALCLAD MICA CAPS =Unslca/Semca
PUBL'SHING ATV] 420450 (GaAS—FET § 49.05 Kit 600 Watt PEP 1-Port : RF POWER TRANSISTORS
ATVE §02-028 [GuAS-FET).......0 50.95 Kit 1000 Watt PEP 1-Part 5 MINI-CIRCUIT MIXERS

1200 Watt  PEP d=Port ....ccoovninvenmrns 4 10.05 SBL- .'l 1- SItIM

' 1Wh|t5hﬂ” i T SR—— e An'n.us it - PUSH—PULL LINEAR o § T
Rﬂute 4’ Box 1630 W—m’ﬂﬂfﬁﬁ—_ VK200—-20/48 RF Choks................ ' 120

56— 5006538 Ferrite Bead

B TO.05 Kit MEBET—PN (Kt : veranes $159.98
. TE Wait Model BT5A 1119.9% Kit I-IIIT—FEI:I:‘.!I.-ﬂp NS s 1800 Broadband HF Transformers
Mineral, VA 23117 SN e i e P31 o S8 S0 A4 1330 for ipping and handiing
’ For detailed information and prices, call or write for sur free catslog.

0026826628 —— mlggTwc'e"ﬂt"scatm
- "ﬁf. .

508 Millstone Drive * Xenis, Ohio 45385 * (513) 4268600
CIRCLE 168 ON READER SERVICE CARD FAX 513-429-3811

Quality Microwave TV Antennas

WIRELESS CABLE - IFTS - MMDS - Amateur TV
Ultra High Gain 50db{+) » Tuneable 1.9 to 2.7 Ghe.
* 55-Channel Dish System 3$199.95
* 36-Channel Dish System $148.95
= 20-Channel Dish System $124.95
» (ptipnal Commerciai Grid Antenna (nol shown) Add 55000
= 'Yagi Antennas, Componants, Custam Tuning Available
» Call or write (SASE) for "FREE" Catilog

e " PHILLIPS-TECH ELECTROMICS
Dish System P.0. Box 8533 « Scottsdale, AZ 85252

Amateur Radio

Language Guide
» Wrinen especially for the ham radio operalor
» Hundreds of phrases * Vol 1—incl. French,
Spanish, German, Japanese, Polish « Vol. 2—
incl. Swedish, Italian, Portuguese, Croatian,
Norwegian. Yol. 3—incl. Russian, Danish,

Czech, Korean, Hawalian. ONLY $10

Send $10 per vol. in U.S. (outsice U.S. §12.50 per vol.)
ROSE, P.O. Box 796, Mundelein, IL 60060-0796

The $349.00 Bullet-Tested QRV Solar Power Supply Keeps your
repeater on the mir ‘round the clock or powers your | 00w HF station 4
&0 hrs a month, Control circuit speeds charge., protects gel cells &

sealed batteries. Fully assembled, QRV, portable, Easily expanded.

et A 3 ’ Add S105&H Infa %1
S, 5807 G148 e s e s e Anfennasiest

CIRCLE 249 ON READER SERVICE CARD CIRCLE 134 ON READER SERVICE CARD CIRCLE 236 ON READER SERVICE CARD

eTiling

THE th() 16 ELEMENT
222 MHz YAGI

SCARED OF THE CODE?

IT°S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS—AND BEYOND

QRP 'SHOUP KITS'
SUPER EASY TO ASSEMBLE

|ELECTRICAL SPECIFICATIONS:

Muess res ga : a8a Morse Code teaching software from GGTE is the
oo . most popular in the worid—and for good reason.
2 Sidelcbe aereion e You'll learn quickest with the most modern teaching
“Shoup Kit Halmarks tst E-Prane '8 48 methods—Including Farnsworth or standard code,
FOR SERIOUS QRP OPERATING * RX 8040 RECEIVER . e tes on-screen flashcards, random characters, words and
¢ TX 8040 TRANSMITTER (EACH KIT §159.85 + $6.00 S&H) Masiomuet-pees 1800 Weti billions of conversations guaranteed to contain every
THE RX 8040 RECEIVER QRP THE TX 8040 TRANSMITTER mipadance 50 ot required character every time—in 12 easy lessons.
° DUAL BAND 80/40m ® SWITCHABLE AUDIO FILTER, MECHANICAL SPECIFICATIONS: Sneak through bothersome piatesus in one tenth of
CW/SSB * METAL CUSTOM "MATCHING" CABINETS © NEC- Lengih 17R 4in a word per minute steps. Or, create your own drills
Bonm 1 375" 6061 T-8 Abumirum
ESSARY BELLS & WHISTLES © CONVENIENT MULTI-PUSH Beneria 316" Aimeram rod and play them, print them and save them to disk.
Ele-hant INS0mE Bilmcis Clesirir ’
REATL A% Simnioss Steel Element Hardware Get the software the ARRL sells and uses 1o create
* OPTIONAL INTERNAL AC POWER SUPPLIES' FOR BOTH RXATX fim s Tyl their practice and test tapes. Morse Tutor Advanced

* RANDOM WIRE ORP ANTENNA TUNER FOR RX 8040 AND TX BO40 ALSO AVAILABLE

RA4-50, RA7-50, RAB-2UWB. FO12-144, FO12-147. FO15-144 Tutor is great—Morse Tutor Advanced Edition is even

* AUDIO FILTER. SWITCHABLE FOR CW SSB-FOR EXISTING FIGS - . . Saties .

FO16-220, FO22-432, FO22-ATV. FO25-432, FO33-432, FO11-440 —and it's in user selectable color. Order yours
* WIRELESS FM MONITOR FOR ANY RECEIVER, 500 FT RANGE _ POWER DIVIDERS __ .. STACKING FRAMES today.
(FOR 1992 SHOUP-KIT CATALOGUE - PLEASE INCLUDE 5.50 STAMP) ;

m.m s 2~ F 1 =B oS D T Do Duosae
{mmmmmmﬂ AX 8040 | !"E':trlijmr::.-..z.t__f-:! :‘!'.'I'_ 100 Searvess ssopers §75 SO0
Aaa §5 UPS 5% for sach aten mw“ mmw
BT omem :*u;s.;ﬂr' = For all ers ]'*
D s Sl e, i Ak 1 Available at dealers, thru QST or 73 or send §29.95

+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specity 5% or 3% inch disk
(price includes 1 year of free upgrades)

AMERICA

3579 GRANDJEAN RD.. ROSE CITY, Mi 43654

(517) 685-2322

BUTLAND ARRAYS

¥ I." .‘ i0 pm EST

A W dp TEL
CALL OR WRITE FL'IH l'.J'l-.IH HE‘W [Jﬂl.ﬂ.LUh
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Number 23 on your Feedback card

Bill Brown WBBELK

c/o 73 Magazine

70 Route 202 North
Peterborough NH 03458

ATV Contest

The Indiana Amateur Television &
UHF Club is holding their second
ATV contest during the entire month
of November. An ATV contest like
this should help stir up activity and
help inspire ATVers to improve their
stations, thereby improving their DX
capabiliies. The object is to work as
many ATV contacts as possible on
frequencies of 420 MHz and above.
The contest starts at 0500 UTC on
November 1, 1992, and ends at
0500 UTC on December 1, 1992.
Anyone in the world is welcome to
submit entries.

Power Categories

To help even the odds against the
Big Gun stations, there are four cate-
gories to choose from, based on
your peak power level: Class | is for
stations using less than 5 watts,
Class Il ranges from 5 to 34.9 watts,
Class [l from 35 to 99.9 watils and
Class |V is for operators using over
100 watis.

Exchanges

Only confirmed two-way ATV con-
tacts of 10 miles or more will count
(stations operating under 5 watts
have no minimum distance limit). No
repeater, balloon or airborne con-
lacts will be allowed. To enter the
contest just keep a log of your con-
tacts with the following information:
1) Callsign contacted, 2) QTH con-
lacted, 3) Dislance in statute miles
(provide the latitude and longitude of
the contact and your station, if possi-
ble), 4) Picture rating (P-level), 5)
Power level used, 6) Time (in UTC)
and date of contact, and 7) Frequen-
cy used.

Scoring and Entries

One point will be awarded for
each slatute mile between your sta-
tion and the other station. Only one
contact is allowed with the same sta-
lion on one band. Contacts with the
same station on different bands will
be counted, however,

To enter the contest, just send
your logsheet (see Figure 1 for an
example) to Chuck Crist WB9IHS,
6455 Madison Avenue, Indianapolis
IN 46227. All entries must be post-
marked no later than December 15,
1992. All entrants should include
their home phone number. Blank
contesl log sheets are available from
WBSIHS if you send him an SASE.

The Awards
An attractive plague is awarded to

Ham Television

the winner in each power level cale-
gory. Your name and callsign will be
engraved on the plaque and you can
display it proudly in the shack for one
year (unless you win the next year
as well), You will also receive an at-
tractive certificate suitable for fram-
ing (see Figure 2). A separate award
will be issued for the longest dis-
tance contact, regardless of power
level. All awards will be issued dur-
ing the January meeling of the Indi-
anapolis ATV and UHF Club (you
need not be present 10 win).

This contest should be a lot of
fun It's a nice leisurely competition
that should inspire you to dust off
your equipment and warm up the

frequency,
License-Free Video

I've received a number of letters
asking where you can operate a
TV transmitter without an FCC
license, There are currently only a
few frequency ranges that you can
use: 902-928 MHz, 2400-2483.5
MHz, 5725-5875 MHz and 24-24.25
GHz. Power levels are restricled to a
very low level, measured as a field
strength of 50,000 pV/meter at a
distance of 3 meters (250,000
uV/meter for 24-24.25 GHz). This
equates to a power level of approxi-
mately 2-10 milliwatts, depending on
the efficiency of the antenna (usually
a ground plane). Exceeding this field
strength limit through modification of
the transmitter or by using a gain an-
tenna is strictly illegal. Harmonic
content should also be down at least

e —
e e,
T e ey ey
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B e B
e
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ESIDENT

40 dB from the center carrier. You
can design and build up to five trans-
mitters for your own personal use as
long as you don't exceed the field
strength limit; more than that number
requires FCC-type acceptance or
use of transmitters that are already
type-accepted. The only way you can
extend your range substantially is
through the use of a good receive
station with a gain antenna.

There are countless transmitter/
receiver pairs available in mail order
catalogs, local video/discount stores
and Radio Shack stores that operate
in the 900 MHz band. The units that
I've seen use AM video modula-
tion and are usually not crystal-
controlled (some units do tend to
drift somewhat). These are usually

cation could be the basis of an in-
expensive 900 MHz ATV station (on-
ly if you have a ham license, of
course).

A few years ago a number of de-
vices showed up in the country that
operated on the low UHF comercial
channels (channel 14, for example).
A few manufacturers offer kits that
transmit in this range as well. As far
as the FCC is concerned, you cannot
transmit television at ANY power lev-
el on a commercial TV frequency
and these devices and circuits are |-
legal if you use them.

If you don't have an amateur radio
license, your best bet is 1o use
the 900 MHz devices or get your
license and come on over to the ham
bands where you can run some real

very reasonable and with modifi-  power! 73]
Comest Log Sheet Page of
Start Date 1992

Call

Location Class Entry

Optional Info: Latitude Longitude

Contact Distance RPT Power | Time Freg.
Date | Call QTH Name | (miles) (P1-P5) (Wans) | (UTC) |(MHz)
Pis. |Revd | Sent

Figure 1. The suggesled logsheet for the ATV contest.

AWARD

Figure 2. Win this attractive award in the ATV contes! sponsored by the Indiana Amateur Television and VHF club.
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Number 24 on your Feedback card

DEALER DIRECTORY

DELAWARE
New Castle

Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mfg., Ameritron, Cushcraft, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As-
tron, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71
Meadow Road, New Castle DE 19720.
(302) 328-7728.

NEW JERSEY
Lodi

North Jersey's newest Two Way Radio
and Electronics Dealer 1s now open.
Sales of ham, business, marine and CB
two way equipment as well as scanners,
shortwave, electronic kits, antennas,
books, cable boxes and more. Friendly
service and low prices. ADVANCED
SPECIALTIES, 114 Essex Street, Lodi
NJ 07644. (201) VHF-2067.

NEW JERSEY
Park Ridge

North Jersey's oldest and finest Short-
wave and Ham Radio Dealer. 1 1/2 miles
from Garden State Parkway. Authorized
Dealers for AEA, Kenwood, Japan Radio
Company, ICOM, Yaesu, etc. Ham Sales,
Lee WK2T. GILFER SHORTWAVE, 52
Park Ave., Park Ridge NJ 07656. (201)
391-7887.

NEW YORK
Manhattan

Manhattan's largest and only ham and
business Radio Store. Featuring MO-
TOROLA, ICOM, KENWOOQD, YAESU,

UNIDEN BENDIX-KING, ASTRON, AEA,
SONY, PANASONIC, MFJ, CCTV CAM-
ERAS AND MONITORS, BIRD
WATTMETERS, OPTOELECTRONICS
FREQUENCY COUNTERS, AOR SCAN-
NERS, JRC RECEIVERS, KANTRON-
ICS, LARSEN, etc. Full stock of radios
and accessories. Repair lab on premises.
Open 7 days M-F, 9-6 p.m.; Sat. & Sun.,
10-5 p.m. We ship Worldwide. For specif-
ic information call or write: 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 Kenwood, ICOM, Yaesu, Alinco,
Japan Radio, Standard, AEA, Cushcraft,
Hustler, Diamond and MFJ. New and
used equipment on display and opera-
tional in our new 10,000 sq. ft. facility.
Large SWL Department, too. UNIVER-
SAL RADIO, 6830 Americana Pkwy.,
Reynoldsburg (Columbus) OH 43068.
(614) 866-4267.

PENNSYLVANIA
Trevose

Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&W, MFJ, HYGAIN,
KLM, CUSHCRAFT, HUSTLER,
KANTRONICS, AEA, VIBROPLEX, HEIL,
CALLBOOK, ARRL Publications, and
much more. HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047,
(215) 357-1400. FAX (215) 355-B958.
Sales Order 1-800-426-2820. Circle
Reader Service 298 for more information.

DEALERS: Your company name and message can contain up to 50 words for as little as 5420 yearly (pre-
paid), or $210 for six months (prepaid). No mention of mail-order business please. Directory text and pay-
ment must reach us 60 days in advance of publication. For example, advertising for the April '92 issue
must be in our hands by February 1st. Mil to 73 Amateur Radio Today, 70 Rte, 202 N, Peterborough, NH
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AMATEUR TELEVISION
GET THE ATV BUG °

New 10 Watt

Transceiver

Only $499
Made in USA
Value + Quality

from over 25years
in ATV... W6ORG

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 maiches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.

Transmitters sold only to licensed amateurs, for legal purposes,

verified in the latest Callbook or send copy of new license.
Call or write now for our complete ATV catalog

including downconverters, transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

Ham HELP

Number 25 on your Feedback card

We are happy to provide Ham Help
listings free on a space available
basis. To make our job easier and o
ensure that your listing is correcl,
please type or print your request
clearly, double spaced, on a full
(8 1/2" x 11") sheet of paper. You
may also upload a listing as E-mail
fo Sysop to the 73 BBS /Special
Events Message Area #11. (2400
baud, 8 data bits, no parity, 1 stop
bit. (603) 924-9343). Please indicate
if it is for publication. Use upper- and
lower-case letters where appropriate.
Also, print numbers carefully—-a 1,
for example, can be misread as the
letters 1 or i, or even the number 7.
Specifically mention that your mes-
sage is for the Ham Help Column.
Please remember to acknowledge
responses to your requests. Thank
you for your cooperation.

Wanted: 6 meter AM gear. Also,
6m FM mobiles, 2m xtal and ICOM
21 series, VHF marine. Any reasona-
bly priced VHF equipment consid-
ered. My wife and | are awaiting our
callsigns and looking for an economi-
cal way to get on the air. Rob Bel-
lville, PO. Box 8392, Northboro MA
01532-0892.

Your Bulletin Board

HELP—I'm locking for the operat-
ing manual for the Commodore 64
computer program “Contender Plus,”
including the instructions for the
“Country Hunter” program designed
by GRUMMTRONICS in 1985 or
1986, and presently distributed by
HAM-SOFT. | can copy and return,
or | will pay copy costs and postage.
Ed Quinn KB2NEK, 31 George St.,
Avenel NJ 07001,

| need the manual or the circuit
and pictorials for the Patterson PR
15 communication receiver (early
WWII vintage). I'll be happy to reim-
burse you. Charles Irwin WEGAD,
61083 Sandalwood Trail, Joshua
Tree CA 92252,

DXer desperately needs a 4-NB
noise blanker for DRAKE R-4C re-
ceiver. Will pay reasonable price and

postage costs. Please write to: Al

Munir AP2AL, 39 Gulberg 5, Lahore,
Fakistan.

Wanted: Owners manual for a
James Millen Grid Dip Meter, model
90662-A. Advise net cost to Ofto
Grube N2RSF, P.O. Box 8389,
Cutchogue NY 11935. Tel. (516)
734-7095.

(818) 447-4565 m-t 8am-5:30pm pst.

P.C. ELECTRONICS

2522 Paxson Lane Arcadia CA 91007

Visa, MC, COD

Tom (WEORG)
Maryann (WBBYSS)

Cabinet Bare 5ilk Screened .. §39.93
Cabinet with All Herdware ... §79.95
TX 4 Channel 10 Watt .......... $§189.95
12 Ghz — OR — 420 Mhz RX $59.95

e NEW

BOARD LEVEL PRODUCTS

DUALBAND RX TRANSCIEVER = ceeernne — $489.95
RX 420-450 Mhz TV Ch 3/d Output High Quality G-10 Ckt Brds
RX on 1.2 Ghz while Tmnsmittin Solder Mask and Silk Screen
TX 420-450 Mhz 10 W. 4 Channe Drive Amps to Full Cutput
Video Monitor output on TX Made in USA by Hams |

SINGLEBAND TRANSCIEVER @ veeiews ¥os $399.95
RX 420-450 Mhz T\" Ch 34 Output Simple Front Panel Layout

- 0OR Connectors on Rear Panel
leuﬂhzﬁﬁ?ﬁﬂutput May Upgrade to Dual RX
—BOTH —~ High Grade Cabinet by Ten Tec
TX 420-450 Mhz 10 W. 4 Channel Individual RX TV
Video Monitor output on TX Spare Set A/V Jacks on Rear
Rear View Dmensions Front View

35x6x8

FM or AM Video/Andio IF ........ $§99.95
900 Mhz TX and BX Moduals ..... TBA
30 Watt Liner Amplifier .. TBA

RGB to NT5C and NTS5C to RGEB System

TECHNICAL LINE

ATV : :"-:-':Z-E;:.':':ffix

(602) 978-4348
ORDER LINE

PHOENIX

A7TIAW.,. CHARLESTON AVE

BO0) -4- A - HAM-TV

ARIZONA u’ .tsm.i.mﬂ:nmnmi ~4-A-
(B00) 424-2688

GLENDALE, ARIZONA 85308

CIRCLE 17 ON READER SERVICE CARD
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/3 INTERNATIONAL

Number 26 on your Feedback card

Amie Johnson N1BAC
43 Old Homeslead Hwy.
N. Swanzey NH 03431

Notes from FN42

1992 BARCELONA WORLD
OLYMPICS A MAJOR SUCCESS
Guess what | was walching as | was
working on this column? The
pageantry was wonderful and the
sports themselves were fascinating. It
is always interesting to see whether
the favonites will be successful or be
upset by another alhlete, and
whether new Olympic or world
records will be sel.

But, are the finishers of the first
three places, the medalists, the only
winners? No! It has been said lime
and time again by many, if not all,
that everyone is a winner, just partici-
pating in the Games makes everyone
a winner.

We in the amalteur community can
look at the Games as something that
some of us do every weekend or at
least several times a year. How many
of us get involved in conlests al some
time or the other? Aren't all of us try-
ing to win something? Aren't we try-
ing to show how good we are? Don't
we all critique our performances afiter
completion of the contest and figure
how o do it belter next time and then
make plans to do it?

Are we any different from those
athletes? Yes, but only in our physi-
cal prowess. Whal do the “losers” say
or do? They use what they have
learned from their experience and
make plans to do betler next time,
learning from their mistakes. We do
the same thing, don't we? By always
striving to becorme beller or do a bel-
ler job we further our own knowledge
and maybe even technology if we
think of something new that has nev-
er been done before, such as a new
lype of antenna or logging program.

Plus, we have fun! Don't you think
that the athietes who participated in
the Games also had fun? | certainly
do! And | always have fun when par-
ticipating in Field Day or a VHF/UHF
contest, or even ham classes for new
hams or upgrades.

If you think being a ham is fun,
why don’t you share that fun with
someone in the near future? Invite
some of your friends, especially non-
hams, to participate in your next ham
venture. And if they show some inter-
est in becoming hams, help them (o
the best of your abilily. Our average
age has been increasing because we
are nol bringing "new blood"™ info our
hobby.

If you don't know what to do,
please read whal Rune Wande
SMOCOP has lo say about the sub-
ject in the section of this column from
Sweden.

GET INVOLVED! 73 to all from
Armie N1BAC.

Roundup

Japan From the JARL News:
8J1RL Returns From the Antarctic
Mr. Toyoshi Arisawa JA4EDV, a
member of the 32nd Japanese
Antarctic Research Expedition Team,
returned safely to Japan in March, ai-
ler having stayed at Showa Base on
Ongul Island since February 1991.

Mr. Arisawa, in the intervals of his
regular duties (communication) as a
member of the wintering party, oper-
ated 8J1RL, JARL's Antarclic station.
Using HF and amateur satellite (JAS-
1b), he exchanged communications
with about 3,000 amateur slations in
Japan as well as other countries
throughout the worid. In May 1991 he
succeeded in making the first HF
packel communication between
Showa Base and Japan.

The following is the gist of Mr. Ari-
sawa's message to all readers:
“Many thanks for replying to my CQ. |
imagine that other members of the
wintering party at Showa Base are
still calling CQ between Sunday
evenings and Sunday midnight
(Japan time) when they have rela-
lively favorable conditions (mainly
through 21 MHz). So please (ry to
QSO by all means.”

No More Press-To-Talk Button?
No longer will it be necessary to
press a bution prior to talking to any-
one, thanks to efforts made by To-
hoku Electric Power Corporation
which announced that they had suc-
ceeded, for the first time in the world,
in putting "a single-frequency, two-
way simultaneous communication ra-
dio equipment” into practical use.
This mechanism works like a tele-
phone because two-way communica-
tions can be made simultaneously
with a single frequency.

The newly-developed radio equip-
ment, when transforming, divides the
operator's voice signals into 0.2-sec-
ond segments and compresses them
into half the time before lransmission
and allocates the other half of the
time for receiving messages from the

other party. Such equipment has nol
been put into practical use because
of various difficulties, like noise
caused by connecting compressed
electric waves. Tohoku Electric has
recenlly developed a new technology
for the above.

It is said that this new technology
can be utilized in many areas, includ-
ing amateur radio.

Switzerland From the Infemation-
al Telecommunication Union (ITU)
Press: Republic of Slovenia ITU's
170th Member The instrument of
accession of the government of the
Republic of Slovenia was deposited
with the ITU on 16 June 1992, mak-
ing the country the 170th member.

Slovenia is bordered on the north
by Austria, on the northeast by Hun-
gary, on the southeast by Croalia,
and on the west by Italy. It has a land
area of 20,251 square kilometers. Iis
capital is Ljubljana. it has a popula-
tion of 1,974,839 inhabitants (1991).

Uruguay Letter from Alberico “Bill”
Lopez CX4GL: | would like 1o make
everyone aware of Grupo Uruguayo
de Telegrafia. It is the only CW Group
in Uruguay, has been in exislence
since 1989, and offers an award
(diploma) for CW hams around the
world. If you wish more information
about the Award program please
contact Bill al 75001 Palmitas, Sori-
ano, Uruguay, South America.

CANARY ISLANDS
SPAIN

Woodson Gannaway EAS8/N5SKVB
Apariado 11
35450 Sta Madre Guia (G.C.)
Islas Canarias
Spain

CONGRESO URE 92 DEL 4 AL
DE OCTUBRE, LAS PALMAS DE
GRAN CANARIA, SEDE SOCIAL DE
LA URL. NOTAS DE INTERES: Las
conferencias-coloquio estaran a car-
go de especialistas en diversas ma-
terias de orden técnico y divulgativo,
y estan abiertas a todos los s0OCiOS
gue deseen asislir y participar en el-
las. Los contenidos de las mismas y
los nombres de los conferenciantes
se daran a conocer en la proxima re-
vista.

WAZ 26

TO RADIO: oksecCc

smarmem

XH‘IRQ

U 49
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QSL card of XU1TNQ, a long sought card by many, confirming QSO with OK3PC.
82 73 Amateur Radio Today = October, 1992

Los coloquios a cargo de especial-
istas son reuniones de caracler re-
stringido sobre materias muy concre-
las.

A la AGSC pueden asistir todos
los socios que lo deseen, si bien so-
lamente tienen voz y volo los miem-
bros de la misma.

Las reservas y el abono de los bil-
letes, se ha de estalecer direcla-
mente con: MAS, Operador Turistico,
S.A., Telefono 928-275821/31, Ava-
da. Mesa y Lopez, 45., 35010 Las
Palmas De Gran Canaria.

[l hope that everyone understands
the previous message about a ham
radio conference in Las Palmas de
Gran Canary from Woodson because
I'm afraid that | do not speak or read
Spanish. It was received by FAX and
appeared to be something that need-
ed to get inlo the Oclober issue.
Woodson says that there are no offi-
cial provisions for Iranslation during
the conference, bul foreign hams are
most welcome and the local hams
are always very helpful and hos-
pitable. If you have any queslions
you may call the radio club (URL) ai
(928) 41 11 77 or FAX:(928) 41 84
25—Arnie]

CZECHOSLOVAKIA

Rudolf Karaba OK3PC
Gogolova 1882

955 01 Topolcany
Czechoslovakia

CQ CQ CQ de XU1NQ sounded
for the first time in the moming of Ju-
ly 3, 1991, on 21 MHz by CW. In a
few minutes all the people who were
listening on this band “queued up”
and the hunt for this callsign began.
Some stations were very carefully
finding out if the callsign was right
and that they weren't working a pi-
rate. | am not surprised because this
“expedition” was not reported in ad-
vance.

A few years ago | dreamed about
operating from some rare countries
and | had the possibility to visit them
later—ZA, 3W, 5A, YI, ET, D2, and
also 3W in 1991, and then XU. | was
unable to receive a licence in Hanoi
so the only hope was to get to Ph-
nom Penh. | reached Phnom Penh
on June 21, 1991, and immediately |
“started the action” of getting a li-
cence. | must thank the head of our
embassy who helped me very much.
It was not easy at firsl o be refused
but in the end it was worth it. | was
allowed to choose the callsign, but it
could not have been used before. |
was able to start operating from July
3, 1991.

| wasn't able to get much sleep
because | wanted to make as many
contacts as | could. | wasted much
ime by cooking and washing for my-
seff, by necessary shopping, and an
unsolvable problem—irequent
switching off of the current for a few
hours at a lime each day. When this
happened | disappeared from the
band like a ghost. The summer is the
time for rains, with at least one big
storm every day with accompanying



QRN. Unfortunately, | had to sleep
also.

| tried to be on the bands as often
as possible. | was allowed to operate
on 14, 21, and 28 MHz by CW only.
The bands were mostly free in the
moming. It was very interesting that
the best conditions for Europe were
in the evening and night, 1600-2100
UTC.

| gave priority to OK stations so |
tried to get all of them on all three
bands. | was hoping for at least 500
but only contacted 380 OK stations.
There were great pile-ups, so QRP
stations had to be patient.

The days passed so quickly and it
finally came time 1o leave. | had
made approximately 14,000 QS0Os in
126 counlries DXCC. | used a bor-
rowed Kenwood TS-940AT into a log-
periodic antenna directed to Europe.
After four months away from OK |
was looking forward 1o getting home,
but at the same time | was sorry that
XU1NQ would go QRT, maybe forev-
er. My last QSO was with 3XONHU
on 21 MHz on August 20. The next
day | departed for home through
Moscow to Prague, where cases of
QSL cards sent directly to my home
were waiting for me. All of the logs
that were wrilten by hand while oper-
aling were transcribed into the com-
puter and the QSL process was re-
versed. As many as 90% of the sta-
tions said that XU1NQ was a “new
one” for them. It finally sunk in—I
was a new country for many of them;
it was very rare! From this point of
view | can honeslly say that “the ex-
pedition” was a success.

Many thanks to all for the QSOs,
and to those | couldn’t hear | am
sorry, but | did the best that | could.
73 to all and | look forward to
contacting many of you with my
home call, OK1NQ. Josef Kordac
XUTNQ/OK1NQ.

REPUBLIC OF
KOREA

Byong-Joo Cho HL5AP

Room 401 CQ Building

157-7, Kwangan 2 Dong, Nam-Ku
Pusan 608-102
Republic of Korea

Hello to all. According to the offi-
cial Journal of the Korean Amaleur
Radio League, a reciprocal license
agreement has been made between
the Japanese Foreign Minister and
the Ambassador of Korea to Japan
as of May 15, 1992. Further informa-
tion will be provided as it becomes
available.

Korean operators have been re-
stricted from operating portable in the
past, but as of August 1st we will be
able to operate in automobiles and
with handheids with power limited to
50 walts maximum. The KARL News
said that more information will be
provided in the future.

We have also heard that OK1DTG
operated from P5-land on 7 MHz
CW on April 17, 1992, but we have
been unable to confirm legal station
license Informaltion. [Reported in the

August! issue of 73 in this column in
a letter from Josef Zabavik
OK1DTG/P5.—Arnie]

Now for some personal news. |
had hoped to operate from D73DX,
special DX contest call of the KARL
during the 1992 WW WFPX Contest
from Pusan Yachting Harbour, but |
operated with my own callsign at my
home. For those of you who contact-
ed D73DX, you may QSL via
HL5BUV, P.O. Box 12, Pusan 600-
600, Korea; or via HL5BPF (1952
Callbook ok); or via the Bureau. They
have printed up a special QSL card
for this year's contest.

Best wishes to all from Korea.

SWEDEN

Rune Wande SMOCOP
Frejavagen 10
S5-155 34 Nykvam

Sweden

NEW NOVICE LICENSE Forenin-
gen Sveriges Sandareamatorer,
SSA, and the Swedish Telecommuni-
cation Authority, Telestyrelsen, have
together worked on a program for re-
cruiting new radio amateurs. The an-
nual growth of the ham population in
Sweden has been lower each year
during the 1980s and the net growth
has been close to zero for the last
two years. The average age for the
ham population has increased each
year. It is difficult to attract young
people to become hams. The lowest
age limit for a ham license has been
14 years, which seems much too
high. By that age, young people have
tried a lot of hobbies and it is then
very difficult to gel them to try ham
radio. Furthermore, they have fo do a
lot of studying and learning Morse
code before they are allowed to start
transmitting. Young people, although
they learn quickly if they want to, do
not always have that patience.

What should we do about this?
The traditional activities we have
done so far have been positive but
not enough. We must catch the
youngsters in the schools and al-
ready in the lower grades. We must
get the teachers interested in bring-
ing ham radio into the schools. With
this goal in mind, SSA, the Swedish
national amaleur radio organization,
said to Telestyrelsen that "we need a
supporting contribution from you.”
The amateur radio section of
Telestyrelsen has also been worried
about the NIL growth and are very
supportive, The result from the dis-
cussions on this subject came Iin
June 1992,

A new license, the Novice license,
has been implemented. The lowest
age limit for this is 10 years, or, in
fact, you can become a licensed ham
“during the calendar year you tumn 10
years of age.” This gives us a totally
new group of young people for our
approach. This Novice license is a
no-code license, gives privileges for
iwo bands, 144 and 432 MHz, all
modes. The maximum power limit is
25 watts PEP output and 100 walts
ERP. The requirements for the li-
cense exam Is more towards operal-

ing practice than theoretical technical
aspects. The fee for the Novice
exam is lower than for other class-
es of license and if you upgrade
before 15 years of age you pay a
lower than regular fee for the up-
grade. This is another contribution
from Telestyrelsen in order to make
the amateur radio license more at-
tractive for young students.

Each licensee under 14 years of
age must have a named person re-
sponsible for coaching and further
education, an "elmer." We use that
concept, well-known to most hams. A
Novice licensee Is supposed to up-
grade as soon as possible and the
lime limit for this license is six years
and cannot be renewed. However, if
you are under 14, you must have the
Novice license two years before you
can upgrade, which means that you
can get a higher class license “the
calendar year you tum 12."

Although the other classes of li-
censes are more or less unchanged,
this Novice license is one part of the
package. Before this addition, we
had three classes of licenses for
HF/VHF: Class A, B, and C. A fourth
class, T for Technical, is a no-code
VHF license. The lower age limit for
A (our highest class of license) is
lowered from 17 to 15 years of age,
Cfrom 1410 12, and T from 17 to 12
years of age.

The Telecommunication Authori-

ties in Europe are trying to “harmo-
nize" the requirements for one major
license and one no-code VHF li-
cense, a so-called CEPT Class 1 and
Class 2 license. The idea is that if
you move from one country to anoth-
er, you do not have o pass a new
exam in that country if you already
have a "harmonized license” from
your home country. Therefore, in
Sweden, the code speed requirement
for the Class A license has been low-
ered from 80 marks a minute (16
wpm) to the more common 60 speed
(12 wpm). This change made the
difference between Class A and B
very little and Class B will be phased
out by not issuing any new Class B
licenses.

Now we are starting activities in
schools and a possible success lies
in our own hands. We radio amateurs
must not any longer hide in our
shacks in the basements. We are an
aging population and we must get
new blood into ham radio. SSA has
produced a six-minute video with a
“young touch.” We are working on
getting this video to be shown in all
schools and there is a program for
getting hold of those students show-
ing interest in knowing more about
how to become a ham. We must do
this ourselves if we want amateur ra-
dio to grow and prosper. If we do not,
we probably will lose privileges and
frequencies to other services.

Model BP-1
Packet Modem
Made in U.S.A.

400 Daily Lane

- Packet Radio -
Portable & Affordable!

% Simple Installation
% No External Power
% Smart Dog™ Timer
% Perfect For Portable
* Assembled & Tested
* VHF, UHF, HF (10m)

Whether you're an experienced packeteer or a newcomer wanting to
explore packet for the first time, this 1s what you’ve been waiting for!
Thanks to a breakthrough in digital signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Model BP-1 transforms your PC-compatible
computer into a powerful Packet TNC,
capable of supporting sophisticated features
like digipeating, file transfers, and remote
terminal access. NOW is the time for YOU
to join the PACKET REVOLUTION!

lm o5 1-800-8BAYPAC
Grants Pass, OR 1-800-822-9722 (4
Incorporated 97527 iy (503) 4746700

CIRCLE 259 ON READER SERVICE Ellilll
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Number 27 on your Feedback card

BARTER & BUY

so if it doesn't work, say so.

dibonal phone number, separate from your ad.

03458 and get set for the phone calls.

Tum your old ham and computer gear into cash now. Sure, you can wait for a hamiest 1o try
and dump it, but you know you'll get a far more realistic price  you have it out where 100,000 ac-
tve ham potential buyers can see it than the few hundred local hams who come by a flea market
table. Check your attic, garage, celiar and closet shelves and gel cash for your ham and computer
gear before if's oo old 1o sell. You know you're not going 1o use it again, so why leave it for your
widow 10 throw out? That shilf isn't gefling 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 pian on telling a long
slory. Use abbreviations, cram it in. But be honesL There are plenty of hams who love to fix things.

Make your list, count the words, including your call, address and phone number. Include a
check or your credit card number and expiration. if you're placing a commercial ad, include an ad-

This is a monthly magazine, not a daily newspaper, so figure a couple months before the ac-
tion starts; then be prepared. If you get too many calls, you priced it low. If you don't get many

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 ng you're not using now. Or you might get busy on your com-
puter and put together a list of small gear/parts to send to those interested?

Send your ads and payment to the Barter ‘'n' Buy, Sue Colbert, 70 Rt. 202N, Peterborough NH

Deadline for the November classifieds is
September 12, 1992,

HAM RADIO REPAIR CENTER, quality
workmanship. Solid state or (ube, all makes
and models. Also repair HF amplifiers. Al-
fordable Electronic Repair, 710 Eas!
Thomas Rd., Scollsdale AZ 85251. (602)
945-3908. BNB220

FINALLY HEAR lhose unreadable signals
buried in notse, heterodynes, luner uppers.
The REVOLUTIONARY new JPS audio fil-
ler NIR-10, digilal signal processing, simple
hook up, deep discounied $329.95 deliv-
ered! Authorized dealer: Davis RF Co., P.O.
Box 230-S, Carlisie MA 01741, 24-HR. Or-
ders: (B00) 484-4002, code 1356. BNB254

THE MOST COMPLETE AND COMPRE-
HENSIVE RESISTOR COLOR CODE
IDENTIFICATION CHART/COIL WINDING
DATA CHART/L, C, F NOMAGRAPH. Is
your resisler idenlification gelting rusly?
Don'l waste lime looking for that old basic
electronics book. Have this handy chart
posted above your work bench. Charl in-
cludes these hard to interpret 5-band preci-
sion resistors, includes all known tolerance
colors too! Included with the resistor chart is
a handy coil winding data chart for RF coil
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 instantly with
this handy L, C, F Nomagraph! Send $3.00
lo TMS ELECTRO DATA INC., 4906 S.E.
Mills, Lawton QK 73501. BNB255

QRP KITS IN CANADA! CW Transceivers,
Receivers, Communication Headsels, and
more. Large SASE or Call: “CQ RADIO
KITS,” Box 1546, Bradiord, Onlario. L3Z-
288 CANADA. (416)-T75-9119. BNB433

QSL CARDS- Look good with top quality
printing. Choose standard designs or fully
cuslomized cards. Request free brochure,
samples (stamps appreciated) from Chester
QSLs, 310 Commercial, Depl. A, Emporia
KS 66801. FAX (316) 342-4705. BNB434

REVOLUTIONARY HYBRID AERIAL
WIRE: 168-strand copper “FLEX-WEAVE"
Tm, #14, strong, Ultra Flexible, fies in knols,
nonstrelch, won't rust/kink like copper weld,
$36.95 first 275" (minimum), $.13/M. there-
after, includes shipping! (Radial wire only.)
Catalog $1.00. DAVIS RF Co., P.O. Box
230-S, Carlisle MA 01741, (800) 484-4002,
code 1356. BNB557

COAX, GROUND RADIAL WIRE, lowesl
cosl, lop quality, MilSpec RG-213, $.38/it.;
RG-8X, $.19; RG-58, $.18; LOW LOSS
Belden equiv. RG-9913, $.39; any lengths
plus shipping. Radial wire #16, $39.50/1000
ft. includes shipping! Immediate shipment.
Catalog, $1.00. DAVIS RF Co., P.O. Box

230-S, Carlisle MA 01741. (800) 484-4002,
code 1356. BNB562

WANTED: Six Meter Transceivers and Lin-
ear Amplifier. Am especially seeking Clegg
Venus and Zeus. Must be excellent condi-
tion only. Leave message: Jim, 703-922-
9789. BNB563

WANTED: ROBOT 1200C in excelient elec-
trical condition. MUST HAVE SCOTTIE 3.6
EPROM. Call sign irrelevant (SWL use on-
ly). Simon 609-663-5362. BNB701

RIG REPAIR by 20-year ham. Fasl, reason-
able. Skip Withrow, 5404 S. Waiden Street,
Aurora CO 80015. (303) 693-0997.BNB702

IBM PC VIDEO DIGITIZER 640 BY 480
RESOLUTION. 256 gray levels, $89.98.
Demo disk, $3. Information, $1. Colorburst,
Box 3091, Nashua NH 03061. BNB703

ROSS' $55% NEW October (ONLY): KEN-
WOOD TH-28A $330.00, TM-241A
$354.90, TS-450SAT $1198.90, TS-T11A
$929.90, ICOM 2GAT $322.00, 229H
$358.00, 735 $910.00, ALINCO EP-2010
$85.00, EBP-12NA $50.00, ALM-203T
$209.99, BUTTERNUT HFBVX $140.00,
RMK-Il $54.50, YAESU FT-709R $289.99,
FT-2400H $340.00, FT-470 $370.00. ALL
LIMITED TIME OFFERS. LOOKING FOR
SOMETHING NOT LISTED OR HARD TO
FIND? CALL OR WRITE. Qver 9,000 ham-
relaled items in stock for immediate ship-
menl. Mention ad. Prices cash, FO.B. Pre-
ston. HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9:00-2:00 P.M. MONDAYS. CLOSED
SATURDAY & SUNDAY. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH
STATE, PRESTON ID 83263. (208) 852-
0830. BNB707

BIG BOOK OF MODIFICATIONS Amateur,
Scanners, and Receivers. Simple to Com-
plex electronic and keyboard modifications.
Send $20.00 US to Mike Poczynek, Fiesta
Mall, Box 56074, Stoney Creek, Onlario,
Canada, L8G 5C9. BNB711

PACKET MASTER 1.0 Now run Packel
from Windows. Multi software makes
Packel easy! Send $19.95 o The Mercury
Group, 5901 Mercury Drive, Fort Collins CO
B0525. BBS 5 p.m. - 8 a.m. 303-223-7280
voice B am. -5 p.m. BNB709

GIANT SOLAR PANELS $44.00 EA! Ex-
cellent Prices/Solar Equipment/Acces-
sories. Free Information/Send Stamped En-
velope, Catalog $3.00. To: Pak Rat Elec-
tronics, P.O. Box 690073, Houston TX
77269. (713) 893-0313. BNB715

SIMPLEX REPEATERS $149.00! We man-
ufacture them ourselves. Pak Rat Electron-
ics. (713) 893-0313. BNB716
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ELECTRON TUBES: All types and sizes.
Transmilling, receiving, microwave . . .
Large inveniory = same day shipping. Daily
Electronics, 10914 NE 39th ST. Suile B-6,
Vancouver, WA 98682. (800) 346-6667 or
(206) 896-8856. BNB719

WE HAVE IT! AEA, Asiron, Bencher, But-
temut, Callbook, Comet, Diamond, Hustler,
Kantronics, Larsen Antennas, MFJ, Radio
Shack, Smiley, anlennas, Valor anlennas,
prices. Dandys, 120 N. Washington,
Wellington KS 67152. (316) 326-6314.
BNET722

MINIATURE POLICE RADAR TRANSMIT-
TER one mile range, $41 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. Catalog, $1.00, DAVIS RF Co.,
P.O. Box 230-S, Carlisle MA 01741, (800)
484-4002, code 1356. BNB726

HAM RADIO REPAIR—Prompt service.
ROBERT HALL ELECTRONICS, 1660 Mc-
Kee Rd., Suite A, San Jose CA 85116.
(408) 729-8200. BNB751

PICTURE QSL CARDS of your shack, elc.,
from your photo or black ink artwork. 500
$28.00, 1,000 $44.50. Also non-picture
cations for estimate. Send 2 Stamps for il-
lustrated literature. Generous sample kil
$2.00, half pound of samples $3.00.
Raum’'s RD2, Orchard Road, Coopersburg
PA 18036. BNB756

ALUMINUM MAST- 2" OD X 25" wall, type
6061-T6. 6' $39.95, 9' $59.95, UPS paid
lower 48. Lenglhs to 24’ in stock!
Doug/WS9W, Box 384, Stoughton WI
53588, BNB757

RAMSEY AND ICOM-225 OWNERS: Con-
version kits for full coverage, direct frequen-
entry, 5khz spacing. Send SASE for de-
tails to: TechnoLogic Concepts, 1803 Mis-
sion St., Suite 308, Santa Cruz CA 95060.
BNB758

DO YOU SURVIVE? Can you conlact the
Spirit World with electronics? Instructions
$10, Guaranteed, 18 Yrs. Experience. Bill
Weisensale, Box B.Q. C6, Barstow CA
92312-3030. BNB759

AMATEUR RADIO SERVICE: Complele re-
pair lﬂty 15 years communications repair
experience. Special service needs? No
problem. Give us a call. Compassionale
rates. HAMSERYV, 1720 Grand Ave.,
Waukegan IL 60085. (708) 336-2064
(Dean) or Vioicemail at (708) 580-2034.
BNB760

THERMOGRAPHED CARDS! Raised print
QSLs at flat printing prices. Samples:
Phone (817) 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 a nonprofit or-
ganizalion, granted 501 (C) (3) status by
the IRS, incorporated with the goal of using
the theme of Ham Radio to further and en-
hance the education of young people na-
tionwide. Send your radio to school, your
property donation or financial support would
be greally apprecialed and acknowledged
with a receipt for your tax deduclible contri-
bution. Please look over whatever unwant-
ed equipment you may have, and call us.
We will pick up or arrange shipping. You will
receive the tax deduction, but most impor-
tant, the privilege of knowing thal your gift

really made a difference in the education
and upbringing of a child. You are invited
lo check into the WB2JKJ “22 Crew”
CLASSROOM NET, 7 AM EST on 7.238
MHz or on 21.395 throughout the day. We
will be running a Special Event station, Oct.
21-23, celebrating our 12111 year of opera-
fion. The kids will be jusl some of
the children hoping for your support of
EDUCOM. Write us at: The RC of JHS 22
NYC., INC., PO. Box 1052, NEW YORK NY
10002. Round the clock HOTLINES: Voice
(516) 674-4072, FAX (516) 674-9600.

ELIMINATE MULTIPLE NOISE TONES in
your receiver audio outpul. The revolution-
ary new JPS nolch filter, model #NF-60,

Digital Signal Processing simple hook up.
Unlike other Nolch FHIE!E nolches out mul-
liple varying tones. Deep Discounted:
$139.50 delivered continental U.S.! (Else-
where $150.00 plus shipping.) Authorized
JPS dealer: Davis RF Co., P.O. Box 230-5,
Carlisle MA 01741, 24-HR orders: (800)
484-4002, code 1356, BNB763

SOLAR POWERED HAMS! The Sunswitch
is a charge controller o protect your batter-
ies from over charge. Power MOSFETS are
used, no relays! Assembled tuned and test-
ed $39.95 plus $2.50 shipping. Sunlight
Energy Systems, 2225 Mayllower NW,
Massillon OH 44647. BNB7T74

GET YOUR PL259 CONNECTORS TO-
DAY! Only $.35 each sold in lots of 100. Or-
der now!!! Call or Write Foss Warehouse,
289 Schenk Streel, North Tonawanda NY
14120. (B00) 488-0525. BNB810

MILITARY MONITORING ANTENNAS:
broadband VHF/UHF discones, biconicals,
salcom types, 30-1000mc. shipboard con-
struction, 'N' conneclors, salcom preamps,
antenna multicouplers, cables, accessories.
(419) 726-2249. bBNBB13

FREE SHAREWARE AND HAM CATA-
LOG for IBM or CoCo. Morse code comput-
er interfaces, $49.95. Dynamic Eleclronics,
Box 896, Harlselle AL 35640, 205-773-
2798. BNB815

DIGITAL SWRandPOWER METER, As-
semble, Kil, or Plans, with Alarm and Set
Points.FREE information. RUPP ELEC-
TRONICS,5403 Westbreeze, Fort Wayne
IN 46804, 219-432-3049. BNBE&31

R-390-A SERVICE: module repair lo com-
plete remanufacture, cosmetic restoration,
20 years experience, expert serfvice, 1-
week turnaround. Very reasonable,
condition accepled. (419) 726-2249.
BNB834

FCC COMMERCIAL LICENSE PREPARA-
TION RADIOTELEPHONE-RADIOTELE-
GRAPH. Latest home study fas! easy audio

video.
FREE details WPT Publications 1-800-800-
7588. BNB840

PRINTED CIRCUIT BOARDS-eiched,
drilled, fin-plated. Single sided $1.25/sq.
inch. No setup charge. Send negalive or
artwork ($10.00 for negalive). We can gen-
erale artwork from your schematic. CHEL-
CO ELECTRONICS, 61 Water Si. Mayville
NY 147571-800-388-8521. BNB842

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp for list. Jim Brady
WA4DSO, 3037 Audrey Dr., Gastonia NC
28054, BNB8S0

FREE Ham BBS. 904-542-3028. BNB899

AMATEUR RADIO REPAIR!! All makes
& models maximum labor per unit, $80.00.
TELO (Dan), 1302 S. Uplands Dr., Camano
Island WA 98292. (206) 387-3558.
BNBS00



HEATHKIT NOSTALGIA-Hislory in pictures
and slories of and by the people invoived.
124 page paperback by KBTF. Send $9.95
(plus tax in WA) to Healh Nostaigia, 4320-
196th S.W., Suite B-111, Lynnwood WA
98036. BNBS03

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, and more. Free
Shipping Visa/MC/AMEX. Turbo Electron-
ics, P.O. Box B034, Hicksville NY 11802. In-
quiries: 516-938-1946/orders 1-800-33-
TURBO. BNB905

R-390-A SQUELCH MODIFICATION: small
exiernal add-on module, super sensitive,
works greal on AM and SSB, 15 minute in-
stallation, instructions included. $25.00.
(419) 726-2249. BNB906

MOTOROLA SYNTOR-X TB3VBJ7204AK
W/SYS90 ACCESS $5400. SYNTOR-X
9000 T73KXJ7J04BK WI/DES, OTAR No
Access 5550 OBO. RACAL SYNCAL30 16-
30MHz 20W Military Synth. Backpack
Transceiver, All Modes, NICADS, Hand-
crank generalor, changer manuals $1400
for Pair. CICCONE, Box 431, Absecon NJ
08201, (609) 641-2594, BNBSO7

QRP KITS-Most circuits taken from SPRAT-
the G-QRP Club Joumal. Transmitters, re-
ceivers, lest gear and accessories. First
class stamp for catalog. Kanga, 3521
Spring Lake Dr., Findlay OH 45840,
BNB909

BATTERY PACK REBUILDING: SEND
YOUR PACK / FAST SERVICE. ICOM:
BP2/BP3/BP22 $18.95, BP5/BP8/BP23
$24.95. BP24/BP70 $26.95, BP7 §29.95.
KENWOOD PB21 $14.95, PB21H/PB6
$19.95, PB25/26 $22.95, PB2/KNB3
$29.95. YAESU: FNB10/17 $22.95,
FNB3/4/4A $34.95. UNIDEN APX&50
$29.95, APX1200 $39.95; HEATH110
$26.95. "NEW PACKS". ICOM BP8(B800
mAh) $39.95, (1000) $49.95, (1200)
$54.95, BP83 $29.95, BPB4 $42.95. YAE-
SU: FNB2(500) $19.95, (600) $23.95,
FNB10S (1000) $42.95, FNB125(600)
$46.95, FNB17(600) $31.95, FNB4SL(750)
$44.95. SANTEC: 142/1200 $22.95. “U-
DO-IT INSERTS" ICOM: BP3/BP22 $14.95,
BP5 $20.95, BP8 $19.95. KENWOOD:
PB21H/24 $14.95, PB25/26 $17.95. TEM-
PO/S $20.95. YAESU: FNB10 §14.95,
FNB4/4A 526.95. AZDEN/300 $14.95.
FREE CATALOG. $4.00 Shipping/order,
PA+6%, VISA-WC +53.00, CUNARD, R.D.
6 BOX 104, Bedford PA 15522. (814) 623-
7000. BNB913

LIGHTNING BUSTER. Prolect your invest-
ment before it's too late! Gas discharge ar-
restor, DC to 500 MHz, 500 Watts PEP, SO-
239, $39.95. ELECTROMAN, 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 Bramsledt, 6104 Egg Lake Road,
Hugo MN 55038. BNB315

USED & NEW AMATEUR RADIO, SWL
AND SCANNERS. We buy, sell, consign
and especially trade. All used equipmen
has a 30 day warranly. For lisl or wanis call
(412) 825-9450 FOR HAMS ONLY, ROBB
N3JOT. BNB916

COMMODORE 64 HAM PROGRAMS-8
disk sides over 200 Ham programs
$16.95.%.29 stamp gels unusual soflware
catalog of Utilities, Games, Adult and British
Disks. Home-Spun Software, Box 1064-BB,
Estero FL 33928. BNB917

ENGRAVING-CALL PINS-Wall/Desk
Clocks-Club Award 3Plaques/Trophies-
Desk Holders-Pen Sels-Equipment 1.D.
Plates. All Prices 30-50% Off Retail. Send
$2.00 for color catalog or SASE for popular
hamfest items to: TR Enlerprises, Box 36 B,
Tyler Hill PA 18469. BNB362

AMIGA, MACINTOSH, ATARI XL/XE/ST
Amateur Radio and electronics PD soft-
ware, $4.00 per disk. Send 2 stamp SASE
for catalog. Specily which computer!
WA4EFH, Box 1646, Orange Park FL
32067-1646, BNBSE5

PRINTED CURCUIT BOARDS for projects
in 73, Ham Radio, QST, ARRL Handbook.
List SASE. FAR Circuits, 18N640 Field Ct.,
Dundee IL 60118. BNBY966

COMPONENTS FOR QRP'ERS, HOM-
BREWERS AND HOBBYISTS. Greal se-
lection and greal prices large SASE to
KA7QJY, COMPONENTS, Box 3893, Lo-
gan UT 84323. 801-563-5173.  BNB967

MARCONI SALAD AND TESLA TATERS!
ElectroMeals Cookbook, available jus! in
lime for holiday gift giving. 125+ recipes,
$12.00 plus $3 S&H. ELECTROMAN, Dept.
73, Box 24474, New Orleans LA 70184.
BNB9G8

EPROM PROGRAMMER pians, kits, flier
SASE. Sergeant, Box 1613, San Marcos
TX 78666. BNB969

AZDEN SERVICE by former factory techni-
cian. Southem Technologies Amateur Ra-
dio, Inc., 10715 SW 190 St. #9, Miami FL
33157. (305) 238-3327. BNBS79

COMMODORE 64 REPAIR Fast turn
around. Southern Technologies Amateur
Radio, 10715 SW 190th Street #9, Miami
FL 33157. (305) 238-3327. BNBS82

THE AMAZING UNIVERSAL CABLE TV
AND SATELLITE DESCRAMBLER. De-
and troubleshooters newsletter. 20 pages.

$13.95 postpaid. OCTE-D, Box 276, Alburg
VT 05440. BNB985

HOBBY/BROADCASTING/HAMWCD/SURY
EILLANCE transmitlers, amplifiers, cable
TV, science, bugs, olher greal projects! For
calalog, call'write (316) 534-0417. PANAX-
IS, Box 130-S9, Paradise CA 95967.
BNBg91

CELLULAR HACKERS BIBLE- $54.45.
Cellular Programmers Bible-$84.45, Cabie
Hackers Video-539.95, Salellite Hackers
Bible-$56.95, Scanner Hackers Bible-
$34.45. TELECODE, P.O. Box 6426-RF,
Yuma AZ B5366-6426, BNB993

VIDEOCIPHER/SATELLITE/SCANNER/CA
BLE/AMATEUR/CELLULAR. Repair Manu-
als, Modification Books & Software, Cata-
log-$3.00. TELECODE P.O. Box 6426-RF,
Yuma AZ B5366-6426. BNBS94

ROTOR PARTS ROTOR service, ROTOR
accessories: Brak-D-Lays, Quik-Connecls,
Pre-Sel mods. NEW models for sale. Free
catalog. C.A.T.S., 7368 SR 105, Pem-

berville OH 43450. BNB296

Packet on the Mac

Continued from page 14

a BBS in Sunnyvale, California.
The window name will be: AX25
- NOARY-1, and the session in the
window will be an AX.25 session.

Watching the World Go By

You can monitor all the packel
activity on a channel, including

the messages NET/Mac is trying
to transmit, by invoking the trace
command: trace ax0 111. A win-
dow will open, showing all trans-
actions. If you shrink (re-size) and
relocate this trace window and
open another one (by connecting
1o your favorite BBS, for exam-
ple), you can monitor all the pack-
el activity on the channel in the
trace window and see just the

Capacitors

C1,C3
C2,C4,C7
Cs8,C10

cessfully.)

IL 60118.

Parts List

All parts, with the exception of the TCM3105 and the crystal
should be readily available at your local electronics emporium.

10 pF 10V electrolytic (2/4)

0.1 uF mono radial (5)
C9 270 pF mono axial (1)

C5,C6 18 pF mono radial (2)

Resistors

R1-R3 50k ohm trim pot (3)

R8 23k ohm 1/4 watt (4)

R9 4.7k ohm 1/4 watt (1)

R5 75 ohm 1/4 watt (2)

Transistors/ICs

D3 LM385-Z2.5 (2)

Q1-Q3 2N2222 (3)

Y1 4.4336 MHz xtal (1)
Midiand-Ross MPC 18 (use 27 pF)
CTS Knights R 1335-5BA4433619
(use 27 pF)
Erie L 01-0096-004433618
(use 50 pF)
Seiko no p.n. available (use 15 pF)

U1 TCM 3105 IC (1)

D1,D2,

D4-D8 1N914 diode (6)

16-pin DIP socket (1)
(Note: A 4.4340 MHz crystal and 18 pF caps have been used suc-

A complete kit of parts including the PC board is available for $30
from the author at Sigma Design Associates, Atin: Dexter Francis,
22150 Berkeley Court, Los Altos CA 94024.

An etched and drilled PC board is available for $3.50 + $1.50
shipping per order from FAR Circuits, 18N640 Field Court, Dundee

To obtain a disk containing SoftKiss and NET/Mac, including the
Hypercard stack, you can send a blank 3.5% diskette along with an
SASE to the author. The author can also be reached at Com-
puServe: 70611,1340 or Internet at Francis4 @ Apple.com.

packets sent to you in the BBS’s
window.

Controlling RFI

You've all seen the warnings
printed in the owners’ manuals
about radio and television interfer-
ence. “The equipment described
in this manual generates and uses

radio-frequency energy . . . it may
cause interference with radio . . .
reception.”

Personal computers have plenty
of circuits in them, running square
or sawtooth waves at up to multi-
ple megaheriz rates. The Macin-
tosh is no exception. This environ-
ment is rich in harmonics and
some of them are often in the 2
meter band. When a device is test-
ed for compliance with the FCC
part B limits, the test antenna is
about a meter away from the unit
under test. Right next to the com-
puter the signal strength at some
frequencies may be high enough
to register S9 +60 on your HT.
The more sensitive and less selec-
tive your radio is. and the closer
the antenna to the computer, the
ereater the chance that there will
be interference on a particular
channel. When this happens, do
like the manual says: move the an-
tenna. You can also try adding fer-
rites or bypass capacitors to the
data and audio [/O lines.

Unfortunately, portable com-
puting generally means poor
grounding, so the effectiveness of
grounds and shields may also be
reduced. On a base station, you
should get very good results as
long as you follow the normal pre-
cautions.

Now you Mac owners can get
on packet just as easily and inex-
pensively as those “other” com-

puler users. m
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Uncle Wayne’s

REFERENCE

20N101 Everyday Electronics Data Book by Mike Tooley BA. lnior-
mation is proscntcd m the form of 2 base clocwonic recipe book with me-
mcrous cramples dowing how thoory can be put indo pracics asing a range
of commonly available *industry standard” componcents and deviees. 256 pp.
132 linc drawings. $15.00

20N102 Practical Digital Electronics Handbook by Mike Teoley
contains mnc digital e goar projocts, CMOS, and TTL pinouts and tables
of reference data. Introduces digital circwits, logic gales, bistables and
umners, microprocessons, memory and inpulfoutpul devices, belore looking
al the R5-232C intcrface and the IEEE-48R and IEEE- 1000 microproccssors
buscs, 20K pp.., 100 linc drawings. $14.50

20N103 Electronic Power Supply Handbook by Jan R. Sinclair cov-
crs many types ol supplics—bateries, simple AC supplics, switch mode
supplics and inveriers. All types of supplics used for clectronics purposcs
wre covered in detail, starting with colls and baneries and cxiending by way
of reciilied supplics and lincar swbilizers 10 modemn swilch-mode sysicms,
IC switwh-mode regulators, DC-DC converters and inverters, 144 pp., %0
line driwings, $16.25

20M104 Electronic Test Equipment Handbook by Steve Money is a
Euide 1o clecironic st cquipment for the engincer, technician, siudent and
home enthusiast, Provides a practical guide 10 widely used clectronics in-
strumenis and the icchnigues of measuring 2 wide range of paramelers in
clectrmmies sysiems. 216 pp.. 123 line drawings. $15.00

20M105 Digital Logic Gates and Flip-Flops by law R. Simclair, what
ey do and bow 1o wse them, Secks o cstablish a liem foundation in digital
clecironics by realing the wopics of gaics and Mip-Mops thoroughly and from
the bepmning. For the user who wants 0 design and troubleshooy digatal cir-
cuitry with considerably more endorianding of prnciples than the constnac-
. and who wants 10 know more than a fow meles of (humb aboul digital
circuits. X pp, 168 fine drawings. $1E.00

9022 The World Ham Net Directory br Mike Witkowski New—Ind
cdition, now over G0 not lstings. This book. introduces the spocial mmeres
ham rade nerworks and shows you when and where you can tune them n
$9.50

10F0S1 1992 international Callbook The now 19972 Internatsonal Call-
book ks SELIND hoonsed radio amatcurs in the countnes outside North
Amcnca. Il covers South Amcnca, Emope, Alrica, Asia, and the Pacilic
arca iewchusive of Hawaii and the 1S, possessaons). $29.95

100091 1992 North American Callbook The 1992 Norh Amcrican
Callbewsk hsas the calls, names, and address informabion for aover SO0 1i-
consed mdio amaicurs an all countncs of North Amenca, (rom Pamama
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Canada including Greenland, Bermuoda, and the Caribbean islands plus
Hawail and LS. posscssions. $29.93

05H24 Radio Handbook, 23rd Ed. by William I. Orr WESAJ B40 pages
of everythang you wanicd o know aboul radio communication. [ndepth
sdy of AC/DC fendamenials, 558, smenmas, amplificrs, power supplics,
and more. $29.50 haed cover only,

12E76 Basic Electronics Prepared by the Bureau of Noval Personned,
Thoroughly reviscd in 1972 Covens the apects of apphod clec-
wrowcs and clocironcs communications. 567 pp. $10.95

12E41 Second Level Basic Electronics Prepared by the Bureau of
Naval Fersonnel Scquel w Basic Elccuonics, thorough treaiment of the
moee advanced level of applicd clecwronics. Includes macrowave reociving
and raremitting. Hundrads of cxcelient diagrams. 325 pp. $7.50

01D45 The Nlustrated Dictionary of Electronics, 5th Ed. by Rufis

P. Turner and Stan Gibilisce. Foatunng more than X7 (00 enfrics, an cx-
haustive list of abbreviations, and appendices packod with schematic
symbols and conversion [ablcs, this s by (ar the mou comprehemsive
dictionary of praciical clectromics and compuicr icrms available. 720
pagcs $26.95

04M54 GGTE Morse Tutor From beginner 1o Extra cluss in caxy scif-
paced lessons. Code spoeds from 1 0 over 100 words por minuie. Sian-
dard or Famsworth mode. Adjusiable 1one (roguoncy. Cresie your own
dnills, praciice or actual caams. Exams conform 0 FOC reguircments. §
if4 Noppy lor IBM PC, XT, AT, PS/2 or compatibles. $19.50

C4M55 Advanced Edition $29.95

20N081 Most-Often-Needed Radio Diagrams and Servicing In-
formation, 1926-1938, Volume One compiled by M.N. Beitman An
inviluable reference for anyone involved in Vintage Radio restoration.
Hundreds of schematics, writing diagrams and paris lists, all Trom the
original sources, $11.Y5

20N086 How To Read Schematics (4th Ed.) by Donald E. Her-
ringion Writien for the beginner in cleciromics, but it also containg infor-
mition valuable (o the hobbyist and engineering icchncian, This book is
vour key o unlocking the mysicries of schematics, beginning with a gen-
eril discussion ol electronic diagrams. $14.95

20N0S7 Radio Operator's World Atlas by Walr Stinson, WOCP
This i a compact (5x7), detailed, and comprehensive world atlas de-
signed 1o be 2 constant Jesk top companion (or radio operators, and as 3
replacement for the raditional bally and outdaicd atless. Also included
ae 42 pages of vital staistcs about cach couniry. Popular with DXers
worldwide, $17.95

20N020 Secrets of RF Circuit Design br Jeseph J. Carr Writicn
in clcar non-icchnical language, covers cverylhing (rom anicnnas (0
tranusiors. You will kcam the basics of recciver operation, the propor
usc and repair of components in RF circuils, the principles of radio
signal propagation from low froguencics 10 mecrowave, and much more?
S50

20N109 73 Magazine index 1960-1990 A complcic index 10 every
articie poblithed in 73 Magazine through 1990 Elcven major cascgorics.,
fenher subdivided imio 25 individual subjoct arcas, provides casy accces
1o thousands of amicles, and a wealth of wchnical information. Book
$15.00 IBM sofiware (specify type ) $20.00

20N110 Product Reviews Since 1845 contzins an indcx 10 3,400
prodact reviews that bave appeared in @57, CQ, HR, 73 and Radcom.
Alphabctically listcd by manulacierer. Book $12.95

SHORTWAVE

06557 1992 Passport to World Band Radio by
Iiternational Broadeasting Services, Lid. You can
have the world 1 vour Tingertips. You'll get the Taesi
stwtion and time grids, the 1992 Buyer's Guide and
maore. M4 pages, $16.50

03511 Shortwave Receivers Past and Present
edited by Fred J. Osterman Concise guide 1o 200+
shortwave recoivers manufactured in the last X0 yoars.
Gives key information on cach model including cover-
age, Jisplay. cwcwil type, performance, new value, used
valwe, et Planos on most models. The Blue Book of
shortwave radio valuc, 1957, 114 pages, 8 172 & 11,
$8.93

07R25 The RTTY Listener by Fred Oulerman Now
and cxpanded version. This specialized book compiles
ssucs | thmough 25 of the RTTY Listener Newsletrer,
conluncs up-lo-daie, hard-to-find informaison on xd
vancod RTTY and FAX monuorng sochmgues and (re-
guencies. 224 pages. $19.95

03C 08 Shortwave Clandestine Confidential by
Gerry L. Denter Covers all clandestine brosdcasiing.
country by country” ichls reguencics, othor unpublidhed
unformation; spy, imarponis. frocdom lightors, rebel,
anarchust radio, scoret radio. Currend publication. R4
fapcs SK350

aM221 US Military Communications (Part 1)
Dcals wath US Military communication channchs on
shertwave. Covers froguencics, hackground on pomnt 10
pevind [reguencics for (he Philippincs, Japan and Korca,
Indian and Pacilic Occans, and more. 102 pages.
$1193

03M222 US Military Communications [Part2)
Covers US Coasipuard, NASA, CAP, FAA, Depr. of
Encrgy, Federal Emerpency Management Agency. Dis-
arier Communicatiens, FCC, Dept. of Justice. From 14
KC o WY KC. 79 pages, $12.95

03M223 US Military Communications (Part 3)
This part compleics the vast overall lrequency st ol
US Milltary services, from 8993 KC o 27,94 KC. 78
puges, $12.95

08542 The Scanner Listener's Handbook by
Edward Sopmre N2RFF Get the most oul of your
scanner ridio. Covers gening stancd, scanners and re-
coivers, amcnnas, coaxial cable, accessories, compuler
controlicd monioring. more, $14.95

035208 Radioteletype Press Broadcasts by
Michae! Schaay Covers schedules of Press Services by
ume. fregquency, and couniry broadeasting in English,
French, Uerman, Spanish, and Poniuguese. Detailed
Pre<s Apengy Portraits. [ X pp. 1195

11TEB Tune in on Telephone Calls by Tom Kneit-
¢l K2AES Formatied as a frequency list with detailed
deseription of cach service and its location in RF spee-
trum. Provides basic information lor casuul Vsieners
geuing started and dewails for ardent enthusiasts, $12.93

03K205 Guide to Radioteletype (RTTY) Stations
by J. Klingenfuss Updated book covers all RTTY sia-
tions from 3IMHz-30MHz. Press, Miliary, Commercial,
Mateo, PTTs, embassics, and more. 105 pp. $12.95

11AS10 Air Scan Guide to Aeronautical Com-
munications (Sth Ed.) by Tom Kneitel KZAES
Most comprchensive puide 0 moniloring acronautical
communication in the US. Expandcd 0 cover all Cana-
than Land asrpovts and scaplane bases, plus lstings for
Ceniral America, the Canibbean, North Adlantic, and the
Pacilic Temiwones. $1495

07A66 Aeronautical Communications Hand-
book by Rebert E. Evans Exhawstive, scholarly wes-
menl of dwnwave acronastical lisiening. Well orga-
nured, ep-lo-date. 266 pp. $19.95

07TR20 A Radio Journal 1912-1940 by Ruts Rewn-
naker WOCRC A lzscimating irip through tme. Easy o
rcad and wformative, cdecational and cnicTiaining. A
irip down momory kane o the carly days of radio. $7.95

11RF13 The “Top Secret™ Registry of US Gov-
ernment Radio Frequencies (7th Ed.) by Tom
Kneilel K2AES This scannct dircciony has bocome the
standand relerence source for Troquency and other im-
ponamn information relatng o the communicatsons of
lederal apencics. 25 1 470 MHz. $19.95

11F52 Ferrell's Confidential Frequency List,
New Revised Edition compiled by A.G. Halligey
All Trequencies from 4 MHz-28MHy covering shap,
embassy, aren, Volmet, Inicrpol, numbers, Air Force
One/Mwo, more. 376 pp, $19.50

115R87 National Directory of Survival Radio
Frequencies by Tom Kneitel K2AES Handy and
concise relerence guide 1 high interest communici-
tiong frequencics required by survivalisiy, Includes
chapter on building emergeney communications anten-
na sysiems, $8.95

115M11 Scanner Modification Handbook, Vol.
1 by Bill Creek provides straightforward siep-by-siep
instructions for expanding the operating capabilities of
VHF scanncrs. Filled with imeresting texl, helplul pho-
o, labdes, and Nigures. $17.95

11EEQ6 Guide to Embassy Espionage Commu-
nications by Tem Kavitel K2AES Candid and prob-

ing examination ol worldwide embassy and (alleped)
esplonage communication systems and networks, Ex-
lensive nation-by-nation dircglory of cmbissy stations
is included. $10.95

15091 1992 Shortwave Directory (Tth Ed.) by
Bob Grove Extensively revised, the new 1992 Short-
wave Directory is the consummade DXer's bible [or the
first 3 MHz of radio spectrum, including wp-lo-daic
and accurale VLF information s well. 270 informa-
tion-packed and illusirsicd pages in convenient 8 172 x
I} format professionally bound. $21.95

20N093 Vintage Radio 1887-1929 by Morgan E.
McMahon Recapures the exciiement of the carly
days. The amthoriative reference book for historians
and coliecioes. $8.95

20N0394 A Flick of the Swilch, 1930-1950 &y
Morpan E. McMahon Hore's your chance 10 rocaptune
the thrill of old-lime radio and wlevision. Browse
through & thowsand photos amd [eoaong old ads. Das-
cover the fast-growmng hobby of radio collccung, and
pertaps [ind a reasare @0 your own allx; or ocllar, $8.95

20N095 World Broadcast! Station Address
Book by Gerry L. Dexier a must fof ihe scrious shori-
wave lisicncr. Hendrods of addrowses for shonwave
brosdcast siations. Spocial soctions with helplful infor-
mation 1o increase your QSL porcentage. SX.95

07R26 World Wide Aeronautical Communica-
tions by Robert E. Evans This 42 puge book was de-
signed 0 update and augment the (requency lists pub-
lished in the Acronautical Communications Handbook-
HF Edition. Contents include AdrcralAir Trallic Con-
rol, Aircralt/Company Operations, Avistion Weather
Broadcass, Acronautical Flight Tesis, Worldwide Mili-
tary Air Forces, Acro Scarch & Rescue, Acro Law En-
forcement, NASA Flight Suppon, Acro Terms & Ab-
breviations and Acro Tactical Identificrs, $6.95

11789 Scanner Modification Handbook Vol, 2
by Bill Creek Here il is—a companion o Vol, |, In
fact, Vol. 2 has a section thal provides improved ap-
proaches and vpdated technigues for the mods in Vol
1. There's 18 new, exciting modificutions for popular
scanncrs and it is Tully dlustrated with photos and
schomatics, highly detailed sicp-by-sicp instructions so
that the average hobbyist can do hese performance en-
hancing modifications. This is an all new book thai has
all new mods $17.95

03R01 World Press Services Frequencies
(RTTY) New 5th Ed. A comprehensive manual
covering radiotcletype news moniloring—contains
all information—anienna, receiving, lerminal units,
plus three extensive [reguency Hsis, Covers 65
World Press Services broadeasting in English. “The
Original Press Book.” 84 pp. $8.95

VIS Study Cards Advance the casy way with
VIS5 Study Cards. Compaci. up-io-tdaic Flash
Cards with Key Wonds, Underlined, Quiz on
back. Formuls worked out. Schemaiics 3 your
lingertips. Used SUCCESSFULLY by ages b o

B!

NOVICE VIsDi $11.95
TECH Visa2 10.95
GENERAL VIS 953
ADVANCED VIS 1595
EXTRA ViSO 1495

Lanze Code Programs—{Available on 5
1/4° disk.) Incxponsive compicic study guide
code programs for both the C64/128 Com-
modores and the |BM compaubles. Programs in-
clude wpdated FCC guestions, multiple choice
answers, Tormulas, schematic symbols, dia-

erams, and stmulated (VE ) sample wost.

IBM Pan® Commodore Par#Price

Novice IBMO1  COMOI 31495
Tech IBMID2  COMO2 $14.95
Genecral IBMO3  COMO3 51495
Advance IBMIM COMIM 51995
Extra {New Pool) IBMOS  COMOS  $19.95

|IBMOG6 COMOE IBM/Commodore Tech No
Code—Lanze Code Program contins all
the authorized FOC questions and answers used
in testing (ormulas, schematic symbols, dia-
grams, and sample test for passing the new

Technician No Code license,

$44.95

IBM97 Amateur Radio Part 97 Rules (in-
cludes updated, revised Commission’s Rules,
Scpicmber 30, 1989) 5 14" disk 1BM compati-

blc only. $9.95




ARRL BOOKS

AH1291 ARRL 1992 Handbook (68th Ed.) 39
vhapecrs. lcatunng 1100 whics, Nigures and chans. The
mond compechcisave, woll organescd and affordable
sowrce of smatcur radio referonce material 12352 pages
5.25.00

AR1086 ARRL Operating Manual Packed with in-
lowmation o how o make the best use of your station,
I ludang: inderfacing hoowe computers. OSCAR., VHF-
UHF. conicsting $17.14)

ARD194 Antenna Compendium Vol. 1 Mawcriuls
o verbals, uads, loops, yagis, redoced size amennas,
baluns. Smith Charts, anicnna polarization, and other
micresdimg subpects, S

AR2545 Antenna Compendium Vol. 2 42 papers
coveriig vorbcals, yagis, quads, multiband and troad-
band sysicms, anicnna scleciion, and mech more.
sl

AR2626 Companion Software for Antenna
Compendium Vol. 2 5 147 MS5-DOS lloppy. S 1000

ARD488 WIFB's Antenna Notebook by Doug De-
Maw WIFE Geot the bost poerformance out of unobtr-
sive wire anicnnas and vomicals, Build ners and SWR
bridgos, S8.00

AR0348 QRP Notebook by Downg DeMaw WIFB
Presents construction projects for the QRP operator,
from i simple | sai orystal-controlled  ransminer 1o
e comples ransceiver designs. %9.50

AR4141 W1FB's Design Notebook by Doug De-
Maw WIFR This plain language book is filled with
ample practical progects that can e baill using readily
avanlable components and conwnot hand ool 1000

AR2200 Antenna Impedance Matching b Wilfred
V. Carven AMhwl compechensing bool wrinen on wsing
Smuth Charts m sobang mpodance maichnez probloms.
1500

ARD402 Solid State Design Chack full of good. hasic
miormation, arncuit designs and applicatons: descnip-
Lo o FoCeTIveTs, Iransmitlers, power supplics, and icsi
cyupment. S12.00

AR3280 Companion Software for Weather
Satellite Handbook 5 1/4" M5-DOS Floppy. $10.00

AR3183 Weather Satellite Handbook (4th Ed.)
by Dr. Rulph Taggars WEBSDQT Hol ofl the press! Ex-
panded and revesed W refledt oday's weather-lax salcl-
hie ioctueog y. S.20.00

AR3291 Now You're Talking!: Discover the
World of Ham Radio Seccessor to the immemely
popular Twne in the World with Ham Raddie. Covers
everything vou nocd o know 10 carm your lird Amsicur
Radio liwense. More than a study guide, this book will
help you <clec oquipment for your bam radio station
and cxplain how W ¢t il up—cversthing you'll need o
know W get on e air! An ARRL Publicaton, $19.00

AR3292 Your Introduction to Morse Code:
Practice Cassettes Compunion code course 1o Now
Yoo ve Taalkemg !, this kit includes two S0 minute casselie
Lapes. Prepares you lor the § WPM Morse code cxam o
carn your Novige license or add high-freguency world-
wide communicalions privileges 1o your code-lree
Techmoman hoense, S10,00

ARD437 ARRL Repeater Directory 1992-1993
Over 19400 listings with digipcaters, bandplans, CTC-

S5 1PLITM N ong chan, compilation of frogeoncy ooor -
denators, ARRL oo worvce clube, and bescon li-

ings from 14 MHz 10 24GHz. 56,00

AR1033 The DXCC Companion by Jim Kearman
ARIS spcils oul in smple, siraighiforwand lcmes what
wiu nood e be 2 succesalul DXer. S6.00

AR1250 Log Book—Spiral $3.50

ARA341 Interference Handbook Writen from an
RFI sleuth’s perspeclive. His eapencnce in solving in-
lerference problems. $12.00

ARZ2197 Data Book Valuuble aid 1o the RF design en-
gincer, techmician, rudio amatcor, and cxperimenior.
Commonly used tables, chars, and those hard-1o-re-
member (omulas. $1200

AR2960 Transmission Line Transformers (2nd
Ed.) by Div. Jerry Sevick W2FMI Pracuical designs and
speciflic miormation on constrection icchnigucs and
sources of matcrmal. More deagns for anicina uncTs,
lybeads. and for the VHF and UHF bands. 272 pp,
520.00

ARD4 10 Yagi Antenna Design Originally publiched
w o serics 0 Ham Badio, polished and cxpanded by Dr,
Lawson, SEA00

AR2171 Hints and Kinks Find the answer o thal
iricky probdem, Tdeas for setting up your gear [or coms
lortabde. clficient operilion, S8,(0

AR3169 QRP Classics Collection of articles from
last 15 years of ARRL publications on building re-
CCIVETs, mansTiilcrs, IAnsCeIver. acccssones, A8 pp.
S12.00

ANTENNAS

(5A95 * Easy-up Antennas for Radio Listeners
and Hams by Edward M, Noll Lic o lcam bow 1o
comsanact bow -Cosl. Casv-Eo-0rect aniconas” Eaiv-ap An-
tenris will help vou, S16.50

01ATO * Practical Antenna Handbook by Joseph
J. Carr Dovign. build, modily, and msiall your own
antennes, Cam, a 20-vear voweran of wehnical writing,
has i wmague ability o present comples echmical con-
cepts iman casy-to-understand way, 4106 pp. $21.50

£0N10E8 The Easy Wire Antenna Handbook by
Dave Ingram K4TW] Gt out your roll of wee amd
YOUul Wile Culicrs. you are roady o 20 with this new
praciccal and casy o wmkerstand book. Grves you all of
ihe necded dimenswons for a full range of casy 1o build
and erect “sky wires,” Covers all of the many types of
wire anicnnas along with a kot ol his anlcnng secrcis
and “how -l-do™ helps, $9.50

NEW STUFF

106061 1992 Callbook Supplement An update 10
i Disermational and Amencan callbopbs. $10.00

UHF/VHF/PACKET

09V11 The Basic Guide 1o VHFAUHF Ham Radio
by Edward M. Nell This book provides a first rale in-
Pochacinn o fife on ihe 26 and 125 mcler bamds as
wiell 3 25 3% and T S6.50

01P22 The Packet Radio Handbook by Jowathan
I. Maye AR3T = _.an cxgellent picce of work, Well
wirth readimg For bodh ihe eapericnced and the new
prcketecr. e delmmive guide o anatcur packet oper-
whion, “—Giwsn Reedy WIBEL Only $15.00

BOOKS FOR BEGINNERS

20NO1E Technician Class License Manual: New
No-Code br Gerden Wesi This book will cover
cveryihing vou nccd to bocome 3 Toohmicaan Class
Ham. Every oxact quosiion and answor on the oxamins-
o s lound o thes ong ool covening cloment 2 and
choment VA guoasn pools. Gordon Wos wils vou the
mght anvwor and then oxplams i dotal win the answer
Bocorredt. Felly illemraed o, Troguonsy chan dw -
ing privileges, bt of oxamuncrs @nd an FOC Form 610
appiwcainm, 59.95

20N0S2 The Wonderful World of Ham Radio by
Richard Skolnik, KBS4LCS This book sddresses the
plea thit somethimg simple, clear, and fun be writlen 0
ttrduce young poople W amialéar rdio. Pick one up
for the new ham in vour life, $7.95

20N100 Electronics Build and Learn {2nd Ed.)
by BA Penjold combines theory and praciice so that
vid con eam by doang. " Full oosstruction Jetals of 2
circull demonsirsior unil that s used in subscgoont
clapiors W amroduce Common CloCiion ComponcTis.
Describes o these componcnls aic built sp into uscful
cicuits. enCilaons, mluvibeanors, bedsblcs, and logke
cirpwits, |25 pp, IX photos, 72 liwe dravwings. S12.30
20097 Digital Electronics Projects for Begin-
ners br Owen Bishop contauns |2 dipital clocironics
progccts siiasbie for the heaimmcr i build with the mani-
miumi ol Syuipment. |25 ppe. 36 hine drawings. $12.50

02B10 Heath Nostalgia by Terry Perdie KATP
A bogl histony of the Heath Company of Benton Harbor,
Michigan—uith lond memones by ihose who were sespon-
sibde For the Heathl name ecoming wanld famown, $9.50

20N013 U.S. Repeater Mapbook by William Smitk
ASMES The Ganle lir raveling radio amuicurs gredy
v repeaier froguoncics, and locations on cas o nead
staie map. Inclodes all 80 watss, and 2X— 1 X008 MHs

$9.95

03A02 RTTY Today by Dave Ingram K4TW) Only
up-ti-date RTTY honk in existence. Covers all Gacets
of RTTY. Muost comprehensive RTTY guide ever pub-
lishwd, Fully illustrated 112 pages. $8.50

ARZ2073 Novice Antenna Notebook A beginners
pusdc o caxy and cffective anicnnac and IWRCTs Yoo can
bailkd, SX00 An ARRL Publicainmn.

ARZ871 W1FB's Help for New Hams by Doug
DeMaw WIFEB Complcie fin the peacomer. Pl 1o-
gaher a stalion @tkd goi on the air. $10.00 An ARRL
Publacatron

AR2286 First Steps In Radio by Deag DeMaw
WIFB Scncs of Q5T anwcles. Sce components a<somm-
blcd o pracical corcusts and oo the corcuns make up
vour radio gear. 53,00 An ARRL Publicateon,

20N021 No Code Ham Radio Education Pack-
age Compuier soltware packuge. Clear, concise, und
casy o onderstand. This package mcludes compuiter
hded dnstruction soltware (TBM compatibles, 200 puge
Ham Radio Handbook, and compleiec FOC Part %7 Am-
aicur Radio rales and regulaions. Mo proior bnowledge
ol clecromcs s noeded, 52895

20N022 Ham Qperator Education Package
Computer soltware comains Tive 1BM companble discs
widh all guestions for all loime classes, plus “Maonsg
Acadenny ™ oode ieaching soltware that @ vou fiom
020 wpm. Effonicss and encompiicaied. evenything i«
done from casy o undontand monus. Rovicw all gues-
Lo, i ot scamplc sty of Lk Cvams adonesicrod
right a the computer kevboand $28.95

ARAL License Manuals All the theory you ncod 1o
pass your tesl. Compicic FCC quostion pools with

ANEWTTS.

ARZ375 Technician Class  %6.00
AR2383 General Class 36.00
ARO166 Advanced Class $6.00
AR2391 Extra Class S5.00

AFR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Martin Davidoff K2UBC Ex-
pandcd and revised, this 2nd edition of “The Satcllic
Experimenter’s Handbook™ is vour gulde 10 using and
designing satcllises, focusing on those bailt by and for
the intcmational rado amalcur community, $20,00

ARO477 Low Band Dxing How 1o mect the chal-
longes of the difforcoont forms of |60, K0, and 40 mcior

propagation with offecive antonnas, cquipmcn, and op-
craing stracgics. $10.00

AR2456 FCC Rule Book (Bth Ed.) A must for cvery
active rade amatcur, $9.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tells ¢verything vou nced 10 know about this pop-
ular new muode:; how 0 pet staned, cquipment you need,
andd more. $1.2.00

AR2103 Satellite Anthology The lakcst information
on OSCARs 9 through 13 & well as the RS sciliess
Information on the eso ol digital modes, acking anten-
nas, RUDAK., microcompuicr, and more! $5.00

AR2B98 Space Almanac by Amthony R. Curtis
KIKXK Capwrcs the breathiaking rocemt news from
space. Includes information on Amatcur Radio satcl-
hites. Find almust cverything aboul man™s tnp w0 the
stars, Y60 pp. $20.00

AR2083 Complete DX'er (2nd Ed.) by Bob Locker
WOKNT Learn how o hunt DX and obtain hard-10-get
(5L cards. $12.00

AR2065 ARRL Antenna Book The ncw 16ih Edi-
tion repercsenis the best 2nd most highly regandod infor-
mation on antcnna lundamentals, transmission lincs, de-
sign, and conruction of wire anicanas. Over 700
pages. ot W fipmes. An ARRL Publication. $20.00

AR3293 Morse Code: The Essential Language
by L. Peter Carron Jr. WIDKV has beon cxpanded and
reviscd in i 2nd edinon. Poler Carron details its faso-
mating histoey as well as sharing peactical lcaming in-
formation. Resders will lcarn bow o hundle distross
calls heard not only on the hambands but on maritime
and airerall fregquencies. Copyright 191, sollcover. An
ARRL Publivation, $6.00

CODE TAPES

One answer 10 the no-code brou-ha-ha s 1o male the code 5o simple w learn that ir' s a non-prolfem. Herewith the
wirded 5 eutsiest conde conerse—iens of thomsanclhy of hams Lave gotten their licemses this amging sew shortoul wdy
It s fulre-proaf, Mast people are abie o wigp throgh the Novioe test diter spending Ieix phan three lomrs eacll on
Cremesis and The Stictler. Poople wi ke gives wp o ather osde comarses find shis ome dowy the Jul in i jilfy. Going
after vowr General” It s abvur sime. Use the Back Brealer and vou' Il be theee before v buew it A week showdd do
i Warniagy: X0 upen code almosy isvarsshlv appears o azise preprable, irreoersshle, perogisest b damatze.
L'nclr Warme acorpts me reiposdidir sfemeorr foor aevtiuay Net ppeas o Sace wibo are fiselid coonght o aie

oy Cemragesens 20 wpe kipe

73705 “Genesis”™ $5.95

5 wpm—This beginning tape. takes you through the
26 letiers, 10 numbers, and necessary punciua-
tion. complete with practice every siop ol the way, The
case of learning gives conlidence even 1o ihe Taint of
hiart.

73T06 “The Stickler” $5.95
6+ wpm—This is the practice tape for those who sur-
vived the 5 wpm tape, and i's also the wpe lor the
Novice and Technician licenses. It s comprised of one
solid hour ol ¢ode. Characicrs arc »21 ot |3 wpm and
spaced 3l § wpm. Code gromps arc eniirely random
characiers aont in groups of fec—deliniscly msl momo-
rurablc’

73713 "Back Breaker™ 595
13+ wpm—Code groeps agaim, ai a brisk 13+ wpm so
you' Il be really sl case when you sl down n front of 3
sicclvcyed volunioer examiner who starts sending vou
plain language code at only 13 per, You'll need this cx-
I margin o overcome (he sheer panic universal in
most test situations, You've come this lar, so don't get
code shy mow!

73720 "Courageous” §5.95
20+ wpm—Congratulations! Okay, the challenge of
code is what’s poticn you this far, 0 don'l guit now,
Go [or the owra class hoenss, We wnd the code Tasier
than X0 per, s like weanng lead weights on voar fect
when you run: You'll wonder why the cxamincr 15

scruding o dowiy?

[e—m——— ==

Uncle Wayne’s Bookshelf Order Form

You may order by mail. ielephone, or fax. All payments are (o be in I
US funds. Allow 3 weeks for delivery. '

Item Title

Qty.

Price Total

U.S. add $3.00 mail, 54.00 UPS.
Canada add 54.00 mail.

U.P.S. to Canada and all foreigh orders FOB Peterborough, NH.
Make checks payable 1o "Uncie Wayne's Bookshelf.'

Name

SHIPPING

TOTAL

Street

City

State ______Zip

TOTAL S
JAE

Card #

JMC - VISA

JCheck/Money Order

Expiration Date

i
y
0
L
|
§
{
I SHIPPING
i
|
|
|
|
f
i
g

I Telephone: (603) 924-4196 (800) 234-8458

l FAX: (603) 924-8613

I Mail: Uncle Wayne's Bookshelf, 70 Route 202N,
Peterborough, NH 03458
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Number 28 on your Feedback card

RANDOM ouTPUT

Last month, | told you a story of a ra-
dio club that was discriminaling against
new Technician class licensees. | re-
quesled letters from you, describing
your good and bad experiences. The
letters have been pouring in, so |
thought I'd share some of them with
you.

The overwhelming majority of letters
received have been positive. I've heard
from new Techs from all across the
country, and with very few exceptions
they are reporting that local individuals
and clubs have welcomed them with
open arms. i seems that the bone-
heads | referred to last month are the
exceplion and not the rule. This is good
news indeed.

Matt NILTW—"As a 14-year-old no-
code Technician, | was, and still am, en-
thusiastic about the hobby. | was im-
pressed by the encouragement given by
the VEs at the test site and by those I've
met over the air. They were happy to
hear a new person, but they didn't want
me to stop there. As a result, a little
more than four months later, | am now a
Technician + Code with the general writ-
len exam under my bell. By the end of
the year, | plan to be N1ILTW/AA. Grant-
ed, it takes a lot of sell-motivation, but
the extra commendation and encour-
agement sure does help you reach your
goals!” Malt goes on to recommend the
Falmouth (Massachusetts) Amateur Ra-
dio Association as a “greal club to be-
long to."

Don N1FDF—"There are a lot of
clubs that go out of their way to wel-
come new licensees to their folds. One
local club here even gives the first
year's membership as a gift 1o newly li-
censed hams, regardless of license
class.”

Bill N8POV—"While there are a few
rabid hams who refuse to speak with
those of us who are codeless Techni-
clans, most have welcomed us. For ex-
ample, | am a control operator for one of
the local repeater organizations. In addi-
tion, I'm the net control station for the
Central Ohio Traffic Net, the Central
Ohio Severe Weather Net and the Cen-
tral Ohio ARES Net. I've been warmly
welcomed at repeater club meetings,
ARES events and weather net training
sessions. Dozens of codeless Techs are
involved in many of these same activi-
ties . . . Virtually without fail, more expe-
rienced hams have encouraged me to
upgrade; but not so I'll become a “real
ham"—they simply know I'll have fun
working HF when | do upgrade."

Tom N3LWJ—The Antietem (Mary-
land) Radio Association “iries to have
as many classes as possible to get new
hams, code or no-code! The club en-
courages code training only as a means
lo enhance your enjoyment of radio, not
lo set you apart. Techs are welcomed,
helped, advised, allowed to vote, hold
office—in other words, whal any mem-
ber is entitled to do . . . On the air, if you
have problems, someone always comes
on to heip—not to put you down.”

It does my heart good to receive all
ol these positive responses o my in-
quiry. Unfortunately, | have also re-
ceived a few letters like the following.
I've omitled any references that might
identify the writer.

“One of my first contacts on the
XXXX repeater was when | asked for a

David Cassidy N1GPH

signal check. The reply came back, "No-
code Tech?' | answered, "Yes sir," o
which there was no response, no 1D, no
nothing. | then politely thanked the gen-
tieman for his response, as it was
enough to let me know that my radio
worked fine.

“This world is filled with people of
different colors, religions, cultures and
abilities. Bigotry is alive and well and
has found a new “lower-class human’
lo attack: the dreaded no-code Techni-
cian.

“In my area, there are two linked re-
peaters thal are monitored 24 hours a
day by the XXXX Amateur Radio Soci-
ety. They provide a link between hams
on the highway and the highway patrol.
| do not think that the dozen or so
stranded molorists and accident viclims
whom | have called into the highway pa-
trol would have looked down on me
merely because | do not yetl know
Morse code . . . So far, only a few peo-
ple would not say anything. Too bad.
Each of us has something to offer, even
if it Is only a friendly ear or voice on the
way home from work."

| have also received a few letters
from hams who have been licensed for
many years. The writers have brought
up all of the same chestnuts that
weren't true a year ago and still arent
true today. Two meters has not become
like CB. Sure, every once in awhile a
nervous newcomer lets a “10-4" slip
through. So what! Didn't you make a
few mistakes when you were first li-
censed? | know | did! Terms like “han-
die,” “destinated,” and an assortment of
unnecessary Q-signals are heard on re-
peaters every day, and they were used
long before the no-code license. With a
little practlice and the good example of
other hams, any new licensee quickly
gets the hang of it.

Neither has 2 meters become a
crowded cacophony. | travel all over the
country, and 2 meters seems about as
populated as before. Since it's hard to
find a populated area without access to
at least a dozen repealers, this is not
surprising. People seem !0 congregate
on one or two repeaters, and the rest
remain silent.

The only thing that has happened is
that amateur radio has received a much
needed shot in the arm. We have at-
tracied several thousand new members
who are turning out to be an asset to
our numbers. New Techs are running
nels, helping with emergency communi-
cations, and doing the hundreds of oth-
er things that hams do. There's one oth-
er thing the new Techs are doing that |
hope all you buzzards who thought no-
code was the end of the world will take
note of. New Techs are upgrading at a
phenomenal rate. Every single letter |
received, and every Technician ['ve met
in the past year, have all mentioned that
they have upgraded or are studying to
upgrade. They're leaming new things,
having fun and becoming an assetl to
our hobby through their work and enthu-
siasm. | wish | could say the same
about all hams.

| was glad to discover that discrimi-
nation against Techs is not as
widespread as | feared. | promise you,
this is the absolute last time we will ad-
dress this subject within these pages.
The case is closed (maybe). m

88 73 Amateur Radio Today » October, 1992

PropPAGATION

Number 29 on your Feedback card

Jim Gray Wixu
210 Chateau Circle
Payson AZ 85541

Although October is considered one of
the better months of the year for DX and
good HF propagation, this year is likely to be
slightly different. | expect fewer "Good" days
and more “Fair" or “Fair to Poor” days this
year. One reason is the rapidly declining
sunspot cycle and low solar flux values, to-
gether with days of predicted upsets in the
earth's magnetic field. As | write this column,
solar flux values have, for the second time
this year, dropped to 100 or below,
and | expect 10 see this trend contin-
ue into the fall months.

To improve your chances of car-
rying on woridwide contacts, use the

Jim Gray WiXU

will be true of 80, 40 and 30 meters. The
higher bands from 20 meters up will close
earfier, usually shortly after sundown—with
only 20 showing any real openings into the
late evening, and then only on some days.
Ten meters will not be particularty good with
declining MUFs, but satellite operators will
continue to enjoy their contacts. REMEM-
BER THERE ARE ALWAYS EXCEPTIONS
TO THESE GENERALITIES, SO NEVER
BECOME DISCOURAGED. One good day
makes up for many bad ones. Good luck,
happy DXing and look for us next month. H
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Frequency Coverage:

100 kHz — 30 MHz RX
(160-10 m TX)

» Built-in Dual Digital Switched
Capacitance Filters

“Yaesu did it again!’

“This is the only
HF rig with a dual digital SCAF.
Iit's incredible on a crowded band. Look inside,
motherboard and plug-in board design.
Un-be-liev-able!”

+ Buiit-in High Speed Antenna Tuner
w/39 Memories

RF FSP (RF Frequency-Shifted
Speech Processor)

Dual VFOs with Direct Digital
Synthesis (DDS)

90 Memories which store
Frequency Mode and Bandwidth
Full and Semi Break-in CW
Operation

Band Stacking VFO System
Multi-mode Selection on Packet
RTTY; Easy interface to TNCs
Adjustable RF Power

Variable Threshold Noise Blanker
Optional Digital Voice Recorder
(DVS-2)

Front Panel RX Antenna Selection
Accessories:

FT-980DC Available without power
Supply

2nd IF SSB Narrow
2.0 kHz Filter

2nd IF CW Narrow
250 Hz Fiilter

High Stability TCXO0
External Desk-top
Speaker

Desk Microphone
Digital Voice Recorder
Unit

Lightweight
Headphones

Phone Patch Unit for
SP-6 Speaker

XF-10.9M
XF-445K

TCXD-2
SP-6

MD-1C8
DVS-2

YH-T7ST

LL-5

’_[;'m innovative technology of the F1-990 is inside, not
outside. Like the exclusive dual digital SCAF (Switched
Capacitance Audio Filter). And for long term reliability, the
motherboard/plug-in module construction eliminates inter-
board wiring. The FT-990 also has the same undisputed receiv-
er performance of the FT-1000 as well as other features such as
a high-speed, built-in antenna tuner with automatic storage.
And, multiple DDS (Direct Digital Synthesis) for quick lock-
up time and low level noise. What's more, for maximum effi-
ciency, the FT-990 is a self-contained base station with its
space-saving, built-in AC power supply.

Qutside, the very functional HF front panel is simple and
uncluttered with a large amber display. Easy to use, easy to
see. Pure and simple QSO enjoyment — with muscle when you
need it! Yaesu makes “high-tech™ effortless. Now it works for
you, not against you. Have your dealer show you the FT-990
today and see what we mean.

YAESU

Performance without compromise.”
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~ KENWOOD., ..

EM TRANSCEIVER TH-28A

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

PO. BOX 22745, 2201 E. Dominguez Street Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8

SUPER TOUC

Kenwood—the hallmark
of quality in handheld
communications

I e

TH '78A FM Dual Band HT

For professionals in any field, there’s no substitute for

the genuine article. And when it comes to handheld
communications, there’s no beating Kenwood’s TH-78A
(144MHz/440MHz)—the smallest dual-band transceiver in
the world. Packed with leading-edge technology, the TH-78A
combines simplicity of operation with a multiplicity of
features: built-in DTSS and paging functions, alphanumeric
memory and message paging, dual-frequency receive
(including VHF+VHF & UHF + UHF), plus double-band
scan. And its distinctive ergonomic design incorporates a
sliding keypad cover.

TH-28A/48A

FM Handheld Transceivers

Equally impressive are Kenwood’s new FM handheld single-
band transceivers: the TH-28A (144MHz) and TH-48A
(440MHz). Their state-of-the-art features include a dual-band
receive capability, supporting sub-band receive and semi-
duplex cross-band operations (TH-28A«>TH-48A). There’s
also the ability to store both alphanumeric and frequency data
in non-volatile memory, and alphanumeric message paging—
as well as DTSS and pager functions. Plus, you have the
option of increasing the memory channels to 240.

KENWOOL

...pacesetter in Amateur Radio
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