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More of what

you buy a radio for
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ATTE PREAMP AGC

More Punch!

Our dynamic Speech Com-
pressor increases transmitter
output signal strength, to punch
through crowded bands and less-
than-perfect conditions.

IC-728 HF All-Band Transceiver

More of what you buy a radio for! The entry-level 1C-728 lets you
hear and be heard better than any other transceiver in its class...

More Cla nty'

All other radios in this price class
use double conversion circuitry.
ICOM uses Triple Conversion
to improve in-coming signal quality
and suppress interference.

because if offers high-performance features previously available only

on higher-priced models.

IC-729 HF All-Band Plus!

The NEW 1C-729 offers every features of the IC-728, plus
é6-meters, AM/FM, and a tone encoder! It like
getting the best 6-meter radio for approximately $300! Attention
NoCoders: the IC-729 means you can learn on the best, then expand

your world as you upgrade your license!
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Band $ Eegi-ster
snaps you back to the last frequency

you were on — for contesting, mult:-
banders. Direct Digital

Synthesis means fast digital T/R.

Now Available!
The AT-160
Antenna Tuner

Fast, compact, simple & smart,

the CPU-controlled AT-160 matches

your 160M-10M antenna in less than

3 seconds, even when switching bands!
Designed as a component, it lets you
customize your station. The compact
AT-160 mounts directly to the trans-
ceiver, forming one integrated unit,
automatically controlled from the

transceiver.

ICOM America, inc.. 2380446t Avenue NE. Bellevue, WA 98004
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More Selecﬂvﬂy'
You won't find Pussﬂand
Tuning at twice the price! PBT
lets you narrow the IF passband
width, to zero in on just the signal
you want to hear.

For more information, call

1-800-999-9877




~ Larsen
'  Dual Band

Antennas Offer

One Option Our
|

. Competitors
- Dont:

Vore Options.

Why do so many amateurs choose Larsen dual band antennas?
Because nobody offers more choice than Larsen. Amateurs from
around the world are tuned in to our professional quality.

Permanent mount models handle 100 watts of power; on-glass,
50 watts. Frequency range is 144-148 MHz on VHF and 442-448
MHz on UHE Each is factory preset to guarantee optimal perfor-
mance. No tuning required.

At the heart of our popular NMO model is a precision engineered
air-wound coil, fully soldered for increased tuning accuracy. The shell
is made from super-strength Makroblend plastic (available in stealth
black or gray/chrome) which is tapered to ensure water runoff. The
net result is superior electrical performance and lasting durability.

If you want the best choice of dual band antennas, Larsen 1s
L vour only option. For a data sheet on our new on-glass KG 2/70: call
800-426-1656 (USA); 800-663-6734 (Canada). Or write: PO. Box 1799,
Vancouver, WA 98668.

‘2

Formats include: on-glass;

portable; and NLA, NMO,
and PO mobile mounts. The Amateur’s Professional™

rsen Antennas

CIRCLE 60 ON READER SERVICE CARD




X-500HNA DUAL-BAND REPEATER VERSION

—

T X-200A
1N

Y

X-500NA DUAL-BAND REPEATER VERSION

DUAL-BAND REPEATER VERSION

X-50A DUAL-BAND REPEATER VERSION
PART # FREQ |GAIN(dB) | PWR(W) | LENGTH(FT) | CONNECTOR|WIND RATING| ELEMENT PHASING
X-500HNA |2m/70cm | 8.3/11.7 200 17.2 N 90 2m:3-5/8A,70cm:8-5/8A
X-500NA |2m/70cm | 8.3/11.7 200 17.2 N 90 2m:3-5/8A,70cm:8-5/8A
X-200A 2m/70cm | 6.0/8.0 200 8.3 UHF 112.5 2m:2-5/8A,70cm:4-5/8A
X-50A 2m/70cm | 4.5/7.2 200 5.6 UHF 135 2m:6/8A,70cm:3-5/8A

7 U-5000A
IPAHT# FREQ [GAIN(dB)| PWR(W) [ LENGTH(FT)[ CONNECTOR [WIND RATING [ ELEMENT PHASING
70cm:4-5/8A

U-300A |70cm/23cm|8.6/13.2 | 1 . N 11 =
I % ke o o : 23cm:10-5/8A

2m/70cm | 4.5/8.3 2m:6/81,70cm:3-5/8A,
SRR Chomem | [ i e = 2 e é3cm-7-/8A I

| F23A

‘PEHT# | FREQ [GAIN(dB) | PWR(W) [ LENGTH(FT)[ CONNECTOR [ WIND RATING | ELEMENT PHASING |
DP-GH62 | 6m 6.0 200 21.0 UHF 78 2-5/8\
F-22A 2m 6.7 200 10.5 UHF 112 2-7/8A
F-23A 2m 7.8 200 15.0 UHF 90 3-5/8\
F142A [ 114m | 55 200 6.0 UHF 110 2-5/8\
F-718A | 70cm | 115 250 15.0 N 90 18-1/2)
F-1230A | 23cm | 135 100 10.5 N 90 25-1/2)

£ AL =

FEATURED
- WIDE-BAND performance

- VSWR 1.5:1(nom.)

- Factory adjusted, no tuning required
- Weatherproof

- Stainless steel radials & hardware

- UPS shippable

s

*F-718L:420~430MHz,F-718J:430~440MHz

- Rugged fiberglass radome(DP-GH62 thick-wall aluminum)
- Wind speed ratings in excess of SOMPH

RF PARTS

1320-16 Grand Avenue
San Marcos, CA 92069
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Number 1 on your Feedback card

NEVER SAY DIE

Wayne Green W2NSD/1

Green For President

When Perot dummied out on the
presidency, | got a pile (two) of letters
asking why don’'t | run for the job.
Well, there are several good reasons.
First, | don't have a hundred million.
Second, it's a lousy job. Third, I'm 70
years old and thus very likely to drop
dead any day now. Fourth, the media
would have a ball interviewing my en-
emies— and I've got a bunch.

| get to thinking about my enemies
every now and then. | don't think you'll
find one that I've screwed. The intensi-
ly of the hale thal | generate seems 1o
be proportional to the depth that I've
been screwed. My biggest enemy took
me for about $100 million. That's
enough to hate anyone for, | suppose.
Of course | can look on the bright
side—this has kept me from running
for the presidency, with all that aggra-
vation. The people who only look me
for a few hundred thou are only mod-
erate enemies.

Surely I'm exaggerating, right? I'm
laughing, but it's a bitter laugh. | figure
as long as | can make more money
than people can steal, what the heck.
And yes, I'm careless with both money
and my things. I'm careless with peo-
ple too, lending money to almost any-
one who asks. One chap borrowed
$25,000 to start a tape business . . .
another $5,000 to start a compuler ar
gallery . . . another $5,000 to set up a
psychological therapy business . . .
another $5,000 to help a newspaper
grow . . . another $5,000 to keep a
small magazine afloat. Then there was
about $250,000 1o set a chap up in a
new software business. And $350,000
for a computer protection system.
$250,000 in computer inventory got
swiped from my stores and about
$300,000 from my warehouse. One
chap swiped about $10,000 in CDs to
start a CD business. No, | don't think
the media would have any problem
finding endless testimony against me.
How about the employee who sold
himself 40 computers from our lab at
scrap prices and resold them for
around $100,0007 He went to work for
a competitor and died of a heart al-
tack, so the Enquirer will have to get
his story via a psychic. I'll bet even the
ex-employee who broke inlo the ham
shack recently and cleaned it oul
hates me now.

People aren’'t geared to take some-
one for a bundle without projecting the
guilt. They don't want to feel guilty
about what they've done to me, so
they hate me and then it's okay.

Yes, it's a lot more difficult now to
pry money out of me to start new busi-
nesses. You know, I've never yet had
anyone pay me back. But then I've al-
ways just handed them the money
without all sorts of contracts. | figured
if | got it back I'd be able to help some-
one else. One chap did repay a litlle,
but that ended after about two small
payments. The others stopped calling
or writing . . . Or answering my letters.

I'm happy doing what I'm doing. |
don't need or want the aggravation
that comes with public office. And |
don't know for sure how I'd react to
the temptations. When you're a sena-
tor or representative it's easy to threat-
en one special interest after another
and reap tons of money in lobbyist do-
nations 1o keep you off their backs.
Say, | wonder il you noticed that Sena-
tor Gore has consistently been one of
the top recipients of PAC lobby dona-
tions? Talk about special interests
having friends in high places, what
with him aiming at the veep spol!
That’s not going to stop the money
rolling in, I'll bet. Indeed, that could
have been a strong factor in his being
selected for the non-job.

I'm having fun helping performers
get known via my record companies.
Cabo Frio, a jazz group, is now on
full rotation on the key radio stations
in nine of the top markets and is about
to go on a national tour as a resull.
Marty Balin has had a similar success
with his “Better Generation™ release
on my Green With Envy label. He is
also going on tour as a result. "Kuku-
ruza," the Russian bluegrass group's
release on my Greener Pastures
Records, has been a hit in country cir-
cles, so they're coming back for anoth-
er American tour this year—and will
do another CD for us in my studios.
And Scott Kirby has been in great de-
mand for ragtime festivals, which is
probably the closest there is to a tour
in that field.

I'm also having considerable suc-
cess in helping to get independent
music to sell via my Adventures In Mu-
sic series of CDs. We're up to about
75 of those now and tuming out three
lo five new releases a month.
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In the ham field Radio Fun has
been doing fabulously. I've never seen
anything like it in this field. The new
subscriptions are coming in by the ton
and renewals have set publishing
records. The only fly in the cintment is
the reluctance of some larger advertis-
ers 1o change their old habits of doing
all their advertising in QST. Well, that
won'l stop us, it just makes the publi-
cation a little smaller than | like and
gives their compelitors a substantial
added advantage over them when it
comes to selling to this huge newcom-
er market.

if you're into music you'll want to at
least check oul my new Secret Guide
fo Music—it's great fun. It's packed
wilh reviews of music |, the editors
and readers think you'll want to know
about. | have some sneaky plans
we're testing which, if they work out as
expected, we'll also do with Radio
Fun.

I'm not getting enough time for ski-
ing or scuba diving. I've got to stop
getting off on tangents like the book
I've just finished on how to fix Ameri-
ca's most serious problems. As I've
mentioned, it came about as a result
of my reporis to the New Hampshire
Economic Development Commission.
| put 'em all together and am putting
the book into New Hampshire book-
stores to see how it's received. If it
goes well we'll try for national distribu-
tion. You've read a lot of it in my 73
editorials over the last 20 years or so,
so not much of it will surprise you un-
less your retention is poor.

Learning The Code

There still seems to be a good deal
of confusion about this. Let me explain
this as simply as | can. If you go about
it the right way you can leam the code
in a few days. If you go about it the
wrong way it can take you months. Or
worse, it can totally frusirate you.

The normal approach (the abso-
lutely wrong approach, naturally) is to
start by learning the letters and num-
bers. Then you start slowly and gradu-
ally building up your speed. Wrongo!
Bummer! Totally wrong approach right
from the start.

A far better way isto get a tape . . .
or set up your computer to generate
random letiers, numbers and punctua-
tion . . . and sit down to listen. You
don’t have to know the code for the

letter B or Q. All you have to do is lake
pencil in hand, relax and listen for a dit
to go by. Write down an E. Prelty soon
you'll be able to listen to the tape and
write E's down while you are talking
with someone. It'll be automatic. Step
two, listen for a dash. Thats a T. As
you listen for T's you'll continue writing
down the E's as they go by. Once you
get the T's automatically, you start lis-
tening for dit-dits and writing I's. And
so it goes. You never hear a dah-dit-
dit-dit and have to stop and think . . .
oh yes, that's a B. By the time you're
through the whole alphabet, numbers
and punctuation, you'll know what
dah-dit-dit-dit is because you've just
written it.

About that time you can graduate 10
words, starting with dah diddie-dit-dit
dit (THE) and so on. | suggest you
learn the letters in the order of their
frequency of use in English . . . E-T-A-
I-O-N-S-H-R-D-L-U. That half of the
alphabet makes up about 90% of the
letters you'll be using, so it pays to
give them priority and the most use in
your practice.

Ya got that? Learn sounds, not dots
and dashes. And start with the
sounds, not the letters.

What speed? It takes about the
same length of time to leam the code
al 13 per as it does 20 per, so if you're
going o head for Extra, why not star
out at 20 and not waste time on 137
The sound pattemns just sound differ-
ent. Completely different.

Now doesn’t that make a lot more
sense than starting with the dots and
dashes, setting up a lookup table in
one side of your brain, listening to the
sound with the other, sending the code
group over fo the lookup table, finding
the right combination, and then send-
ing back the letter to be written down?
Keep it all on one side of the brain so
you won't be stopped dead by the
shuttle speed of the brain . . . which
bogs you down at about 10 wpm. It
just can't go faster, so to hit 13 per you
have to slart all over anyway. Your
brain isn't like a computer where you
can plug in a faster microprocessor o
speed things up.

If you don't have a good computer
program for generating random char-
acters, there's always my Uncle
Wayne's tapes. We've been seliing a
ton of 'em lately . . . and getting won-
deriul testimonials from happy no-
coders who've moved on to higher
grade licenses.

We're Homophobes!

The latest Lambda club newsletter
accuses 73 of being anti-homosexual.
Why? Because 73 didn'l publish a
news item about their club suing the
ARRL because QST refused to print
an ad for them. So, in addition to be-
ing a minority with precious little toler-
ance by society, now they're busy
kicking their biggest ham radio sup-
porter in the . . . er . . . unmention-
ables.

Well | have a news flash for them. |
did editorialize about their incredibly
stupid law suit. Apparently even ho-

Conlinued on page 92



SUPER TOUC

Kenwood—the hallmark
of quality in handheld
COmmunications
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~ KENWOQD, .

ENWOOD U.S A. CORPORATION
'OMMUNICATIONS & TEST EQUIPMENT GROUP

'0. BOX 22745, 2201 E. Dominguez Street Long Beach, CA 90801-5745

(ENWOOD ELECTRONICS CANADA INC.
070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S58

FREE
SMC-33 Speaker
Microphone with purchase!
A $49.9 retail value.
See your Kenwood dealer
for details.

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.

KENWOOD

...pacesetter in Amateur Radio




LETTERS

Number 2 on your Feedback card

Patrick Thomas KG5TK, Corpus Christi
TX Wayne, | love your editorials—they
keep my faith. | work with kids and ham
radio but shy away from clubs as they tum
off my guesls. Sad but true. Honestly, |
have not met with them for a few years but
the leaders are the same.

| am a recent (four years) ham and had
a greal elmer but felt the lesling for code
was harsh and very uninviting. The volun-
leers were not helpful nor encouraging in
San Antonio or Corpus. | went out of town,
to a smaller town, and was treated royally.
It spurred me on to Advanced and | now
send everyone to them for lesting. | feel
this is a critical area which is nol dis-
cussed . . . the aftitude of the testing unit
is evident and, in most cases, is the only
picture ol our hobby that the large majority
of hams see. | have no desire 10 associale
with negative egos.

Rodney Jackson WA9NZF, Jacksonville
IL | have been reading 73 Magazine since
it was 73 cents, so you know | am not a
new reader. In addition, | was not a young
engineering or mathemalical wonder. Al
the ripe old age of 22 | made the decision
to enter inlo the ranks of amateur radio.
My elmer was a 16-year-old boy who
thought | might show some promise as a
student. | have held every license from
Novice through Advanced. Yes, | learmned
the code, as did everyone. No, | did nol
Tove it" as many profess 1o today. | never
really enjoyed it. And, | rarely used it. After
all, what was the most important thing as a
ham, anyway? Talking to other hams!

Now, you have really begun to gel un-
der my skin lalely with your editorials.
Why? Wel, you seem to feel thal all of us
over the age of 50 ("Old-Timers™): revere
the code, cry about tube days, love AM,
never made (or make) anything, don't
know anything aboul the newer communi-
cation aclivities and, worst of all, are inca-
pable of communicating anything mean-
ingful 1o another person on amaleur radio.
Well, Wayne, you are wrong. If you would
stop lislening to 14.313 and K1MAN and
“*kerchunking vacant repeaters” while your
wife plays with Prodigy (QSOs on a com-
mercial land-ink computer sysiem . . . re-
ally now, Wayne), you might find real com-
municators. She'd betler make more con-
tacts on the Prodigy system than you do
with your “kilowatt and full-sized 3-element
beam” | have never owned a kilowatt, yel
my walls and files are full of cards from
meaningful communications. Yep, you
probably won'l find too many communica-
tors dunng contests, nor will you find them
on 2m either, unless you iry a new no-
code ham. They do like to communicate.
They haven't leamed the bad habits from
the other bands yel.

How does one communicale on ama-
leur radio these days? Well, Wayne, |
would suggest you take that cute little
Macintosh Notebook (“Made in Japan,” by
the way) away from your wife and unplug
it from the lelephone. Plug it into a TNC
and your 2m handie and swilch to the digi-
tal modes. Now, before you gel up in the
air aboul packet rackel, al leasl someone
is there who will be able o communicale
with you, and il sure beats kerchunking re-
pealers for the weekend. Computers . . .
for kids? Heck no. | started in computer-
driven digital communications about four
years ago with a VIC-20, and, | still have
it. Do | use an IBM clone? Heck no. Why
should |17 | use a great liltle Commodore

From the Hamshack

64. | have meaningful communications
every lime | make or answer a CQ, no
matter which digital mode, packet,
AMTOR or Baudot. We keyboarders enjoy
communicating. | have had great talks
with fellows all over the world. Yes, there
are DX stations on digital communications
that also enjoy more than the quickie QSO
exchange.

Have you tried to leam a new language
lately? Why not? Must we American hams
continue to be so egotistical to insist ev-
eryone use English? There are a number
of books available which allow the ham to
communicate well with amateurs in almosl
any foreign language. One of them, Rose,
is one of your advertisers. Rose Publica-
ions now has four books in print covering
languages from Spanish lo Japanese,
from Korean to Chinese and from French
o Serbo-Croation. Now, how in the world
do you communicale in those languages?
Easy. Use digilal modes. Type it into the
computer. Response from foreign hams?
Qutstanding. Much more interesting than
QTH, WX, RIG, RST, NAME . . . 731!

S0, good editor, please try to remem-
ber that there are those of us who are
over 50, do communicate, do use compul-
ers, do enjoy the technology of today, and
yes, somelimes remember the old days
when this was not all possible, and praise
the advances of our day.

As soon as it was possible to send
printed messages | was doin’ ‘em. | stan-
ed in 1949 with the Model 12 TTY and my
homemade terminal—sltill have it oul in
the bam—about a dozen 6SN7G Ts—com-
piefe with auto-siart/siop.

| started out with this on 147.96, when
that was the only band where FSK or
AFSK was permitied. | helped W2BFD set
up the first 2m repeater in NYC on top of
the Municipal Building in 1850, | pio-
neered RTTY on 11m., Worked alf around
the country on 80m with make/break while
we were fighting the ARRL to get FSK al-
lowed on the low bands. You're preaching
fo the choir,

OK, so there are a lew old hams
who aren’l spending what’s left of
their ives making things miserable for as
many people as possible. A few . . .
Wayne

Marshall Welch Jr. W3JBJ, Williams-
port PA | thought long and hard before
writing this letter. | almost didn't bother but
| think | have a valid point which | dont
think you can easily argue.

| have been reading your editorials
where you constantly bitch, cry, whine,
bellyache, complain, elc. about how badly
we need more new (preferably younger)
hams. We need to double, even ftriple our
numbers, you say.

While at the Dayton Hamvention |
found mysell in several situations where,
had you been nearby, | would have liked
lo slap your ears off. One situation—
standing in a long line lo use the bath-
room—| waited 10 minutes. My bladder
ached and felt like it would burst. WE
NEED MORE HAMS!, | tell myseli (Wayne
says 50). Heck, with proper bladder con-
trol | should be able 1o wait 20 minutes.

Anather situation—a 20-minute wait in
line to get a sandwich. WE NEED MORE
HAMS!, | tell myself. (I didn't stand in line .
. . | guess | really didn't wani that sand-
wich anyway.) So, instead of a burger, I'll
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go check out the ICOM and Kenwood
booths. What a mistake! It was a night-
mare. WE NEED MORE HAMS! | finally
get somewhere near these two exhibilors
and I'm trapped. | can't move forward,
backward, left or right. | can't move any-
where, lel alone look at any of the new
equipment displayed. What if someone
had a medical emergency? What if there
was some sorl of a panic and a slam-
pede? WE NEED MORE HAMS! If the fire
marshall had been asleep, he would have
woken up in a hot sweal and known why.

| arrive home and figure I'l give the HF
rig a workout. | tune across 20 meters;
maybe I'll call CQ. The band is so crowd-
ed | give up even trying 1o find a clear
spol. Oh well, maybe I'll pop open a beer.
(Wayne says NO!) Maybe I'll see what's
on the boob tube. (Wayne says NO!) WE
NEED MORE HAMS!

My point, Wayne, is thal somelimes
you are exiremely biased and often
wrong. A good example is this bull about
how we golla gel a lof more hams. Why
don’l you loosen up a bit? Sometimes |
think some of your ideas are as old as you
are. Besides, most youngslers could care
less about ham radio. If they want in,
GREAT! By all means, elmer, encourage,
and welcome them. But maybe they want
to play with computers. Or, with girls!

Wayne, ham radio is doing just fine
and growing al an acceptable rate. and it
will continue o prosper long afler you are
gone. Take your panic bulton and discon-
nect il, OK?

| thought | was wrong once but | made
a mislake . . . Wayne

Pete Bartholomey KD4GKQ, Jack-
sonville FL | just wanted to pass on a
note conceming the direct frequency con-
version for the Ramsey FX-146 article by
Cecil Moore KG7BK in your June 1992 is-
sue.

| bought his EPROM kit for my Ramsey
FX-146 and when it arrived il was an im-
proved version with excellen! features but
lacked the frequency coverage as outlined
in the arlicle. Since | was interested also
in receiving the NOAA weather broadcasls
on 162.550 MHz, | sent him a letter with
that requesl.

Well, | must say he bent over back-
wards 1o find a solution. He sent me sev-
eral sets of EPROMs with different solu-
plest 1o set up. Now | can tune all the
NOAA frequencies instead of jusi one,
plus all of the 2 meter frequencies and
their offsets. It's apparent to me that he
has a sensilivily lo a reader’s problem and
was eager o help. My goal was met and |
am very pleased with the article and his
service,

As a brand-new Tech my very first am-
atleur project was the Ramsey FX-146
transceiver as described by Rick Littiefield
K1BQT in the December 1291 issue. | had
a few problems but all were resolved.

73 Magazine is an inspiration, involving
me in the inner workings of my gear and
promoting the hobby as a whole. | look
forward to similar aricies in the future.

Ken Getzin, Rancho Palos Verdes CA A
few weeks ago, during my once-in-every-
decade peak of interest in amateur radio, |
wandered into the local bookstore to buy a
copy of QST. Alas, they had none and the
only publication which had any promise of
fulfiling my urge for informalion was your
publication, the June issue of 73. With
some reluctance (after all, it was second
choice), | made my purchase and retired
to my home front to catch up on the past
10 years.

| was surprised! | found a well-written

and ediled publication, with information of
interest fo me. Bul what | really found to
be of primary inferesl was your column,
Wayne, “Never Say Die.” As | impiied ear-
lier, | have a peak of inlerest in ham radio
about every 10 years. This has been go-
ing on since | was in grammar school and,
as | am approaching retirement, it has
been a long time. Something always
seemed to get in the way of getting my
ticket. This time the breaks seem 1o be go-
ing my way. | had heard about the "no-
code” license but had not taken this possi-
bility seriously as | expected that such a §i-
cense would just relegate me 1o operation
on unpopular bands with low power. Bul
after reading your magazine | found, to my
delight, that | could indeed operate over a
wide spectrum of useful bands and that
equipment has improved 1o the point
where, for a reasonable invesiment, |
could almost immediately participate in the
ham fratemity.

A second break | received was in the
form of a nolice | saw from the amateur
radio club at work, WEVPZ/6, which was
pffering lunch-lime classes for prospective
codeless Technician licensees. | immedi-
ately signed up and by the time you read
this letler | should have passed my tesl
and will be awaiting my tickel. You men-
tioned the unfriendliness of some clubs to
the codeless Technicians. | want to hold
this club up as an example of the spirit of
ham radio, as per part 97, as they want to
heip bring new hams into the fold, work
hard to do it, and will continue 1o do so.
Even though | wont have my license by
then | expect to pariicipate in the nexi
Field Day at the end of the month (June),
even if | am just a grunt helping to move
the big delta they will be using for their
QRP work.

This sort of brings me 1o the next
break. Now that my appetile is whetted, |
need to move on lo the next step: “THE
CODE.” Here your editorial was also in-
spiring. For the first time | fell that there
was a chance not only 1o get 10 5 wpm but
o 20 and | see an Exira tickel by
a year from now. The ideas you recom-
mended in your editorial relative to leam-
ing the code are quite interesting and if it
works as you say it is a major break-
through not only in the teaching of code
but maybe even foreign languages. |
would hope that you will expand upon
your proposed leaching method in a future
publication. In the meantime, | will take the
challenge, and under separate cover | will
be ordering your set of tapes and diving
into the code.

Angus MclLeod BP6SM, Bridgetown,
Barbados | think 73 Amateur Radio To-
day is the best of the pack and | enjoy
your “Never Say Die" editorial tremen-
dously, but you really should take a leaf
from your own book. | have just been
rereading your edilonial in the June 1992
that arficles about digital audio and digital
signal processing would be welcome. Why
don't you stop skipping “thal digital crapo-
la” and give us the articles?

If by digital audio you mean hi-fi, it
might be a little out of place in a publica-
lion intended for amateur radio but | for
one would be generally interested. More
so if a radio-related application could be
devised. And | for one would be absolutely
thrilied by an in-depth series followed by a
regular column on DSP techniques. | own
a DSP-12 and would love some lips on
how to make it sit up and beg.

So, let's hear less aboul how the OTs
would react. By definition, they will all
be dead soon anyway. Give us the
goods, Wayne, and let's see what happens

next. H
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73 Awards
Program Scam

A situation has been brought to our attention
regarding 73's former awards program.

Many years ago, 73 Magazine ran an extensive
awards program, with different awards for working
different areas of the world. This program has not
been active for many years, yet many people con-
tinue to send the administrative fees and applica-
tions to the former awards manager (who does not
work at the 73 offices in New Hampshire). It ap-
pears that this person, who we have been unable
to contact, has been receiving applications and
keeping the money.

THE ONLY AWARD CURRENTLY AUTHO-
RIZED AND SPONSORED BY 73 AMATEUR RA-
DIO TODAY IS THE DX DYNASTY AWARD, AND
THE MAILING ADDRESS FOR THAT AWARD IS
THE SAME AS OUR EDITORIAL OFFICE (PE-
TERBOROUGH, NEW HAMPSHIRE).

If you know of anyone who is active in certificate
hunting, please pass along this information.

Text Released on
Proposed “No-Business”
Rule

The FCC released their Notice of Proposed
Rule Making to lessen restrictions on permissi-
ble communications that amateur stations may
transmit. In a nutshell, the Commission pro-
posed to permit greater flexibility for public ser-
vice and personal communications.

This proposal strikes at the very heart of ham
radio since it details new directions in amateur
communications. It is the most important proceed-
ing since the codeless Technician matter.

Section 97.113 would be revised as follows:

97.113 Prohibited Transmissions

(a) No amateur station shall transmit:

(1) Communications for hire or for material com-
pensation, direct or indirect, paid or promised ex-
cept as otherwise provided in these rules;

(2) Communications in which the station li-
censee or control operator has a pecuniary interest
including communications on behalf of an employ-
er. Amateur operators may, however, notify other
amateurs of the availability for sale or trade of ap-
paratus normally used in an amateur station pro-
vided that such activity is not conducted on a regu-
lar basis;

(3) Music; Communication to facilitate a criminal
act, Message in codes or ciphers intended to ob-
scure the meaning thereof, except as otherwise
provided herein; Obscene, indecent, or profane
words or language; or false or deceptive mes-
sages, signals or identification;

(4) Communication on a regular basis which
could reasonably be furnished alternatively through
other radio services.

(b) An amateur shall not engage in any form of
broadcasting. Nor may an amateur station transmit
one way communications except as specifically
provided in these rules; nor shall an amateur sta-
tion engage in any activity related to program pro-
duction or newsgathenng for broadcasting purpos-
es except that communications directly related to
the immediate safety of human life or the protection

of property may be provided by amateur stations to
broadcasters for dissemination to the public where
no other means of communication is reasonably
available before or at the time of the event.

(c) A control operator may accept compensa-
tion as an incident of a teaching position during pe-
riods of time when an amateur station is used by
that teacher as a part of classroom instruction at an
educational institution.

(d) The control operator of a club station may
accept compensation for the penods of time when
the station is transmitting telegraphy practice or in-
formation bulletins provided that

(1) The station transmits the telegraphy practice
and information bulletins for at least 40 hours per
week;

(2) The station schedules operations on at least
six amateur service MF and HF bands using rea-
sonable measures to maximize coverage;

(3) Where the schedule of normal operating
times and frequencies is published at least 30 days
in advance of the actual transmissions; and

(4) Where the control operator does not accept
any direct or indirect compensation for any other
service as a control operator.

(e) No station shall retransmit programs or sig-
nals emanating from any type of radio station other
than an amateur station, except propagation and
weather forecast information originating from Unit-
ed States government stations, and communica-
tions originating from United States government
stations, and communications originating on United
States government frequencies between a space
shuttle and its associated Earth stations. Prior ap-
proval for such retransmission must be obtained
from the National Aeronautics and Space Adminis-
tration. Such retransmissions must be obtained
from the National Aeronautics and Space Adminis-
tration. Such retransmissions must be for the ex-
clusive use of amateur operators. Propagation,
weather forecasts and shuttle retransmissions may
not be conducted on a regular basis but only occa-
sionally as an incident of normal amateur radio
communications.

(i} No amateur station, except in auxiliary, re-
peater or space operation may automatically re-
transmit the radio signals of other amateur stations.
TNX WS5YI Report, Vol. 14, Issue #14, July 15,
1992,

New Radio Technology
in Japan

other party. This allows both voices to be effective-
ly transmitted at the same time on a single fre-
quency.

JARL says the new technology can be utilized in
other radio services—including amateur radio, TNX
W5Y! Report, Vol. 14, Issue #14, July 15, 1992.

“Let’s Talk Radio Network”
Sold; Now Operating from
Los Angeles

Jim Bass has sold his satellite-delivered “Let’s
Talk Radio Network” to a consortium of media-re-
lated hams headed up by Blair Alper KASSEQ and
Frank Collins N6TAF. The LTRN service, which fea-
tures programs geared toward ham, SWL and satellite
dish owners, is delivered over the GTE Spacenet lli
(S3) communications satellite via Transponder 21, on
the 6.2 MHz wideband audio subcarrier.

The new LTRN will be operated by a Board of Di-
rectors that includes Alper, Collins, Vern Jackson
WAOGRCR of the Gateway Net, Walt Garrett NOMAL
of Ham Stuff and the Ham Radio Business Council,
Hap Holly KCO9RP of the Radio Amateur Information
Network, and Bill Pasternak WABITF of Newsline.
Other influential hams are being recruited as well.

The Let's Talk Radio Network is currently operating
on the following schedule: Friday starting at 5 p.m.
Eastern time continuously through 2 a.m. Sunday;
Monday through Thursday, every evening from 5 p.m.
through 1:30 a.m. Eastern time.

Among the wide array of communications-related
programs there are several shows of specific interest
to amateur radio operators. Every Tuesday night at 7
p.m. you can tune into the RAIN (Radio Amateur In-
formation Network) Spotlight by Hap Holly KC9RP
and at B p.m. you can listen to a show called the
Elmer Classroom of the the Air that teaches amateur
radio via the satellite. The Amateur Radio Weekly
show airs every Saturday afternoon at 5 p.m. Eastern
time. Hosted by Frank Collins NETAF, this two-hour
live segment offers amateur radio news items along
with live interviews,

If you're interested in obtaining sateliite air time,
contact Frank Collins N6TAF or Blair Alper KASSEQ
at (800) 952-9810. TNX Steve Coletti, Westlink Re-
port No. 628, June 30, 1992 and Frank Colfins N6TAF
for the info.

Three New Astronaut-Hams

The JARL (Japan Amateur Radio League) re-
ports that Tohoku Electric Power Corp. has de-
veloped new radio technology that permits sin-
gle frequency, two-way simultaneous radio com-
munications. The end result is telephone-like audio
because both sides of a voice conversion can be
heard at the same time on a single frequency.

Most business radio stations use only one fre-
quency, therefore a dispatcher and the receiver
can not talk simultaneously. Each party must press
the "push-to-talk” button whenever he or she wish-
es to speak and release the button to hear the oth-
er party.

The newly-developed radio system divides the
operator's voice signals into 0.2-second sound
segments and compresses them into half the time
before transmission. The other half of the time is
allocated to receiving similar messages from the

Three more NASA astronauts have passed
their Technician class examinations. All three
took the test at the HamCom Convention in Hous-
ton the weekend of June 6th and are scheduled to
join Pilot Ken Cameron KBSAWP on a shuttle mis-
sion in March of next year.

The three new ham-astronauts are Ellen Ochoa,
Mike Foale and Ken Cockrell. Foale is reported to
have bought a 2 meter rig at the convention and is
gnashing his teeth waiting for his ticket to arrive.
Ken Cameron KB5AWP last flew on STS-37 in
April 1991. TNX ARRL, Westlink Report No. 628,
June 30, 1992.

. . . to all our contributors!
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The RASER

A novel wire antenna system.

¢ length of a high-gain antenna for the
75 meter band is often limited by the
available space. For example, my lot mea-
sures somewhat over 200 feet in the north-
south direction and I would like to improve
signal strength (gain) in the east-west direc-
tion. Conventional wisdom would dictate
that I'm stuck with a half-wave dipole
(length ~120 feet) because there isn’t suffi-
cient space available for a collinear two half-
waves in phase (~240 feet). I would like to
add length in the center of the dipole (where
the radiation is greatest) in increments much
less than 120 feet and still have the currents
remain in-phase so as to increase the gain in
the east-west direction.

Design details will be shown for two such
enhanced dipoles. Both are fed with coaxial
cable without the need for a separate tuner.
One is end-fed and its development is de-
scribed in some detail. The other is center-
fed and 1t 1s covered at the end of this article.
In each of the antennas the power gain rela-
tive to a dipole is a factor of two, with a
length of less than 210 feet.

The Franklin/CCD Antenna Concept

Those who are familiar with the history of
radio may know of the Franklin antenna,
named after its inventor. This concept in-
volves the modification of current distribu-
tion in the elements of an antenna by the in-
troduction of series capacitors. General de-
scriptions of early applications of the con-
cept may be found in H. Jasick’s Anrenna
Engineering Handbook, First Edition, pp. 4-
35 and 4-36, McGraw-Hill publisher; or F.
Terman's Radio Engineers’ Handbook, First
Edition, pp. 773 and 774, McGraw-Hill.
Harry Mills W4FD and others have adapted
the concept to the ham bands in the form of
resonant dipoles or loops fed with high
impedance line. Mills developed a resonant
radiating system which, for 80 meters, was
made up of 48 self-resonant sections, each
70 inches long—a total length of 280 feet.
See H. Mills & G. Brizendine, “Antenna De-
sign: Something New!,” 73 Magazine, Oct.
1978, pp. 282-289. Kaplan & Bauer devel-
oped calculations for “stretched™ resonant
radiators made up of multiple tuned sections
where the series tuning capacitance is half
that needed to resonate the wire in each sec-
tion, the other half being used to resonate the
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by James E. Taylor W20ZH

Coherent Radiation
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Figure 1. Divided coherent radiator
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Figure 2. 20-section RASER antenna (end-fed).
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Figure 3. 20-section RASER antenna (center-fed).
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system. In this case, care must be exercised
to avoid compromising the phase and, there-
fore, the coherence of the radiation from the
separale sections (see S. Kaplan & E. Bauer,
“The Controlled Current Distribution Anten-
na,” ARRL Antenna Compendium, Vol. 2,
pp. 132-135).

This project uses a different approach.
Here we insert series self-resonant sections
mto a resonant dipole antenna. This results
in a coherent (in-phase) radiator for 75 me-
ters, having extended length with a corre-
sponding increase of gain and aperture. A
simple empirical method is given to accom-
plish this without complicated computations.
In the past such an arrangement has been re-
ferred to by the acronym CCD: Controlled
Current Distribution. However, that
acronym is now almost universally accepted
to mean Charge-Coupled Device. Thus, |
prefer to use the less confusing term “DCR"™:
Divided Coherent Radiator.

The Divided Coherent Radiator Concept

If we consider a short length of wire car-
rving RF current, it has an inductance which
can be readily calculated. If the current is 1o
be essentially constant along the wire, its
length must be a small fraction of a wave-
length—for example, a fiftieth of a wave-
length. For a chosen frequency the value of
series capacitance required for resonance
can then be calculated. At this frequency the
tuned circuit 1s, of course, non-reactive; that
1s, essentially, 1t acts like an element of pure
radiation resistance. If we place several of
these tuned sections in series, as in Figure 1,
their currents will be in-phase and the result-
ing radiation will be coherent, i.e. mutually
reinforcing. Note that we are placing the
DCR elements of pure radiation resistance in
the center of a dipole which is then trimmed
for resonance, rather than demanding that
the entire multi-tuned structure be self-reso-
nant.

The RASER Configurations—
End-Fed and Center-Fed

This antenna 1s called a RASER because
of its broad functional commonality with the
LASER—both utilize multiple coherent ra-
diating elements to achieve gain. Two RAS-
ER configurations were developed in re-
sponse o needs generated by different site
restrictions. The first, for end-feed, is de-
rived from the RFD design (*RFD-1 and
RFD-2: Resonant Feed-Line Dipoles,” by J.
Taylor, OST, August 1991, pp. 24-27). A
second configuration, for center-feed, 1s re-
viewed briefly. Both use coaxial feedline.
Neither design requires an antenna tuner and
each provides an excellent impedance match
with adequate bandwidth for normal ama-
teur use. Figure 2 shows the final dimen-
sions of the end-fed RASER and Figure 3
shows the center-fed arrangement. Of
course, the heights above ground may vary
for other locations.

Increasing the Aperture
Figure 4 is a diagram of the basic RFD-1
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antenna system (shown in QS87T, August
1991, pp. 24-27, ref. above). Here I have la-
beled the input branch of the dipole radiator
the “Injector™ and the output branch the
“Terminator.” To develop this antenna, I first
resonated the RFD-1 in the normal fashion,
then introduced as many DCR sections as
desired between the injector and the termi-
nator. Since the RFD-1 is a resonant dipole
anlenna it continues 1o function as such even
after the essentially non-reactive DCR sec-
tions are inserted, but with increased aper-
ture and gain. [Ed. Note: Due to the sinu-
soidal distribution of current in the dipole,
the principal radiation will be from near its
center. For example, the distance between
the 6 dB power points (current 1/2 the maxi-
mum value) will be M3 for 75 meters, about
80 feet. This is a measure of the aperture
over which the radiated wavefront is ap-
proximately plane. Thus, if we can add a
DCR effectively equal 1o this length we will
have doubled the aperture of the antenna.|
Residual mutual inductive and capacitive ef-
fects within the radiating system are com-
pensated for by shortening both the DCR
sections and the terminator. Simple coupler
units (see Figures 5 & 10) assures accurate
impedance matching at the desired resonant

frequency.
Determination of DCR Design Parameters

The optimum lengths of the tuned sec-
tions of the DCR were determined by first
calculating the inductance of a A/50 length,
then calculating the capacitance required for
resonance (see F. Terman’s, Radio Engi-
neer’'s Handbook, First Edition, p. 48ff.).
These simple calculations do not take into
account mutual inductance and capacitance
among the adjacent sections of the DCR.
These effects were conveniently compensat-
ed for experimentally. The resulting parame-
ters are shown in Table 1. Values for other
frequencies can be scaled from these values.

These values are of key importance in the
scaling of future RASER antennas for other
frequencies. During the development of the
design, | used, successively, DCRs having
segments of several different numbers of
sections which were mechanically separable
by coaxial connectors. This was to derive
and confirm the parameters of coupling and
the optimum lengths of the sections and of
the terminator as described above. However,
now that the parameters have been deter-
mined, these tests need not be repeated in
the future. I decided on a 20-section RASER
because my lot is only about 220 feet from
front to back. However, you can use more or
fewer sections, depending on site dimen-
sions—only the terminator dimensions and
the coupler constants need be appropriately
readjusted (see Table 1) to compensate. Al-
ternatively, the RASER can be bent around
the site, but with a less predictable pattern.
Nevertheless, the increased aperture will still
be beneficial, as will the other advantages
cited by Kaplan and Bauer, including: im-
proved directivity, reduced end effects and
attendant losses, improved flexibility of
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Figure 7. Capacitor assemblies in the DCR.
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Figure 8. Capacitor/connector at the termi-
nator end of the DCR.

scaling its length, broadband characteristics,
and better operation close to the earth.

Coupling to the RASER

The addition of the DCR to the RFD-1 an-
tenna increases the input impedance from
the 50 ohm resistive value. This is because
of the added radiation resistance and also
because of any residual mutual reactance in-
troduced. Several approaches were consid-
ered but the simplest and most satisfactory
involved the use of a powdered iron toroidal
autotransformer with a selected, fixed, series
capacitor at its input, as shown in Figure 5.
The bifilar transformer serves, primarily, to
match the impedance to that of the line; the
capacitor tunes out residual series induc-
tance. This simple, compact coupler circuit,
housed in a convenient plastic housing, (see
the Parts List) enables a precise 1:1 SWR.

Referring to the Parts List, the recom-
mended feedline is RG-8/M (Minifoam)
having a total length of 143" (~59' Injector +
~22' T-Choke + ~62' A/4 Lead-in). The mini-
foam is chosen for its light weight and the
62' (~A/4) lead-in provides a measure of
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added isolation. For convenience, I have
used coaxial connectors at strategic spots.
Two SO-239s are mounted in the two ends
of the coupler box which contains the auto-
transformer and the fixed capacitor(s), C, as
shown in Figures 5 and 6. Final adjustments
are described below. The T-choke is wound
on a plastic spool. The spools which I used
were the red plastic items which wire suppli-
ers have. The winding channel is 6" diame-
ter x 2-1/4" wide. The T-choke comprises
seven turns close-wound with six turns
wound back in a second layer so that turn
#13 is adjacent to turn #1. This coil is ad-
justed using a noise bridge or an SWR
bridge. A supporting rope is tied around the
spool and the T-choke is raised for final ad-
justment of the RFD-1.

Fabrication of the DCR Sections

The DCR sections were designed for
strength, lightness of weight and low wind
resistance. Cut 20 lengths of the antenna
wire to 57" each. The 750 pF capacitors are
each contained in 1/2" long rings cut from
the PVC tubular conduit. The rings can be
neatly cut using a rotary copper tubing cut-
ter. I did it best by supporting the conduit in-
ternally using a plastic fitting (available at
the plumbing distributor) slipped inside. The
cutter was clamped in a bench vice and the
tubing was rotated to produce a clean cut.
(The DCRs should be tested in the system
before the potting compound is applied.)
The capacitor assemblies are shown in
Figures 7 and 8. The leads of the capacitor
and the stranded wire are bent for stress
relief. An excess of solder is used here to
reinforce these joints as there can be con-
siderable torsion during high winds. The ter-
minator was initially measured to be 59' 2-
1/4" long after allowance for the end insula-
tor which is, conveniently, one of the 1/2"
long rings of conduit. This terminator length
was used for initial adjustments of the T-
choke in the RFD-1. After these adjust-
ments, the terminator length was reduced to
the final value of 43-1/2' (for the 20-section
RASER).

Construction of the Supporting Mast

As with any low frequency antenna sys-
tem, all parts of the RASER should be
mounted as high as possible above ground.
At W20ZH 1 have, for a number of years,
used a 2-element phased array (see J. Taylor,
“An 80m Phased Array,” 73 Magaz:ine,
March 1975, pp. 52-54, 56) with the mani-
fest advantages of switchable directivity. |
now use two 20-section RASERS in such an
array. The arrangement shown in Figure 9
has proved to be quite practical for the two
masts supporting the RASER elements. The
4" diameter aluminum pipe is light, easily
erected, and it is sufficiently rigid to permit
minimal guying. The pivoted cord-reel at the
top acts like a huge pulley so that rope,
knots, clamps, insulators, etc. can be easily
pulled over the top with no trouble—a great
advantage both for installation and experi-
mentation.
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DCR From Injector
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Figure 9. Mast assembly.

g Coaxial

Feedline

To -

& Terminator #1

20 Turn Bifilar
(40 turns total)

C: Fixed Capacltors (silver mica)
A_Fpm:. 520 pF Total
(Tunes Out Series Inductance)

T: 20 Tums Bifilar-Wound

10-Section DCR
& Terminator 82

Coupler Unit Schematic (center-fed)

on Amidon T-200-2
Powdered lron Core
(Matches Input Resistance Of Raser)

Figure 10. Coupler unit schematic (center-fed).

Resonating the RFD-1

The RFD-1 was assembled as in Figure 4
and adjusted for 50 ohms input resistance as
mentioned above (without the DCR and cou-
pler). After the T-choke has been adjusted,
the coil is taped in place so that the windings
won't shift. We are now ready to adjust the
complete RASER.

Adjusting the Coupler

The capacitance and the position of the
tap in the coupler are determined after the
length of the terminator has been reduced,
from Table 1, as appropriate for the number
of sections chosen for the DCR. First, the
tap and the silver-mica capacitors can be
clipped in place and the antenna raised to its
normal height before measuring the input
impedance, for example, using a noise
bridge. From my experience, it should not
be necessary to compromise on these val-
ues—a precise 1:1 SWR should be attain-
able. For the two 20-section end-fed
RASERS constructed the taps tumed out to
be at 24 wrns and 28 turns and the capaci-
tance 465 pF and 487 pF respectively. Thus,
the mean values of 26 turns and about 476
pF should be a good starting point for a spe-

cific installation of a 20-section RASER.
For another number of sections in the DCR
the terminator will be changed appropriately
from the initial value from Table 1. The
proper tap and capacitor are then determined
experimentally. I found a variable capacitor
or decade box to be quite valuable for such
preliminary measurements, which were first
made with the coupler box at stepladder

height.

Results

One question which occurs for any anten-
na is: What is the SWR as a function of fre-
quency? | measured the SWR for two 20-el-
ement RASER systems using a Heath SWR
bridge at the input to the two-wavelength-
long feedline used. For each, the measured
value was 1:1 from 3.900 to 4.000 MHz.
The value was less than 1.1:1 from 3.850 to
4.050 and under 1.5:1 from 3.750 to0 4.200
MHz. Thus, the system has a relatively
broad passband. One other experiment was
done to confirm the proper operation of the
DCR. A 10-section RASER was erected at
stepladder height and the RF current in the
DCR sections and in the adjacent injector
and the terminator were checked, using an
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The MFJ-1270B super TAPR TNC clone has
a world wide reputation as the most reliable TNC
in the world!

Thousands are dedicated as digipeaters, nodes, BBS
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g 24 hours a day — many work for years without
a single failure.
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Assumed frequency: 3.954 MHz
Initial lengths of RFD-1 injector and terminator: 59' 2 1/4*
Wavelength: 249'
1/50 wavelength: ~5°
Capacitance for resonance: ~750 pF
Calculated self-inductance: 2.15 pH
Empirically determined optimum values:
DCR Length: 57" per section

Table 1. Raser Parameters—Calculated and Empirical

Reduction of terminator per DCR section added: 9.425"
Calculated terminator length for 20-section RASER: 43-1/2°

2200 Antenna wire
143 Coaxial cable

i Plastic box

Assorted  Silver-mica capacitors

20 Silver mica capacitors 750 pF

#5' Thin-walled PVC conduit 1-1/2" 0.d.
Foam epoxy potting compound lor electronic assemblies
#1 Type T-200-2 powdered iron core

10 Parallel beil wire

4 Type S0-239 coaxial sockets (Radio Shack)

RASER Paris List (For convenience, optional suppliers are indicated)

7 x #22, stranded, copper-clad (W1JC)

RG-8 (minioam) (Radio Shack)

4* x 2-7/16" x 1-1/16" (Radio Shack)

50 pF to 500 pF (Fertik's Electronics, 5400 Ella St., Philadelphia PA 19120)
(Fertik's)

(MPT db4PVC1120 at plumbing distributor)

(Spray-can insulating foam for plumbing sealing should work.)
(Amidon Associates, 12033 Otsego St., N. Hellywood CA 91607)
2 x #20 in plastic sheath (Servistar Hardware Store)
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MF] H-Field probe. The meter measured es-
sentially the same reading throughout, indi-
cating the desired constant-current operation
of the DCR sections.

The RASER system produces a readily
discernible gain over a non-enhanced dipole.
Two RASERSs used in a switchable phased-
array (see J. Taylor, “An 80m Phased
Array,” referenced above) gave front-to-
back ratios as high as 35 decibels. The direc-
tivity of each RASER is quite pronounced.
Reported signal strengths are outstanding
with output power of 100 watts or less.
Stations in the preferred E-W direction are
worked with uniform superiority, where-
as those in the N-S direction are seldom
worked—there is no free lunch! The RAS-
ER phased array has been in operation at
W20ZH for a year now and it has shown
clear improvement over the dipole-based
array previously used.

Addendum: The Center-Fed RASER
(A Double-Edged RASER)

The RASER described, shown in Figure
2, i1s most suitable for sites which favor an
end-fed antenna. For sites which favor
center-feed, the version shown in Figure 3
was constructed using the principles already
developed. Briefly, it was only necessary
to split the 20-section DCR into two equal
parts and connect a coaxial feedline into
a coupler unit at this point. The injector
of the RASER was replaced by a second ter-
minator. Each of the two terminators is 51’
4". The diagrams, Figures 3 and 10, indi-
cate the changes in geometry and coupler
constants. The center-fed RASER is current-
ly in daily use in the phased-array at
W20ZH, with results which are essentially

the same as those experienced for the end-
fed RASER.

Conclusion

This development project was initiated
to satisfy the need for an end-fed dipole
antenna system having enhanced gain while
retaining the efficiency and simplicity of
feed which is characteristic of the RFD
approach. The RASER system described
above provides the desired enhancement. It
offers an excellent match to the transceiver,
without a separate antenna tuner, and with-
out a dangling feedline to contend with. The
concept is applicable to other bands and,
because of its broadband characteristics,
all-band operation, using an external tuner,
should be possible. For locations where
center feed is desired, suitable changes
in design values were developed and
tested.
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METER 1 8-150 MHz 157 5K
140 A% Wik SWRFWER WE TEA
A5-150 M-z SWRPWA MTH
140480 MHz SWRPWH MTH
METER 140-450 MHz 15/78W
METER 1. 8-60 MHz 200/
METER 1.8-150 MHz 30/3kWwW
METEM 1.8-150 MHz 3kW
SWH METER BASE UNIT
METER 150-525 MHz 200W

10 0o
102 5

85.00
8350
&8.00
15860
185 0
1rr.ar
187 B

CORPORATION

DESCRIPTION

AMT HF 10115200 3 EL STA
ANT HF L2 TM, JEL, BDB, ST
ANT HF TRIBANDER 10550
ANT wF B0- 10 WARC VERTICAL
TEN METER RINGD
AMTOCM BASE VEATICAL

Z20 Wy VERTICAL

WVHF P VERTICAL

HF 2015100 VERTICAL

ANT WF SO0/ 510 VERATICAL

HF 2001 T S2A0 VERTICAL

T, 0. 14, 18, 27, 24, 26M VERTICAL

O

EEFRER PEREES GRERRRRRRES
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FEEES

g
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:

CALL
CALL
CaLL

:

YAESU

HT'S
MODEL DESCRIPTION LIST
FTA11E & 25w SOMEW CTCSS #0015
FT-&m TOCM 2-5W SOMEM s o
FT-470 SATOCN 250 SOME W a0 oD
FT.2% SRALW WTTHD TS PAGEG i o
FT. T8 AN SW WITRDTMS PAGEWNG 15600
FT-d1% M oW HT TeCR e -
FTa1% 400 ML S HT THCH &30 of
Fr-2ifH oW N COMPACT MOSILE 04 0O
MOEILE VHF UHF
FT-29081 a0 ZEW ALL-MDOE 00,00
FT-890an M 1OW ALL-MODE r52.00
FT-raae 2RUTOCM 220001 .2 SAT 1822 00
FT 45200 SMTOCM DUAL BANLD Tl 0D
FT-6200 TOCMM 2 DUAL BaND aaf Ko
FT-2ap0H oM SOW LCD . CTCSS 41800
FT-790Rn FOCAE 2o ALL-MODE GEY 00
HF EQUIPRENT
FT-TETEE HE LGTWGET WOEeLE s 00
FT757GX0 wF CDMF GEN OO 88 00
FT-reran HE 2TE0ETOC TUsR 2299 00
FT-9ag HF 123 DEL TUNR - SES 00
FT-10008 HE BASIHC VERSEON 0 00
FT-10000 HF Q5L CATCHERN 4356 00
FT-8a0AT HF DEL MOBILE DOS 1529 00
WE STOCK AFULL LINE OF ACCESSORIES
FOR THE H.E EU LINES, CALL FOR DUR DISCOUNTED
1 = BO0 - TRU - HAMM
BODE. DESCRP THON LIST
DATA EMGMNEER THD SOFTWARE L
ALY CWRTTYPACKET FAX TRC ni¥E
EPC-2 00200 BALID PACKET TRC LR
P C-al D000 20O A00 THC SR 00
B DUAL FORT ¥HF PACKET TNC I 00
MODEL DESCRIPTION LIST
1T TdalAHT AMPUOWIN 1 TOWOUIT 318 .00
2T Tz AP FWIN 1 TOWOLT e .00
&3 il AP BTN ST 130 ()
F o L TRAANHT AN IOWAN 1 TOWOLUT im
24T T AR LW 1 TOWEOLIT FrR00
b v Do 3 SO8 U SOy 280 =N 00
TG FREA I-30W I8 0W 4D e oo
112 TEORRHT TOWM § IOWOUT ¥t o0
a1 TEOMHE ZWTR 110WOLT 1900
o= SEOMHT AMP ZWIN POWOLIT 12900
312 FEOMHz 30WAN 1 20W0UT 279 .00
A=110 AA0MHZ ANP TOWIN 100WOUT M6 00
#3110 danbdiHz AMP SOWIN 100WOUT 341 .00
=33 AADMIHz AMP IWIN B0WOLIT 178 00
AFC-2T0 DUALBAND AP SWIN 25WOUT 260 .00
SOOEL DESCRPTION LIST
=B T FATOCM 3T 08 BOE ANT g
2 g o STOCN 55 5 D WaOE L4 s
SX-100 VO KT S0 0T +68.00
5X- 1000 1000 Al 1 B 1560~ 1300 27800
SX-200 SO0 M T 5= ZO0N 520 P00 125.00
SXH-400 A0 M 1805250 STOSA00W 14500
SxX-800 g M 1 B0 40555 FO0W 21500
K-2008 SMITDEM 5.3 H 68 DA 158 06
¥-300 ZMITOCHM B.58 DB 169 85
M-BO0AIMN) WD B3 .7 08 o008 Bh
S NA HD REPEATER VER X-500 Fha 0%
:I:-!nl. FATOCM S 6'H 4 57T 2 DA Hii!.

INUTDLM 247H B3 DE
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EEEEP

FEEEER 2P
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CaLL

'\We Now Stock Rohn Tower 25 G & 45 G
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Today's No-Tune
Multiband Antenna

No pruming. Mo man Mo knoba 16 paist.

TNT is No-Tune on 80 ow, 40, 20 17, 12 100 TNT2 is No-tune on
40, 20, 10, Work other bands w/ tuner. DX &Gain rise w/ frequency.
Ready 1o Lse

ink-Prool Mo ‘lraps or Hasistors
Wx-Sealed Insulated 1o 3000V

Low Noise F‘.ated S00 Watts

TN $89°

. ]1.'\- E'L E n:r F&H
off-center fed windom. T

Technote 126--SA95 ppd Tmz S?g"" -57

AntennasWest 6/ & loaz PaH
Box S0062S, Prove, UT 81605 _Fuf. Ly 800-926-7373

Includes isalation

balun & 99 fi RGAx

The modern coax-fed
version of the classic

CIRCLE 135 ON READER SERVICE CARD

DISCOVER LOW PRICES

PL-280 Nickel-Teflon, USA G5 en. or $15733
PL-250 Silver-Teflon, USA $1.25 &a. or §26/25
PL-266 Gold-Teflon, USA 51,45 ea. or 330025
M Connecior for 59173, #0868, CO-Flex $3.15

088 International Nhe 9971, bul befler) 48
CO-Flesi Mpw! Flexible ¥ 3hype, low o
o eranl-up tower, rOlEROM., HF - UHF 83«
CO-AG-4X Wl 85% Sobd, Type A& Cover T
Be-AX iy Brand, Prommiw Ohull 16
#0710 Wii-Type Prem Comn 34

X0 Ofvrn Poiy Lecoer-Line 132
450 Ohm Poly Ledder-Line 13
300 Ohm Hesvy Twin 130

T2 Ohm Super Twin 28:

| broadband operation into 50 ohm load or antenna,

#14 Artenna Wire & BALUNS Bill Olson, W3HQT /5-2to 2% watts RF output at 10-16 VDC respectively

Wire & cabie Current-type Box 231{]. RR1 Tl'ﬂ:f, ME 04987 Reverse polarity protection. On board crystal socket

reb s Laboratory Developed {zﬂ?} 948-3741 Mating terminals supplied. Silver mica capacitors used
Unequaled Specificaton ———

MICROWAVE ANTENNAS

J-"'"'.‘;.

Loop Yagis, Power Dividers, Stacking Frames, Complete
Array of 802, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHz. For Tropo, EME, Weak Signal, OSCAR, ATV, Re-
peaters, WEFAX, Commercial point to point. Available in
kit form or assembiled and tested

3333LYK 33el loop Yagi Kit 902 MHz 185dB| § 95.00
2345LYK 45el loop Yagi Kit 1206 MHz 21dBi  § 95.00
2445LYK 45el loop Yagi Kil 1260MHz 21dBi § 95.00
1844LY 44el loop Yagi(assem.) 1681 MHz 21dB1  $105.00
2355LYK 55el Superiooper Kt 1206MHz 22dBi $108.00
1345LYK 45el loop Yag Kit 2304 MHz 21481 § T9.00
945LYK 45el loop Yagi Kt JM5EMHz 2188 § .00

Now in stock- VHF & UHF Yagi's by Rutland Arays
Other models available. Call or write for catalog.

DOWN EAST MICROWAVE

THIS MONTH'S GOODIE FROM THE CANDY STORE

> YAESU ;
= Fi
e UNDER $659.90 e ae
Simiar Savings On Yaesu, Astron = ﬁ

Kanwood, Hy-Gamn, Alinco, Etc All L T.O
ASTRON RS20A $687 .90
Owver 9039 Ham ltems in Stock, all Prices, Cash FOB Preston
Maore Specials in HAM-ADS. Looking for Something not Listed’
Call Today (208) 852-0830
ROSS DISTRIBUTING COMPANY

78 5. State Stresd, Preston, id. 83263
Hours Tue.-Fri. 5-6 - 9-2 Mondays. Closed Sat. & Sun

CIRCLE 254 ON READER SERVICE CARD

ORP EXCITEH/THANSMITTEH

Equip your station with
the latest versions of low
power { QRP) medium and
short-wave exciter/trans-
mitters built by Ryan Com-
munications. Built in the USA_ rhese QRP transmeliers
represent the ulimate in guality and construction

Features include: zener regulated crystal oscillator
(HL/BU or HC 33/U user supplied)—Other lypes
possible, luned dniver stage, 2N3019 PA stage with
DOUBLE Pl Torond output filter allowing no-tune

in tuned circuits. 2°x4"x1/16" G-10 circuil board. One
year factory warranty. Comprehensive manual

Fully assembled—just! add battery or power supply
crystal, key and antenna for instant land, mobile or
marine operation

14 modely for every Bpplicabon
Supenor Consiruciion
Stmniess hartwaey

Y FAX:(207)9485157

B1-2K 1:1 2XW “‘Curreni-Balun” 51795
B4-1.5K &1 Low loss 15K B0-10M 51595

Y 1-4K Current-type Beam Balun 1:1 4KW  $24.95 Meter Band Special Introductory Price
Remote Balun 4:1 Open-wire to coax Current-Balun  $28.95 [ SW1-160M (1.8-2.0 Mhz) $34.95
804 484 0140 SW1-80/76M  (3.5-4.0 Mhz) $26.95
(804) - SW1-40M (7.0-7.5 Mhz) $24.95

Free 48 page Discount Catalog. Everything for wire an- SW1-30M (10.0-10.5 Mhz) $23.95

tennas, connectors,coax. Allow 4 1o 6 weeks for Bulk mail
delivery of Catalog or send 54 for hugh Reference Catalog
by Priority Mail. Mention ad lor these prices. Prices are
subject to change. ADD SHIPPING - VISA & MC welcome.
Give card £. exp. date, signature. VA residents add 4.5%
Sales tax. See ads in Q5T and CQ.

DEALER INOUIRIES INVITED

Box 6159 » Portsmouth, VA 23703
CIRCLE 150 ON READER SERVICE CARD

I 0 order: Spec :r meter band desired Jr-'ur:r include check or
correct amount. Also mciude 5.? 20 { Foreign
SLF -':_-"*"" poing and handh Fd resigdents

s Salas fax o price of witi's

RYAN COMMUNICATIONS,

Box 111E Camelot Rd., Portersville, PA 168051, USA
(412) 36B8-3859

STOD Smﬂklﬂg money arder fo

DrOers i‘u ..'

aod 65

®
&) American Heart Association

You ve bough_t our replacamaht battenes bafm'a. S

- Lk Wiy | ok = . - il - Sy " - b
Sghag ghgdt e -k i ari o i
T4 e [HE=da; ’ b b S i ] 7 L i o
Bpperhl "5- H | f Featiat o] g ' s } = T T | FEaE: : LT
i | e LA e o | 1 o b e 4 g TR [ e Shga g, I+ f YR e - -

"FOR THE MONTH OF
SEPTEMBER

ON KENWOOD
REPLACEMENT
BATTERY PACKS ONLY

KENWOOD PB-3
7.2v @ 1200 MAh

CUSTOM MADE BATTERY
PACKS & INSERTS

Made to your specifications
Introductory Offer!
KENWOOD INSERTS
PB-25 PB-21
PB-26 PB-24

Look for October's Special of the Month. E'ig" 'HSEHJFS_T

Monthly discounts applicable to End-users ONLY. BP-5 BP-8

ICOM
7.2v @ 500 MAH
10.8v @ 500 MAH

SUPER
7S 13.2v @ 1200 MAH
85 9.6v @ 1200 MAH
(base charge only—1" longer)
ICOM CHARGERS AVAILABLE

CMm2, BP2
CM5, BP5S

mwmmummm
_ @ ViSh 'm ( *SOURCE FOR ALL Youn_comm_umcman B e
iz ' BATTERY REPLACEMENT NEEDS. | TEusa RS
ﬁﬁgﬂ;}ﬁr‘ ;;:Sazsjpted . jf-" : SEND FOR AR

FREECATALOG |
ANDPRICELIST |

- W&WAS CIATES

Add $3.50 for postage - 29-11 Parsons Boulevard, Flushing, N.Y. 11354

d handlin S
N wmnmnmmmmmmm

-------

: CIRCLE 191 ON READER SERVICE CARD
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' SPREAD i
Dﬂ'“ t SPECTRLM

FEEDBACK | |vww | —Zi= =

Issue! A R ARG
In our continuing effort to present the ST T R S
best in amateur radio features and Dee Ang. 1 | 2 ik Y T e T KT
columns, we recognize the need to go di- I padar -’T o || Seastuanae e e
rectly to the source—you, the reader. Ar- E T
ticles and columns are assigned feed- $29.95/yr. US ' sl e gt . ;
: _ KN Excellent for quick referencing.
= $45.00/ year - - . = - i
52?:12;;{:::5‘3:: l;hr:‘;?:: rlii?a?ii Foreign Air Mail] == et ’l EIEMAE 1 ST IRIGED LSk 5”‘%.5 Chnagien
Th b d to those on ool EEe | SRR VIR S S R e
ese numbers correspond to those on VISA / MC | = rpsernees | World View Time Inc.
the feedback card opposide this page. 800-524-9285 - ' P.O. Box 266
On the card, please check the box which FAX 415.726-0118 1 Brockville. Ontario
honestly represents your opinion of each e - o p— Canada Kﬁ\f 5V5
article or column. SPREAD SPECTRUM SCENE | lleay (613)345-7264 « Phone (613) 345-1537
P.O. BOX 2199, El Granada, CA 94018-2199

Do we really read the feedback cards?
You bet! The results are tabulated each CIRCLE 97 ON READER SERVICE CARD CIRCLE 242 ON READER SERVICE CARD

month, and the editors take a good, hard wiour ELENCO & HITACHI PRODUCTS callro et

1-800-292-7711

look at what you do and don't like. To SHIPPING AT DISCOUNT PRICES LA RA G AT Ty
show our appreciation, we draw one oy e ' =cl s s
feedback card each month and award the (Pt Piedt sne Digesl Sinias Oscaseiigns SPECIAL BUY S T
lucky winner a free one-year subscription Ty T dowss 31895 | V-212- 20MHz Scope $400 Sy G 1085 S Aoy Comre
1 VC-B025 - 50MFHz. 20MSs §2 195 i == W W Fou
(or extension) to 73. VG005 - TOOMMS. AOMSIS E‘-Ilt Hitachi Porobile Sc P9 COTTAC WS = 1T Of SADITANCE BNC SO IO
To save on postage, why not fill out the VC-6145 - 100MHz, 100MS/s Cal DC 1o 50MHz, 2-Chonned, DC oftse! func- :’fﬂ m n;y Trace ___ :v. ;::
RSO s Fom Hiach lealuie roll mode. Serging Lave tion, Alemale mognifier function " - I U, wicursor &1,
Pfﬂdl.lﬂt Hepﬂﬂ Eal'd aﬂd thﬂ' FEEdbﬂGk :::::,;:,ﬁ:r"}ﬁnrl::;:::n;“aﬁz"ﬂi::"E‘._Ei‘,:,: V.52% . CAT Readoul. Cursor Meas  $995 E:g:l :‘Tﬂu::bilngy h;lﬂ:f . ::,:::
card and put them in an envelope? Toss ampier ohservation of comples wawetorms, in aneton to V523 - Delayed Sweep ____ $975 i LBt i
B4 % such functons as hardcopy wia a plofter sierace and V-52& - Basic Modal $875 v-1085 - 100MHz, OT, wicursor ___ §1.995
in a damning or praising letter to the edi- wavelor transter v the RS 232C imedace Engy he V422 -4OMMz ______ g775 ' )100A- 100MHz, Quad Trace ___ §2.195
3 . ¥ coin® 6 analog and e DOwe 40 oodal V-223 - 20MHz delayed sweep $655 V-1150 - 150MHz. Ouad Trace £2 695
tor while you're at it. You can alos enter 25MHz Elenco Oscilloscope V222 2oMkzcewse 3625 Elenco 40MHz Dual Trace
your QSL in our QSL of the Month con- $349 Goodie €405
. PRICE BREAKTHRU SOMHZ
test. All for the low, low price of 29 cents! S-1325 ["20MHz Dighol Storoge Oscilloscope S-1340
= Dual Trace s Angiog Dhgetal SCOp « High wmenance & CRT
» 1MV Sensitnnty .zw“rmw Dsm - = Y Sengdanly
- - RT =1 wfﬂﬂ 5« 10V Acceleral VoRage
1 Never Say Die PR -Suiu-n’r-mmmr::r $§775 - s Alss Time
. TV Sync = Includes probes = X-¥ Operation
g ;E::rs + (2] 1x. 10x Probes inciuded | 371360 80MHz Delay Sweep $775 * Includes (2) 1x, 10x Probes
4 The Raser S—— ' '
‘ Soldering Siation | Video Head Tester COMPUTER INTERFACE | Color Convergencs Generator
5 My Longwire Antenna B+K Terspersturs Controlied HT-200 $G-250
6 Wideband RF Baluns TEST P Ram| [oen] N $89.95
_ EQUIPMENT | - - oo (M e Xt $69.98
7 NiCd Restorer/Charger Al Modais Availabie " e b o | . i dsiectv Finast @ ha I0dsEy
8 Review: The Comet CX-224 Call for special price B sraded B _._ o Amai v
9 High Performance 2 Meter Yagi = - .
. Digital ranc | Digital LCR Mal Mulimeater with
10 Common Audio and Speaker Bus L et et » e e FLUKE MULTIMETERS
. E-_T' Transistor Tester Scopameters LA Models Available Caili
11 Review: The MAX System 5 $58.95 $125 I3 1Y Modsl 93 $1.08500 70 Series
; a Bl i $55 CM-15008 | Modei95  $739500  Model 70N $65 00
5-Element Quad > 191 20 000w Coin 1uH 200 fauts Vots Chma | ModwiS7  $189500  Modu77M  $145.00
L% Baes BETH Cags 'p' 20wt l  Corwt Capacten Serian i 1
" ' Te ¥ 5 B0 Seried
Lo LR I R ] BN BE e uee
13 ATV Transmitter, Part I - —
- E X Quad Power XP-580 T Power Supply XP- True RMS & 172
14 Review: The “Super Guy et +'™ Esscatbtuiunay ™15 [auy' vy g g Matimee
Tower Guy P ey et T eihing Coune ik
15 Updates 12:: ;: mf::;ﬂi"g&‘ Mode| AMFM 108 $135
: - e a5y @ 34 $26.95 ot
16 A Simple Rooftop Vertical O RS | A8 the deveed teatues o dong sxperemens Tt & £ ks = f 10, Covee
Fakaen w0 ooo profechne g wapoden Vol
17 Ask Kaboom W30 3 W 3000 oM
G¥F-80164 Function Generotor Function Generator
1B AW W Frey. Counter oz Sumid youd Qe R T'aiwea%iﬂfglsmmmma:ﬂ--m
19 RTTY Loop $249 | [N O% | tovnn comsames st tiocs bt 5 g8 3¢
1 S Sguare Tnangia - _ ong I3ser hu mes Wi s hong . i
20 Homing In Puse. Ramp f'?:.,.mﬂ’ s Model LK-1 $79.95
21 Hamsats o i i M-y g
. . GF-8015 withouw! Freg. Meler 3179 A oo FM capabilty
EE Gln:uns' y g -mﬂ—:r ﬂgn‘r_ﬂ Specihcaions LK1
. Build Program Bond wOHIAgE 12vDC @ 1 25
23 Hams with Class Computers with this Kit Genergtors ;T;n voiage 23KV @ 34 ﬂ
24 Packet & Computers Dion A Pk vty aalliasiun Natedl *rgger vOrtage 6 8KV
s Mode! Late Dorwer ' rrelew g
Above and Beyond MM-3000 Laser lube type resum
;: EEJHUFE Y 5129 uu Lﬁ: ubsfte 11295 daz=S 75 H;'-:
27 Ham Help

Mirror & Motor Kit

This urgue kit illows you fo project laser patterns on the ceiling or walls. You change
the pafierns by varying the speed of ihe motors The ki comes complete wih 2

- molors. 2 frond surtace merrars. 2 motor brackets and | power rheostal control to vy
Dealer Directory s e o = - -

ipeed of the Mmoo
31 Barter 'n’ B-Ll}\‘ e e argage a B P 150 M Bullt-n Courter 5349 Model LM-1 $19.95

33 Propagation S = iyt s sbid g b E ANBITE FOR FREE CATALOG

CIRCLE 180 ON READER SERVICE CARD

28 73 International
29 Special Events
30

5G-9000 $129

RF Freg 1008 4 Wkir AN Modils
Inps ol (KM Vanabie SF outp

Tabaren) roer s o Tusitl B OOl ST Tl
Mrs bW TR BTy D W T Al
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Number 5 on your Feedback card

My Longwire Antenna

Cheap, no-fuss and it’s got gain!

here are instances when a ham wants

propagation in several general direc-
tions, with gain, on more than two or three
bands, to take advantage of different propa-
gation conditions at different imes of day.
Living in Hawaii, almost all of my HF work
Is off-island DX, across walter, for very long
hauls. It is very enjoyable to be able to oper-
ate all bands through the day and into the
night as each band “comes in™ and subse-
quently “goes dead”—early moming 20 me-
ters to Africa/Europe; 10 meters in the day
to the U.S. mainland, VK-land, and Asia;
12, 15, and 17 to Oceania; 20 again to South
America, as well as 15 meters, in the after-
noon: 30 meter CW in the evening 1o almost
anywhere; 40 meters in the evening 1o VK,
ZL, and the U.S. mainland; and 80 meters
also to the big “Big Island.”

My longwire puts signals on all of these
bands, just about centered in each of the di-
rections | wish to propagate. It’s a cheap, no-
fuss antenna (it's a piece of wire!), and it’s
gol gain.

The Longwire

My end-fed longwire runs 414 feet east-
west, and averages 20 or so feet above the
ground, a modest setup indeed. But, contrary
to what all the books say, | don’t experience
RF in the shack, as would be expected from
an unbalanced antenna, but this is probably
because of the way [ feed it.

The radio outpul, either direct or through
my linear (after low-pass filtering), runs
through a simple random wire tuner (L/C
“Box”), and then out the window for aboul
100 feet on RG8 coax. The antenna, covered
with #12 wire PVC, takes off from the cen-
ter conductor of the coax, and terminates in
an insulator which is tied off 10 a bush, with
nylon line. The antenna starts at the rear
peak of the house, crosses the backyard in
the clear, and then disappears into a forest to
the east. Fully three-quarters of the antenna
is literally “buried” in the forest, which
slopes down into a rather deep gulch. 1 con-
sistently receive amazing signal reports from
the U.S. mainland and South America.

The coax itsell is air RF choked at both
ends, just past the random wire tuner and
just before the feed point, with six turns of
the coax wrapped tightly to a diameter of six
inches, taped together. I clamp quarter-wave
counterpoise wires for all of the bands to the
braid side of the coax at the feedpoint, and
fan the wires out on the roof.

In the directions of the primary lobes of
the antenna, it beats my dipoles, my RS, and
horizontal-half-wave inductively-loaded
“baby” loops. And it’s inconspicuous—tow-
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|1/ RADIALS FOR ALL
BANDS, ATTACHED AT
BRAID OF FEEDPOINT,
FANMED DUT DM ROOF |

TUNER

TREE =
FEED POINT SUPPDHET
-
—\ - lm‘
— |E.
. . 25’
SHACK ~100' RG-8
F
BACKYARD " ENCE
Eu; & TURNS COAX
_____ LT & INCH DIAMETER
RANDOM WIRE

Figure. NHOXKS longwire antenna (414" east-west).

ers/beams eic. are not allowed in the planned
community on Oahu where [ live. On 10 me-
ters, for example, when the background
noise level is very high, as it is now as Cycle
22 takes a swan dive and few stations are
heard, | have been told by hams on the main-
land that my 89+ signal is a “real crusher.”

With a wire this long, the antenna
impedance will be on the order of 500 to 600
ohms at average heights above ground. This
presents a mismatch of about 10- or 12-to-
one at the radio. But via the tuner in my
TS-440S (balun about 3 or 4 to 1) and the
L/C box itself (another 3 or 4 to 1), the
mismaich is easily compensated for, e.g., 3:1
x4:]1=12:1.

Pertinent data concerning my antenna is
given in the sidebar.

Recall that a gain of 3 dB is equivalent to
doubling your power; 6 dB gain is a double-
double. 1.e., 100 watts becomes 400 walts;
and a 9 dB gain is a double-triple, or 800
waltts equivalent for 100 watts.

You don’t need this much wire (414 feet)
to realize gains; | just happen to be fortunate
enough to be able 1o put out this much. Even
a modest 68 feet will give you some gain
over a dipole, and access to four bands.

Here are longwire lengths which I have

tried, with their expected performance:

Length Bands Covered Gain (dBd)
(Feet) (Meters) on 20 Meters
68 10, 15, 20, 40 1/2
137 10, 12, 15, 17, 20, 30, 40, 80 1-1/2
206 10, 12, 15, 17, 20, 30, 40, 80 2

275 10, 12, 15, 17, 20, 30, 40, 80, 160 3

372 10, 12, 15, 17, 20, 30, 40, 80, 160 4-1/2
414 10, 12, 15, 17, 20, 30, 40, 80, 160 5

NOTE: Gains will be in excess of these
figures on higher frequency bands—as you
have more waves on the wire, the shorter the
wavelength. The converse is true of lower
frequency bands.

The Figure shows how | have set up my
longwire.

The bottom line is that if you are looking
for a simple antenna which will cover all the
bands, costs next to nothing to make, and has
gain and directionability, a simple longwire
may be hard to match, except by two of them
(called a rhombic), of course. And there’s no
need to be put off by admonishments that
you'll get “RF in the shack"—just choke off
antenna currents as described.

If you've never tried a longwire, you have
missed an opportunity lo discover how sim-
ple and inexpensive an antenna can be, and
still be very, very effective. H

NH6XK’s Longwire Antenna
Band Number of Full Horizontal Angle Radiation Gain
Meters Waves on Wire Of Major Lobes, Angle, Degrees dBd
From Wire Axis, Degrees
10 12 15 18 9
12 10-1/2 16 23 8
15 9 17 27 7
17 7-12 18 30 6
20 6 20 30 5
30 4-172 22 30 -
40 3 28 30 3
80 1-1/2 42 30 2
160 7/8 57 30 1




Courteowus Service - Discount Prices - Fast Shipping

ALL ELECTRONICS CORP.

Mail Order Electronic Parls And Supplies

P.O. Box 567 « Van Nuys, CA 91408

PIEZO ELEMENT

3 Wire Piezo Element.

Taiyo Yuden Co. # CBISBBKRA.

1.40" diameter x 0.021" thick. Resonant

resistance: 400 ochma, 5" color-coded leads.

CAT¥ PE-12 $1.00 each -~ 10 for $8.50
100 for $65.00

MOTOR SPEED CONTROL
AND TIMER

With a minimum of external wiring, this PC board will

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 continuously at high

medium o low speed. To simplify hook-up we recom-
mend using our membrane keypad, CAT# KPM-12
which, with slight modification, works well with this

device. Instructions included.
CAT#MSCS $3.00 each

DIGITAL VOICE MODULE

Ming# DVM-108, Digital recording moduleespecially
suited for reproducing verbal messages. |deal for HAM
contesting, memo recorder, verbal alarm system etc.

Requires a minimum of external wiring. Up 1o B different

phrase channels. Budt-in 200 mW audio amp.

1 Maga-bit of DRAM memory, for up to 32 seconds of
recording. Condenser or dynamic mike inpul. Board
size: 334" X Z X 1° high. Includes memory chips

which require installation. Microphone and other
external componenis not included.
CAT# DVM-108 $25.00 sach

12 VDC STEPPER MOTOR

Aipaccl AB3712-M1

12 Vde, 38 ohm coil,

15 degree/step.

2.25" dia. X 0.95"° thick.
0.25" shaft X 0.6 long.
CATE SMT-8 $6.00 each

Car Lighter Coil Cord

Automotive cigar lighter plug with replaceable
5 amp fuse. Quality, retractable coil cord extends
to approximately 6 feel. Terminates with a 5 pin DIN
plug which can be cut-off. |deal for battery charger
or running 12 Volt devices from a car battery.

TERMS: Minimum order $10.00. Shipping
for the 48 continental U.S. A $3.50 per order, Al others

including AK, H| PR or Canada must pay full shipping.
Al orders delversd n CALFORNIA must include stale

3s ax (7 25%, 7.5%, 7.75%, 8 _25% 8.5%) Cuanbbies

Liméed NO C.0.D. Prices submct lo change woul notice.
rr

or Ywriie ror Our

FREE 64 Page Catalog
(Outside The U.S.A. Send $2.00 Postage)

ALL ELECTRONICS CORP.
P.O. Box 567 = Van Nuys. CA - 91408
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Texas _
BugCatcher o
HF Mobile Antenna System

» Hi Q air-wound coils

= Minimum SWR - excellent parfor-
mance on all HF bands

= Easy assembily to meet aimost any
configuration

» Fits standard 3/8-24 SAE mounts

+ Various length base masts & whips

SEND FOR A FREE BROCHURE!

Henry Allen WB5STYD
800-LUV-BUG-1 Toll Free order ling
903-527-4163 For Information

GLA Systems

PO Box 425

Caddo Mills, TX 75135
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New!

146/220/446 MHz
MOBILE TRIBANDER!

MOBILE
PEAR

The first VHF/UHF
Tribandes with gain!

GAIN: 146 MHz 2.15d8
222 MHz 3.2dB
446 MHz 5.5dB

Designed for use with
the Kenwood TM-741A

and lcom IC-801A

Triplexer slso

Contact Your Advertisers Easily, Use Your Reader Service Card

MULTIPLE CONTROL HEADS!
HF SSB TRANSCEIVER

Most bams would never subject our 5G-2000 all frequency HF
iransceiver io the kind of extreme conditions we designed it for.
You'd likely be satisfied baving 150 watit output, 644 ITU channels,
100 user defined (bam) frequencies in memory plus a direct entry
VFO with 10 Hz stability, full frequency coverage, CW with sidetone
and a superb 2:1 IF sbape factor. Features such as FCC Type
Approval, made with pride in America, direct Weatberfax support,
up to 8 control beads and full performance from —22F to +140F
might seem a bit extreme and for under $2000. But if you've ever
chewed the rag on 20 meters in a Force 9 Artic gale, you'll appreci-
ate that there's a difference between extreme performance and
performance in the extremes. |

EXTREMBPERFORMANCE

SGC Building, 13737 5.E. 26t S1. PO ba 3526 Belleviews, WA 98005 S lelex: 326834, Fax: 206-746-6364 Tel. (206) 14663001

SO W8 i
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Number 6 on your Feedback card

Wideband RF Baluns

A practical guide to the perfect match.

Amaleurs who have been in the hobby for
a few years know that many articles
have appeared in various magazines and
publications describing balun RF transform-
ers. Much of this material has been written
with very little practical applications infor-
mation. Most articles either contain just
enough information to allow the reader to
construct (monkey see, monkey do), or go to
the other extreme and include involved
mathematical and theoretical explanations.
Most readers want middle-of-the-road infor-
mation with appropriate references to answer
the more technical or application-type ques-
tions.

This article will answer some of the basic
questions: What is a balun transformer?
When does an application require a balun?
How do you construct an efficient balun
transformer? Where can you purchase com-
ponent parts? I will also provide cost, perfor-
mance, and technical information.

What is a Balun?

The word balun 1s an acronym describing
a transformer. The letters “bal-un™ stand for
balanced-to-unbalanced impedance match-
ing. This is 1o say that either the balanced or
unbalanced windings may be used for input
or output; the device will match unbalanced-
to-balanced or balanced-1o-unbalanced de-
vices. Applications might include coax-to-
ladder line, antenna arrays, and multiband
antenna systems. The ratio required for a
given application can be from 1:1 up 1o 1:16.

When to Use Baluns

The most obvious use is in matching a 50
or 75 ohm coax transmission line to an an-
tenna system. This i1s especially true if it is a
multiband antenna system.

One example is when connecting to a cen-
ter-fed dipole antenna with a 1:1 ratio balun.
Both sides of the dipole will provide equal
half-power RF lobes, thus providing an
undistorted figure-eight pattern. The second
advantage of the unbalanced-to-balanced
maich n this situation is minimization of the
TVI interference caused by the radiation of
the coax shield instead of the dipole antenna.
You will also notice that the SWR meter will
start telling the truth about the actual stand-
ing waves present on the coax. Regardless of
what 1s said, a low SWR is desirable because
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it ensures against high RF voltage break-
down on the coax line. It also gets all the RF
power to the radiating antenna system, nol

allowing the feedline 1o rad

1ate. In the chap-

ter listing coax cable losses, The ARRL An-
tenna Handbook explains that the foam-type
coax cable has very low breakdown volt-

ages, which is not the cas

e with the solid

types. Some of these values are as low as

600 volts.
When using baluns at |
from 1.8 through 7.0 MHz,

ow frequencies,
it 1s obvious that

a coax-type balun would be physically very
large and heavy and not practical. The sec-
ond type of balun to be considered is the air-

wound type. Because of the

large number of

turns required, it too would be a very poor

choice. The most practical
this frequency spectrum is

choice to cover
a ferrite or iron

core wideband RF transformer. This core
could be either a rod or the toroidal type.
These types of baluns are the most practical
type of maiching device for transmitting us-

es o match the antenna to

the transmission

line. This i1s particularly true when multi-

band, i.e. 160, 80, 40 meter

operation, is an-

ticipated. It would be quite difficult, if not
impossible, to mount an antenna tuner be-

tween the transmission line and the antenna.
The remote tuning system would be expen-
sive and very difficult 1o use because il
would require retuning on each band before
using. The wideband RF balun transformer
is the most practical solution to this problem.

When selecting an appropriate core, con-
sider its A, factor (the inductance index)
since the higher the A, , the less the number
of turns that are required to provide the in-
ductance necessary at 1.8 MHz. Again, the
use of a rod or toroidal core is a matter of the
builder’s choice. 1 chose the iron toroidal
cores over the ferrite rod and toroidal types.
The T-200-2 (2" o.d.) type of iron core is a
good choice because it has an inductance in-
dex (A, ) of 49 and a permeability (p) of 10..
With 14 turns of AWGI14 magnet wire, the
center resonant point falls into approximate-
ly 3.5 MHz, where 10 turns falls in at about
15 MHz.

The difference between iron and ferrite is
usually only two turns, and certainly not a
good trade-off in favor of ferrite. I discour-
age using [errite because tests have proved
that if high SWR occurs, heating of the core
will also occur. High power core saturation
can also cause heating of the core. If heating
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coax 1s usually
fed through a
short Q-sec-
tion of 75-ohm
coax to form a
single frequen-
cy 1:2 balun
for quad and
delta loop an-
tenna designs.
Use of a 1:4
balun to feed
all driven loop

Figure 2. Cutaway drawing of the complete balun.

occurs on an iron powder core, the core will
recover after cooling, whereas the ferrite will
change A, (1) and not ever recover. Another
consideration is thal ferrite is very fragile
and 1s prone to break if physically stressed
(dropped to the ground during installation or
damaged by a storm). Even water build-up
can damage or fracture the core if it freezes
in cold weather. Hairline cracks, visually
hard 1o detect, can cause considerable per-
formance problems. Also, note that ferrite is
electrically a nonlinear material, very unlike
the linear powdered iron cores. In general, |
feel that ferrite should not be used for out-
door or transmitting applications.

Again, when to use baluns depends on the
application. Practical winding ratios are 1:1,
1:2, 1:4, 1:6 and 1:9. If a ratio of 1:16 is
needed, two 1:4 devices should be used.
Table 1 lists some situations where baluns
are necessary.

I highly recommend using these balun
transformers to maitch line-to-load im-
pedance differences (high SWR) over the
1:1 through 1:9 range if you expect maxi-
mum efficiency and power transfer. The sec-
ond consideration is that unbalanced
lines/loads can be matched to balanced
lines/loads over a broad frequency range
without tuning out the impedance differ-
ences which usually exist over a broad fre-
quency range in a high Q situation. Since the
balun 1s a low Q broadband device, there
will be no large impedance differences
caused by the change of frequency. This sub-
Ject has been covered in many ham maga-
zine articles.

In comparing the use of toroidal baluns
from 14—50 MHz, the only construction
difference 1s that 10 tums of AWG14 are re-
quired, although 14 tums would not be ob-
Jectionable up to 30 MHz. The 10 turns of
AWG 14 enameled magnet wire on a T-200-2
(L=10) core provides a center frequency of
approximately 15 MHz. Of course, this is
what is desired for 80 through 10 meters, the
bands of most interest. This is the ideal
balun to be used to match 50/75 coax to a
136°1 off-center-fed multiband Windom an-
tenna. Complete coverage on 80, 40, 20, and
10 meters can be used without an antenna
tuner, Multiband quad-driven elements can
be driven from one balun, thus making only
one coax cable necessary to feed the system.
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elements at
once will re-
sult in no coax balun and a single coax feed-
line.

Multiband verticals can be made that
don’t require tuning when using a toroidal
balun. Windings can be made to make un-
bal-unbal configurations useful in feeding
verticals with multiband capability built in.

How to Build It

How is always the place where the true
amateurs and the appliance operators sepa-
rate. Most appliance operators will become
ham operators sooner or later. The idea 1s
that practical, easy-to-follow instructions,
reasonable cost, and readily available mate-
rials must be used (o encourage construction
attemplts by inexperienced hams. They must
have the fear of failure reduced to a mini-
mum. That is the objective of this article.
This project should not take the novice more
than a weekend to complete, so it will en-
courage the amateur 1o take on more diffi-
cult projects.

Schemaltics and pictorials of the three
most popular baluns are provided. There are
no critical or tricky items involved. If you
just plain follow the instructions, success
will follow. Decide on one of the projects
and wind the proper ratio for the application.

Parts Sources and Prices

Where 10 purchase parts? [ am sure that
there are as many sources of materials as
there are varied prices. There are hand-
ling/shipping charges, taxes, etc. This type
of aggravation has caused many a do-it-
yourselfer to just put his hands in the air and
give up. I have been tempted many times
myself. Bul, as a very determined person, as
well as a ham from the vacuum tube days, I
take great pride in displaying home-brew
items which perform as well as those expen-
sive imported items.

Costs? The bill for the materials will be
the same regardless of what ratio or configu-
ration you choose. It is important to use one
of the sources listed below, since all manu-
facturers do not produce the item in the
same physical size. Bargain store or hamfest
parts could take all the fun out of the project.
A list of sources and relative costs are in-
cluded in the Parts List.

Testing can be done by connecting a
100W electric light bulb to the balanced out-

put. Connect the transmitter to the balun
coax input. Apply less than 100W of RF
power at 7.0 MHz and observe the light bulb
lighting up. Ensure that the SWR indicates
less than 2:1 using 17 feet of coax feedline
or less. Two or more of the baluns, regard-
less of winding ratios, can be connected
back-to-back i conjunction with a standard
50 ohm dummy load to check SWR and per-
formance at the 1 kW power level. SWR
should read 1.3:1 or less during this test. Al-
ways test the feedline connected to the dum-
my load or 100W light bulb to insure that
the line is good and there is an SWR of
14651,

Construction

Always consider the high RF voltages
which might occur if the SWR gets greater
than about 3:1. This high voltage can break
down between windings or short out to the
iron core. Follow these steps:

1. Wind the T200-2 core with glass tape.
Make sure that all the surface is covered.
Overlap the tape slightly to insure that ade-
quate coverage is present.

2. Even though it’s not necessary, I al-
ways spray the core at this point with
polyurethane. Any brand, such as Varathane,
may be used.

3. Take all two or three (3 feet each)
lengths of #14 AWG magnet wire and simul-
taneously wind all three wires: 10 turns for a
15 MHz center frequency or 12 turns for a
3.5 MHz center frequency.

4. Configure the windings for the desired
ratio as outlined in Figure 1.

5. It’s not necessary, but I always spread a
little RTV insulating gel between the wind-
ing connections. This insures against high
voltage breakdown between windings. Addi-
tional glass tape could be used instead of the
RTV compound.

6. Prepare the S0239 receptacle by solder-
ing two 6" wires to the center and shell of
the connector. Place RTV compound freely
around the back side of the connector. Place
the connector nto the 1-1/4" bushing. Allow
about one hour for the RTV to set up.

7. Place the S0239 connector/bushing as-
sembly in the 2" reducer. Coat the surface
with PVC cement or other adhesive. A thin
coat of RTV may also be used for this pur-
pose, although the cure time is quite long.

8. Place this assembly face down and
level. Pour the rest of the epoxy into the
rear of the assembly. Bring the level up to
the lip of the 2" reducer. Now take the pre-
pared balun transformer and place it into the
epoxy on top of the 2" reducer assembly.
When the epoxy cures the balun will be-
come permanently attached, thus forming an
assembly.

9. When the assembly has cured (approxi-
mately two hours) you will be able to handle
it. Strip and attach the SO239 wires 1o the
correct windings by soldering.

10. Arttach the other two 12" #14 insulated
wires to the proper windings again with sol-
der.

11. Drill 1/8" holes at the top of the cap to



Matches 50 or 75 ohm coax to center-fed dipoles and 2-element quads.

Matches 50 or 75 ohm coax to multi-element quad and yagi antenna systems.
Matches 75 ohm coax to 300 ohm twin-lead and off-center-fed multiband Windom
antennas. Also, they can be used in low frequency antenna stacking amays.

Matches 50 ohm coax to 450 ohm open ladder line. Provides an extremely low-
loss transmission line for antenna arrays from 15 to 50 MHz. (See Figure 2.)

Table 1. When to Use Baluns
1:1 Unbal-Bal
12 Unbal-Bal
14  Unbal-Bal
1:6 Unbal-Bal As in (3), excepl for 50 ohm coax.
1:9 Unbal-Bal
1:1.5 Unbal-Unbal Matches 50 ohm coax to vertical antennas.

allow the 12" balanced wire connections to
exit the housing.

12. Cut a piece of the #14 AWG insulated
wire to fit around the edge of the 2" reducer,
This will form a gasket seal when the cap is
placed over the balun assembly.

13. After electrically testing the balun
for correct operation, place the assembly to-
gether. Bring the insulated wires through the
cap exit holes. Force the assembly into the
cap. Place the insulated wire gasket between
the cap and assembly. | recommend using
PVC cement to help provide mechanical
strength.

14. Place the assembly in a vice, carefully
squeezing it together. Finish drilling the 1/8"
holes into the assembly, being careful not to
drill into the connector. Only epoxy and
PVC is removed.

15. Dnil one hole at a nme, screwing the
eye hooks into the housing. This provides a
weatherproof assembly. Suspension is gen-
erally by way of the antenna system, i.e.
dipole wire. The balun acts as a center insu-
lator in this case. The coax (RG58A/
RG59A, etc.) will make the assembly hang
properly when suspended. The coax connec-
tion will then be protected from the weather.

Note: In the case of 1:9 baluns used as
450 ohm ladder line transformers, the ladder
line connects to the eye bolts and the coax
will provide the required in-line mechanical
support.

I recommend that the unit be sprayed with
polyurethane to protect it from ultraviolet
ray deterioration. This i1s not necessary, but
it is desirable. Unprotected, the housing will
last in excess of seven years.

Refer often to the figures and instructions
to keep from making a mistake. Mistakes in
winding connections can be corrected with
less difficulty before final assembly. An
ohmmeter should be helpful in determining
the beginning and ending of the various
windings.

Again, the effort here is on practical con-
struction and not on design information.
Pick a project and build a balun or two. Ap-
plications include delta loops, quad loops,
dipoles, slopers, G5RV(Zep), multiband
windom dipoles, low-loss coax to ladder line
transformation, etc. 73

Contact Carl Markle KS8IHQ at 8385 Lo-
cust Dr., Kirtland OH 44094. Please enclose
an SASE.

Parts List
Item Description Part No. Qty. Cost Source
Toroid core, 2° 0.d. iron powder (u=10) T200-2 (1 kW) 1 $3.60 Amidon, Palomar
T200A-2 (2 kW) 54.25
5"-wide electrical tape  glass cloth Scotch (3M) #27 2 54.50 Amidon—E&6' roll
AWG-14 magnet wire  9' (2kV)
thermoleze wire 9 $0.90 Amidon
Coax conn. receptacie S0239 (flange) 1 $1.29 Radio Shack, Hosfell,
hamiests
Eye hooks NI-CAD 3/16 none 2 $0.26 local hardware store
AWG-14 PVC strand insulated
stranded machine wire 3 $2.00 local auto store
(S2.00 per spool)
Epoxy epoxy resin FHR4 1 $4.95 local aulo store
Permatex 1-pl.
1.25"x15"bushing  white PVC plastic  Univ. No. 437-167 1 $0.65 local plumbing store;
NIBCO or Colonal only
20" x1.5" DWv white PVC Univ. No. 4801-2F 1 $0.69 local plumbing store;
reducer plastic NIBCO or Colonal only
2" DWV domed cap white PVC plastic Colonal 447-020 1 $0.86 local plumbing store;
Colonal only
Sources:
Amidon Associates, 12033 Otseqo St., Hollywood CA 91607.
Palomar Engineers, P.O. Box 462222, Escondido CA 92046.
Radio Shack/Tandy: Local stores; Part No., 278-201.
Hosfelt Electronics, 2700 Sunset Blvd., Steubenville OH 43952.

Pico-J rolls up and hides in

his 4-cunce 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 tc hang anywhere. Suspend in the
apartment closet or patio doorway.
Attach Pico-J to window glass or

=. curtain rod. He needs no radials for broad-
=n band low-angle omni halfwave gain.

Carry Pico-J with you for emergencies. Hang
in the motel when on the road. He improves
range, boosts reception, saves batteries.
Pico-J comes ready for work with 72" isolated
coaxial! feedline and gold pin BNC. Typical
edge-to-edge SWR under 1.2:1. Hang-craf

.1

inthe USA
info §1 Models AntennasWest
Box 50062-0 2Meters Order Hotline

Prova, UT 440 MHZ

B4605 ODusiBacasdsse B00-926-7373
CIRCLE 89 ON READER SERVICE CARD

1992 CALL DIRECTORY
(On Microfiche)
CallDirectony: ..«... i s .$10
g e e Ay s 10

Geographicindex................ 10

All three — $25
Shipping per order $3

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117
703: B94-5777 800: 282-5628

CIRCLE 170 ON READER SERVICE CARD

BATTERIES

Nickel-Cadmium, Alkaline, Lithium,
Sealed Lead Acid For Radios, Computers,
Etc. And All Portable Equipment

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALLUS FOR FREE CATALOG

. E.H.YOST & CO.

7344 TETIVA RD.
SAUK CITY, Wi 53583

(608) 643-3194
FAX 608-643-4439

CIRCLE 114 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-J144

Comenig US & Tewds

THEHIZSM CENTER

saLes AMATEUR RADIO SERVICE

5730 Mobud San Amtonio, TX TB238

(512) 6806110
3 FAX (512} 647-8007 5
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Number 7 on your Feedback card

NiCd Restorer/Charger

Don’t throw old NiCds away!

mateurs have about the same battery-

powered devices around the home as
mos! other people. But we also have numer-
ous pieces of ham equipment, test equip-
ment, and other electronic gear that use
rechargeable NiCd batteries. Around my
shack, most of them are either C or AA
cells.

Recently, I rounded up all the NiCd bat-
teries | had that wouldn’t take a charge. Sev-
en of them were C’s. It was time to build a
NiCd restorer/charger. The circuit in Figure
1 restored all but one of the batteries (it had
an internal open condition). Most of them
were restored in an hour or less, except for
one with an internal short, which required
four hours.

Why NiCds Won’t Charge

NiCd batteries stop recharging because
small bits of metal slough off inside the cell
and become lodged between the battery’s
plates. This causes the cell to short. To re-
store the battery, the short must be removed.

The restorer/charger does just that: It
breaks down the internal short by briefly ap-
plying high current pulses to the defective
battery. When the short is removed by this
action, the unit becomes a standard charger.
Since it becomes a charger at the right time,
all you have to do is insert a C or AA battery
and come back 24 hours later. In most cases,
you will come back to a fully charged and
restored battery.

A Straightforward Circuit

Twelve VDC is applied through a 47 ohm
resistor 1o the parallel 2200 pyF capacitors.
Ula monitors the rising voltage on the ca-
pacitors. At a prescribed level of charge,
Ula fires the SCR, discharging the capaci-
tors through the power transistor into the de-
fective battery.

When the discharge is complete, the pro-
cedure 1s repeated. Ulb monitors the aver-
age voltage al the battery terminals, and
when it exceeds about 0.3 volt, the SCR is
switched on continuously to produce about
150 mA of steady charging current.

Although the restorer was intended pri-
marily for C size cells, you can also use it
for the AA size. The charge current is suit-
able for a standard charge of the C size and a
quick charge of the AA size. Charge time for
AAs should be about five hours. For C’s,
charge time is 24 hours, as noted above.

PC layout is generally not critical, but it’s
important to keep the charging current path
resistance low. Using wide traces on the
board and reasonably thick wire to the bat-
tery terminals helps accomplish this. Al-
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Photo A. The home-brew NiCd restorer
/recharger can save you money.

Photo C. From beneath, showing the sol-
dered PC board.

though the current pulses applied during
restoration are of very short duration, they
may exceed 20 amps.

Components and Parts

Easily obtained components are used
throughout, and none of them are particular-
ly critical. An LM358 is used as a dual com-
parator: The output of Ula goes positive
when C1 and C2 are nearing full charge, en-
abling the SCR, and in turn the pass transis-
tor, which discharges C1 and C2 through the
battery.

Section Ulb compares the average battery
voltage with the reference set by R13. When
this voltage exceeds about 0.3 volts, the out-
put of Ulb goes positive, locking Ula ON,
and lighting the LED. In this condition, the
battery is on a steady charge. The charging
current is determined primarily by R1 and
the supply voltage under load.

Almost any high current NPN power tran-
sistor may be used for Q1. Although an
ECG-181 provided slightly more burst cur-
rent, the circuit worked very well with a
2N2055 and an RCA 40411. The SCR
should be a sensitive gate type, and have
characteristics similar to the GE 103 series.

I used a standard 1.75VA, Class 2 utility
transformer rated at 6—8 VAC, but the unit
may also be powered by a DC supply of
10—15 volts with a current rating of at least
100 mA. It is best that the voltage across Cl
exceed 8 volts under load (i.e., with Cl and
C2 shorted). Of course, somewhat higher AC
or DC voltages may be used if only C and D

Continued on page 28
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25V 25V 1000 F R2
I 25V 150

Figure I. Schematic for the NiCd restorer/
charger.



iamsey Elecironics has been manufaciuring elec-

[

2 WAY RADID
SERVICE MONITOR

ZOM-]. 1he workd’s mos! popular low-cost sarvice mon:-
. For shops big or small, the COM-3 delivers advanced
apabiiities lor a faniabc price—ana our Naw lease pro-
jram illows you to own a COM-3 for less than $3.00 a day

‘eaturas *Direct entry keyboard with programmable
nemary *Audio & transmitiér frequency counter =LED bar
praph frequencylarror déviation display =0.1-10.000 pV
witpul levels sHigh reécoive sensitivily, less than 5 Vv
100 kHz 10 999 9995 MH: *Continuous freguancy cover

ige *Transmit protecton, up to 100 watts «CTS tone
mooder, 1 kMz and entemal modulaion

CT-70 7 DIGIT 525 MHz

COM-3
$279500

FREQUENCY

ronsC st gear for over 10 years and s recognaed for
15 iab quakty products 8l breakthrough prices. Al of
W Counters Camy a tull one-year wafmanty on parts
ind labdr We lake great prde n being the largest

nanufacturer of low-CoSt couniers i the enfire
1.5 A Compare specihcalions. Our counters are full
eatured, from awdio to UHF, with FET high
mpedance inpul, propar wave shapmng circuitry, and
lurable high quality epoxy glass plated-thru PG

CT-30 3 DIGIT MHz

Telescopc shup antenna—BNC plug
High impedance probe. lght koading, HP-1
Low-pass probe, audio use, LP-1

Direct probe, general purpose usa, DC-1
Tilt bail, elevates counter for easy viewing, TB-70 5955

RAMSLEY ELECTRONICS

RSG-10
) 5249500

Finally, a low-cost Izb quality signal genéralor—a true
altematve 10 the 57000 generalors. The ASG-10 i= a
hard working, but easy 10 use generator \deal for the lab
as well as lor production tesl. Lease it for less than $3.00 2
day. Fealuras =100 kHz to 899 MHz =100 Hz résolution 1o
500 MHz, 200 Hz above = =130 o + 10 dBm output range
*0.1 dB output resolution *AM and FM modulation =20
programmable memories *Qutpul selection in volls, dB,
dBm with instan conversion between units *RAF oulput
reverse power prolected =LED display ol all parame-

ers—nd analog guesSwork!

COUNTERS

CT-125 S DIGIT 1.2 GHz

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

WA-10

$11.95
$1695
£16.95
£16.95

2 METERS
*440 MHz

2 MTR & 220 BOOSTER AMP

@S af a irachon of 1he cost

PA-10 2 MTR POWER BOOSTER (10 X power gasn)
Fully wired & lested

PA-20 220 MHz POWER BOOSTER (8 X power gain}
Fully wirad & tested .

20, 30, 40, 8OM
CW TRANSMITTERS

Join tha fun on QRP! Thousands of thesa mini-rigs have
been sold and tons ol DX conlacts have been made.
Imagine working Eastern Europe with a $30 transmit-
ier—ithat’s ham radio at its bast! Thasa CW nigs are ideal
mates 10 the recelvers al righl. They have Iwo-position
vatiable crystal control (one popular ORP XTAL includ-
&d). one watt output and buili-in antenna switch. Runs on

12VDC. Add owr maiching casa and knob sei for a hand-

o finished ok

Your chosce of bands vt e
{Specity band: ORP-20, 30, 40 or BO)
Matching case & knob set, CORP 51285

E-Z KEY CMOS KEYER

Send perfect CW wilhin an hour ol receiving this kit!
Easy-lo-build kit has sidetone oscillator, speed control

soard construction. All units are 100% manufactured Rechargeable internal baltery pack, BP-4 . $B8.95
n the U.S.A. All counters leature 1.0 ppm accuracy. CT-80 oven timebasa, 0.1 ppm accuracy, OV-1 50 95
ALL COUNTERS ARE FULLY WIRED & TESTED
MODEL | FREQ.RANGE | SENSITIVITY DIGITS | RESOLUTION PRICE
CT-50 20 Hr-600 MHz o« 2o my 1o 500 MHT B 1 He, 10 Hz 188 %
CT-70 20 Hz-550 MHz < 50 mV 1o 150 MHr T 1 Hz. 10 Hz, 100 Hz $136 95
CT-80 10 Hz-600 M-z < 10 m¥ o 150 MH? L 0.1 He. "0 Hz. 100D Hz $169 95
< 150 mV io 600 MHz
CT-12% 10 Hz-1.25 GHz « 26mV to 50 MHz 8 0.1 Hz. THz. YO Hz $189.95
< 15 mV to 500 MHz
< 100 mV to 1 GH2
CT-260 10 Hz-2.5 GHz < 25 mV 10 50 MHz g8 0.1 Hz, 1 Hz, 10 Hz 5240.95
typically 3.0 GHz < 10mV 10 1 GHz
<50 mV 1o 2.5 GHz
PS108 10 MHz-1.5 GHz, < 50 mV Conver] your axisling countar 588.85
Prescaler dwvide by 1000 0 1.5 GHz

SPEED RADAR
complete kil

ﬁ-? Boos! those weak signals to your
scannar, TV, shorwave radio or fre-
quency counter. Flat 25 dB gain, 1 1o

aw low.cost microwave Doppler 1000 MHz. 3 dB NF

dar kit '‘clocks" cars, planes, boats
rses, bikes or any large moving ob-
¢t Operates at 26 GHz with up o
4 mile range. LED digital readout
spiays speed i Msss Dar hour, kilo-
elers par howr or fee! par second
arphone output alows for kEiemning o
=tual doppler sha®t Lises two 1-1b oof-
e cans lor antenna (not included)
wd runs on 12 VDC. Easy to build—
I microwave circuitry 18 PC stripline
35 plashc case with speedy graph-
5 for a professional logk, A very use-

I and full-ol-tun ki,

ICROWAVE
ITRUSION ALARM

real microwave Doppler | et dasscal and popuiar lunies
msor thad will detec! a hu- § plas 3 doorcheme sounds. Loes of
an a3 far s 10 joat away || fan oy doorbel, siop or Sore @
perates on 1.3 GHz, and is || trances, Gir hom, Musc Soues #ic
¥ altecied by heal, hght, or § Huns on BV baltery o wall iens
brationg. Doves up to 100 | former Excellend speakar woigme
A output, normally open or § and adjusiable iempo and pilch

osed, rungon 12V0DC

omplate kit MO-3 = $19.95 | linished Iook

ONE DECODER
comoee ond deooe
a 3nge PC board Fae
e A00-3000 Hr a8
230 range wa 204um
t. volage "eguision. 567
Usehd ke Ouch-tone
5 deiaction, FSK, sic
in &5 e used 3% 3 sia-
3 loma ancoder. Buns an
o 12 vahi
implode bk, TD-1 5695

CKLE STIK
shocking kit! Bink-
g LED attracis wic-
ns o pck up oo
2l Iﬂﬂﬂlng c2i—
g waich the fun!
gal for office desks,
Irlies, NOSEy row-
alis!

3-4 Wit £0 95

Runs on 12 VDC or 110 VAC.
PR-2, wired, includes AC adaptar
£50 95

BMNC conneclora

172 mille

MUSIC MACHINE
he=at ki ol produce 25 O

Acd our case s# far a handsoms

Complate kit, MM.5 §24 85
Cass + knob as CMALS 512 85

Easy to budd power amp has 8 hmes
power gain, 1W in, BW out, 2W in,
16W out, SW is for 40W oul. Same
amp as featured in many ham mag-
azine articles. Complete with all
parts, less case and T-R relay.

PA-1, 40W pwramp kit ... $34.85

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

-1 basee unit

kg prearnp

upvoces 10 away

tridge for FM-1,2.4

PACKET RADIO

Teo new w2 5:0M ' availabe
fior the Commooore 64 [P-54A)
or the 1BM-PC (P-1BM. Easy &
sambiy ""NO TUNING". In-
cluozs FREE dask softears, PC
Board and Full Documentation

KIT P-64A $50.95
P-18M $58.95
CASE CPK 51295

Each kit

VOICE ACTIVATED | TELEPHONE NEW

SWITCH TRANSMITTER

Voice activaied | Min-sirad with profes-
swiich il prowvides | sional petiormance
sweiched outpul with | Self-powered from

curfent capabiily up | phong kna,

o 100 mA. Can dfive | in FM broadcast band
redays, lights, LED, or § up o % mile. Installs
gvan a tape recorder §| easily anywhere on

maior, Runs on 9§ phong ling
vDC phona!
V51 kil. $6.95 § PB-1 kit

LIGHT BEAM FM RADID
COMMUNICATORS Fuli-ledgod
Transmits audd ower | microvoll Sensitnaly,

infrared beam up 10 | IC detecior

3 —use smple lens- | MHz IF Tunes Sid
25 10 go up o % mile! | FM broadcasi band as
Hum free, uses 30 kHz || well as fange porfions
carner. Great lor wire- | on each aend  ldeat tor
less earphonés or un- | “bug’ meceiver, hob-
detectable "bug. by experiments or
Transmitter + récaeiv- | even as FM radio!

eranl, LBAE . 51995 0 FR-1 kit

iransmits

or insida

ook

$14 950 5p.

52995

SUPER SLEUTH

A Super sensitive Bm-
plifesr wtnth Wil DeCk
up a pm drop al 15
feet® Greal for mom-
toring baby’s room or
as general purposs
amplifier. Full 2W rms
ouiput. Hons on & 10
15 volis, uses B=db
ohm spaaker

BMN-9 kit

supernef,
and 10.7

$19.85 86,95

SPEAKER PHONE
Talk on the phone hands-free, great 1o put n
shop or shack press the bulion 1o answer—no
aclual phone needed Works 5ame a5 COmmes”-
cial units. Talk from anywhere in room, phone
line powerad—no baftery neaded Super for
family and conference calls or buy two for
hands-free intercom| Add our case sel for a pro

Case-CS5P

FM-3

Pick the unit that's nght far you. All
unils transmil slable signal in 88-
10BMHz FM band upto 300" excep!
for hi power FM-4 thal goes up 10

3595

-2, as abowe bul with added

$795

FM-4, long range, fegh power with
very sensdnve aucko sechon. pichks

51485

MC-1, msniaiure Sensilpdg mke car-

$2.95

LO NOISE PREAMPS
Make thal recwever come
ALIVE! Small sue lor easy
mstallaton with H-0 tunea
nput for peak pérflormance
Excellient gamn and nowsa Hig-
ure—guaraniesd o /mprove
reception! Specily band
2M—PR-10, 220 MHz—PR-
20, 440 MHz—PR-40

$17.95

$12.95

BROADBAND
PREAMP

Veary pogular sensative
all-purpose preamp,
ideal fof scanner,
TVs, VHFIUHF rgs
courters. Lo noise, 20
dB gain, 100 kHz-1
GHz, 9V-12 VOC op-
erafion.
SA-T kit

§14.95

SHOWN

and keys most any transmitter. Runs for months ona 8V
battery 28-page manual gives ideas on making your
own key for extra savings. Add our maiching case sot
lof complate L1at0n Wook

CW-7 it $24 95
Malcteng case knob sel, CCW 21255

ACTIVE ANTENNA

Cramped for space? Get longwire performance with
this deskiop antenna. Properly designed unit has dual
HF and VHF circuitry and built-in whip anlenna, as wall
as exiernal jack. AF gain control and 9V operation
makes unit ideal lor SWLs, traveling hams or scanno
bufls who naad hotier recaption. The matching casé
and knob se1 geves the unid a hundnod dollar Inok!

AA-TER . $§24 85
Matcting case & knob set, CAA $1285

SPEECH SCRAMBLER

Communicale in iotal privacy over phona or radio, Kit
features full duplex operalion using lrequency inver-
sion. Both mike and speaker or line infout connections
Easy hookup to any radio, and telephone use requires
no direct connaction! Easy to bulld 2 I1C circuit. Can also
b used to descramble many 2-way radio signals. Fin-
tgh your kit off with the handsome case & knob set
S5-7 kit §20.95
Matching case & knob set, CSS $1295

SHORTWAVE RECEIVER

Fantastic receiver thal capiures tha world with just &
12" anlenna' Can recene any 2 MHz portion from 4-11
MHz True superhet has smooth varactor tuneng, AGC
RF gan control, plenty of speaker volume and runs on a
8V baftery. Fascinatng Scoul. schoGl or cluly DrOpect
prowides howrs of fun for even the mosi sarous DXer
For the car, consider gur shonwave converer. Two
swilchabie bands (in 3-22 MHz ranga). each 1 MHz
wide—tunable on your car radio dial. Add some interes!
10 your drive home!

Shortwave receiver kit, SR $20.85
Shortwave convarer kit, SCI $27. 95
Matching case sel lor SRI, CS5R §$12.85
Matching case set for SC1,CS50 $12.95

- i 3 TS i = T ai el
3 5 M. oMY reeoewts add T
i day parts warrgnt arls
& & Lo @ o Om e e Linils

FANTASTIC
*223 MHz FM TRANSCEIVERS

SYNTHESIZED—NO CRYSTALS

Hamsay breaks the price barrier on FM rigs! The FX s ideal for shack
portable or mobie. The wide frequency coverage and programmabile re-
peater aplits makes the FX the perfect rig for Amateur, CAP or MARS
applications. Packetlears really appreciale the dedicated packet por,
"TRUE-FM" signal and almos! instant T/R swilching. High speed packet?

Mo problem. Twalve diode programmed channels, 5W RF output,
zansiiive dual conversion recewer and proven EASY assembly. Why pay
more of a used foreign ng when you can have one AMERICAN MADE (by
you) for less Comes complsle less Casey and speaker mikg, Order our
matCheng Case and KNOD S0t fof thal Dro ook

FX-146 at (2 Metars)

FX-223 kit (1% Meters) : $148.85
s 1 4995 FX-440 kit (34 Meters) S169 95
CFX malching case sel § 2495

Here's a greal boosier kor any 2 méler or 220 MHz hand-held unit
These power boosters debver over 30 wafts of output, allowng you 10
hil The repeater's hull guesting while [he low noisé preamp remarkably
mproves recephon. Ramsey Electromcs has sold thousands of 2 meler
amp kits, but now we offer compietely wared and lesied 2 meter, as well
as 220 MiHz. units Both have all the leatures of the high-priced boost-

QRP TRANSMITTERS HAM RECEIVERS

PHDNE ORDERS CALL

£140 95

$89 95
. 589.95

20, 30, 40, 8OM
All Mode RECEIVERS

Build your own mini ham slation. Sensilive all-mode '
AM, CW, 558 raceivers use direct convarsion design
with NEB0Z IC as fealurnd in QST and ARRL hand-
books. Very sensitive varactor tuned over entire band
Plenty of speaker volume. Runs on 8V baltery. Vary
EASY 1o build, lots of fun and educational—ideal for
beginner of old pro. New 30-page manual  Add the casae
s&f lor well-lifled professonal ook
Your chosce of bands £29 95
(Specify bang HR-20, HR-30, HR-20, HR-80)
Matching case & knob s, CHR $1295

2,6,10 MTR, 220
FM RECEIVERS

Keap an oar on the local repeater gang, monitor the Cops,
chack oul the weather or just piain listan around. Thesa
sensitive superhet racoivers are just the licksl. They tune
any 5 MHz portion of the band and have smoolh varactor
tuning, dual conversion with ceramic IF fillers, AFC, ad-
justable squeich and plenty of speaker volume. Runs on
9V banery and performanca that rivals the big ngs! For a
complels lnished pro look, add our maiching case and
knob $at with screenéd graphcs

FM communaCations recsmvs kit . 20095
Specity bana FR 146 [2m), FRE (6m), FR10 (10m). FR

220 (220 MH2)
Maiching case & knob set, CFR $12.95

FM STEREO TRANSMITTER

Run your own stlereo FM station! Transmil a siabie signal
in the standard FM broadcast band throughout the house,
dorm of neighborhood. Connects easily 1o line outputs on
CD player, tape decks, eic. Runs on 8V battery, has
intesnal whap antennd and exiemal anlenna @ack AgD ouF
case sef lor a “station” look!

FM-10 kit 529 95
Maxching case sal, CFM 51295

AIRCRAFT RCVR

Hear axciting aircrall commumcalions—peck up planes
ap 0 100 mides away! Recewes 110-136 MHz AM air
band, smooth varacior luning superhat with AGC, ce-
ramsc filler, adjustable squeich, excellent sensilivity and
lots of speaker volume. Auns on 9V baltery, Great for air
shows or just hanging around the airport! New 30-page
Ir;:}?uﬂl dotails pilot 1alk, too. Add case set for “'pro"
AR-1 kit ; £24 895
Matching case set. CAR $12.95

716-924-4560

FAX 716-924-45355

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

CIRCLE 34 ON READER SERVICE CARD



13 Review

have tried several different types of antennas over
the years and have at times been quite pleased
with their operation. | was not aware of a triband
VHF/UHF antenna on the market until | heard about
Comet's new triband mobile antenna, the first on the
market as far as | can tell.
| set several goals for evaluating the Comet tri-
band mobile whip antenna. First, what improve-
menls were made by Comet in comparison to the
basic mobile antenna in use today? Second, whal
advantages or disadvantages were noted during the
evaluation test period? Third, how sturdy is the con-
struction and what is the longevity of the product?
Will it hold up to the weather and to mobile opera-
tion? With those main questions in place | set out
with an open mind fo evaluate Comet’s new three-
band antenna.

Installation

My installation consisted of the CX-224 Comet
antenna, along with their RS-21 Prestige trunk and
hatchback mount, and their CFX-324 Triplexer
(Model CFX-324A has coax UHF connectors with
leads, and Model CFX-324B is terminated in UHF
connectors ). In actual use the triplexer is not nec-
essary il you intend 1o use only one band at a time.
In a single radio mode all you have to do is switch
the coax cable to the other transceiver.

With the triplexer the coax cable can be attached
to each individual radio or to each input/output of a
three-band radio. It worked superbly on all bands
with the inplexer and tniband antenna. My three sin-
gle-band HTs were used singly and in concert with
each other when | switched to the triplexer for mo-
bile operation. It was quite something having the
triplexer and operating on all three bands at the
same lime: 144, 222, and 440 MHz.

To those not familiar with a triplexer, it's a pas-
sive bandpass filter with individual coaxial poris for
each band and one combined output to connect to
your antenna system, in this case to the three-band
antenna. There are three frequency ranges for the
Comet CFX-324 triplexer: Input 1 is rated for 1.3 to
150 MHz; Input 2 for 200 to 320 MHz, and Input 3
for 390 to 500 MHz. Power handling capability for
the unit is 600 walts PEP, and the VSWR was less
than 1.5 on all bands. Loss through the triplexer
was also very low.

Since the Comet antenna is a single antenna
resonant on all three bands (144 MHz, 222 MHz
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The Comet CX-224
Triband Mobile
Antenna

Operate 144, 222 and 440 MHz with one antenna.

and 440 MHz) the tnplexer and antenna are a natu-
ral pair. Operation can be carried out with three dif-
ferent radios, each connected to and operating on
the same antenna at the same time. Transmit or re-
ceive, it does not matter how you use it. That's the
concept.

Road Test

| decided to try this out in actual operation. In my
test | used my normal mobile radios, all single-band
handie-talkies on the 144 (2 meters), 222 (1-1/4
meters) and 440 MHz (3/4 meter) bands. See the
Figure for details.

The antenna mount was positioned on the lug-
gage rack of my station wagon. A comparison an-
tenna (quarter-wave) was mounted on the other
side of the car for each band, one at a ime. In test
compansons on 2 melers (146 MHz) the antenna
showed about 2 dB gain over the test antenna. On
1-1/4 meters (222 MHz) gain was slightly higher,
just over 3 dB, and on 3/4 meters (440 MHz) gain
was noted at just over 5 dB. The gains may have
actually been slightly higher, considering connector
wobble during the test, switching and timing be-
tween measurements. Also, | did not have attenua-
tors in fractional values 1o exactly duplicate results,
so | had to settle for 1 dB increments. In any case,
performance was as advertised in this portion of the
test.

On transmit | measured the system SWR which
was quite flat (1.5 to 1 SWR) over each band. |
have seen dual-band antennas before and tned fo
construct one (which, by the way, is quite tricky to
get working right.) But for a three-band antenna to
periorm so well and be matched throughout the
band, to say | was pleasantly surprised is quite
mild! | was very impressed with Comet's antenna
and their attention to detail. | was skeptical at first,
trying to keep an open mind, but after lots of mobile
operation it proved o be a real joy to use.

The selup is nothing—there are NO adjustments
to make. There's no element to change length—just
screw the base of the antenna onto its coax feed-
er/mount and you are ready to go right cut of the
box. Quite impressive! Comet really did their home-
work for us in making the antenna “goof proof.” In
extended operation with the triplexer no degrada-
tion in signal performance was noted, with three dif-
ferent frequency radios connected all at the same
time (my HTs), and the large triband rig.

Number 8 on your Feedback card

NCG

1275 N. Grove St.

Anaheim CA 92806
Telephone: (714) 630-4541;
(800) 962-2611

Price Class: CX-224 Triband
Antenna: $80

CFX-324A Triplexer

(with leads: $100;

w/o leads, CFX-324B: $95)
RS-21 Mobile Mount: $30
3D4M; 13.5 feet of low-loss
coax w/ connectors: $23

Photo. The Comei CX-224
triband mobile antenna. |

| suppose, in the case of my HTs, |
you could give a different radio to two
other amateurs in your car and all op- |
erate at the same time. Normally you |
would operate on one frequency and
monitor or scan the other bands. This
mode worked very well in practice and
allowed me to keep up with several
frequency-hopping friends. | did test | =~ |
two radios at one time and did not no- |
tice any interaction or degradation ev-
er, even between the 2 meler and its
harmonic-related 3/4 meter radio (si-
multaneous transmit and receive).
There was no apparent loss of sensi-
tivity on one band while transmitting
on another band.

Lots of Good Points

There are so many applications,
advantages and improvements it's
hard to know where to start desnbing
them. First, the ready-out-of-the-box
aspect makes a vast difference. Oper- I
ation with the triplexer is so easy it re-
quires no intervention to start opera-
tion—you just connect the coax cable.

How sturdy is the system? Well,
the mechanical construction of the an-
tenna is quite durable and has han-
died its brushes with low-hanging tree
limbs quite well. The antenna is well
made and should have a long life,
even with some harsh treatment, and
should survive even bad weather for a
long time. All elements to tune the an-
tenna are sealed in a plastic/epoxy
molded enclosure around the main element, also
very strong.

All exposed metal used in the antenna is stain-
less steel. The mount only was covered with a hard
black enamel finish. The hardware is very substan-
tial, making it a rigid mount.

The trunk hatchback mount was adapiable and
easy o apply to many different surfaces of my sta-
tion wagon. All you need is a thin melal strip, like
the top of your auto door or trunk lid, o fasten the

Continued on page 28
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Fee 42 e Tal O Y- e Provides Surface Mount
"F"_"_ 25-{.. L3 support.

b e Standard output includes
fos 133 | Dot Matrix / Laser / Inkjet
W Las oo Printers, Pen Plotters,

[ jgg, ! ireuts and Quieuts & Photo-plotter and N.C.

e Runs on

Drill.

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

e 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 # BRITISH
Number One Systems Ltd. I _mn_ﬁm
REF: 73s, HARDING WAY, ST.IVES, HUNTINGDON, ——
CAMBS., ENGLAND, PE17 4WR.

Telephone: Fax:

USA: 011-44-480-61778. USA:011-44-480-494042 AMEX,VISA,
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CIRCLE 1 ON READER SERVICE CARD

LAY
AR LT
WAL
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AL
WY
TG

+ Organize your station
« Wilize vertical space
+ Consolidate components

JOOW Switching Pwr Supply
Low Moise Regulators

» Convert current CPU to rack
- Easy access for servicing
+ Configure to your needs

Our New
COMMUNICATIONS DECODER
Is A MUST For All Serious FM’ers!

Infroductory

price: 5199

ﬁ-_l.‘j_. ._.i__ Pt

THE MODEL CD-1 DECODES & DISPLAYS:
e 104 DCS CODES (Digital)

* 50 CTCSS TONES (Analog)
e 16 DTMF DIGITS (Touchione)

The CD-1 reveals everything you need fo know fo operate any
open repeater or phone patch. Simply connect the CD1 o
your base, scanner or mobile radio.

When someone uses a system, the CD-1 decodes and displays
the CTCSS or DCS code and in addition any DTMF codes that
were used to control the system. (Including phone patch
access codes and the phone number dialed). DTMF
sequences are stored and automatically replayed just in case
you missed something important. Use the CD-1 fo learn police
and fire codes too!
Toll Free (800) 545-1349
Phone [EUE] 642-7184 » FAX {305] 642-7271

CSl is a reqgistered trademark of Connect Systems Inc
CIRCLE 12 ON READER SERVICE CARD

A-R-C SYSTEMS

AMATEUR RADIO COMPUTER

1 800 477-UNIX 3Jl
Bestway Systems, Inc.
R iy 9499 Central Park Avenue
Craftod with i LISA.
iy Yonkers, NY 10704

1992 Bestway Systems, Inc. All rights rmserved.
1.5, patents pending,
Trademarks bolong o réspective ownors,

In New York State dial: 914 968-8481
Fax: 914 968-8523
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Comet Three-Band Antenna
Continued from page 26

mount. It has four Allen screws to fix it securely.
The big advantage to this type of mount is that
it's a real wife-pleaser, a no-hole installation on
your car. | managed a no-scraich mounting
demonstration for my wife! The mount is provid-
ed with a pad to prevent scratches on the car’s
finish when mounting or removing it.

The bottom surface is where the four Allen-
head screws fix the mount to your trunk or door.
For a trunk application, the mount is normally po-
sitioned straight up in all adjustments. If you took
the mount off the trunk and mounted it on the
door the antenna would be horizontal. However,
by a simple adjustment on the multi-angle mount
you can right the antenna to vertical in moments.
As | said, very versatile.

The antenna can be removed quickly with a
few twists from the mount for theft prevention
when parking your car. | usually place external
antennas inside the car’s trunk to keep them
out of sight. For all-day parking, a mobile anten-
na on display is a red flag for someone on a
“shopping spree.” Placing it in the trunk and

out of sight took only a few seconds.

Another feature that took me by surprise
was the base-to-antenna-mount portion of
the antenna itself. It is connected to an in-
ternal spring-type mechanism that permits
the antenna to be folded over in a hinging
action. It does not disconnect at this joint
but can be folded over in one section so
you don't have to drag it through your open
garage door. Fold it over and then just park
in your garage—a nice additional feature
from Comet.

My overall rating for this antenna from
Comet is one of high marks in all cate-
gories. They have done an excellent job
making three-band mobile operation on
one antenna quite easy and cost effective.
What seems to be a complex antenna sys-
tem is actually very simple to put into oper-

Comel CE-224
144/220/440 MHz
Antenna

Triplaxar

Tnplexer

R 3 =

144 i 440
MHz MHz MHz

ation. | feel this product was engineered
and delivered to fill a real void, especially
when you consider that you are getting
one complete ready-to-use antenna system
for the three prime VHF/UHF amateur
bands in use today: 144 MHz (2 meters), 222
MHz (1-1/4 meters), and 440 MHz (3/4 meters). |

Figure. Comet'’s triband antenna with triplexer will
feed one three-band radio or three individual radios,
with one radio per band. All may transmit or receive
at the same time.

highly recommend this antenna to anyone
searching for a good system for these bands. H

NiCad Restorer Charger

Continued from page 24

size cells are 1o be restored or charged. It's
important to limit the charging current to the
maximum recommended for the cell size.
The battery compartment was made from
aluminum, with a small aluminum insert

Adjustments

There are only two of these, and they are
interrelated. R10 sets the bias on Ula so that
its output will go positive just before C1 and
C2 reach full charge. R13 1s set to enable

Ulb positive output when the voltage across
the battery being restored reaches about 200
or 300 mV. A batiery sustamning that voltage
between restoration pulses is usually free of
internal shorts. n

for use with AA size batteries. If the
builder wishes, a commercial holder for a
C, and one for an AA (wired in parallel),
can be used instead.

The LM317L low current voltage reg-
ulator powers the op amp, as the supply
voltage fluctuates considerably while Cl
and C2 are being charged. Without the
regulator, the op amps might lose some
of their stability.

The two mini-pots may be replaced
with 18k ohm resistors if the power
transformer is equivalent to the Western
Electric 2012A.

Any case will do. I used a stock Radio
Shack item.

+ -
Py = :
L3 |
: - -
L _I LM317
BR ﬁ'ﬂa" A [ l
. -th
R cs| e c2 cli
—HT—{-
BECH
ce| |c7 l o2 L
R|4 I
HIE «Rll—= .
I-'I_E LED 1 |

+ EATX-

Parts List
1 1 amp bridge recifier
ci2 2200 uF, 25V electrolytic
3 1000 uF, 25V electrolylic
C457 47TuF 15V tantalum
C6 1.5 uF, 15V tantalum
U1 LM358N IC
1 standard LED
Q1 ECG-181 or 2N2055 or 40411
U2 LM317L regulator
R1 100 ohm, 2W carbon
R2 150 ohm, 1/4W carbon
R3 680 ohm, 1/4W carbon
R4.8,15 100k, 1/4W carbon
R5 560k, 1/4W carbon
R6 10k, 1/4W carbon
R7,11 1.5k, 1/4W carbon
R9 820 ohm, 1/4W carbon
R10,13 20k trimpols
R12 220Kk, 1/4W carbon
H14 4.7 megohm, 1/4W carbon
1 GE-103Y Tnac SCR
Misc.: Case, PC board, mini-jack (for meter),
terminal strip, battery holder(s).
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Figure 2. (a) The PC board and (b) parts layout.
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Number 9 on your Feedback card

High Performance
2 Meter Yagi

Improve your signal with this compact design.

{ never ceases (o amaze me that with 40

milliwatis of RF power into a yagi anten-
na, | could bring up a 2 meter repeater 30
miles away. But it happened. The report |
got was of a “. . . raspy background but clear
copy.” Another incident that proves there is
no substitute for a good antenna.

2 Meter Yagi Design

The antenna shown in Figure |1 has the
characteristics listed in Table 1, which were
taken from my old engineering notebook.

It is interesting to note that on the hand-
drawn pattern of Figure 3, the E-plane pat-
tern 1s skewed about 5 degrees off center.
This skew is caused by the gamma matching
element. The side of the radiator with the
gamma clement tends to be the side of the
positive skew. Reversing the gamma ele-
ment reverses the skew. When mounting the
yagi vertically, it is best to have the gamma
element on the upward side so the pattern
will tend to point 5 degrees upward.

Super Portability

Transmitter hunters will find this antenna
an asset because of its size, weight, mount-
ing and operation ease. It can be mounied ei-
ther horizontally or vertically.

After a look at Figure 1. it is evident that
this yagi appears to be a little different from
run-of-the-mill yagi antennas. The driven el-
ement is close to the reflector, and the re-
flector itself looks considerably longer than
normal. The full size boom length is just un-
der one wavelength.

The gain measured in the labon a 20 to |
model using a standard gain homn was 13.8
to 14.1 dBi over a 3 percent bandwidth. The
beamwidth at the half power point is about
37 degrees in the E-plane (vertical plane,
with the antenna mounted vertically), and
about 42 degrees in the H-plane (horizontal
plane). The VSWR (Voltage Standing Wave
Ratio) with the gamma set as shown in Fig-
ure 2 is 1.5:1 or less at 145—148 MHz. You
can gel a larger bandwidth by changing
some components in the gamma maiching
element. | have found that the combination
shown fits my needs.

I always refer to this antenna as the “Stu
Henderson Yagi,” after the guru who devel-
oped all of its basic parameters, which he
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by Bill Robertson W3HMI

based on his original design for a folded
dipole TV antenna. Stu spent many hours
experimenting with this antenna design. My
part in the design consists of the matching
device and the construction technique.

Even though the antenna described here is
for 2 meters, the same parameters work just
as well for any frequency. See Table 2.

Wood or Metal?

The antenna and supporting mast are all
metal with the tolerances held as close to
within 1/16 of an inch as possible. Using
metal for all the antenna parts does nor af-
fect the performance.

In several articles I have read lately, the
beam antennas have wooden booms and
masis. However, in most cases, the added
protection of all-metal mast elements is
worth more than the minor benefits of insu-
lated booms and masts.

One of the things | measured in the lab on

the models was the effect of metal with the
antenna, vertically or horizontally polarized,
mounted on the supporting mast. No measur-
able difference could be detected on the pat-
terns or gain when comparing wood versus
metal mast and boom element.

Making the Boom

The first and most important task is to cor-
rectly drill all the holes in the boom. See
Figure 1. Getting this right is very important
because it affects the accuracy as well as the
appearance of the antenna. The boom re-
quires 72-1/4 inches center-to-center from
the reflector element to director number 3.
Therefore, | had to purchase two booms be-
cause they only came in 72-inch lengths. See
Table 3.

At the same store, | purchased a 1-inch di-
ameter wooden dowel. A 3-inch long section
of the dowel was wrapped with one layer of
aluminum foil, and forced 1-1/2 inches in-
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ASTRON

CORPORATION

9 Autry
Irvine, CA 82718
(714) 438-7277

T

ASTRON POWER SUPPLIES

e HEAVY DUTY  HIGH QUALITY » RUGGED = RELIABLE

SPECIAL FEATURES

SOLID STATE ELECTRONICALLY REGULATED
FOLD-BACK CURRENT LIMITING Protects Power Supply
from excessive current & continuous shorted output
CROWBAR OVER VOLTAGE PROTECTION on all Models
excepl AS-3A, RS-4A. RS-5A, AS-AL. RS-5L

MAINTAIN REGULATION & LOW RIPPLE at low line input
Voltage

HEAVY DUTY HEAT SINK « CHASSIS MOUNT FUSE
THREE CONDUCTOR POWER CORD except for R5-3A

PERFORMANCE SPECIFICATIONS

» INPUT VOLTAGE: 105-125 VAC

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

» RIPPLE Less than S5mv peak to peak (full load &
low line)

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

* ONE YEAR WARRANTY = MADE IN US.A.
Colors Continuous Ics* Size [IN) Shipping
MODEL Gray Black Duty [Amps) [Amps] H=<W=D Wt (Ibs.]
* LOW PROFILE POWER SUPPLY
SL-11A . a 7 11 2% X 7% x 9% 1
Continuous ICS* Size [IN Shippin
MODEL Duty (Amps] [Amps) HxW > WL [lbs.
« POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x 7% 6
RS-5L 4 5 3% x 6% x 7% 7
» 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN) Ship Ingl
MODEL Duty (Amps) [Amps) HxWxD WL [ibs.
RM-12A 49 12 2 x19x 8% 16
RM-35A 25 35 D x 19 x 12'% 38
RM-50A 37 20 5% x 19 x 12% 50
| RM-60A 50 25 Tx19x12% bl
* Separate Volt and Amp Meters
RM-12M 9 12 5 x 19 x 8% 16
RM-35M 25 35 g‘x'q X lg X 1%"!’3 gg
RM-50M 37 50 W % 19 x 12V
RM SERIES MODEL RM-35M RM_-EOM 0 - A e T 2
Colors Continuous ICS* Size [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duty (Amps) (Amps) HxWxD Wi fibs.]
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A . . 3 4 3% x 6% x9 S
RS-5A . 4 5 3% x 6% xTh i
RS-TA E . b 7 J%U x6%2x9 9
RS-78 . . 5 7 4 x T x 10% 10
RS-10A . . 7.5 10 4 % 7 > 10% 1
RS-12A . . 9 12 4" x 8 x 9 13
RS-12B . 9 12 4 X T x 10% 13
RS-20A . . 16 20 2 X8 x10% 18
RS-35A . . 25 35 5x 11 x 11 27
RS-50A . o o0 6 x 13% x 11 46 h
2 Continuous ICS* Size [IN) Shipping
RS-M SERIES [ T
WEsm sk = Switchable volt and Amp meter
s RS-12M 9 12 4% X 8 X 9 13
e Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
RS-35M 29 35 Sx 11 x11 27
RS-50M 37 o0 X 13 x 11 46

Separate Volt and Amp Meters = Qutput Voltage adjustable from 2-15 voits = Current limit adjustable from 1.5 amps

MODEL RS-12S

to Full Load
Continuous ICS* Size (IN] Shipping
MODEL Duly [Amps) (Amps) HxWxD Wi. (Ibs.)
@13.8VDC @10VDC @5VDC @13.8V
! VS-12M 9 5 2 12 4> xB8x9 13
VS-20M 16 9 4 20 5x9x 10% 20
VS-35M 25 15 f | 35 5x 11 x 11 29
VS-50M 37 22 10 50 Bx 13% x 11 46
» Variable rack mount power supplies
VRM-35M 2 15 7 3 5% x 19 x 12% B |
VRM-50M 37 22 10 50 9% x 19 X 12% 50
e Built in speaker
Colors Continuous IC$* Size [IN) Shipping
MODEL Gray Black Duty (Amps) Amps HxWxD Wi [Ibs.)
RS-7S . . 5 T 4 x 7% x 10% 10
RS-10S . . 7.5 10 4 x 7% x 10% 12
RS-125 . ’ 9 12 4% x B8 x9 13
RS-20S ; X 16 20 5 x 9 % 10% 18 |

o

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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Figure 2. Gamma fabrication details.

will be the 180 degree point. After center-
punching them, you can drill the holes. Using
a 3/8-inch drill bit on the hand drill, I drlled
each element from both sides of the diameter
towards the center of the boom.

Next, I drilled the 1/16-inch holes at 90
degrees to the large holes for the #10 metal
screws. These holes are for securing the ele-
ments once they have been installed. I locat-
ed the proper 90 degree point with the same
paper technique as before.

Now you can locate the U-bolt holes and
use the same technique with the paper to cen-
ter the 1/4-inch clearance holes. Drill from
opposite sides again to get the holes straight.

Assemble the elements by cutting them to
the correct length, as listed in the design pa-
rameters. | found it was easier to center the
elements during installation by first measur-
ing each element and marking the center
point, then second, measuring from the cen-
ter point in either direction 5/8 of an inch,
and third, scribing a circle around the diame-
ter of the element. Then you can push the el-
ements into the 3/8-inch diameler holes, as
shown in Figure 1, until the scribed circle is
flush with the boom.

If enough care has been taken drilling the
holes, you may be able to dnve the elements
in and not have to use the #10 screws to hold
them in place. If the fit is sloppy, use the
screws and tighten them until they touch the
elements. (Flatten the screws on the tip with
a file before insertion—this makes them fit
against the elements a little better than a

side the 1-1/4-inch outside diameter alu-
minum tubing. This allows an extension to be
made to the boom. I added a 4-inch piece,
making the total length 76-1/4 inches. Two
holes were then drilled through the metal and
the wood for the two #4-40 x 1-1/2-inch
screws. (Aluminum pipe in longer lengths is
available at some stores.)

A bench vice was used to hold the boom in
a fixed horizontal position. 1 used a plumb
line to find the top point on both ends of the
boom. Then | scribed a line running the
length of the boom. Along this line 1 mea-
sured out the element spacing, and center-
punched each one. Before punching, howev-
er, | double-checked each element spacing
for an accuracy of as close to 1/16 of an inch
as possible. S0

Al each element measurement, | scribed a
line around the boom diameter. If you use a
drill press to make the holes, all this will be
unnecessary. | used an electric hand drill, so 1
wanted to find the bottom hole as accurately 1o
as possible, and drill from both sides, rather
than taking a chance on holding the hand dnll
straight.

To accomplish this, I cut a strip of paper
and wrapped it around the diameter. With this
strip of paper marked properly, I could accu-
rately find each 180 degree point for every
element measurement.

After marking the paper strip for one boom
diameter, you just lay it out flat and measure
and mark the halfway point. Then wrap it

100

is0 -170

around the diameter, and the halfway mark
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VERSATILITY! MEASURE POWER FROM
2mW to 10kW WITHIN 5% OF READING.

(or as low as 50 kHz
with a special ele-

ment) to 2.3 GHz.
The secret 1s in the new
4410 series elements pro-
viding seven power ranges
instead of one, with =5% read-
ing accuracy. Simply select the
range you want with a front-panel

rotary switch.
Available in 4 versions: battery port-
able, AC and battery
portable, rechargeable
portable, or AC and battery
rack mount. Carrying case
optional.

A handful of Bird’s
unique 7-level plug-in
elements and a 4410A
series THRULINE® watt-
meter, lets vou cover wide
power and frequency ranges
anywhere — engineering lab,
production floor, service bench
or in the field.
Inside Bird’s 4410A directional
wattmeter is a patented. self-

balancing bridge detect- who else but

ing scheme that permits _““

fast, accurate readings
from 2mW to 10kW over
30303 Aurora Rd., Cleveland OH 44139 U.S.A. = (216) 248-1200 » TLX: 706898 Bird Elec UD « FAX: (216) 248-5426

frequencies from 200 kHz

€ Copynght 1991 Bird Electronic Corp

ELIMINATE
NI-CAD BATTERY PROBLEMS!

WITH
e VSO e

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 /0 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 Velcro
system to fit all X-ceiver and cellular fiat packs,

CIRCLE 176 ON READER SERVICE CARD

(F l mj-:

|w sales tax)

CREDIT CARD ORDERS ONLY!?
1-800-392-8374
24 Hrs. 7 Days

FAX (904) 562-8209 (P.O. # only)

" CAMCORDER OWNERS! |
ask about READY-PAK Il
for év, 9.6v and 12v packs

b & Hincluded

Original Unit
for 3.6, 4.8, 6. 7.2 Volt

Low Range Unit
| for 7.2, 8.4, 9.6, 10.8 Volt

High Range Unit
for 9.6. 10.8, 12. 13.2 Volt

237 Pond Pine St
Tallahassee, FL 32310-9081
For More Information:

8 am to 8 pm EST Mon-Fri
(904) 575-1207

CIRCLE 142 ON READER SERVICE CARD

STAR ELECIRONICS

This
slgnal diode

— T

survwed

a 20,000
AMPERE
Lightning
Strike
anda

1KV/NS
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.

e For 50 to 93 ohm systems.

e For coax to 6 GHz and to 50 KW.
* 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
CIRCLE 49 ON READER SERVICE CARD
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Table 1. Center Design Yagi on 146 MHz
Gain: 14 dBi
Bandwidth for 1.5 1o

1 VSWR: 3 MHz
Beamwidth E-plane 37 degrees
Beamwidth H-plane 42 degrees
Front-to-Back Ratio: Greater than 20 dB
Sidelobes: Greater than 15 dB down
Length 76-1/4 inches
Weight Less than 2 pounds

sharp point.) Double-check the fit by pulling
and pushing on the elements. Tighten as nec-
essary, but do not over-tighten, as this will

distort the element and could tear the thin skin
of the boom.

Gamma Construction

Fabricate the gamma parts as shown in Fig-
ure 2. The gamma is simple and very effec-
tive. The length of coax provides the series
capacitance, and the slider provides the induc-
tive adjustment. The combination provides the
resistive component. Cut a 10-1/2-inch length
of RG-8, RG-9, RG-213, or RG-14 cable. All
will work because they naturally have a ca-
pacitance of about 29 pF per foot.

Trim two 1/2-inch segments at one end as
shown in Figure 2, one all the way down to
the center conductor, and the other through
the outer insulation and braid. Cut the outer
insulation only from a 2-inch section that will
be in contact with the gamma slider. The total
braid left on the coax piece should be 9-1/2
inches for about 23 pF series capacitance.

Table 2. The “Stu Henderson Yagi”
for 146 MHz

Reflector length = 508/f 3 5-13/16"
Space #1 = 106/f B-11/16"
Radiator length = 466/f 3' 2-5/16"
Space #2 = 204/f 1' 4-3/4"
Director #1 length = 436/f 2 11-13/16°
Space #3 = 280/f 1" 11-116°
Direclor 2 length = 423/f Z 10-3/4°
Space #4 = 289/f 1" 11-3/4*
Director #3 length = 400/f 2 8-7/8"
Where fis in megaheriz.

Fabricate the connector bracket and mount
the SO-239 connector. Align the bracket on
the boom at 45 degrees from the elements,
and drill the mounting holes for the #10 metal
screws. Solder the coax piece 1o the connector
and mount the remainder of components.

Final Adjustments

Fabricating the antenna to the dimensions
specified, and holding the tolerance to 1/16 of
an inch, should get you very close to the de-
sign parameters. | moved the gamma slider in
about 1/4 of an inch, and that is the only ad-
justment I had to make on the first try.

For the VSWR adjustments, I mounted the
yagi on a 10-foot section of TV mast and
leaned it against a 4-foot chain link fence.
This allowed me to make changes easily. 1
then mounted the yagi on an existing TV mast
and measured the VSWR again. One adjust-
ment of about 1/8 inch was all | needed, and I
was close enough on the second Iry.

Table 3. Materials List for the
2 Meter Yagi
2 booms 1-1/4" dia., 76" long, 0.05" wall thickness

3 elements 3/8" dia., 6-foot long
solid or thin wall
1 plece scrap 3" x 4%, 1/16" thick

I think the yagi is an easy antenna to build.
I have built at least 10 antennas for different
frequencies, plus all the models during the de-
sign phase in the antenna lab.

The total cost for the antenna, including the
connector, U-bolt, and all hardware, is less
than $30. If you also buy a 20-foot mast, a
roof support bracket, and 50 feet of coax with
two connectors, the cost is still less than $70.
You can buy the necessary materials, hard-
ware, and connectors al most hardware stores
and Radio Shack.

Less expensive methods for mounting
the antenna are available. One economical
approach is to use two chain link fence rails
as masting, and a roof brackel. The rails are
10 feet long, interlock with each other, and
are about $6.00 each. The roof bracket can
be installed to hold the rails at the roof lev-
el. On most houses there will still be ade-
quate antenna space on the mast above roof
level.

The vagi described here will work well if
fabricated to the specified guidelines. Many
variations can be applied, and the results
would be just as good or better. Don't hesitate
to experiment! l

AEA

PK-232MBX Multi-Mode Controtier .
PK-88 RS-232 Packet Controlier
PCB-88 Packet Board—IBM

Isopoie 144—2 Metes

CUSHCRAFT

A4S HF Tribander

A3S 10,15,20M Tribander
R7 Sever: Band Vertical

DIAMOND

$314.95
- 134.95
16495
92.95

MFJ (LARGE STOCK-COMPETITIVE PRICES)

389C IKW PEP Antenna Tuner $299 95
986 JKW PEP Antenna Tuner 254 .95
921 300W. 2M/220 Tuner __ 62.95
9490 300W Mtr/DL/Switch/Bin 129.95
207 HF SWR Analyzer 8995

X-2006/8db 8.3 2M/440 .
X-500NA B.3/11.7db 17.2 " 2M/440

HEIL
Boom MIC Set {(Wired) .

ICOM

IC-728 New HF Transcewer
IC-765 Gen. Cov. Xcwr/PS/Tuner
IC-751A Gen. Cov. Xcowr

IC-735 Gen. Cov. Xcwr

IC-725 Gen. Cov. Xcvr

IC-2410 VHF/UHF 45W/35W __
IC-229H 50W FMW

1C-228 2M Mobile |

IC-801 Fiber Optic ., . ........
IC-W2A 2M /440 Handheld Xcvr
IC-P2AT 2.5W 2M Handheld Xcvr
IC-2GAT TW 2M Handheld Rec.
IC-2SRA 2M, HT w/S0kHz-905MH2 Xowr
KANTRONICS

KAM All Mpde
KPC-2 Packet Controller = __

KENWOOD

TS-95050X Delux Digital Xevr . ..., ...
TS-850SAT Xcvr w/Receiver, Tuner
TS-450SAT Compact Xcwr

3134.95
179.95

ALINCO (HUGE INVENTORY-PLEASE CALL)

DR-599T 2M /440 MHz Deluxe Mobile. $639.95
DR-570T 45W 2M /35W UMF ... CALL
DR-119T 50W 2 Meter CALL
DJ-F1 2M, SWHT CALL
DJ-580T 2M /440 HT CALL
DJ-162T0 Dedux 2M, HT 229 95

ALLIANCE
HD-73 Rotator
U-105

AMERITRON

AL-811 three B11A Tubes
AL-80A TKW Amplitier .
RCS-4V 4 Position Wireless

ASTRON

AS-20A 16-20 Amp

RS-35A 25-35 Amp

HS-20M 16-20 Amp w/MNeters
RS-35M 25-35 Amp. w/Melers
RS-50M 37-50 Amp. w/Meters

BUTTERNUT

HFEVX 6 Band Vertical
ANT-12 17 & 12 Meter Kit
TBR-160S 160M

4228 Keyer/Paddle Combination 124,95
BI15B1.8-30 MHz RMS/PEP. . .. .. .. .50.85
1214 Color Fax, RTTY, CW, ASCII 149.95
1278T Turbo Multi-Mode Cntr .309.95
1278 Multi-Mode Controller 244 95
1274 Packet Controlier _ _ 139.95
12708 TAPR TNC-2 Clone _ 119.95
247 SWR Analyzer W/Freg. Counter 15985
346 LCD Frequency Countes 159.95

RF Concepts

2-23 2/30W 2M Amp w/Pre-amp
2-317 30/170W 2M Amp ..

4-110 10/100W 440MHz Amp . |
2/706 3/30-5/20W 2M /440 Amp ..

STANDARD

C558A 2M /440 MHz HT w/CTCSS
CS28A 2M/440MMz HT w/CTCSS
C168A 2ZM Sub-Mini Deluxe HT
TEN-TEC

Omni-VI New HF w/DSP

VALOR

PA-555 2M /440 Base Antenna . . .. .. . .150.05

YAESU (LARGE STOCK—PLEASE CALL)
FT-1000D 200W Deluxe HF Xcvr

FT-1000 200W HE Xcwr

FT-990 100W HF Xcvr L

FT-890 High Performance HF Xcvr

FT-767 Gen. Cov. Xcvr/PS/Tuner
FT-T4TGX HF Xcwr .

FT-T36R Xcwr 144-148_ 430-450

t
HAM STATION

P.O. Box 6522
220 N. Fulton Ave.
Evansville, IN 4771980522

$175.00

Store Hours $9.95

MON-FRI:8AM-5PM
SAT:9AM -3 PM

CENTRAL TIME

$119.95
244.95
. 324.95
234.95

$579.95
. 974.95

$77.95

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

CALL

129.95 CALL
CALL
CALL

$94.95
144.95
114.95
159.95
229.95

SEND A SELF ADDRESSED STAMPED
(2 STAMPS) ENVELOPE (SASE) FOR
NEW AND USED EQUIPMENT SHEETS.

WARRANTY SERVICE CENTER FOR:
ICOM, KENWOOD, YAESU

FOR SERVICE INFORMATION CALL
(812) 422-0252
MONDAY - FRIDAY

$519.95

434.95

$273.35 CALL
159.95

- GALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL

.- $174.95
v . 4895

64.95
Esi TM-T41A 50W, 2M/440MHz

CALL
CALL

TM-G41A 2M/220MHZ, FM Xcwr
TM-241A50W, 2M_ FM, HT
TM-732A New 2M /440 Mobsie
TH-2BA New 2 Meter Handheid

CA-2xAMAX 2M/480 4 5/11 9 18°4~_ $169.95  TH-TBA New 2M/440 Handheid FT-5200 2M/440 50/35W
CA-2x4FX 2M/44045/2.25°11" ... 94985  LARSEN FT-2400H 2M S0W
CX-224 2M/220/440 Triband Mobile . . 66.95  ?M, 440 MHz Mag Mouni Antenna $62.95  FT-415 Delux 2M, HT . . ..

LARGE STOCK OF USED EQUIPMENT.

LOCAL INFORMATION

812-422-0231

FAX 812-422-4253
CIRCLE 131 ON READER SERVICE CARD

800 New Interconnect
P.P_ ¥ Muit-Mode Interconnect

COMET

479.95

ORDERS & PRICE CHECKS

800-729-4373

NATIONWIDE & CANADA
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GaAs FET ACCESSORIES

PREAMPS

at a fraction of the cost
of comparable units!

LNG-(*)
onLy $59

wired /tested

— _
|
FEATURES:

* Very low noise: 0.7dB vhi, 0.8dB uhf

. HII;; gain: 13-20dB, depends on freq
Wide dynamic range - resist overload

* Stable: low-feedback dual-gate FET

*Specify tuning range: 26-30, 46-58, 137-150,

150172, 210-230, 400-470, BO0-960 MHz.

COR-3 REPEATER CONTROLLER.
Features adjustable tai and trna-u.l

Hﬂhﬂwmﬁa I et lmm

E‘:’%mm any h'ngnh&
., adjustable tone, speed,
timer, to go with COR-3 ................

MINIATURE
PREAMP

ONLY 329 Kit, $44 wired /tested

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

*Specily wning range: ?Hﬁ, 35-55, 55-90, D0O-120,
120-150, 150-200, 200-270, 400-500 MHz.

LNS-(*)
IN-LINE PREAMP
ONLY $89 i, $T 19 wivea/tested

* 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.

*Specify mming range: 120-175 200-240, or
400-500 MHz.

HELICAL RESONATOR
PREAMPS

GaAs FET preamps with 3 or 4 section
helical resonators reduce intermod &
cross-band interference in critical appli-
cations. MODEL HRG-{(*), $80 vhf,

$110 uhf. *Specify tuning range: 142.150, 150-
162, 162-174, 213-233, 420470 MHz.

COR-4 kit., Complete COR and CWID
all on one board for easy construction.
CMOS logic for low power consumption.
Many new features. EPROM pro-

grammed; specify call kit 399 , w/t $159

TD-2 TOUCH-TONE DECODER/CON-
THDLLEFI kit. Full 16 digits, with toll-call

W Can turn 5§
functions on/off. Great for selective call-
ing, too! ......._._kit $89, wired/tested $149

AP-3 AUTOPATCH kit. Use with above
for repeater autopatch. Reverse patch
Elnl:lptu'e ne remote conirol are std

e ... kit $89, wired/tested $149

AP-2 EIMFLEJ{ AUTOPATCH Timing
Board kit. Use with above for simplex
operation using a transceiver ...... kit $39

FIECEIVING
CONVERTERS

Low noise converters to receive vhi and
uhf bands on a 10M receiver. Choice of
kit with case & BNC jacks, kit less case
$49, kit w/case $74, w/tin case $99.

ﬂeraﬁsr catalog for complets listi

* VHF input ranges avall: %-13&,
144-146, 145-147, 146-148 MHz.

« UHF input ranges avail: 432-434,

435-437, 435.5-437.5 MHz.

TRANSMITTING
CONVERTERS

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

Kit only $89. PA's up to 45W available.
Request catalog for complete listings.

For complete info, call or write for free catalog.

Send 2 for overseas air mail.
For casual inlerest (U.S. anly), check reader service; allow 3-4 weeks

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signais
through any fm transmitter with full
handshakea Radio link computers,
telemetry gear, efc. ......... kit $49, w/t §79

DE-202 FSK DEMODULATOR kit. For
receive end of link. .......... kit $49, w/t $79

9600 BAUD DIGITAL RF LINKS. Low-

cost et
mmﬁ new Mﬂ-ﬂﬁnaodan and

special versions of our 220 or 450 mHz
FM Transmitters and Receivers, Inter-
face directly with most TNC's. Fast,
diode-switched PA's output 15 or 50W.

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

If you always thought a microprocessor-controlled
repeater had to be expensive, LOOK AGAIN! You

could easily spend this much just for a controller.

REP-200 REPEATER

A premium repeater with autopatch and many versatile dtmf
control features at less than many charge for a bare-bones repeater!
We don't skimp on rf modules, althur! Check the features on
R144 Receiver, for instance: FET front-end, helical

mmwmwm
Kit $1095; w/t only $1295!

Other models available:

REP-200V Economy Repeater Kil. As above,

except uses COR-4 Controller without DTMF control or autopatch. Kit only $795.
REP-200N Repeater with no controller. For use with extarnal controller,
such as those made by ACC. Kit only $695, w/t $995.

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

* Rugged exciter and PA, designed for continuous duty.

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

* Apcessory add-on PA's available with power levels up to 100W.

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

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

* Reverse Autopatch: two fypes, auto-answer or ring tone on the air.

* Pulse (rotary) dial option available.

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

* Owner can inhibit autopatch or repeater, enable either open- or closed-access for
repeater or autopatch, and enable toll calls, reverse patch, kerchunk filter, site
alarm, aux revr, and other options, including two auxiliary external circuits.

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

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

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

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

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

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

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

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

FM EXCITERS: 2w continuous
. TCXO & xtal oven options.
typa accepted for com’l

high band & uhf.

= TAS1: 143-174, 213-233
MHz .. kit $109, w/t $189.

* TA451: 420-475 MHz
...Kit $109, w/t $189.

= TA901: 902-928 MHz,
(0.5W out); w/t $219,

* VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Output levels from
10W to 100W. Sewveral models starting at $99.

FM RECEIVERS: ==X
= R144/R220 FM RECEIVERS for 143-174 ' e
or 213-233 MHz. GaAs FET front end,
0.15uV sensitivity! Both crystal & ceramic
if fiters plus helical resonator front end
for exceptional selectivity: >100dB at
+12kHz (best available anywhere!)
Flutter-proof hysteresis ich; afc
tracks drift. ...kit $149, w/t $219,
* R451 FM RCVR, for 420-475 MHz,
Similar to above. ...kit $149, w/t $219,
= R901 FM RCVR, for 902-92BM
Tnpla-onnva'slm GaAs FET front end.
5169, w/t $249,
» R76 ECONOMY FM RCVR for 28-30, 50-54, 73-76, 143-174, 213—233MH2.
w /o helical res or afc. ...Kits $129, w/t $218.
= R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $123, w/t1 $219.

l:amronics, inc.

65 MOUL RD. - HILTON NY 14468-9535
Phone 716-392-9430 -~ FAX 716-392-9420
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Number 10 on your Feedback card

ommon Audio

and Speaker Bus

Control noise pollution chaos.

f your ham shack is like mine, you

have accumulated a number of re-
ceivers to monitor all of the frequencies
and local activities you're interested in.
This can cause a couple of problems, be-
ginning with noise pollution. Also, after
becoming addicted to listening to these
frequencies, you want 1o be able to mon-
itor them when you’'re in a different part
of the house. I've solved both problems
by installing a common audio bus
around the shack and remote speakers
throughout the house.

With each receiver blaring away, it
was next to impossible to hold a conver-
sation with someone, either in person or
on the air, without turning down the vol-
ume control on each receiver. | wanted
to have a common volume control for all
of them, and an audio bus system as
shown in Figure 1 was the solution to
this problem.

Later, I wanted to monitor the re-
ceivers, using remote speakers at several
locations in the house. Each remote
speaker needed an independent volume
control that wouldn’t affect the bus vol-
ume. Figure 2 shows my solution for
this. Although I've used both circuits in
my audio bus system, the two could be
combined into one system by using the
circuit shown in Figure 2. One speaker
and its volume control could be placed
in the shack, and the remote speakers
placed at convenient locations in the
house.

In my application, the solution to the
common bus system required two inde-
pendent bus impedance values. Also,
one receiver and the remote amplifier
had to be powered up and down by re-
mote control along with the receiver’s
audio being distributed by the bus.

Common Audio Bus

The common audio bus (Figure 1)
from all of the receivers had to be high
impedance 1n order to i1solate, to a de-
gree, each receiver’s output from the
bus. Without isolation, bus audio would
be driven back into each receiver's out-
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by Hugh Wells WEWTU
put circuit. Assum- =
ing a common au- RECEIVER 1000 - MAIN AMP
dio bus of any rela- il
tively high imped- "A" ,Ff-_:n
ance, each receiver
would inject a
small audio signal
voltage into the PDE{}R CONTROL
bus. Current/power MN——
into the bus was of g ﬂ;ﬂ
little concern, and <
| preferred to keep
it at a low value.
Because the output Faznn
from each receiver A
was taken from “er F{:lm
the 8 ohm head-
fai:n ETPE::;; Figure |. High impedance audio bus for connecting many receivers

correct load im- to a single amplifier.

pedance was need-
ed for each receiver to maintain perfor-
mance, | found that a 10-ohm, 1/2-watt
carbon resistor worked well as a load
since it was not necessary to develop
very much audio power in order to drive
the bus.

I used a high input impedance am-
plifier to receive the bus audio voltage
and provide speaker audio for the
shack. The amplifier was capable of
producing about

matching the  bus-to-amplifier
impedance. [ found it desirable to use a
coupling transformer between the ampli-
fier and the bus to provide DC isolation,
as a hum problem developed through a
ground loop between one receiver and
the amplifier. The hum problem was
easily solved by installing a 600/600-
ohm line transformer at the input of the
amplifier. It could just as easily have

four watts of audio
power, which was
more than ade-
quate. I've not
specified here any
particular amplifier L]

circuit for use with 10 HI-Z BUS ;\

the bus as almost

2

any tubed or solid-
state amplifier
would work in the
system. However, I
have a preference
for the LM383 IC,
which Is capable of
providing up to 8
waltts of audio.

REMOTE
AMP
— &
| R3 R3
LO-Z 3925-500 3%25-508
& -
LINE
LEVEL
ADJUST

Some attention Figure 2. Low impedance audio bus for driving passive remote

was required in speakers.



STARTEK

FREQUENCY COUNTERS

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

e 3to 5§ HOUR BATTERY PORTABLE OPERATION

e NI-CAD BATTERIES & 110VAC ADP/CHARGER INC.
e 1 PPM TCXO TIME BASE WITH EXTERNAL AD.J.

e 3 GATE TIMES, AUTO DECIMAL PLACEMENT

e HOLD SWITCH (WORKS PROPERLY- NO GATE CHQG)
e 5-12VDC AUTO-POLARITY POWER INPUT

e StarCab™ QUALITY ALUMINUM CABINET

e COMPUTER AIDED CIRCUIT DESIGN

e TOP QUALITY COMPONENTS - SOCKETED IC's
ﬁfﬁ;’ﬁ’ﬁ enﬁfiﬁ.&?@mﬁﬁﬂa gpmﬂ{ngﬂ'grmmfg « COMPATABLE WITH MFJ-207/208 ANT. ANALYZERS
RF devices. Supar’inr S'EI"IS'ithfitly‘. kJI'I'éBI' bﬂtthY op&ratiun. e FULL YEAR PARTS & LABOR LIMITED WARRANTY
high quality USA construction and sub-compact size are e« DESIGNED & ASSEMBLED IN THE USA

just a few of the reasons o select a STARTEK counter.

AR . ; DA{;f'd:r: I&Pm:r':l:ﬁun @#ﬁ
#CC-90 BLACK VINYL CARRYING CASE $12.00 T
$TA90  TELESCOPING BNC ANTENNA  12.00 FACTORY 305.561-2211
#P-110 PROBE, 200 MHZ, 1X-10X 39.00 DIRECT Orders only VIsA
#M207IC  CABLE FOR MFJ-207/208 10.00 ORDER 800-638-8050

LINES FAX 305-561-9133
TERMS: Shipping-handling charges for Florida add $4 + tax,
STARTEK internaTioNAL INC US & Canada add 5% ($4 min - $10 max). others add 15% of M
total. COD fee $4. VISA, MC or DISCOVER accepted. Prices

398 NE 38th St., Ft. Lauderdale, FL 33334 & specifications subject to change without notice or obligation.
SELECT YOUR STARTEK POCKET COUNTER™ TODAY !

* NEW LOWER PRICES

. AN o - AT . w

i - ke e

LB PR = o G - -

| 13000000 © ;5go0000 35000000

1350 15-UHS 2500 =500 15-BG =5-BG

1 MHZ - 1300 MHZ 1 MHZ - 1500 MHZ 10 HZ - 2400 MHZ 10 HZ - 3500 MHZ 1 MHZ - 1500 MHZ 1 MHZ - 3200 MHZ
QUALITY & ECONOMY ULTRA HIGH SENSITMTY HI-Z INPUT - LO RANGE  HI-Z INPUT - LO RANGE ULTRA HIGH SENSITMTY ULTRA HIGH SENSITMTY
(REPLACES ¥1500A) (REPLACES #1500HS) HIGH SENSITMITY HIGH SENSITMITY 2 INCH BAR GRAPH 2 INCH BAR GRAPH

$129 *$159 "$189 $250 $SPECIALS $265
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Figure 3. VU-style meter for setting audio levels on a common bus.

been installed at the output of the receiv-
er. Further, the bus system is unshielded,
unbalanced and works well as long as
noise doesn’t develop through ground
loops, etc. The bus was made using #24
(paired) speaker wire strung along the
shelves in the shack with terminal blocks
attached periodically to accept receiver
oulpul.

| also tried an 8/500-ohm transistor ra-
dio output transformer for matching the
bus to the amplifier input. It worked well,
but the voltage step-up ratio required
more amplifier input attenuation than I
wanted for my application.

As an aside, | did notice some frequen-
cy response changes, though, while ex-
perimenting with different transformer
input impedance values. Specifically,
when using a 4/10k-ohm impedance ratio
followed by a resistor attenuator to re-
duce the signal voltage, | observed a loss
of low frequencies. It was necessary 1o
bypass the attenuator with a capacitor 1o
regain some low frequency response. Of
course, the altenuation ratio changed, too.
The use of a 1:1 ratio transformer solved
the response and signal voltage problems.

Once the audio bus was operating to
my satisfaction, I soon wanted to extend
the system into the house for remote
monitoring. Rather than modifying the
first system, 1 developed a low
impedance bus for remote speakers, as
indicated in Figure 2. 1 wanted a single
amplifier to drive all of the remote speak-
ers rather than having an amplifier in-
stalled at each speaker, which would
have required an added power bus.
Again, a 4-wailt amplifier was trans-
former-coupled to the high impedance
audio bus and the output of the amplifier
wired to the remote speakers. Each re-
mote speaker consisted of a 2-inch/16-
ohm transistor radio speaker mounted in-
to a box, along with a 20-50-ohm pot
used as a volume control. The actual pot
resistance value was not found 1o be criti-
cal and values from 15 to 150 ohms
worked well. Note that the pot wiper was
connected to the speaker, not the bus.
The object was to vary the audio power
in the speaker without affecting the audio
level on the bus. Rarely was it necessary
lo use more than about 250 mW at a re-
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mote speaker, therefore the pot usually
stayed below the midpoint.

Frequency response and intermodula-
tion distortion on the audio bus was not a
problem. It seems that most amplifiers
have a lairly linear sine wave response in
the audio spectrum, preventing notice-
able mixing products from being created
when several audio signals are simulta-
neously present.

VYU Meter

When setting the audio level at each
receiver, I found it convenient to have a
meter (VU-style) connected to the bus to
observe the average signal level from
each receiver. (See Figure 3.) I connected
the meter circuit to the output of the
“main” amplifier, adjusted the output of
one receiver 1o a comfortable level and
adjusted pot R6 to provide a mid-scale
pointer swing. The output level of each
receiver was adjusted to provide the
same amount of pointer swing. Because
the meter worked so well, it remains con-

uous VU-style indication for received
signals.

The VU-style meter obtains its power
directly from the audio output of the
“main” amplifier. To obtain sufficient
voltage to swing the meter, | used a step-
up transformer and rectified the output to
provide DC. Because of pointer ballis-
tics, a 10 pF capacitor was used to pro-
vide a long time constant to dampen the
otherwise rapid pointer movement. [ at-
tached a series-connected diode and re-
sistor across the meter to create a square-
law non-linear pointer movement. The
purpose was to reduce the pointer veloci-
ty as it approached the upper mechanical
pointer stop, but yet provide an adequate
swing below mid-scale. In theory, as the
voltage across the meter rises to 0.7
volts, the 330-ohm resistor is shunted
across the meter coil, reducing the meter
sensitivity and slowing upward pointer
movement. Almost any meter having a
sensitivity from 50 pA to 200 gtA works
well in the circuit. A 0-1 mA could also
be used, but cir-cuit values would have to
be adjusted to accommodate the higher
meter current value.

Since installing the common audio bus
in my shack, I've been able to free up
several independent speaker enclosures
for use elsewhere in addition to combin-
ing the audio output of several receivers
into a common speaker. I've also met my
objective of having a single volume con-
trol for all of the sounds emanating from
the receivers. If your shack needs some
audio organization, consider trying a

nected 1o my system to provide a contin- common audio bus system. 73|
Parts List
C1 10 uF 25V electrolytic cap Radio Shack 272-1013,1025
D14 1N4148 or 1N914 diode Radio Shack 276-1122
D5 1N4001-1N4004 diode Radio Shack 276-1101, 1102, 1103
R1 10 ohm 1/2 watt
R2 100 ohm 1/2 watt
R3 25-50 ohm pot Radio Shack 271-265
All Electronics #POTS-50
R4 15 ohm 1/2 watt
RS 220 ohm 1/2 watt
R6 50k ohm pot Radio Shack 271-1716
All Electronics LTP-50K
R7 330 ohm 1/2 watt
T1,2 1:1 turns ratio transformer Radio Shack 273-1374
All Electronics 600/600 ohm #TCTXS
600/600 ohm #TCTX-1
300/300 ohm #CPTX-2
T3 8/1k ohm audio output trans  Radio Shack 273-1380
M1 Any 50-200 pA panel meter
Reference: All Electronics Corp., P.O. Box 567, Van Nuys CA 91408.
(Minimum order is $10.) Phone: (800) 826-5432.
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AMUSTFOREVHYSHOP:

EMI Test Lab, W—AM-FM Brmdcast

~ Station, and Rad:u Service Shop...S

Series Analyzers are just the nghl
instruments to use as a Pan Adaptor for
your HF rig. Tune up an HT

radio.. Tl.mE'- Fllters, Duplexers,
Cavities, Mixers and recievers..
CATV/MATV/Satellite systems.. Check
RF cables, RF amps. and |
Connectors...Check and adjust Security
Transmitters and Recievers... Evaluate
all RF based Systems...All this in a
single Instrument for only $1295.00
Model SAS00 / $1495.00 Model
SA1000 (suggested list price)

EASY TO USE...NO FRILLS:
ITC SA series Analyzers provide
unmrmmd petfurmance with just a
dozen easy to operate well organized
controls...The SA Series controls are
simple to understand and use, even if
you never used a Spectrum Analyzer
before you will be on line in no time.

FEATURES...FEATURES:
The Baseline Clipper controls the low
end noise to signal ratio...The Video
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identification very easy when
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control, alluws full 80 dB on screen
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MHz to 600MHz SAS00... A5" Di
with 10 dBm per/div. on 8 Vertical

~ Fixed Divisions, DC-50 MHz per/div. on
10 Horizontal Fixed Divisions...

Dimensions 6'H112"W117"
Weight 15 LB.. Plus all these features at
one third the cost of most low cost
Spectrum on the market
today... The Model SA1000 and SAS00

. Spectrum Analyzers offer you the best

performance to price ratio in the market
today and it's MADE IN THE USA_ If
you need a truely high performance
Spectrum at a truely low price
order an ITC Analyzer today.

400 VALUE

FOR INFORMATION OR TO ORDER 1-800-232-3501

ALL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. M/C, VISA, AE, DISCOVER, CHECK , MONEY ORDER OK.
PRICES INCLUDE SHIPPING AND INSURANCE VIA UPS GROUND (USA). CA. RESIDENTS PLEASE ADD SALES TAX . mmm

Distributed By Navtec 1303 Avocada Ave., Suite 193 Newport Beach, CA 926622 714-721-8085 FAX 714-721-8085
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ord) JRL-2000F

Fully Automatic MOSFET

HF LINEAR AMPLIFIER

* 1 KW NO-TUNE POWER AMPLIFIER

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

* HIGH-EFFICIENCY SWITCHING POWER SUPPLY

The JRL-2000F is the world’s first high-speed automatic antenils

MOSFET HF Ilinear amplifier, with memory capacity of 1820 char
designed using the same high tech- nels for instant QSY. Plus a high
nology found in JR(C’s professional efficiency switching power supply
high-power radio transmitters. (80V-264V) with power factor cor-
Featuring a heavy-duty power amp rection to supress AC line currents,
that incorporates 48 RF power MOS- an automatic antenna selector for
FETs to ensure low distortion and up to four antennas and a wireless
clean output up to 1,000 watts (100% remote control unit.

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

JRC| Japan Radio Co., Lid.

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

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




by Gordon West WB6NOA

The MAX System

5-Element Quad

Easy to assemble and very portable.

Number 11 on your Feedback card

Cellular Security Group

4 Gerring Road

Gloucester MA 01930
Telephone: (508) 281-8892;
(800) 487-7539

Price: $59.95, plus $4 S & H

Sume unique and interesting antennas
are available from the Cellular Security
Group. Now, | realize that this name may
seem a little strange for a company that
builds antennas, but their PVC-based an-
tennas are distinctly unique. | have their lit-
tle telescopic PVC ground plane, and it
works super for class demonstrations and
portable work. With all the little ground
plane elements pushed in you can get up
as high as 450 MHz. Fully extended, you
are down around 130 MHz. | can't think of
anyone else with a collapsible VHF/UHF
ground plane!

Quad antennas for 2 meters VHF have
the distinct advantage of portability and
quick assembly. The 5-element quad from
this manufacturer uses sturdy white PVC
tubing pre-drilled for the boom and the
Fiberglas spreaders, and an extra PVC
tube for a push-on attachment to support
the boom.

Assembly

The 2 meter quad is great for newcomers
because everything is pre-assembled. The
stranded copper wire elements are clearly
marked for the three directors: one driven,
and one reflector placement. The wire has
soldered-on spreader caps that simply pop
on to each spreader assembly. The wire el-
ement is one total wavelength long, with
each side a quarter wavelength. Directors
are about five percent smaller than the driv-
en element, and the reflector is approxi-
mately five percent larger.

The quad takes about five minutes to as-
semble. The spreader simply pushes into
the holes on the boom. Red-tip spreaders
are for the reflector, blue for the director,
and black for the driven elements. Cellular
Security Group's new improved version of
their original 5-element quad also features
cotter pins for the exact placement of each
Fiberglas rod. The rods behave just like
Fiberglas should, and are quite flexible.

As you attach the copper caps with the
wire element pre-soldered on, there is gen-
tle pressure that bows the elements either
forward or backward. It makes no difference
which way you bow the elements—just
make sure that each set of spreaders is
bowed in the same direction.

o

The driven element features a matching
network which is mounted on the horizontal
wire element for long-range, 2 meter, SSB
horizontal polarization, or on the vertical
side for 2 meter repeater communications.
And for fox hunting, you can quickly add in
attenuation when you get close to the hid-
den transmitter by simply going from one

FPhoto B. The sturdy PVC design keeps the
boom from sagging. Be sure to bow all of the
spreaders in the same direction.

Photo A. The Cellular Security Group's 5-ele

ment quad comes complete with a PVC masit.

polarization to the other by swinging the
quad on its side.

Performance

Once the quad was assembled we
looked at its resonant bandwidth on the
handy MFJ SWR analyzer. We backed up
our findings with a Bird Model 43 wattmeter.
With the antenna held safely above our
heads, the SWR was a perfect 1:1.1 at 145
MHz, and at band edges 1:1.4 to 1. This
makes it plenty broadband for use just out-
side the 2 meter ham band by Coast Guard
auxiliarists, Civil Air Patrol operators, and
MARS operation.

When we elevated the antenna to rooftop
level of a single story house, the SWR mini-
mum shifted down slightly 1 MHz. We were
still well below 1:1.4 to 1 at the top of the
band.

Since this lightweight portable quad
makes a handy transmitter-hunting anten-
na, we were curious to examine what effect
hand-holding the boom might have on the
directivity of incoming signals, as well as on
the overall performance of the antenna. As
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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.  # Used By The Gordon West Radio School.

¢ Generate Custom Reports Withowr Having To Learn A ¢ Voice Keyer Support included for the DCI-100 Audio

Programming Language - Completely Aene Driven Board (| avallable for $186.635).
¢ Auto “Needs® Indicator As Yow Enfer Log information ¢ 30 Day Money Back Guarantee.

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 U.S. (908) 495-5066
VISA And MasterCard Accepled
Frofessonad Sovtware For The Rado Amacevur - The DiTerence s Clear To See®

European Distnbutor: L.E. Resmers Box 213, 5-261 23 Landskrona, Sweden Tel: 0418-14174

COMPONENTS

Whether you order 1 part or
all 39,504...MOUSER stocks
and...can ship today!!

CALL...

$69.95 Complete

(800) 992-9943

for your
FREE
CATALOG

2401 Hwy 287 N.
Mansfield, TX 76063

MOUSER

ELECTRONICS

Sales & Stocking Locations Nationwide

YVHF-UHF
MiICROWAVE PrODUCTS
Preamplifiers / Power Amplifiers

I44 Mhz. - 2.3 Ghe

P. A for repeater or commercial usa. Out-
puts: 1.5 wall to the 65 watl range. We will
custom build if desired. Power amps. for
use in the 900 mhz. region using the
"HOME VIDEO" system transmitters. Ex;
GEMENI VC-2000. ATV line samplers for
ATV use. Power Meter included. Interdigital
Filters: 70cm. & 33cm. Aluminum Weld-
ed 7 pole, $170.00 and up. ANTENNA
SWITCH BOXES: 20-300watts, 2mirs.-
23Ghz. Prices reasonable. Made in the

US.A. All products are warranted. Call or
write for catalog.

‘ ASSOCIATES

210 Utica S1., Tonawanda, NY 14150
(716) 692-5451

Best Value

POWER AMPLIFIERS
ATV - SSB - FM - CW - PACKET - REPEATER / 2 Meters -

PD-144N 144-148 Mhe. Preamplincd FM 4-Swatts = 15W
PD-144-3 144-1458 Mhe Preamp Incl Linear 4-Swatts = J5W
PD-144M-2FW
[44.-148 Mhr F'rc.lmr.n = FM
222 Mhz No M
PD-440N 420450 Mhg . No Linear
PD-440N 420450 Mhr * Yes -
PD-440N-1 " . No .
PD-440N-1 " . Yes
PD-440N-2 " . No
PD-440N-2R " " No
PO-440N-3 " " No u
PD-440NM h v No "
PD-440MM it ¥ Mo " MW =5W
PD-90ON  902-928 Mhe. No FM K We JOW
PD-900N 902928 Mhaz. " No FM 4 We JOW
PD-3ILHP 902-928 Mha. . No Lincar | W= |8W
PD-3IILHP 902 'EI'EH Mhaz MNo " | W= 16W
PD-3ILP n N | W= 6.5W
PD-33HP - . No . 6 W= |5W
PD-33VLP- - " Mo Hybri Smw. = 8W
PD-33VLP - 4 No Li 4 Wae LSW
PD-33 Doubler 70 cm. = 1) cm i We W
. LW = .0W
Pn::mp Mo - I W= |EW
. | W= |6W
. | W= |6W
"Hﬂ 1 W= 16W
Preamplifiers: 2 mirs. - 23 {.h.t. $25.00 - 139.00

1.2 Ghaz.

%
L
&%

4-Swals = 60W
d-Swatts = 3I%W
Y or 4-5W=EW
Y or 4-SW= |IBW
Ve or 4-SW=15W
i oor 4-5W=15W
s or 4-5W = BOW
J-4W = 60W
1.d4W=60W T

B W =56W

PD-220N

—
AXxDDOoEnE X
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Say you saw itin 73!

Why buy a TNC?
PC HE FAX + PC SWL $179.00

SPECIAL COMBINATION OFFER

~The

o

MAX System

Ground Plane 25.95

Rack Shelves
Rack Equipment Cabinets
Antenna Grounding Kits

Tower Mounted Box Kits

UHF & VHF Antenna  Dipole Hangers
| Power Divider Kits Other enclosures

Chassis Kits
Cabinet Kits
Assembled Cabinels

Slope Box Kils

Small sheets Aluminum and Brass

yers K3IWK
5120 Harmony Grmre Hnad Dover, PA 17315
Phone 717-292-4901

Between 6PM and 9:30PM EST. Eves.
"Distributorship Available*
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Antennas

3 Element Quad 39.95
5 Element Quad 59.95

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

INFO
FAX

508-261-6892
508-768-7466

US Shipping $4.00
MA add 5%

Send Orders To: Cellular Security Group

4 Gerring Road

Gloucester, MA 01930

Let’s Talk Radio

7 days a week
6 pm to 12 pm
Spacenet-3

Transponder 21
6.2 Audio

COMMUNICATIONS

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

Maslien Mo Youls fineel = cmclir rodie dendes '

For a imited tme, # you order PC HF FAX $93 (see our
other ad in Ihis ISSue}, you can add our new and mproved
PC SWL 3.0 for $8C .00 instead of ouwr regular low price of
5899 00

PC SWL contans the haroware, software, nstruchons
and frequency lists needed 10 allow you 10 receive a vast
vanety of cthgital broagcasts transmitted over shortwave
radio. All you need s any IBM PC or compatible computer
and an S5B shortwave recewer. The product consisis of

Demodulator

Digital Signal Processing Software
200 Page Tutorial Reference Manual
World wide Utility Frequency List
Tutorial Audio Cassette with Samples

PC SWL automatically decodes Morse code,

AMTOR, SITOR, NAVTEX and ASCII
PC SWL lets you tune in on world press services

meteorological broadcasts, ham radio operators, coastal
shore stations, aviation telex and much more digital action
on the shortwave bands. Why pay for another expensive
box when a simple interface and your PC can do the job?
ADVANCED FEATURES:

Tuning Oscilloscope

Digital Waverorm Presentations

Auto Calibration and Code Recogribon

Contnuously Tunable Filter Frequencies

Vanable Shift

Agjustable CW Fiter Sensitivity

Unaftended Capture and Prinbing

integrated Text ECitox

Integrated Log and Database

shed to DOS applcations

Seamless Integration with PC HF Facsmie
Call or write for our compiete catalog of products.
Visa & MasterCard welcome.

RTTY,

Software Systems Consulting

280 Tiffany Avenue
Jamestown, New York 14701

615 S. El Camino Real, San Clemente, CA 92672
Tel:(714)498-5784 Fax:(714)498-0568

CIRCLE 244 ON READER SERVICE CARD

PH. (716) 664—6345
(BOO) 752-8813 for orders only

CIRCLE 14 ON READER SERVICE CARD
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Photo C. The copper end caps at the corners of each quad loop slide over the ends of the
spreader arms allowing you fo quickly and accurately assemble the quad.

Photo D. Close-up of the feedpoint assembly.

long as you keep your fingers off of the an-
tenna wires you can't tell the difference.
However, we would never suggest holding
the antenna by the boom when transmit-
ting—even with flea-powered hand-held
transceivers. Rather, use the supplied verti-
cal PVC mast, and you will be assured of
low SWR and a good clean forward lobe. It
is advertised as an 11 dB forward gain an-
tenna, probably 11 dBi. This is a pretly
healthy figure for a boom length of only 5
feet, so | would simply go on record in say-
ing that the quad is very directional, with
very noticeable signal attenuation off the
sides and off the back. Its front-to-back ratio
is listed as 25 dB, but again, the testing we
were doing was only with observed incom-
ing and outgoing signal strengths.

Because the unit is so lightweight,
it's ideal to take along on a VHF 2 meter
mountaintop expedition. You can pack the
spreaders and the wire elements inside the
PVC tubes for safekeeping. Some little end

caps keep everything in place, and a couple
of extra pounds in your backpack is next to
nothing on a local hiking trip. You supply
your own coaxial cable harness, and we
recommend RG8X so as not to distort the
wire element attached to the matching net-
work. If you're going to leave this unit out in
the open air for some time you would want
to seal up the PL259 connection with Coax
Seal™ available from Universal Radio,
Reynoldsburg, Ohio.

| did work some fantastic DX on this little
antenna during the June VHF/UHF contest.
An SSB station 400 miles away down in
Mexico was able to hear our tropo signals
just about as well as nearby operators run-
ning long boom yagis with plenty more gain.
This proves the point that once a 2 meter
path is open, a good directional antenna
may really pick up signal strengths at both
ends of the circuit.

The MAX System Quad will give you a
terrific-performing setup for under $60. Best
of all, everything is color-coded. So, even if
you immediately lose the instructions, it
would be tough to put this thing together
wrong. And since the spreaders are made
of Fiberglas-like materials, there's not that
age-old problem of pulling down on the wire
elements and having a wood dowel sud-
denly snapping in half. The element end
caps are also smoothed out for safety pro-
tection, so with a little care this antenna
should be safe around everyone on a
mountaintop expedition. For added safety
at moderate power use you could even coat
the bare-stranded wires with a non-conduc-
tive, flexible compound available at most
hardware stores.

And while assembling this little antenna
in less than two minutes isn't much of a
chore, it is sort of a kick to let the kids put it
together, and to communicate from an an-
tenna akin to a home-brew array. 73]

NEW!
400
WATTS
AVG.

(144-148 MHz)

(138 V)
Typa

RF POWER
AMPLIFIERS

Pin Pout Ic Gain/NF
Model (W) (W) (A)(dB) (dB)

50 MHz

05036 -5 10-50 6 15/06 LPA
05086 1 170 28 15/06 Standard
0508R 1 170 28 =~  Repeater
0510G 10 170 25 15/06 Standard
0510R 10 170 25 -/~  Repeater
05506 510 375 60 1506 HPA
0550RH 510 375 60 -/~  Repeater HPA
05526 2540 375 55 15/06 HPA
0552RH 2540 375 55 -~  Repeater HPA
144 MHz

14036 15 1050 6 1506 LPA
14066 25 100 12 15/06 Standard
14096 2 150 25 15/06 Standard
1409R 2 150 24 -~  Repeater
14106 10 160 25 15/06 Standard
1410R 10 160 24 -~  Repeater
14126 2545 160 20 15/06 Standard
1412R 2545 160 19 -~  Repeater
14506 5 35 56 15/06 HPA
1450RH 5 350 56 -/~  Repeater HPA
14526 25 350 50 15/06 HPA
1452RH 25 350 50 -~  Repeater HPA
14546 50-100 350 40 15/06 HPA
1454RH 50-100 350 40 -~  Repeater HPA
| 220 MKz

22036 -5 1040 6 14/07 LPA
22106 10 130 20 14/07 Standard
2210R 10 130 19 -~  Repeater

| 22126 30 130 16 14/07 Standard
2212R 30 130 15 -~  Repeater
22506 5 220 40 14/07 HPA
2250RH 5 250 40 -/  Repeater HPA
22526 25 220 36 14/07 HPA
9252RH 25 250 36 —~  Repeater HPA
2254 75 220 32 14/07 HPA
2254RH 75 250 32 =~  Repeater HPA
440 MHz

44036 -5 725 4 12111 LPA
44106 10 100 19 12/1.1 Standard
4410R 10 100 18 —~  Repeater
44126 20-30 100 19 12/11 Standard
4412R 2030 100 18 -~  Repeater
44486 5 100 22 12/1.1 HPA

| 44488 5 100 22 - nepeammml
44506 510 175 34 12/11 HPA
4450RE 510 175 34 -~  Repeater HPA
44526 25 175 29 12/11 HPA
4452RE 25 175 29 -/~  Repeater HPA
44546 75 175 25 12/11 HPA

4454 RE 75

Repeater HPA

dBm 3rd order IP. LPA.SMWHanmI

Immmmmmwmm
Repeater amps are continuous duty, class C.

Amplifier capabilities: High-power, narrow or wideband; |
100-200 MHz, 225-400 MHz, 1-2 GHz, Military (28V),

Commercial, etc. = consult factory. A complete line of Rx
preamps also available.

RX Preamplifiers

NF Gain
Band Model (dB) (dB) Connector

50 MHz 0520B 5 25 BNC
50 MHz  0520N 5 25 N

144 MHz 14208 5 24 BNC
144 MHz 1420 5 24 N
220MHz 22208 5 22 BNC
220 MHz 2220N 3 22 N

440 MHz 4420B 5 18 GNC
440 MHz 4420N 5 18 N

1.2 GHz 10208 8 14 BNC
12 GHz 1020N 9 14 N

Consult your local dealer or send directly for further
product information. All Products Made in USA.

Eym— TE SYSTEMS  TEL (310) 478-0581
SYSTEMS

P.O. Bax 25845 FAX (310) 473-4038
Los Angeles. CA 50025

CIRCLE 232 ON READER SERVICE CARD
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Nye Engineering has an-
nounced a new and unique digital
field strength meter for amateur
and commercial use. The FS73
“Signal Cube” is a heavy duty
model, 2.5" square and 2" deep,
with a splash-proof cast alu-
minum case and has a large 3-
1/2 digit LCD display indicating
RF amplitude. It is broadband
(0.1 to 450 MHz) and can be
used for absolute or relative read-
ings. A calibration chart on the
back of the umit can be used to
determine actual volts per meter,
up to 150 MHz. The unit uses a
standard 9V transistor battery

NYE ENGINEERING

and will operate for two months if
the battery switch is left on (a low
battery message shows on the
display).

The FS73 Signal Cube has
many uses, including checking
radiation patterns of antennas
at relatively great distances, and
checking RF levels and detecting
sources. It is priced at $159. For
more information, contact Nye
Engineering Co., Inc., 4020 Galt
Ocean Dr. #606, Fort Lauderdale
FL 33308; (305) 566-8560, Fax:
(305) 537-4711. Or circle Reader
Service No. 201.

[ BT 5 Corecct Srsrows I

CONNECT SYSTEMS

The new Model CD-1 from
Connect Systems Inc. decodes
and displays 104 DCS codes, 50
CTCSS codes and all 16 DTMF
digits. The CD-1 is intended to be
used with service monitors to pro-
vide important additional capabili-
ties. However, it can also be con-
nected to any receiver or scanner
to check radios or to monitor
shared repeaters and display the
current user's DCS/CTCSS code.
The CD-1 also displays DTMF

codes such as ANI, access
codes, phone numbers, etc.
DTMF sequences are auto-
matically replayed just in case
you missed it in real time or the
sequence was too fast to ob-
serve.

For prices and more informa-
tion, contact Connect Systems
Inc., 2064 Eastman Ave., Suite
113, Ventura CA 93003; (805)
642-7184, Fax: (805) 642-7271.
Or circle Reader Service No. 205.
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RABUN LABS

Rabun Labs, Inc. has an-
nounced a new product line that
is a revolutionary new concept in
electrical and electronic equip-
ment protection technology. The
Incipient Lightening Detection
and Protection System (ILD/P
Series) detects the presence of
lightning when a storm is typically
5 to 10 miles away and protects
equipment by automatically dis-
connecting power sources, tele-
phone lines and coax cables. The
system automatically restores all

power and other connections af-
ter the storm is out of the area.
Various models are available for
amateur radio and two-way com-
munications equipment, satellite
receiving systems, computer and
data processing equipment, well
pump motors and air conditioning
COMmpressors.

For prices and more informa-
tion, contact Rabun Labs, Inc.,
P.O. Box 790, Clayton GA 30525;
(800) 788-1824. Or circle Reader
Service No. 202.

JAPAN RADIO

Japan Radio Company, Ltd. has
announced their newest product,
the JRL-2000F HF linear amplifier,
the world's first MOSFET linear am-
plifier for the ham radio market.
JRC has developed several MOS-
FET transmitters for commercial HF
applications up to 10 kW, all using
the same single-ended push-pull
circuit design found in the JRL-
2000F. The JRL-2000F's 48-MOS-
FET power amplifier offers lower
IMD and harmonic distortion than
convention bipolar-type transistor
amplifiers, a higher output power
margin, higher efficiency, greater fi-
nal device durability, and better lin-
earity across wide frequency
ranges. It features a built-in auto-
matic antenna tuner and four anten-

na output connectors. Any exciter
can be used; the unit senses the in-
put RF and automatically tunes the
amp to the operating frequency.
The internal CPU stores band,
tuner and antenna settings to one
of 1,820 memory channels for fast
recall. A built-in switching power
supply utilizes a unique power fac-
tor correction (CFC) circuit to im-
prove efficiency and reduce power
consumption.

The suggested retail price for this
amplifier is $4,899. For more infor-
mation, contact Japan Radio Co.,
Ltd., 430 Park Avenue, New York
NY 10022; (212) 355-1180, Fax:
(212) 319-5227. Or circle Reader
Service No. 204.

ANTENNAS WEST

The Pico-J from Antennas West
is a sleek, tough end-fed half-wave
antenna ready to hang anywhere. It
can be attached to window glass or
curtain rods, or suspended in an
apartment closet, in a patio door-
way, in a motel window, or from a
light fixture. When not in use it rolls
up and fits into a 4 oz. pocket-sized
holder.

The Pico-J doesn't need radials

| for broadband low-angle omidirec-

tional half-wave gain. It improves
received signals, stretches simplex
range, reaches far-away repeaters,
and saves your pack. Priced at
$19.95 ppd., it comes ready for
work with 72" isolated coaxial feed-
line and a gold pin BNC. For more
information, contact Antennas
West, 1500 N. 150 W., Provo UT
84604; (801) 375-4664, (800) 926-
7373, Fax: (801) 373-8425. Or cir-
cle Reader Service No. 203.
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New Model DJ-580T

RATED # 1 IN JAPAN, NOW AVAILABLE IN receive with simple modification.

THE U.S. If the battery is depleted to less than 5 volts, Alinco’s

A super-compact handheld, the tiny DJ-580T is a Patented Super Low Battery Consumption Function is
powerful, feature-packed twin bander. This super- automatically activated. You can continue to operate
compact HT is the smallest you'll find, and hiterally fits  the radio all the way down to 3.5 volts. This feature is
in the palm of your hand. effective with dry cell batteries only.

Ergonomic design, combined with excellent sensitivity This unit has built in DSQ for paging, CTCSS encode
and unbelievable great sound, sets a new standard for and decode standard, various scanning functions, 3
miniature HT's. power level selections for each band, bell function, and

New MCF function allows you to set the 40 memory an illuminated keypad.
channels regardless of which channels you want for Check out the affordable technology of the 90’s.
VHF or UHF. Anyv combination is possible. Check out ALINCO.

Alinco’s DJ-580T has Full-Duplex Cross Band
Operation and Cross Band Repeater Functions with AL’NGO
real world power and excellent sensitivity. Airband
‘ ~- ALINCO| ELECTRONICS INC.

ALINCO ELECTRONICS INC. Two Year Limited Warranty.

438 Amapola Avenue, Unit 130, Torrance, CA 90501 Specifications and features are subject to change without notice or obligation
T ] ' B | " e 1 F ; ,: _.| A ,"H-.I"\-':hh
I'el (3101 618-8616 Fax (3101 61 i CIRCLE 67 ON READER SERVICE CARD
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CONTACT EAST

The 68-piece Workstation
Specialist Kit from Contact East
is designed for specialists ser-
vicing PCs, file servers, work-
stations and /O devices. It
contains commonly needed
tools plus special tamper-proof
fastener tools needed to access
computers and monitors. Includ-
ed are testers for duplex power
outlets and telephone jacks
and extractors. Three case styles
are available: Model 68-TCD2
with a single compartment, brown
Cordura case; Model 68-CDS2
with two compartments (one
for documents), in a khaki Cor-
dura Plus case with leather-

like trim and a detachable shoul-
der strap; and Model 68-CDS3,
100% ESD-safe, with static-
conductive foam, grounded
through a common point ground-
ing snap, made of specially
treated static-dissipative gray
Cordura Plus fabric, with a 5-foot
ground cord and 5-foot coiled
cord and adjustable wrist strap.
All cases have three outside
pockets.

Prices range from $235 to
$323. For more information, con-
tact Contact East, 335 Willow
Street, N. Andover MA 01845;
(508) 682-2000. Or circle Reader
Service No. 206.

ELECTRON PROCESSING

Electron Processing has intro-
duced a simple means to put a
linked repeater or bi-directional
link on the air quickly and with-
oul excessive expense. Ease
of use and low cost make the
BRI-2-DUAL and BRI-2-RB ideal
for HT range extension, mobile/
portable repeaters or dual fre-
quency linking operation. The
BRI-2-DUAL provides a bi-direc-
tional link configuration when con-
nected to two transceivers. In this
configuration, all signals received
by one radio are transmitted on
the other and vice versa. The
BRI-2-RB is configured to provide
a standard duplex repeater opera-
tion with connection to another
transceiver in “remote base” type
operation. The repeater is then
linked to whatever repeater or fre-
quency the second transceiver is
funed to.

No internal modification of your
equipment is needed as it con-
nects to the external speaker out-
put of your receivers and the
mike jack of your transmitters. All
the basic necessities of repeater
or relay operation are provided.
Audio Isolation and PTT transmit-
ter keying using a VOX circuit
makes connection to your equip-
ment simple—just wire your mi-
crophone plug! A five-second
"hang” time and a three-minute
“timeout” timer are both provided
(and can be disabled). Both units
are powered by 12 VDC.

The BRI-2-DUAL and the BRI-
2-RB each sell for $85, plus a $5
shipping/handling charge. For
more information, contact Elec-
tron Processing, Inc., PO. Box
68, Cedar MI 49621, (616) 228-
7020.
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BAYLIN PUBLICATIONS

Baylin Publications has an-
nounced a new book, Wireless
Cable and SMATYV. This 400-
page, 8-1/2" x 11" publication ex-
pands upon an earlier work,
Satellite, Off-Air and SMATV and
includes a completely new 170-
page section on wireless
cable/MMDS systems, as well as
a chapter on private cable securi-
ty systems. It has over 200 pho-

tos and illustrations that support
the goal of allowing even a non-
technical person to develop a
comprehensive understanding of
wireless cable and SMATV,

Wireless Cable and SMATV is
priced at $50, plus $4 shipping
and handling. Contact Baylin
Publications, 1905 Mariposa,
Boulder CO 80302, Or circle
Reader Service No. 207.

VWIRELESS CABLE




MODULAR PORTABLE

« 12 Volt 6.5 AH PowerPack. » Modular mounts for accessories. * Butlt-in handle & strap.
» Boosts H-T to 5/ 7 watts output. » Cammies H-T & adapters in one. » Always ready, no overcharge.
* 15 times H-T nicad pack. » Standard cigarette socket. * For emergency, field day, etc.
“Communications coverage for 10 hﬂm W“hﬁ“f ““The PowerPack was flawless and ‘wmsﬁll wnrﬁng
cmning ﬁhnra for recharge!” | W]II:!I our (emergency) drlll mded Ml

NQIK  Robent Waﬂm | Lalrehfi% Wh - et WYKL CE T Ware Cazm WA

" PACK
DCPOWER HAM KIT
INCLUDES

DC PowerPack—Sealed lead acid cell
rechargeable up to 1,000 times.

Wt. 6.8 Ibs., size 7" X 3" X 10",
Powers uther DC pmdus.l.a 100.

DC (hargfr—l{ﬂhdrgu in vehicle in 1 to 3 hours.
AC Charger—Recharges at home in 8 to 10 hours.

Meodular Clip Holder—Holds H-T, or anything
with a belt chp.

Modular Storage Pouch—Carnes accessories
& adapters.

Modular Light—Constant/flashing light for
nlght or emergency. Powers 8 watts up to 8 hours.

Double Socket—Powers two 12 volt prmlum

Optiuna_l_ Solar C harger Ki_t

Recharges in remote areas in 8 to 10 hours (sunny day).
Powers H-T in emergency (sunny day).

LIISLERY) 15 volt, 6.8 watts, wt.4.51lb., size 12"XI18"X1/4",

For order call toll free: S® m2= DC PowerPack/HAM KIT #06-3110 $99 95

1-800-955-5014 /Dept. 7329/24hr. List Price $142.70 Your Price 6

30 day money back guarantee. 1 year factory limited warranty. $9.95 S&H*

For technical information contact factory at ) .

1-800-544-4124 / M-F / 9-4 / CA time Optional Solar Charger Kit #06-8191 $99 25

m Power Produds Marketing List Price $151.40 Your Price ®
17291 Mt. Herrmann Street, Fountain Valley, CA 92708 $9.95 S&H*

*S & H in continental USA. Extra cost for others. CA residents add tax $7.75/Kit. Allow 2-4 weeks for delivery. Extra charge for 2nd day express. 1992 PPM



or COMET Customer Service: Call NCG Company
714/1630-4541

COMET developed the Super Linear Converter (SLC) System to
increase the actual gain of Dual/Triband antennas.

e A completely pre-formed phasing coil and phosphorus copper element

eliminates additional components and gain loss. (Photo B)

e The SLC is electrically very efficient, providing a low angle of radiation
directly to the horizon, for maximum performance. (Photo B)

e COMET sectional antennas use ABS (Transparent to RF) connecting joints
for the finest pattern and easiest assembly. (Photo A)

COMET DUALBAND ANTENNAS

MODEL #

DualBand Mobile Antennas

GPX-2010 SLC | 2W70cm 95M132 | S0-239
Nylon Guys Included. Highest Gain Dualbander in the Worid! 90 wiguys

CA-2x4MAX SLC 2M70cm BS5M19 200 S0-239 511" 1TeE ac
CA-2x4WX SLC 2M/T0cm 6.59.0 200 S0-239 38 (14 20
CA-2x4FX SLC 2M/70cm 4572 200 S0-239 2 5T 112
NCG-1422B 2M/220MHz 215/34 200 S0-239 2'g" 38" 12
CA-350DB 10M/EM 2.15/6.5 100 FM 50-239 7'g 22 63
CA-1243Z 70cmy/23cm 94128 150/50 N-Female 3'g" 7'y a0
CA-1243E T0cm/23cm 6.0B.4 150/50 N-Female 1113 J's 112

NEW B-Series BLACK ANODIZED Celiular Appearance

B-10 2M/T0cm — 215 50 PL-250 — 1z -
B10ONMO 2M0cm —-[215 50 NMO - 1z -
B-20 2MT0cm 2.15/5.0 50 PL-259 - i< 0y -
B20NMO 2M/T0cm 2.15/5.0 a0 NMO - 30" -
FL-625 2MT0cm 3.6/6.0 150 PL-259 - 3 -
FL-67S 2M/T0cm 45/T2 150 PL-259 - 411" -
CA-2x4MB 220/ 70cm 4570 150 PL-259 - 411" -+
CA-2x45R 2/ T0cm 3882 150 FL-259 - Ky = —
CHL-23J 2W/T0cm 21538 100 PL-259 - 20 —
CHL-21J 2MT0cm —[215 100 PL-259 - 12" -
NCG-1422M 2 220MHz 215/3.4 100 PL-259 - 3'0 -
CHL-350 10M/BM —f215 200 PL-259 - 7or —_
MODEL # BANDS GAIN mmm' CONN EE:.T "f,t"ﬂ" el
CX-725 BM2M/T0cm | 215%62/84 200 S0-239 215" rinhn 80
CX-902 SLC | 2M/70cmyZ23cm 659.019.0 200 N-Female 'y 100" 80
CX-903 2M70cmy23cm | 6.5M.0/13.5 100 N-Female 3'6" g9'8" 80+
TriBand Mobile Antennas
CX-702 eM2M/T0cm | 2.15/6.0/8.4 120 PL-259 - 6'10" -
CX-801 2M/70cm/23cm | 3.0/6.896 100 N-Male - 33" -
FL-95SN 2M/70cmy23cm | 2R6.0/84 80 N-Male - 27T -
NEW! The Highest Gain Mobiie In The World!
Available from COMET, Of Course!
CX-224 2W220/70cm | 2.15/36/60 '[ 150 PL-259 E a2y -
CX-224NMO 2M/220/70cm | 2.15/3.6/6.0 L_ 150 NMO . _l 3’1" —

NEW! QUAD-BAND Moblle Antenna. Simultaneous TX On 4 Bands. 6M And 2M Bands Are Constant.

By Adding HF Colls, The CA-HV Can Be Used For 3 Or 4 Bands Easilyl

CA-HV 40/(20)/15/ HF=/215/3.4| 1205SSB PL-258 AKX MAX -
10/6/2Matars 13" 6'3" -
L-14 Optional 20M loading coil for tha CA-HV.

CA-2xXAaMAX

MODERN, MULTI-BAND ANTENNA SYSTEMS

CA-2x4FX

CF-416

£

CA-Z2x4MB
CA-Z2x4SR

.*;




COMET HIGH-POWER DUPLEXERS AND TRIPLEXERS

Zinc-Alloy, Die-Cast, Twin-Cawity. Low Input-Loss, High-Isolation, and HIGH-POWER.
Modemize Your Station with COMET Antenna Products.

Freq cw PEP | Loss | Isol Mix Port
MODEL # | PORT MHz Watts | Watts | dB | dB Conn Conn
CF-416A LPF 1.3-150MHz | 450 800 | 015 | 60cB | SO-238 PL-250 w/leads
(2M/70cm) HPF | 400-540MHz | 300 500 | 025 | 0GB PL-250 w/leads
CF-416C LPF 1.3-150MHz | 450 800 0.15 | 6008 | N-Female | PL-259w/eads
(2M/70cm) HPF | 400-540MHz | 300 500 | 025 | 60cdB N-Male wfleads
' CF-41601 IPF | 1.3-150MHz | 450 800 | 0.1 60dB | SO-239 | PL-259w/oleads
(2M/70cm) HPE | 400-540MHz | 300 500 0.2 60dB N-Male w/o leads
a CF-4160K LPF 1.3-150MHz | 450 800 | 0.1 60dB | SO-239 PL-250 w/o leads
¥ (2M/70cm) HPF | 400-540MHz | 300 500 0.2 60dB PL-259 w/o leads
CF-413A LPF 1.3-150MHz | 450 800 0.25 | 55dB | N-Female | N-Male w/leads
00OMHz | 300 500 0.25 | 55dB
(70cm/1.2GHz) HPF | B40-1.4GHz 100 200 | 04 5508 N-Male w/leads
! | CF-4138B LPF m ;gg g ggss Mﬁ&dﬂ N-Female | PL-259 w/leads
- . (Toemy1.2GHr) HPF | B40-1.4GHz 100 200 | 04 5508 N-Male wiieads
CF-4130 LPF 1.3-150MHz | 450 800 0.2 5508 | N-Female | N-Malew/oleads
faso-w—u 300 500 0.2 5508
| (70em/1 2GHz) HPF | 840-1.4GHz 100 200 0.3 5508 N-Maie w/o leads
i CF-350 LPF 1.3-30MHz 350 600 0.2 4048 | S0-239 PL-253 w/leads
(10m/6m) HPF 50-240MHz 350 600 0.2 40dB PL-259 w/leads
NCG-14220D LPF | 144-148MHz 50 100 0.5 40dB | S0-239 PL-258 w/leads
(2m/220MHz) HPF | 220-225MHz 50 100 | 05 40dB PL-250 w/leads
z CFX-431A LPF 1.6-60MHz 600 ikw | o2 S0CE | N-Female | PL-250w/ieads
| 100-150MHz | 450 800 0.2 5008
> m - (¥ BPF | 350-500MHz | 300 s00 | 03 | s0c8 N-Male w/leads
J m o | H (2m/70cm/1.2) HEE B40-1.4GHz 100 200 0.4 50aB N-Maile w/ieads
== o 0 N CFX-4310B | LPF f*l.s-mtz 600 | 1KW | 015 | S00B | N-Female | PL-258w/oleads
1 | -~ B | i - 100-150MHz | 450 800 025 | 5008
( L % % BPF | 350-500MHz | 300 | s00 | 025 | socB N-Male w/o leads
i - | (em7oem/12) | HPF | 840-1.4GHz | 100 | 200 | 03 | 5008 N-Malo w/o leads
o u. 0 0 CFX-4310C LPF 1.6-60MHz 600 1KW | 0.15 | 50dB | N-Female | PL-259w/olsads
00-150MHz | 450 800 025 | 50dB
BPF | 350-500MHz | 300 500 025 | 50dB PL-250 wjo leads
(@mi70cmi.2) | HPF | B40-1.4GHz 100 200 | 03 5008 N-Male w/o leads
| CFX-514 LPF 1.3-00MHz 450 800 | 02 5548 | S0-239 PL-259 w/leads
= l BPF | 130-200MHz | 450 800 | 025 | s550B PL-253 wieads
L (6m2mT0cm) | HPF | 380-500MHz | 300 500 | 03 5508 PL-250 w/leads
CFX-514J LPF 1.3-90MHz 450 800 015 | 55d8 | S0-239 | SO-239 wioleads
BPF | 130-200MHz | 450 800 0.2 5508 S0O-239 wio leads
(6m/2m/70em) | HPF | 380-500MHz | 300 500 0.25 | 55dB SO-239 w/o leads
CFX-324A LPF 1.3-150MHz | 350 600 0.2 40dB | S0-239 PL-259 w/leads
BPF | 200-320MHz | 350 600 025 | 40dB PL-259 w/leads
(2m220/70em) | HPF | 300-500MHz | 350 600 0.3 40dB PL-259 w/leads
1 CFX-324B LPF 1.3-150MHz | 350 600 | 02 400B | S50-239 | PL-259 wioleads
BPF | 200320MHz | 350 600 | 025 | 4008 PL-259 wio leads
)M Standard CK-5M Deluxe (@m220m0cm) | HPF | 300500MHz | 350 | 600 | 03 | s0aB PL-259 wio leads

ble assembly. cable assembly.
| COMET MOBILE MOUNTING SYSTEMS

| COMET has a wide selection of mobile mounts, choose the mount and Coax Cable Assembly
| that best fits your personal needs. All COMET cables have detachable connectors.

MODEL # DESCRIPTION
3Dam Standard coax assy. 13ft low loss coax w/UHF Conneclors.
3D4N Standard coax assembly with N-Conns. 13t low loss coax.
CK-5M 131t VERY low loss cable + RG-188. Avoids cable damage upon vehicie entry, UHF Conns.

. CK-5N 13ft VERY low loss cable + RG-188. Awoids cable damage upon vehicla entry. N-Conns.

' . SD4N 13it VERY low loss cable assy. For 1.2GHz N-Connectors

.| ' The Following Mounts are w/o Coax. Choose from the Cable Assemblies Above,

E RS-80 Heavy-Duty Gutter Mount, Black w/Dial lock.
RS-81 Heawy-Duty Trunk Lip Mount, Black w/Dial lock.
RS-21 Mutti-Purpose Mount, Trunk-Lin'Hatch-Back, Black, Adj. 1o any position.
RS-9 Trunk Lip Mount, Black. For small antennas. (B-10, B-20, CHL-23J, eic )

[ MS-3FVMM Mag Mount, 131t low-loss cable. 12 pole magnet. UHF Connectors
MS-5LXMM Mag Mount, 131t low 1055 cable + 10° RG-188 to avod waler leak/cabie damage
MS-5LXNN Mag Mount, 13it iow loss cable + 107 RG-188, N-Connectors
° TS-103MM 16.5M low loss cable and trunk Lip mount, UHF Conng
w w m N TS-106NN 16.5 VERY low loss coax + 10" RG-188, N-Conneclors.
{; g o g o N (4)) Detachable Connector
: : -~ Y i i [ .2 Sam . All Comet assemblies use this connector
l - | =l ! t 5 5 for easy installation.
MODEL # DESCRIPTION
CD-270 Bench Mater, iluminated. 140-525MHz Pwr Range: 15/60/200W Low Inser. loss
UHF Connectors, 50 Ohm impedance, Measuré and Monitor, SWR Fwd AND Rel Power.

COMET Minimeters: Measure SWR 1.0-5:1 Imped: 50 Ohm Welght: 5 oz.

CM-200 140-150MHz PWR Range: 1550 Watts
CM-300 220-240MHz PWH Range: 15750 Watts
CM-400 430-450MHz PWR Rangs: 15/50 Watls
4 = CM-420 140-440MHZ PWR Hange: 15/60 Watts

CM-1200 1240-1300MHz PWR Range: 10/60 Watts
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Number 13 on your Feedback card

ATV Transmitter, Part 11

Get on ATV easily and quickly.
by Rudolf F. Graf KA2CWL and William Sheets K2MQJ

[Last month we looked at the theory of oper-
ation and the circuitry involved to build a
compact I-waitt ATV rransmitter for the
70cm band that operates with a 9-volt sup-
ply. In this final segment, we'll show you
how to complete the assembly and test the
circuit. Keep in mind that you will need the
appropriate amateur license to operate ATV
on 70cm (Technician or higher) and you

must stay within the amateur band frequency
limits —Ed.]

emember that this transmitter is basical-

ly an AM transmitter with very wide
modulator frequency response. Construction
of the transmitter board should pose no spe-
cial problems as long as you take care to du-
plicate the prototype as closely as possible.

Assembly Hints

Some precautions to take are:

1. Use only G10 0.062" thick epoxy
Fiberglas board material. Other materials
and thicknesses could be used, but may re-
sult in different tuning conditions and stray
capacitances. However, do nol use paper-
base phenolic material—it is too lossy at the
high frequencies present in this transmitter.

2. Q12 must be heat-sinked. A possible 3-
watt dissipation makes some form of heat-
sinking mandatory. The method shown in
Figure 7 has proved adequate if at least one-
ounce copper is used. If possible, use 0.040
copper or brass, but this is not absolutely
necessary. Q7 is adequately heat-sinked, if
the metal case is soldered to the PC board
ground plane, for a normal transmit-receive
duty cycle (one minute on, one minute off).
For continuous operation use a clip-on heat
sink that encircles the can of Q7 (use the
type that has spring fingers) and, if possible,
add a few fins to this, or bolt this clip-on
heat sink to a larger piece of aluminum or
copper (preferred), or even the mounting
case, if possible.

3. Solder as many component leads as
possible, on top of the board, that pass
through the ground plane 1o both the top and
the bottom of the board. In particular, the
ground lugs on all trimmer capacitors should
be soldered on both sides. The same is true
for most of the resistors that have one side
connected to ground. The idea is to ground
as much of the ground plane (shield top
side) to the ground foil on the component
side, in as many places as possible. This is
especially important around Q4 through Q7.
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4. Use chip capacitors where specified.
Do not substitute ordinary leaded capacitors.
Use only those components specified, no
substitutions.

5. Keep all components as close 1o the PC
board as possible, and the leads as short as
possible.

6. Take care to make coils as accurately as
possible. While some error can be tolerated,
accurate work will make tune-up easier and
assure duplication of results. Expect that
some coils (L1, L2, L3, L14) may require
addition or subtraction of a turn,

Construction is started by first installing
all resistors and then DI and D3. (Do not
forget ferrite beads on R135, R17, R19, and
R21.) Next, install all disc ceramics 0.01 uF
and 470 pF. The NPO capacitors are in-
stalled next. After the NPO capacitors are
installed, install potentiometers R22, R32,
and R33. Solder the grounded sides of R22
and R33 to both sides of the PC board.

Next, install all the trimmer capacitors.
Note that C18 and C40 are different from
the rest. Solder ground tabs of all the trim-
mers (0 both the top and the bottom of the
PC board. Next, install Q1 through Q5 and
Q8 through Q11. Do not install Q6, Q7 or
Q12 yet. Now, wind and install L1 through
LY, and L14. Last, install chip capacitors
C22, C24, C44, and C20 and make sure to
omit C22.

Check all of the PC board for shorts, sol-
der bridges, and trim away any excess foil
with a sharp knife (X-acto™ type or equal).
Make sure any excess foil on the top side

Pﬁﬂrﬂ The l-watt ATV transmitter.

1sn’t touching any component leads not mn-
tended to be grounded. Slight misregistration
of the top foil may cause this. Simply trim
excess foil away with an X-acto knife. Note
that Q6 and Q7 and associated circuitry is
best installed after the remainder of the
board 1s completed and tested. Now install
Q12 and heat-sink per Figure 7 and also Fig-
ure 3. Note that the heat sink also serves as
an RF shield for the Q6 and Q7 power am-
plifier. Be sure to solder the heat sink to the
top foil side (ground plane), on each side of
the heat sink where it butts against the PC
board. Note that Q12’s case should be insu-
lated from the heat sink. Use a TO-220 insu-
lator (cut to size) or a scrap of mica, mylar,
polyethylene, or teflon tape (used in plumb-
ing work). You are now ready to test the
main part of the board. Q6, Q7 and associat-
ed components will be installed after testing
the rest of the PC board.

After checking for shoris and opens and
solder bridges, measure the DC resistance
between B+ and ground. It should measure
greater than 100 ohms. If it’s lower, check
for the cause before proceeding further.

Next, install the slugs in L1, L2, and L3 if
you have not already done so. The slugs
should be mnitially set fully inside the coils.
Set R22, R32 and R33 about halfway be-
tween extremes of rotation. Set C40 halfway
meshed (see Figure 3). Set all other trimmers
to half mesh. Final settings will depend on
operating frequency, coil construction tech-
nique, and application. (Refer to Figure 3 for
location.)




EASY ORDER
1-800-582-4044

MKB02 — Hand Key Type

can be chosen.

ADJUSTMENTS
« Knob Position « Pressure » Gap

The MK802 is a true instrument, not just another "straight key”. This well
designed key is fully adjustable so you can custom tune it for your fist. This
finely crafted, beautifully finished key was machined, not stamped or cast as a
mass produced item.

Order # Price Description i Weight

~ HI-MOUND TELEGRAPH KEYS

FEATURES

The MK802 has good harmony on a classic
wooden base with a brass handpiece.

-Dimensions (LxW): 5.12" x 2.76"
«Total Length (incl. keyer): 7.36"

MKB831 - Deluxe Compound Key

The MKB31 features unified manipulator and
vertical key. Operating lever width of manipulator
can be adjusted. Soft or hard operational sense

*Dimensions (LxW): 5.12° x 5.717
Total Length (incl. keyer): 7.28°

EASY FAX
1-800-582-1255

T2t

o e pme—g g

The MK831 compound key is without a doubt the finest e:ample of tne radn:}
telegrapher art. This beautifully designed and finished key set would be the
pride of any well equipped station, and a joy for the operator. The fully
adjustable features allow custom tuning to the operator's fist. A wonderful gift
or a most appreciated presentation item.

Order # Price Description Weight

MKB802 230.00 Telegraph Hand Key ............................................ 2 5 Ibs.

IIKBM 350.00 Deluxe Gﬂmpnund Telegraph KeY ..oovveiiicarnannnns 7.75 Ibs.

ARRL Morse

MK706 Trai
| Shown Tr:;IBH:I
With Base When it comes to the code, whether| o=
FEATURES: you're just starting out or you're; L

FEATURES «Silver and chrome color T working on your Extra Class

-Gold plated contacts | +3 binding posts for connections upgrade, practice makes periect!

-Black and chrome color | *Fully adjustable for contact gap and tension | The ARRL produces five sets ofl .
3 binding posts for connection MK706 mounted on 5/16" steel base-plate with Morse code tapes 10 get you from 0 o 22 words per minute.

-Fully adjustable for contact gap and tension rubber feet
*Dimensions (LxW): 6.06" x 3.317

Single lever key designed for use with an electronic

-Dimensions (LxW): MK704-3.31" x 2.6"
MK706—3.94" x 3.54"

Each se! includes two C-20 casseties.

Introduction to Morse Code. a casselte program for
beginners makes learning the code fun. I teaches you all

keyer. It provides circuits for dot and dash (SPDT),
and is mounted on a heavy base with rubber
inserts so that it won't "walk" around your desk. It
features dual-point, frictionless ball bearing pivot
suspension with preload adjustment.

Order # Price Description ~ Weight
68.95 StralgtﬂTBIegmph Key......2.1 Ibs.

MK701

ILE ANTENNAS

Double lever iambic key designed for use with an
electronic keyer provides simultaneous dot and
dash contacts. It features dual-point, frictionless
ball bearing suspension with preload adjustment.

Order # Price Description ~ Weight

MK704 47.50 lambic Telegraph Key w/o Base .....8 0Z.
MK706 64.50 lambic Telegraph Key w/ Base ...1.9 Ibs.

the characters and provides plenty of practice.
Order # Price Description
AR3487 10.00 Introduction to Morse Code
AR2227 10.00 Set 1 - Practice Tapas 5-10wpm
AR2235 10.00 Set 2 - Practice Tapes 10-15wpm ...3 0Z.
AR2243 10.00 Set 3 - Practice Tapes 15-22wpm ...3 0Z.
AR2251 10.00 Set 4 - Practice Tapes 13-14wpm ...3 0Z.

~ Weight

144/440MHz
FEATURES - HG1100
*Dual Band: 144/440MHz 1 ’.' Hz
*Connector: UHF Plug 44/440M
Coreless matching coil | [ -._;a i ;
*Heavy gold plated connector pin f g
FEATURES - VM2HP | 29 17 Ba yview Drwe
«Connector: UHF Plug | | Fremont, C*’-\ Q4538
«Coreless matching coil
Triple bright finish element 4l | EAasy OrDer:  1-800-582-4044
Hoey url peled onmector e |- 1 | | Easy FAx:  1-800-582-1255
R | } | INTERNATIONAL FAX:  1-510-770-2346
\Dual Band: 144/440MHz “ X CUSTOMER SERVICE: 1-51 07702345
*Connector: UHF Plug MondayFriday, 7am - Spm [PST)/ 1 Cam-8pm (EST,
*Coreless n:'art]cl;ilng:;”_ . HG1100 - W_ COD (usa only] — No personal checks, US funds ($5. D{'J Surcharge)
:uﬂmmméh;mk I:nlsnum e : H_J USPS _T\'r_ UPS V] Federal Express V] Airbome
+12' RG58 type cable with 8" RG188 1/8" dia. - For UPS Ground — Add $4.00 for the ﬁrs! 2 Ibs, and $.50 for
:ﬁe sl SUREIG WG (WO s | each additional pound.
nmeriwﬂ Prt:eml:ieacﬂptlon Weight Shipping charges based on weight.
HG1100  69.50  Hi-POWES MODHE AMMBNNG.....crrccrsvr oo 80Z. |  Cait OR WRITE TODAY FOR YOUR FREE COPY OF OUR 64 PAGE CATAIOG
VM2ZHP 4350 2 Meter Mobile ANBNNG.....cccccccverereerirsisssessismessssssssssssssssssness 9 oz. ol resdans; ock approprict st o
VM720B 49.50 Dual Band Mobile ANtENNa .......c.cccommiiemvinnirsnesnsinsesienns 1.06 Ibs. 12 manth warranty on afl EasyTech products.
VM720K 99.50 Mobile Antenna & Cable Set...........c.ciiviiiinnicnniiiiinnn 2.06 lbs. s ﬁfﬁﬂ{ﬂ . iﬂ rﬁnlrflr'r:;?ﬁ?fhcrmem
SS3B 59.50 Mobile Mount & Cable Set Only............cccoecercneerernrsessiesssieens 1 1b. it st chricss wlout el
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Final Test

Next, apply +9 volts to the B+ line after connect-
ing the negative supply lead to the ground plane of
the PC board. Immediately observe the power sup-
ply current. If it’s over about 150 mA there may be
a problem. If anything smokes or gets hot, immedi-
ately remove the power and find the problem before
proceeding.

If all seems OK, connect a VOM (analog meters
are easier to use for this test, but a DVM is OK)
across R3 and then R7. You should read about 2
volts DC (1.5 to 3VDC is OK). Next, connect the
VOM 1o Q3’s emitter. You will probably read 1 volt
or less. Now, connect the VOM 1o point A (Q12’s
emitter) and ground. Verify that adjusting R33
through its full range can vary the voltage at point A
between less than 3 volts to greater than 8 volts. Set
R3 for full voltage (>8V) at point A for now. Next,
measure the voltage at Q8’s collector. About 3 volts

1s OK. Next, measure voltage across D1 (IN757A).
it should be between 5 and 5.2 volts DC. Signifi-
cantly more or less indicates a problem in Q8, Q9,
or associated circuitry. Check for 5 to 5.5 volts
across D2, If it reads less than 1 volt, D2 is either
installed backwards or is shorted. Make sure C37
has the (+) lead connected to R27.

If it i1s OK, install crystal CR1. Connect the VOM
across R7. Apply +9 volts. Now slowly back the
slug of L1 out of the winding. You will find that the
voltage across R7 will suddenly increase, then slow-
ly decrease as the slug in L1 is tuned. Adjust the
slug for maximum voltage (2 to 4 volts is typical)
and then back out the slug for about a 10% drop.
T'his will ensure stable oscillation. As a check, a fre-
quency counter connecled to the junction of C2 and
(5 should indicate the crystal frequency. An unsta-
ble reading indicates possible problems in that the

43 1
e T gy

crystal is not controlling the frequency. If this is the Figure 3. Parts placement (component side).
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QUALITY, FACTORY DIRECT

BUY VALUE PRICED INNOVATIVE HIGH TECHNOLOGY

4 N
e g
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 .... $L399, NOW $153 eliredin .S. Price .{pid( any 3 bands, 1.8-30 MHz).... $699

\
VEC[URSGD AMP HFT lSOﬂTUNER SWITCHING POWER SUPPLY
A great combination, 4 x 811A Linear witha 1.5 kW Compact, 30 Amps. PS400........ $225
Antenna Tuner & new heavy duty Roller Inductor: LINEAR SUPPLIES, 21 A. cont. 30 max

Vector 500 ... 5899 HFT-1500 ... $399 PS-30VM metered..$199, PS30F....$179

b,
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.
P > PERORY sssonincisusisussasmibuasmissisisssssvniatonis $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 . -
VC-300 Basic Tuner ,..$#29.NOW.....$119 Im Call us Toll Free:

VC-300DLP With D.L. $149, NOW .... $139 1 (800) 267-5354

- R A
Digita Bargraph.ooe, SIRS,NOW....S178 ASK FOR FREE CATALOG
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Figure 4. PC board foil partern (component side shield layer). Solder leads on
both side of the PC board where necessary.
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Figure 5. Parts placement of the components that need to be mounted on the sol-
der side of the PC board (the opposite of the component side).

STEP |- TIN AREA WHERE CHIP IS TO BE INSTALLED
SOLDER SOLDER
_ﬁ '..,—_!.___

F, 3 x - i K

=— P BOARD

STERPZ - PLACE CHIF DM BOARD
I e

STEP 3 - TACK ONE SIDE WHILE HOLDING WITH SMALL PLIERS,
TWEEZERS ETC. BE QUICK

TWEEIER SMALL IRON WITH POINTED TIP
CHIF —TACK

i L
Wil ST Tras

STEFP &-NOW SOLDER BOTH SIDES. DO NOT OVERHEAT

T ¥ o SOLDER SHOULD BE SMOGTH
O\ fcwe [\ ® FuLLy sonceD To crp

e

STEP 5- INSPECT FOR OO0 CONMECTIHON

GOOD JONT = “'35"'_? BAD JOINT
Y (mewEaT)

CHip
MDD CONTACT
—

] " F

< SOLDER H[ff'7

22,100, 4T0pF CHIPS
CERAMIC

~<SOLOER HERE = * POINT IS
POSITIVE -
D‘_ NOTE POLARITY

0mF I5Y CHIP

Figure 6. Surface mount assembly hints.

case, try readjusting L1. If you have in-
stalled more than one crystal and a switch,
adjust for the higher frequency crystal. Next,
connect the VOM across R12. Adjust L2
and L3 for maximum voltage. This will be |
to 2 volts. If the slugs in either L2 or L3
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have no definite peak, add or subtract a turn
from that coil as required, after first check-
ing C9, C10, C11 and C12 for the correct
value. Adjust for all crystals if applicable. A
compromise may be needed. In this and any
following, tuning adjustments of crystal fre-
quencies are such that >5 MHz of output
frequency spacing is required.

If less than 1.5V is obtained, check di-
mensions L2 and L3 (often L2 wants to be
one turn less than L3). Usually, L2=3-1/2T
and L3=4-1/2T.

If you cannot get these results, go back
and find the problem. DO NOT PROCEED
FURTHER.

If everything is OK, connect the VOM
across the junction of R16 and C20.
(+LEAD) and GND (-). Tune C15, C17, and
C18 for minimum voltage (this will initially
be around 9V and should drop below 6 volts
or so). If this 1s OK, next connect the VOM
across the R18 positive lead to a 9V supply,
the negative lead to JCT C23 and R18, then
tune C19 and C21 for maximum voltage
drop across R18 (typically 2 2V DC). Read-
just C15, C17, and C18 until no further drop
is seen across R18. Check with all crystals,
if applicable. If the drop is small, try read-
justing C18. It may help to go back and re-

peak all stages Q3 and Q4 for best results.

Next, if all the previous tests are success-
ful, you can install the components in the
power amplifier sections of the transmitter
PC board. First, install resistors associated
with Q6 and Q7. Install Q6 and Q7 (watch
the orientation and refer to Figure 3), install
L10,L11,L12,and L13.

Last, install chip capacitors C26, C28,
C29, C30, and C31. See Figure 3 for correct
chip placement. Do not overheat the chips.
Make sure the PC board is tinned in the ar-
eas where chips are installed. The best way
to install them is to first tack-solder one side
of the chip capacitor. Then, solder the other
side. Now, resolder the first (tack-soldered)
side. See Figure 5. Do not overheat. Use a
25-watt iron with a pointed tip. Small fine-
point needle-nose pliers or tweezers should
be used to manipulate the chip capacitors.
C44 is somewhat large, but C28 and C29 are
tiny. Finally, install C34 and a suitable
length of small 50-ohm coax cable to J2.
Check all joints for solder bridges. Make
sure that the metal case of Q7 is soldered to
the top ground plane (top side). Q7 has a re-
verse pinout—the emitter is internally con-
nected to the case. Install Q7 and connect
leads to the underside of the PC board using
as short lead lengths as possible. Q7 must be
flush with the ground plane. Check all con-
nections, and then connect the PC board to a
50-ohm load or, ideally, a 50-ohm wattmeter
reading 0-5 watts if you have one good at
450 MHz. Connect the power supply and ap-
ply 9V. Adjust R33 for maximum voltage (=
8 volts) at point A (Q12’s emitter). Now
watch the power supply current (now at
about 100-150 mA). Adjust C25 for maxi-
mum current draw, then adjust C27 for fur-
ther current increase—this will go to 300-
600 mA.

Now, adjust C25, C27, and C33 for maxi-
mum RF output from Q7 at J2. You should
be able to get about 1 watt of RF out. Adjust
R33 to bring RF output down to 0.2 10 0.3
watt. Connect a counter between emitter
Q12 and ground. Adjust C40 for a 4.500
MHz frequency. (5.500 MHz for PAL use.
Skip this step if you omitted audio circuitry.)
Do not apply any video or audio. Verify the
transmitter output frequency with a counter.
Adjust L1 as required. Readjust all tuning
adjustments for optimum performance.
Check all crystal frequencies for proper op-
eration.

Battery Operation

This transmitter is intended to operate
from a nominal 9V source. A maximum of
+10V is recommended and a minimum of
7.5 volts. The appropriate “end point” of
performance is about 6.5 volts, below which
output drops very rapidly. A seven-cell
NiCd pack of 8.4V (actually about 9.8V
full-charge) will allow efficient utilization.
Also, six alkaline batteries (your typical AA
cell is good for about 1.5 ampere-hours)
makes a good supply. Remember that, in
general, batteries tend to lose effective “am-
pere-hour” ratings at very high or very low



COMMODORE/AMIGA

= - | REPLACEMENT CHIPS, PARTS, UPGRADES | AMICA
COMMODORE
B526A PLA/B0E1 14 6567 VIC.6561 SID.
gl L | T — LT
AN 901/225-226-227-229 ROMs __ S——— 1
Co4 Keyboard (new) ... . - 19.96

Onginal REU 1750 512K Emuﬂe:www_-_ﬂgﬂﬁ
| Computer Saver C54 protection system for spikes & F
MEW C84 Repairable Power Supply! Higher

amperage (1.8} runs cool (1 year wamanty)........... 24,95

4.3 amp version for C64 includes Commodore

Diagnostician. Perfect for packet. ... 37.95

AMIGA

85204 ClA (Mast pmblemahc for lalled nhlp! ............................... 9.95
1.3 Kickstart ROM... i L s e N
OO Y i i iamosrreiersestvrrms b e et 39 95
8372A 1 Meg Agnus. Inc."Final Tesl™ diagnostic

disketieNew "Goliath® chip puller . URRRT— K. .
Hﬁ&wﬂurm[ﬁ#amtd El'q:InS-El} ................................. 3565
B354 Pllull AL R T AT Yoo T eay L
STNeGary .. ... RS esERre CL ] S w0 § 1L 4 PR bt 1285
1 x 480 SC OP :Aal‘.luu] R, | 1
AS00 PC Motherboard q:npu.ﬂu-d andiested) 9995
MegaChip 20002 Meg AgnusRockwel chip pulled

“Final Test® diagnostic diskefle . 288 50

mmm&gmwsmmmh 5395

A2000 Power Supphy™200 wall fan_____ RSSO, - | -
Amiga AS00 keyboard (new. e:a-:lmphcenu-ri] el 50
A2000 keyboard (new. exact replacement). ... 8995 |
Swiich-Ift electronic Rom selector swilch/ Complele

compatibility with all software now with ROM speaker.____32.95
McCoy Burndy PLCC Agnus chip puller . — N

Advanced Amiga Analyzer: Checks stalus ul all da.m
transmissions/signals, disk drive, parts, bulfer chips,
alignment, joystick & mouse, read/write ermors and tells what
chips are bad {(hardware & SOMWANe) .............ooieimasiicans 70.95

E"E} THE GRAPEVINE GROUP i
— 3 Chestnut Street, Suffren, NY 10901

ORDER LINE 1-800-292-7445 [ 1
CUSTOM SERVICE: 914-368-4242

914-357-242 Hours 96 ET M-F  Fax: 914-357-6243
We Ship Worldwide 15% Restocking Prices Subject to Change
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Personal Autopatch

Make and receive

telephone calis

from your mobile

or HT with your

own personal

autopatch. Just

plugthe SDP-600

Smart Patch into

any RJ-11 phcne
jack and connect to

any transceiver's microphone/speaker jack.

Selectable full duplex or simplex mode.

Turnaround beeps on simplex.

User programmable access codes and
toll call restriction.

Automatic CW identification.
Computer controlled timeout
protection.

T/R switch controlled by audio or
carrier detection.

Regenerated DTMF for reliable dialing,

External relay or repeater control
output.

12 volt power supply included.

1.5" Hx4.6" Wx5.05" D RF shielded

metal cabinet.
Personal Autopatch SDP-600....$199.95
Shipping & handling ........ccccccrveeeen 300

Foreign orders $10 shipping

j*Com- Box 194T- Ben Lomond CA 95005
(408) 335-9120 FAX 335-9121

—_—

|_W- day money back guarantee.

Call or write for free catalog.
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THE AMSWER IS GAP TECHNOLOGY »THE AMSWER IS GAP TECHNOLOGY

An Antenna with No Earth Loss?

UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Y“ﬁllh“hm I

revoilutionary technology.
If you're looking for an anten-
na that can out perform the
:' others and give you the edge,
‘ - you're looking for a GAP. The
| PRETUNED Challenger DX-VIll is the

Detailed application manual
Low power operation, 19ma (@ 12v
CTCSS decoder on the UAI-20 only
Assembled, lesled, one year warranty
Link monitor-mix/monitor mute control
Adjustable repeater/link/DTMF audio outpuls
Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inputs

revolutionary design that
answers your demands for
multi-band operation and
unequaled efficlency with low
noise. This is the technology
that eliminates Earth Loss.
GAP delivers from an slevated |
feed. your power doesn't
disappear into the ground. Put

UAI-10 UAI-20 i up. Turn it on. No tuning. No
$44.00 $89.00 _L“T il m.mm; s
CREATIVE CONTROL PRODUCTS ol And — GAP delivers at 2
| S i 2 i o e o o
G (303) 434-9405 Ehcramn - l
CIRCLE 146 ON READER SERVICE nui:r ‘ ‘ ’ | TS GhoSoma =5 5%
TOUCH TONE DECODER: o
Decodes DTMF |
tones from audio
source, (tape,
phone, radio). |
Displays
numbers on LCD | |
display, 200 _CONTACT ADVERTISER DIRECTLY
Digit memory. = WEBBELK/m
T-2000  $169 ppd. USA @E G E
SURVEILLANCEJ‘ | 7 |
COUNTERSURVEILLANCE
catalog $5.
EMCOM |
10 HOWARD ST., BUFFALO, NY 14206 |
(716) 852-37T11  Made in U.S.A. ‘

Custom Graphics with your Call Sign

Y
SCARED OF THE CODE~ -4 Screens (2 Hi-res/2 color bar)

IT"S A SNAP WITH THE ELEGANTLY SIMPLE A :
MORSE TUTOR ADVANCED EDITION FOR 12VDC QPEFHUUH
BEGINNERS TO EXPERTS—AND BEYOND Instant Video ID

Video Relay for switching in Live
Camera Video

*Built-in Automatic Sequencer-Timer
(steps through all four screens)

Morse Code teaching software from GGTE is the
most popular in the world—and for good reason.
You'll learn quickest with the most modern teaching
methods—including Famsworth or standard code,
on-screen flashcards, random characters, words and
billions of conversations guaranteed to contain every

required character every time—in 12 easy lessons. VDG-1 with pre-programmed calls:

Sneak through bothersome plateaus in one tenth of $ 9 9
a word per minute steps. Or, create your own drills . _
and play them, print them and save them to disk. Call or write for catalog of available graphics
Import, analyze and convert text to code for addition-
al drills. ELKTRONICS

Get the software the ARRL sells and uses to create 12536 T.R. 77 * Findlay, OH 45840

their practice and test tapes. Morse Tutor Advanced
Edition is approved for VE exams at all levels. Morse
Tutor is great—Morse Tutor Advanced Edition is even
better—and it's in user selectable color. Order yours WaRSK ELKTRONICS
: - ca dl Tlﬂﬂnﬂin
Findlayg.
- 410 477250

(419)422-8206

For all MS-DOS computers (including laptops).
Available at dealers, thru QST or 73 or send $29.95

+ $3 S&H (CA residents add 7.75% tax ) to:
GGTE, P.O. Box 3405, Dept. MS,
Newport Beach, CA 92659
Specify 5% or 3% inch disk
(price includes 1 year of free upgrades)

CIRCLE 193 ON READER SERVICE CARD
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.
1
b |
T ‘H*"—Hmf 5/8"
TTE_ &35 DRILL I
374 - LHI.T'L 0.062 DOUBLE

SIDED 6-10 OR 0.040 COPPER
THIN MICA OR PLASTIC OR BRASS

IHAYLATOR U'a‘i/—q—d&n ® 1/2 HOWE
E MOUNT 0i2 WiTH /2" 2-40 SCREW

AND NUT CAUTION-USE INSULATOR
HEATSINK —=

[MECA OR TEFLON) BETWEEN
TRANSISTOR AND HEATSINK

COLLECTOR (MIDDLE } TERMINAL Q2
SHOULD SHOwW RO ELECTRICAL
CONNECTION TD HEATSINK

LH&IH PC BOARD

Figure 7. Fashioning a heatsink for transis-
tor Q12.

discharge rates. A 100 mA-hour 9V NiCd of
the type used in transistor radio applications
will last 10 to 20 minutes. This is OK for
R/C model airplanes where a short duration
flight is contemplated. A 9V alkaline battery
will go about one half hour. AA NiCds (six)
will run this transmitter 45 minutes 1o an
hour on a charge. Large “D” size 4Ah NiCds
should run the transmitter eight to 12 hours.
The choice of battery is a compromise be-
tween the size and weight allowable and the

ZN3055
HEAT
CINKED
IN&00
+!I-1:5'H'. H 2 # B 5
INPUT l TO XM TR
Eﬁ.ﬂ - s E
2w I,EE"
I0uF
INTSTA 16
Q)] SERIES PASS XSISTOR CIRCUIT
INS0O2
£
HEAT SINKED
- [2-5V o egy
weyr =M I ' LTy l * 10 AMTR
Q.0 0.0u
T de T
Izﬁv 2200
- *m
31w I:w
al
S000
ADJUST POT
FOR B-9V QUTPUT AS REQD
b) IC REGULATOR
CIRCUIT

Figure 8 (a). A series pass transistor regula-
tor circuit for use with power supplies be-
tween 12 to 15 volts. (b). An alternative IC
voliage regulator circuit.

expected longevity expected in a particular
application.

Operating From a +12 VDC Source

Often, a 12V DC source for the main
station, such as an auto or boat battery, a
power pack, or a 12V supply, is available.
The 9V transmitter can be operated from
these sources using a regulator circuit.
Two approaches are shown. One uses a
simple pass transistor and zener diode reg-
ulator. The other uses an IC regulator cir-
cuit. While the pass transistor and zener
should prove adequate, purists will proba-
bly prefer the IC regulator. Both circuits
require the regulator element (ZN3055 or
LM317T) to be heat-sinked, since a possi-
ble 5-walt dissipation could occur with a
+15V maximum input voltage. This would
produce a 6V drop with a 0.5A drain. Fig-
ure 8 shows two such circuits that would
be applicable. Do not use 9V “wall trans-
formers;” they have poor regulation and
may damage the transmitter or produce
video hum at 60 to 120 Hz.

The World of ATV

Whether you use the ATV transmitter
for mobile, portable or home station opera-
tion, you will find it to be a stable and reli-
able performer. Hopefully it will provide
you with a glimpse into the fascinating
world of Amateur Television. 7]

Resistors: 1/8 or 1/10W

P/N Value
R1,R5R38,R39,R30 2.2k ohm
R2.R6,R11,R27 10k ohm
R3 150 ohm
R4,R7,R9,R12R14,

R17,R19,R35 100 ohm
R8,R13 10 ohm
R10,R36 680 ohm
R15 330 ohm
R16 47 ohm
R18 33 ohm
R20 10chm 1/4W
R21 22 ohm
R22 100k pot
R23 22k ohm
R24,R29 100k ohm
R26,R31 4.7k ohm
R27 10k ohm
R28 330 ohm 1/4W
R32,R33 1k ohm pot
R34 15 ohm
R37 3.3k ohm
R40 82 ohm 1/4W
Inductors:

L1-L14 See the Cail Table in Part | of the Article.

Station, New Rochelle NY 10804,

MHz are an additional $7.50 each.

crystal.

NOTE 1: Kits consisting of the PC board and all parts thal mount on
the board are available from North Country Radio P.O. Box 53H, Wykagyi

The 1-walt ATV transmilter kit + crystal for 439.25 MHz is available for
$112 + $3.50 postage/handling. Crystals for 434.0, 426.25 or 421.25°

A 12-volt version of the ATV transmitter capable of a 2 watt output
(similar in design to the 9-volt version - see the June/July ‘89 issues of
Radio Electronics for details) is available for $110 + $3.50 p/h with ATV

A melal case (5-1/2" x 3" x 1-1/4") suitable for the 9-voit or 12-voit ver-
sions of the transmitter complete with one power, one BNC and two RCA
connectors is also available for an additional $15.

Paris List

Capacitors:
Capacitor Type
C1 56 pF NPO
ca2.Cc12 33 pF NPO
C3,C7,C19,C22,C38 0.01 disc
C4,C6,C8,C13,C14 470 disc
C5 82 pF
C9,C11 15 pF
C10 2.2 pF
C15,C17,C19,C21,

C25,C27,C33 2-10 trimmer
C16,C32 1 pF NPO
c18 2-18 trimmer
C20,C23,C24,C45 470 pF chip
C26,C30,C31 100 pF chip
C28,C29 2.2 pF chip
C34 5 pF mica
C35,C36,C37 1 uF/(35 or 50V) electrolytic
C39 10 uF/186V electrolytic
C40 3-40 trimmer
Ca1 220 pF NPO
C42 470 pF NPO
C43 470 uF/16V electrolytic
C44 10 wF/15V chip tantalum
C46 100 pF NPO

Semiconductors:

Q1,02 2N3563 transistor
0Q3,04,05 MPS3866 transistor
Q6 MRF559 transistor
Q7 MRFB30 transistor
Q8 2N3563 transistor
Qs MPF102 transistor
Q10 2N3906 transistor
Q11 2N3904 transistor
Q12 MJE180 transistor
D1 1N757 diode

D2 MV2112 varactor diode
D3 1N914 diode

D4 1N4007 diode
Miscellaneous

1 toroid 76T188

6 ferrite beads

3 blue slugs (Cambion)

1 PC board

1 T0220 insulator

1 4-40 screw, nut, lockwasher

1 8-32 screw 1" (for winding of colls)
2 ft. #22 enameled wire

2 ft. #22 tinned wire

2 ft. #32 enameled wire

1 crystal 52.5 - 55 MHz

To help you assemble a complete ATV station, two other ilems are al-
so available: an ATV linear amplifier to boost your output power for

$79.50 + $3.50 p/h and a low noise (1.5 dB typical) ATV downconverter

+ $3.50 p/h.

kit to enable reception of ATV signals using a standard TV set for $59.50

A complete catalog of all products is available. Please send an SASE

(with 52 cents postage).

*NOTE 2:Operation on 421.25 MHz requires use of a VSB (Vestigial

Sideband) filter (not available from North Country Radio but supplied by

band limils.

others) to prevent LSB components from being radiated outside of the

56 73 Amateur Radio Today * September, 1992




ey ."-rﬂ'.- L) -'L'."'_'"_-r"" P T il e N A ey
T
o ik nrrﬂ._)( . rl » ::_- l: e - - i . -

Eureka!

We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched

and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches $59.95 each

and it comes with our etched in stone, legendary, .
one year warranty. HF 5%__%% t;g;gﬂ TIONS

~ Instead of sifting through the field...search- 426 W. Taft Ave. Oranse. CA 92665-4296
ing, use our super quick one day delivery and Local (714) 998-3021 = FAX (714) 974-3420
cash in on a rare find. Entire U.S.A. 1-800-854-0547

CIRCLE 10 ON READER SERVICE CARD




73 Review

by Ed Karsin W3IBMW

The “Super Guy”
Tower Guy

A simple method for tower support.

Number 14 on your Feedback card

Foresight Products, Inc.
6430 East 49th Dr.
Commerce City CO 80022
Information: (800) 325-5360
Price Class: $10 each

Man'g.lr of us have tried to use an earnth screw
anchor to guy our towers. It's reasonably
priced and simple enough to install. | attempted
to install one but, after penetrating two feet of
soil, | struck shale and became disheartened. |
realize that the earth screw anchor has its
place. Unfortunately, its place and my property
have little in common. | had to find an answer
somewhere or my two beams would be spend-
ing the stormy weather on the rear patio, rather
than up on the 40-fool tower.

An obvious alternative at this point would
have been to dig three holes distanced from
the tower at the appropriate 120 degree loca-
tions, pour in the concrete, and install guy wire
holding rods. The concrete could then be cov-
ered with the loosened soil and compacted for
strength. But the thought of that much digging
made me search for an easier method of guy-
ing.

With luck and a little research | found the an-
swer, and just possibly your answer to the
ground guy wire attach point problem. It's
called a Duckbill® anchor. This simple, inex-
pensive, easy-to-install device is one of the
best-kept secrets in hamdom. It really is a “Su-
per Guy" ground level attach point for your tow-
er's guying system. The photographs give a
clear indication of its simplicity. Yet, the Duck-
bill's capabilities and strength approach the un-
believable.

The Duckbill

The Duckbill anchor is manufactured by
Foresight Products of Commerce City, Col-
orado, but many distributors of the product are
located throughout the country. One need only
glance at the photographs to recognize how the
device received its name. The Duckbill is used
in numerous ways by nurseries and building
contractors as it offers tremendous holding
power for its size and small cost.

Feeling quite pleased with my “find,” | or-
dered six Duckbills, along with an installation
Duckbill Drive Rod, Model DR-3. Within the
week, the Duckbills and drive rod were deliv-
ered by the famous "Black Truck.”

The model | selected was the B8DB-1 Duck-
bill Anchor/3000, priced at $9.98 each. Basical-
ly, the 3000 indicates the approximate amount
of pound pull the device will withstand. Under
certain circumstances, one can easily assume
that guying the tower at the triangular top will
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.offer a 9,000-pound

resistance to the wind
forces at that point,
given a correct guy
wire tension on each
guy, and of course,
soil consistency. Sur-
prisingly enough, the
greater the soil's sand
content, the greater
the holding power of
the Duckbill.

Note, however, that
the actual calculations
of how much pull or
force is exerted in your particular case should
be determined by using one of the many com-
puter programs that are available on the com-
puter market today. They are fairly accurate
and will give you the actual forces, pulls, elc.
for the wind surface area of your particular in-
stallation at a given wind factor. Knowing this
information is vital in determining the distance
to place your Duckbills and guy wires from the
tower base to insure the greatest holding pow-
er. You could also engage the talents of a
physics major who just happens to be a friend,
and talk him or her into performing the neces-
sary calculations. | did both.

Foresight Products also offers a 5,000
pound Duckbill (Model 138-DB-1) for those of
you who are lucky enough to have the space
for a “Monster Quad." Needless to say, the
holding power here would be 15,000 pounds. A
few computer calculations indicated three of
these 5,000 pounders would easily handle a
25-square-foot wind surface area antenna at 70
feet, with about a 3,000 pound safety factor.
Again, your particular soil conditions must be
taken into account.

Some might question the need for a 9,000-
or 15,000-pound hold-down anchoring or guy-
Ing system. | ran some figures through a few
computer programs | had available. Unbeliev-
ably, a 40-foot-high tubular tower offers a pro-
jected 60-square-foot wind surface area, with-
out the beam, rotor, or masting installed!
Adding a beam five feet above the tower, or a
total antenna system possessing a wind load-
ing factor of only 15 square feet, causes some
fairly heavy forces to be exerted upon the sys-
tem. We are talking about thousands of
pounds, not hundreds, of forces both horizontal

Photo A. The Duckbill anchor, when driven into the ground, provides a
heavy-duty attachment point for your tower’s guy wire.

and downward in direction, with an 80-mile-per-
hour wind blowing.

These thousands-of-pounds figures can be
quite unnerving, especially when that beam
system is bouncing around during those B85 1o
90 mph “hurricane™ winds we're not supposed
to have in Pennsylvania, or the “tropical
storms” you do have in Florida, that we Penn-
sylvanians call hurricanes. Therefore, you can
rest easily if you give yourself at least a 30%
safety factor above whatever you calculate or
the computer digitizes out.

Installation

Now that you've become a believer, let's dis-
cuss the Duckbill installation process. The
Duckbill has an arrow forged into its body to in-
dicate the side that is placed toward the earth
(which is not the pointed side). Simple enough.
The Drive Rod, Model DR-3 for use with only
the Anchor/3000, and priced at $22.79 (only
one drive rod is needed and will suffice for nu-
merous installations), is inseried into the bill's
body. The rod is then positioned to allow the bill
to be angled toward the tower. You then use a
sledgehammer to drive the 88-DB-1, An-
chor/3000 into the ground at the proper spacing
from the tower base. Foresight Products states
that this is easily accomplished, even through
shale.

However, if you decide upon the Model
5000, Foresight recommends that you rent a
jackhammer for the installation of the Duckbills.
Electrically-operated jackhammers are avail-
able at most retail rental outlets for a few dol-
lars a day, and a small deposit. (Now you know
how | really installed my smaller Model 3000
anchors.) Additionally, a heavier model drive
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Photo B. The Duckbill can be driven into
place with a sledgehammer and the DR-3

rod, GR-2 is required
when installing the
Model 5000 Duckbilis.

In either case, the
anchor is driven into
the earth as shown
until the loop is just a
few inches above
ground. An automo-
bile jack can then be
used to exert the nec-
essary force to pull
upon the bill's cable,
making the bill rotate
underground into its
proper, horizontial
holding position.

During the final ro-
tation process, | used
an automobile jack as
the 3000's loop fit di-
rectly onto my jack
safely and | was cer-
tain it wouldn't slip off.
The object here is to exercise extreme care to
prevent the cable from slipping and causing
bodily harm. The jack is pulling upward upon
the anchor cable with a tremendous force—
probably over 3,000 pounds!—but it is neces-
sary lo insure the bill's proper installation.

Once the Duckbill is in place, and it will be
when you've pulled the cable three to four inch-
es out of the earth, you're all set to install the

e

in‘va im the gro
attachment loop (on the end) is just a few inches above the ground.

drive rod. first guy wire, turnbuckle, non-conducting ca-

ble, etc. The choice is yours from here on. For-
tunately, you are now free from worrying about
whether or not your tower installation is going
to weather the next severe wind.

For more information, or to find your closest
distributor, contact Foresight Products Incorpo-
rated, 6430 East 49th Drive, Commerce City
CO 80022. They also have a toll free number:
1-800-325-5360

Happy “Super Guying”™

Number 15 on your Feedback card

UprpaTes

Letters

Refer to the July 1992 ""Letters" column, p. 2. The callsign for Joseph
P. Esposito (the second letter) should read N2NEO instead of N2NSO.
TNX to William E. Woolverton N2NSO for the correction.

THE ANSWER IS GAP TECHNOLOGY » THE ANSWER IS GAP TECHNOLOGY

An Antenna for limited space
that doesn’t limit my ability?

Yes...the answer is GAP'S
revoiutionary new Eagle.

CIRCLE 226 ON READER SERVICE CARD

) If you're looking for an antenna that
COMPLETELY can outperform the others and give
MONTHLY ELECTRONICS SHOW/SALE | PRETUNED BANDWIDTH you the edge, you've looking for &
Y GAP. The Eagle DX-VI is the newest
FREEPORT MARKET PLACE ou e offering from the people who revolu-
FREE PARKING = AT NOVA PARK ELEVATED : -
4 GAP FEED  tionized antenna design, eliminated
*FREE ADMISSION an . _ ELIMINATES th | o)
SEPTEMBER 18 1920 SEPTEMBER 18 19 20 EARTHLOSs  Ed ‘I‘t’*‘ﬁ mi el F.';mi*ﬂr:; Fga"';-;
i Sub- b Pt et
PUBLIC WELCOME scribe =1 T
$50 CASH PRIZE - GOOD FOOD | NO ] I places. Ground, pole, roof or tower
sesrsssanees TRAPS REQUIRED mount. Put it up. Turn it on. No tun-
WANTED****WANTED | t0 <A = ing. No frustration. GAP delivers
ELECTRONICS & HAM BUFFS mounTs . cverything but the hassles, And —
ANYWHERE
INDOOR SPACE $25/WKND WITH RESERVATION /73 GAP delivers at a fraction of the cost
NEW/USED COMMUNICATIONS-COMPUTERS-ELECTRONICS of the *'so-called’’ competition.
RADIO-TV-STEREO-ARCADE GAMES b
ELECTRONIC PARTS-PINBALL ROBOTICS y The Eagle DX-VI
CALL 412295 3544 FAX 412 295 4444 ‘ h e A 40m 20 17 15 12m 100
AUCTION ELECTRONICS AUCTION phone. m
i QUALITY CONSIGNMENTS ca| | phus shipping
FOR FUTURE SUNDAY AUCTIONS
BEING ACCEPTED NOW 1 _800_
RANDY ATKINSON-AUCTIONEER-AUD0O2700 6010 Bldg, B
TURN EXCESS & UNWANTED (TEMS #Tga GA N. Old Dixie Hwy.
NEXT SHOW OCTOBER 131;}5?.51::45 289_ Vero Beach, FL 32967
PA TURNPIKE EXITS
Hﬂt?l‘E 28 nunm'?u EXIT 17 0388 (4“7) 778'3728
PR Wi e L4 e - Conmeralmres e

THE ANSWER IS GAP TECHNOLOGY = THE ANSWER IS GAP TECHNOLOGY

CONTACT ADVERTISER DIRECTLY
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Number 16 on your Feedback card

A Simple Rooftop Vertical

An inexpensive and easy-to-build 40 to 10 meter antenna.

f you don’t have the real estate for wire

antennas, or if you want to try vertical po-
larization for DX contacts, give this project a
try. The only drawback is that it requires an
antenna tuner to resonate on all HF bands,
40 through 10 meters. This is really an ad-
vantage, however, since the antenna can be
band-tuned from the shack—instead of at the
base of the vertical like some antenna de-
signs. There are many tuners on the market
and many more home-brew circuits in nu-
merous publications. If you plan to experi-
ment with antennas, sooner or later, you'll be
glad you've got one.

The design criteria were:

» Reasonable cost: less than $60

» Visually unobtrusive: no guy wires or
large supports

« Made from readily available compo-
nents: hardware store

» Ease of construction: no special tools or
talent required

« Maximum height above ground: rooftop

« Lightweight for safe installation

This antenna is best described as a vertical
dipole. It is centerfed at the base of the
rooftop vertical element with a ground wire
running to a ground rod below it. This looks
electrically similar to a conventional hori-
zontal dipole.

All materials were purchased from the lo-
cal hardware store except for the tripod,
which came from a Radio Shack store. Some
hardware stores carry these tripods, too. If
your local hardware store does not stock the
aluminum tubing, they should be able to or-
der it. | know that ACE hardware stores can
get il.

Construction

[t is important that the three aluminum
tubes fit closely within one another. This
provides the rigidity necessary for the tubing
to be one self-supporting unit and unlikely to
kink under side loads. By close fit, | mean a
diametrical difference (larger tube i.d. minus
smaller tube o.d.) of approximately 0.020 to
0.030 inches. They should clamp easily us-
ing the stainless steel hose clamps and one
hacksaw cut down the end of the larger tube.

Refer to the tube clamping detail and slot
the medium and largest aluminum tubes
down (wo inches from their upper ends using
a standard hacksaw. With a pencil, mark the
small and medium tubes twelve inches from
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by Paul Stump NOLRF

I—nuauzn BUMPER
340D xan
[nmnm TUBING

—10" HOSE CLAMP
{2 PLACES)

B 00. X8 H,
ALUMINUM TUBING

—10"CDx8ft
ALUMINUM TUBING

3 B TALL TRI A1 16" LD PLASTIC PVC
\ PIPE, 300" LONG
COAX CENTER
RUBBER BUMPER—— — o CONOUCTOR
\ COPPER GROUND
WIRE

ATTACH TO GROUND
ROD

Figure 1. Overall diagram of the rooftop
vertical.

Photo A. The simple
rooftop vertical.

their lower ends. In-
sert these into the
medium and the
largest tube to the
pencil mark. Be sure
to use hose clamps
with hex-head adjust-
ing screws. Clamp
the three tubes to-
gether very securely
using a ratchet and
socket or a nut driv-
er. Don’t use a
screwdriver to tight-
en the clamps be-
cause it will in-
evitably slip out of
the screw slot and
impale your other hand.

Now drill a hole in the lower end of the
largest tube, about two inches above the bot-
tom. This hole should be just slightly larger
than your brass screw. The coax center con-
ductor will attach here later, but don’t install

Photo B. Close-up view of the coax feedpoint.



Made in
the USA

Call for free catalog - Factory Direct Order Line:

FL (305)771-2050  FAX (305)771-2052

You want a

bargraph & a full
range counter - i
Optoelectronics s,
= can deliver!

B Now for a limited time only, $160.
off the list price. for our Full Range
. Model 2810 with bargraph — plus:

* Full range -10Hz to 3GHz.
& * LCD display (daylight visibility).
e True state-of-the-art technology
with the high speed ASIC.
& | < NiCads & Charger included.
e Ultra-high sensitivity.
* 4 fast gate times.
» Extruded metal case.
e Compatible with MFJ207.

Suggested options

TA100S:
Telescoping Whip Antenna

CC30
Vinyl Carry Case
BL28:

Universal
Handi-Counter™

Model 3000, $375. and
Bench Model 8030, $579.
Both offer frequency,
period, ratio and time
interval.

5821 NE 14th Ave. * Ft. Lauderdale, FL 33334
% Ship/Handling (Max. $10) U.S. & Canada.

15% outside continental U.S.A.

Visa and Master Card accepted.
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BRASS NUT (2)
PYC PIPE BAASS WASHER
| HING TERMMNAL
BRASS SCREW

BRASS WASHER

RUBBER BUNMSER — ——

COAX CENTER
CONDUCTOR

PN GROUND WIRE

. NN\

WIRE NUT
Coax SHIELD

cﬂfﬁg () 2.00"
L — i
' sufr
12.00"
Y.
b)

Figure 2 (a) Coax connection detail.
(b) Tube clamping detail.

the screw yelt. Install the rubber bumpers on
both ends of the completed assembly. Be
sure to drill a moisture drainage hole in the
bottom bumper. This hole can be the same
diameter as the screw hole you just drilled.
You should now have a combined length of
tubing (the driven element) 22 feet long.

Refer to the antenna assembly drawing.
The assembled three tubes will float inside
the plastic PVC pipe which is clamped into
the tripod. This allows the driven element to
flex enough to withstand the 50 to 70 mph
winds we often experience here in Kansas.
(Who says Chicago is the windy city?) With
the PVC pipe clamped in the tripod and us-
ing a level to check for vertically plumb con-
ditions, secure the tripod to the roof using
galvanized or brass three-inch screws, two
per leg. Adjust the height of the PVC pipe in
the tripod so that it is about three inches
above the roof to allow coax connection be-
low.

Insert the aluminum tubing assembly in
the PVC/tripod assembly from above. Re-
member, the aluminum tubing does not fas-
ten to anything structurally—gravity holds it
down. The lower rubber bumper rests
against the roof. Insert the brass screw and
one brass washer through the hole you
drilled in the lower end of the antenna.
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Tighten the other brass washer and one brass
nut on it.

I have found that you get what you pay
for in many purchases. This is especially
true when buying coax. Use only enough
high-quality, 50-ohm coax (RG-8 or RG-8X)
to reach inside the house and to your rig
(maybe six feet extra inside). If this runs
over three feet outside the house, somehow
attach 1t to the house at three-foot intervals
so that the wind does not whip it and dam-
age it. Use coax staples or nails and ty-
wraps. If you don’t, the XYL will be greatly
disturbed by the noise it creates in windy
weather.

Meanwhile, back at the antenna, strip
back three inches of the coax and crimp a
ring terminal on the center conductor. Coat
the coax with RTV or silicone bathtub caulk
around the area where you have separated
the center conductor and shield. Then cover
this area with electrical tape or heat-shrink
tubing. This 1s to prevent moisture from
wicking into the coax. Attach the ring termi-
nal to the brass screw with the remaining
brass nut. Refer to any ARRL Handbook for
proper coax connections and care.

Using a common household variety wire
nut, attach the coax shield to a length of
12- or 14-gauge wire (solid or stranded),
long enough to drop straight down the
side of the house. Connect the ground end to
a good ground rod (eight feet in the ground,
if possible). Ty-wrap the the antenna end of
the coax and the ground wire to a leg of the
tripod to provide strain relief. As with the
coax feeder run, attach the ground wire to

the house every three feet or so. Install a PL-
259 coax plug at the rig end of the coax and
connect il to your antenna funer antenna
jack.

Safety

Now, let’s jump start your common sense.
Stay away from electrical services to your
house—this thing is 22 feet long. Although
the aluminum assembly is lightweight (less
than 6 pounds), it is a bit awkward to manip-
ulate on top of the roof. Therefore, practice
on the ground lifting it up three feet as if you
were inserting it into the tripod on the roof.
Determine the best places to hold it and get
a feel for its balance. Make sure your ladder
is in good shape and be sure of your fooling
at all imes.

Final Notes

[ have not had much luck using the built-
in antenna tuner in my rig with this antenna.
However, | suspect one could adjust the
length of the elements to find a compromise
which would play with the limited capabili-
ties of an automatic tuner. I have had great
signal reports on 40 through 10 meters using
an MFJ-989C tuner. This tuner will even
resonate the vertical on 80 meters.

Although [ haven't tried it yet, this might
make a good portable antenna for Field Day,
as the elements telescope into one another
for transport. You might try using long gut-
ter nails to fasten the tripod to the ground.
Another application could be to mount it to
the bed of a pickup truck and use the bed as
a ground plane. l

o
<

Description

<

10-24 brass nut
#10 brass washer
8' ground rod

12-gauge wire nut

AR coax staples

AR ty-wraps

(AR = As Required)

Required lools:
Hacksaw
Pencil
Measuring tape
Electric drill

Parts List

3-foot-tall rooftop tripod

1.063" i.d. PVC pipe

1.000" 0.d./0.900" i.d. (18-gauge) aluminum tubing

0.875" 0.d./0.775" i.d. (18-gauge) aluminum tubing

0.750" 0.d./0.650" i.d. (18-gauge) aluminum tubing

0.75" to 1.00" slainless sieel hose clamp with hex head adjustment screw
0.75" i.d. rubber bumper

1.00° i.d. rubber bumper

10-24 x 1.50" brass screw

14 AWG/#10 ring terminal
3.00" galvanized or brass screw

PL-259 coax connector

AR 12 or 14-gauge ground wire

AR RG-8 or RG-8X coax

AR RTV or silicone caulk

3 electrical tape or heat-shrink tubing

0.201 diameter drill bit for brass screw
Wrenches for tripod bolts & brass nuls
Ratchet & socket or nutdriver for hose clamps
Screwdriver for brass screw

Level with 90-degree plumb bubble

Crimp tool for crimp terminal




Regular SALE

HF Eqmpme—ut
@ $6395.00 4899

IC-781 Xcvr/ps/tuner/scope............

IC-751A 9-band xcvi/SWnx ......... @ $1440.00 1159
PS-35 Internal power supply............. 228.00 208%
FL-63A 250 Hz CW filter (Ist IF) .......... 59.00
FL-52A 500 Hz CW filter (2nd IF) ..... 115.00 109%
FL-53A 250 Hz CW filter (2nd IF) ...... 115.00 109%
FL-70 2.8 kHz wide SSB filter ............. 99.00

IC-735 HF xcvr/SW revr/mic............ @ 1064.00 8385
PS-55 External power supply ........... 228.00 209%
AT-150 Automatic antenna tuner ...... 446.67 389%

FL-32A 500 Hz CW filter...................... 69.00
EX-243 Electronic heye; unit .............. 64.67
... 18.67

lIT 30 Tone encoder...

IC-725 HF xcvr/SW revr/mic ........D® $893.00 719%
AH-3 Automatic antenna tuner......... 488.33 429%
IC-726 10-band xcvr w/bm. .........D@ 1283.00 1058

HF Accessories: Regular SALE
IC-2KL HF solid state amp w/ps ... ® $2079.00 1679
IC-4KL HF 1 kw amp w/ps............... = 7275.00 2983

EX-627 Automatic antenna selector ..... 314.67 279%
PS-15 20A external power supply ........ 183.00 169%
PS-30 Systems p/s w/cord, 6 pin plug 363.00 299%

SP-3 External speaker.........cccerveneninnnee. 09,00
SP-7 Small external speaker................... 32.00
CR-64 High stab. ref. xtal; 751A, etc ... 79.00
SM-6 Desk microphone ... .. 4793

SM-8 Desk mic: two cables, scan C...89.00
AT-500 500w 9 band auto ant tuner ..... 589.00 529%
AH-2 8-band tuner w/mount & whip..... 780.00 689%

Ancmuﬂaﬁc-mnssnsmzsnzs « CALL

OLD PRICES +
Bonuses Extended!

VHF/UHF Base Transceivers Hegular'SALE
IC-275H 100w 2m FM/SSB/CW....... @ $1455.00 1179

IC-475H 100w 440 FM/SSB/CW ......@ 1665.00 1395

IC-575A 25w 6/10m xcvr/ps .........D@ 1455.00 1156
IC-575H 25w 100w 6/10m xcvr ........ @ 1564.00 1283

IC-1275A 10w 1.2GHz FIWSSBICW @ 1923.00 1553

VHF/UHF FM Transceivers  Regular SALE
1C-229A 25w 2m FM/TTP mic ........ ® $392.00 319*

IC-229H 50w 2m FW/TTP mic ............. @ 425.00 349
IC-38A 25w 220 MHz FM xcvr .............@ 409.00 339%
IC-449A 35w 440FM xcvr/TTP ............ @ 473.00 389%

IC-1201 10w 1.2GHz FM/SSB/CW ......@ 831.00 709%
Dual band FM Transceivers Regular SALE
IC-2410A 25w 2m/440 FW/TTP mic ..@ $889.00 725
IC-2410H 45w 2m/35w 440 FW/TTP..@ 932.00 769*
IC-3220A 25w 2m/440 FW/TTP mic..D@ 685.00 5659%
IC-3220H 45w 2m/ 35w 440 FWTTPD® 727.00 589
IC-2500A 35w 440/10w 1.2GHz FMD® 1039.00 825
Multi-band FM Transceiver  Regular SALE
IC-901 50w 2m/35w 440 FM xcvr...@® $1039.00 829%
UX-RI1A Broad band receiver unit ..... 405.00 349%

UX-19A 10w 10m unit ... . 311,00 269%
UX-59A 10w 6m unit. .. e 363.00 329%
UX-S92A 2m SSB/CW muclule ............ 623.00 549%
UX-39A 25w 220MHz unit ......e.eeeerene. 363.00 329%

UX-129A 10w 1.2GHz unit... .. 571.00 499%

UX-498 440MHz module for 1C-900 ....... 363.00 319
IC-970A 25w 2m/430MHz xcvr/ps ....O 2499.[!{} 1939
IC-970H 45w 2m/430 MHz xcvr ....... @ 2567.00 2093
UX-R96 50-905 MHz receive unit........ 405.00 349%
UX-97 1.2GHz band unit ....... .. 1039.00 869%

VHF/UHF Mobile Antenna Regular SALE
AH-32 2m/440 Dual Band mobile ant ... $39.33
Larsen PO-K Roof mount ...................... 23.00
Larsen PO-MM Magnetic mount ... 28.75
VHF/UHF Repeaters Regular SALE
RP-1520 2m 25w repeater............. @ $2319.00 1503
RP-2210 220MHz 25w repeater...... @ 1715.00 1409
RP-4020 440MHz 25w repeater. ...... @ 2392.00 1933
RP-4020/50W 440MHz 50w repeater.® 2599.00 2149
RP-1220 1.2GHz 10w repeater ......... @ 2703.00 2229

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 -

Handhelds Regular SALE
IC-P2AT NEW! 2m HT....... $421.00 349%
IC-P3AT NEW! 220MHz HT 421.00 349%
IC-P4AT NEW! 440 MHz HT 467.00 389
IC-2A 1.5w 2m HT = Closeout...... 199%
IC-2AT 1.5w 2m HI/TIP ..... 247.00 219%
|C-02AT/High Power 2m@ 333.00 279
IC-03AT 2.5w 220 HT/TTP@319.00 255%
IC-ZSA Zm HT ............. D@ 345.00 2795
IC-2SAT 2m/TTP............ @ 372.00 309%
IC-2SRA 2m/25-905 rnx.......572.00 479%
IC-24AT 2m/440MHz/TTP ... 456.00 379%
IC-3SAT 220MHz HT/TTP @ 351.00 289%
IC-4SAT 440MHz HT/TTP @ 351.00 289%
IC-4SRA 440/25-905 rx...... 579.00 489%
|C-2GAT 2m HI/TTP....... @ 372.00 309%
|C-4GAT 440MHz/TTP....® 372.00 303*
IC-12GAT 1.2GHz/TTP....® 381.00 313%

IC-W2A 2m/440 HT ............ 588.00 489%
Alrcraft band handheids  Regular SALE
A-2 5W PEP synth aircraft HT .............$525.00 429%
A-20 aircraft HTw/VOR ..................... 62500 469%

A-21 Navicom Plus Aircraft HT ... 660.00 4939%

Shorowave Hecelvers Regular SALE
R-1 100kHz-1.3GHz AM/FM pocket @ $533.00 449%

R-71A 100kHz-30MHz revr............. @ 1019.00 g29=
RC-11 Infrared remote controller....... 71.00

FL-32A 500 Hz CW filter..........cocconnee. 69.00
FL-44A SSB filter (2nd IF)................ 178.00 169%
EX-257 FMunit.......ooooeeeeevecenneenn. 49.00
EX-310 Voice synthesizer................... 99.00

CR-64 High stablity oscillator xtal..... 79.00
R-72 30kHz-30MHz SW receiver...... @ 972.00 789%

Accessoriesfor
R-1/R-72/R-100/R-3000
CALL

R-100 100kHz-1,856GHz AM/FM, 12v@ 707.00 579

R-7000 25MHz-2GHz receiver........ @ 1221.00 968%
RC-12 Infrared remote controller....... 71.00

EX-310 Voice synthesizer ................. 99.00
TV-RT000 ATV unit.................c.ce.... 139.00 129%
SP-3 External speaker ....................... 63.00
CK-70 (EX-299) 12V DC option........... 13.00
R-7100 25MHz-2GHz receiver ............1383.00 1169

R-9000 100kHz-2GHz all mode rEvr:iI $5677.00 4599

Effective July 1st, ICOM announced some
Drastic Price Increases, however, all AES
stores will honor the Old Prices & Bonuses
until our present old inventory is exhausted.

FAX: (414) 358-3337

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

AES

28940 Euclid Avenue
Phone (216) 585-7388

1-800-321-35%4

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) 461-4261

No Toll Free Line

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

1-800-634-6227

Watch for Future
AES® Branch Store
Openings!




ASK KABOOM

Number 17 on your Feedback card

Michael J. Geier KB1UM
c/o 73 Magazine
70 Route 202-N
Peterborough NH 03458

Pick A Rig

So, those flashy magazine ads
have finally gotten to you, huh? Now
you're itchy to replace that 1974 HF
rig with its drifty VFO and weak receiv-
er. Well, today's rigs certainly are a
whole lot better! And, despite their
higher prices, they're a lot cheaper,
too.
What? Sounds preity contradictory,
right? Well, consider this: In real dol-
lars, you are getting far more radio for
your bucks than you did when you
bought that old cne. Sure, the new
ones cost from $700 to $3,000, but the
old ones cost from $300 to $800 and
that money was worth a great deal
more back then. And did your old ra-
dio have the stability of digital synthe-
sis, a speech processor, automatic an-
lenna tuner, memories, built-in dual
VFOs, split frequency operation and
all those other nifty features we've
come to take for granted? Of course
not!

OK, today's rigs are pretty neat.
And they do cost lots of money. So,
before you plunk down your precious
cash, it pays lo do some research, in
order to be sure you get the radio you
really want al a price you can afford.
Let's take a look at what features and
specs are typical of today's rigs, and
how they differ among the various
price levels.

Gimme Power

Most rigs produced today put out
100 watls of power. There are some
expensive ones which can produce
150 watts and one or two which put
out more than 200 walts. Does it mat-
ter?

Usually not. The difference be-
tween 100 and 200 watis is 3 dB, or
one-half of an S-unit! And the differ-
ence between 100 and 150 watts isn't
enough to notice at the receiving end.
Far more important is the ability to
control the amount of power. Some
rigs have power output controis that
work in all modes, while others let you
adjust the outpul power only in CW,
AM and FM, relying on the mike gain
control to control it in SSB. Unfortu-
nately, that method makes it very hard
lo keep the power below the level you
want, because voice peaks can still
drive the output quite high. But why do
you care?

Gimme More Power

You care because you might want
to add a linear amplifier one of these
days, and most require maximum
drive power to be less than 100 watts.
Especially if you want to run the amp

The Tech Answer Man

at less than its maximum power (to
prolong the life of the amp or reduce
TVI), you need to be able to control
the output of your rig. If you think you
might ever buy an amp, be sure to
get a radio with an all-mode RF power
output control. Yes, you can control
maximum output using the ALC line
which runs from the amp back to
the radio but, unless the amp has ad-
Jjustable ALC, you may not be able
to set it where you need it. Also, ALC
voltage and polarity are nol standard-
ized, and some amps don't control
some radios very well. Some com-
binations don't work at all. In fact,
many hams don't even connect the
ALC line, although you should if you
can, because il really helps avoid flal-
topping distortion and all the woes that
brings.

Tuner Up

Nearly all new rigs have solid-state
RF power amps. The convenience of
being able to change operating fre-
quencies without retuning the finals
has made the tube final obsolete.
Transistor finals have many advan-
tages, but just one drawback: They
cannot match a wide range of antenna
impedances. If you have a great an-
tenna system with a low SWR across
all the bands you want 1o use, then it's
no problem. If, however, you live in the
real ham world and have a 3;:1 SWR
on 75m and want to use your 20m
dipole on 17, then you need some
method of matching the rig to the an-
tenna. Today's solution is the automat-
ic antenna tuner.

Sure, you can buy a manual tuner
for under $100. You can even build
one for much less. Bul now you're
back to the old annoyance of retuning
every time you move more than a few
kHz. Heck, you might as well have
stuck with tube finals! A much better
approach is to buy a rig with an inter-
nal automatic tuner. With such a set-
up, you need only press one button
and your rig will be matched in a sec-
ond or two. Although you can pur-
chase external autotuners, it is far
nicer to have the unit built into the ng.
While some radios come with the
tuner as a standard feature, most offer
it as an option. Buy it installed when
you get the rig; it'll cost you a great
deal more il you want it later. Typically,
a rig costs about $200 more with the
tuner, but the tuner alone costs $300
or more, and you still have to install it
or pay someone else 1o do il

The lowest-priced radios don't offer
autotuners at all, leaving you with the
necessity of getting some kind of ex-
temnal tuner. If you really need to save
money, you can buy or build a small
tuner and just live with the required
knob twiddling. Heck, some hams, es-
pecially those raised on tubes, actually
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enjoy doing the adjustments. For me,
it's just an annoyance. And I've seen
more than a few tube diehards con-
verted after five minutes of playing
with an autotuned rig.

Can | Hear You?

Perhaps the single most important
characteristic of any transceiver is the
quality of its receiver. All of loday's re-
ceivers have more sensitivity than you
need on the ham bands, so don't quib-
ble over the difference between 0.2
and 0.16 microvolits! But sensitivity is
just one aspect of a receiver's quality.
Far more important are selectivity,
AGC smoothness, resistance to over-
load, and phase noise. All of these
things contribute to the overall sound
you'll be listening to. Is there really a
noticeable difference belween modemn
receivers?

You bel your sweet dipole there is.
Even among similarly priced radios,
you'll find tremendous difierences.
Some rigs are smooth-sounding and
lovely to listen to, while others may
distort voice peaks because of lousy
AGC. Still others sound muddy and
can literally give you a headache,
thanks to phase-noisy synthesizer de-
signs. Unfortunately, there’s no easy
way to tell from the published specs
whether or not you'll like any particular
receiver. The very best way to find out
is to actually try the rig before you de-
cide to buy it. Ham radio slores are a
great way to do this, because often
you can perform A/B comparisons,
since the radios are lined up right next
to each other. If you don't live near a
store, though, you may still be able to
try a radio out simply by asking around
on your local repeater. If it's new, you
can bet some local ham has one and
can't wait to show it off.

Beware

Take brand advice with two grains
of salt. Nearly every ham loves the
brand of rig he or she owns and thinks
it is better than the other brands. One
ham will tell you that ICOM is the
greatest, while another will swear by
his Ten-Tec. The truth is, the satisfac-
tion you will get from your radio can
vary, not only by brand, but by various
models within a given brand. In other
words, you may love one Kenwood or
Yaesu and hate another one. The only
time it really pays to listen to anecdo-
tal advice is when it concerns repair
problems. If several hams lell you that
their model XJ-1200 has had lots of
PLL problems, it pays to avoid that rig,
even if you get a good deal on one.

General vs. Specific

Most new radios have general cov-
erage receivers. If you like shoriwave
listening, the wide coverage (typically
150 kHz to 30 MHz) will give you
countiess hours of pleasure. Having
been a shortwave listener most of my
life, | can heartily recommend that you
give it a try. Some of the best news
coverage in the world comes from the
BBC. And il you have a multimode
digital controller, you can copy news

photos, weather maps, RTTY traffic
and lots more.

There's a small price, however, to
having a general coverage receiver:
The overioad rejection and some other
receiver characteristics are not quite
as good as they can be on a good re-
ceiver designed only for the ham
bands. In my experience, though, gen-
eral coverage receivers perform more
than well enough; I've never had a
problem. | suppose if | were a con-
tester | might feel difierently.

Bells and Whistles

Today's rigs have lots of knobs and
buttons on them, with each new model
attempting to outdo the last. If you're
used to an old Swan, you're in for
quite a shock! Looking at my TS-940, |
count 47 swilches and 19 knobs.
Yikes! Do we really need all this stuff?
Perhaps not, but a lot of it is really
nice to have, even if you use it only
once in awhile. Some of il is just pure
marketing: “They've got it so we'd bet-
ter have it t0o." The ease with which a
new radio can be learned and used,
however, does not directly depend on
the number of controls it has. Far
more important is the philosophy be-
hind its “"user interface.” In other
words, the locations of the various
controls and the sequences you must
perform in order to carry out the oper-
ations. The user interface varies
tremendously from manufacturer to
manufacturer. The only way to know if
you like it (and believe me, you will
like some and hate others) is 1o try il.
If you don't live near a radio store, try
out a friend’s rig. Even il it isn't the
same model, its interface probably will
be similar as long as it was made by
the same company. Let's take a look
at some of the available features and
how much you need them:

RIT: Nearly all rigs have it. Some
have a separale control, while others
use the main tuning knob in conjunc-
tion with a button. The separate con-
trol is preferable.

XIT: Many rigs have it, although
some low-priced ones don't. For nor-
mal, non-contest use, you really don't
need it.

Notch Filter: Very useful. Lets you
take out tuner-uppers and other het-
erodynes. If you really like a rig,
though, and it doesn’l offer a notch fil-
ter, don't pass the radio up on that ac-
count. You don'l use the filter that ol-
ten.
Attenualtor: Lets you knock down
the receiver's front-end gain. Some-
times useful on 75m in high-QRN con-
ditions. You can live without it.

RF Gain: Lets you adjust the IF
gain. Works somewhat differently than
an atienuator. Some folks use 'em, but
| never do; | just leave it all the way
up.
Adjustable AGC: Handy. Most offer
Fast/Slow selection, while a few also
offer a medium setiing or are continu-
ously adjustable. Usually, you leave it
in the slow position, turning it to fast
only for CW and digital modes. Some

Continued on page 68



DURA-FLEX’
shock mgunts silence
sprlng-gen irated RF noise. 1-800-426-2891

YAESU

| Satelli

* DURA-FLEX neoprene elastomer
significantly advances antenna shock
absorption technology.

¢ Eliminates RF noise in duplex radio
systems from metal-to-metal contact in
conventional steel springs. LIST

® Drastically cuts whip vibration which can E—;ﬂuﬂ_ﬁw 11E£Lﬂl;1$t ar dﬁ .00 g:l::
| - m, ner '

darpage or b_real-: antennas w:_th steel ET-767 GX Gan. Ched Xovr 0co/ . Cal'$

springs on high-vibration vehicles. ET-800/AT 10-160M 10C j" Io  Calls

¢ Solid brass adaptors molded into neoprene; FT-747 Q{ged WY/ Call s

- |
o -]

braid totally isolated through center cavity. FL-7000 4 Call

* Field-proven against heat, cold, humidity ET.mm ~ s
: Fall Fun
FT, ~

and abrasion extremes. P Call S
* Models for roof, trunk or magnetic Frre _390 / AT all I
FT-5200%0

mounting. 2 meter, 220 MHz or UHF. all $

FT-2400 50y o T
the antenna specialists co. iz N, S\
FT-411E 2nPM | /T 1S
- FT-811 70cm.FNILA 99400 Call$
amdmmmm FT-4152m, 2w FM HT 40900 Calls
Cleveland, OH
44139-3996 |
216/349-8400, Telex: 4332133, Fax: 216/349-8407 |COM

Iping the world communicate®*

CIRCLE & ON READER SERVICE CARD

LIST
IC-781 Deluxe HF w/scope 6523.00 Cals
IC-765 Ge. Cvg Xowr 2856.00 Calls
IC-735 Gen. Cvg Xcvr 1145.0Q¢ Call §
IC-728 New Transqgiver 092 Call §
IC-729 Ngw Trans Mk r

IC-R700 +1 M

IC-71A 100 - gl §
A g 1$
alls |

all §
all §

:,,.;. > Fall Fun
= IC-765

‘ IC-228H M=

IC-W2A 2m
IC-24AT 204
IC-2SAT 2m,
IC-P2AT Ne 3

5
." . ns

(C-3SAT 220MHE A/ TPH 357.00 Call $
(C-4SAT 440MHVW/TT H 392,00 Call $
IC-4GAT 440MHz w/TT HH 362.00 Call$

KENWOOD

AEA

Cushcraft Dalwa Digltal
KAM Kantronics KiMMirage |
Lakoview Larsen MFJ A.F. Concopts
Swundard Vibrofiex Comet

1-800-426-2891

ﬂa‘-" ol METRO: (612) 786-4475
cpn? 2663 County Rd. |
Mounds View, MN 55112

Super Minnesota Watts 1-800-279-1503

mmtasmmmmsm CIRCLE 153 ON READER SERVICE CARD
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Number 18 on your Feedback card

Bill Brown WBSELK

clo 73 Magazine
70 Route 202 North

Peterborough NH 03458

The Flight of SPECTRA Il

On March 21, 1992 at 7 a.m., the
Franklin Community High School
(Franklin, Indiana) Aerospace class
launched their third high altitude balloon
experiment. These experiments were
part of a continuing school sponsored
program aimed at teaching weather and
communication satellite technigues.
The students actually got a chance to
design and build their own “satellites”
and launch them to the edge of space
with balloons to simulate the real thing.

Two Separate Flight Experiments

Two separale balloon payloads were
launched from the baseball field at the
school. The first balloon package car-
ried aloft an actual aircrafl transponder
(donated by TERRA transponders of Al-
buquerque, New Mexico) and a 2 meter
300 milliwait FM beacon (built by Dan
N9KZH) with a tone-modulated CW ID.
The second balloon package consisted
of a Wyman Research ATV transmitter
on 439.25 MHz with on-carrier sound, a
2 meter FM receiver, a 10 meter FM
transmitler on 29.6 MHz, and a 100 mil-
liwatt CW transmilter on 28.322 MHz.
Anyone heard coming in on the 2 meter
uplink would be repeated oul on the
ATV on-carrier sound frequency as well
as the 10m FM output. The idea was 1o
link up a number of classrooms across
the midwest using the balloon as a
crossband repeater. In addition to the
amateur radio payload, a separate
Samsung AF-SLIM camera was at-
tached loaded with special infrared film.
The camera was set up to take a pic-
ture automatically every 10 minutes.
Thanks to the special film, a series of
very delailed and spectacular pho-
tographs were obtained throughout the
flight.

Liftoff

The first balloon (with the transpon-
der) was filled with just enough helium

Ham Television

to lift the payload and barely left the
ground when it was released. It finally
headed leasurely up lowards the edge
of space. The second balloon was filled
with an abundance of helium and had
plenty of excess lift. At liftoff, it zipped
up at over 1500 feet/minute, almost as
if it were helped along by a rocket.

Since the second balloon carrying
the ATV gear and the crossband re-
peater was zipping along much faster
than the transponder balloon, it reached
its maximum altitude (about 90,000
feet) in about 1.5 hours. Along with
speclacular aerial views of Indiana and
the Ohio River, the crossband voice re-
peater saw a good deal of activity.
Since the ATV transmitter operated with
on-carrier sound (FM voice modulation
of the cenlter carrier) anyone with a 440
MHz HT could tune into the voice activi-
ty just by tuning into the center carrier
of the ATV signal. At least three schools
were able to work through the repeater
and over 50 individual stations in a sev-
eral state area were able to establish
contact with the student-operated com-
munications center al Franklin High
School.

Recovery

The ATV balioon burst over extreme
southeastern Indiana and the package
plummeted back to earth when the
parachute fouled up. Fortunately, the
payload managed lo just make it over
the Ohio River to land near Warsaw,
Kentucky. The payioad was found just
over an hour after the landing in reason-
ably good shape considering its rapid
descent. Good ATV reception was re-
ported in several Midwestern states and
one school in Olds, Alberta, Canada, re-

Photo A. The Spectra Ill ATV payload.
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Photo B. The launch team infiates the first balloon.
(1 to r): Chuck WBSIHS, Pat WBSIQI, Seth KB4BGV
and Darren Rasmussen.

Figure. The FCHS balloon system diagram.

ported receiving not only the 10 meter
transmissions but the 70 cm on-carier
output of the balloon repeater as well (a
remarkable distance of 1500+ miles on
UHF). The 10 meter CW 1D was heard
by Bill WABYPE in Glendora, California,
even after the landing (the 10m dipole
was draped over two bushes).

Long after the ATV package had
landed, stations from across the Mid-
wes! reporied hearing the very strong 2
meter FM output from the first balloon.
Since the balloon was filled with very lit-
tie positive list, it took over 3-1/2 hours
to complete the flight,

Due to the increased flight time, the
payload drifted across most of Ken-
tucky and landed near the town of
Isonville, Kentucky (over 180 miles from
the launch site). The intrepid Indianapo-
lis foxhunters finally located the payload
hanging 70 feet up in a tree around 11
p.m. After numerous theories of the
proper method for payload removal
from the tops of trees, a local resident,

Mr. Julian Fyffe, came up with the solu-
tion. He said, “If | were you, I'd chop
that tree down!" Julian disappeared for
a couple of minutes and reappeared
with a chainsaw. He chopped down the
balloon-ealing tree in no time at all. All
the chase crew had to do was walk up
to the top of the tree and pluck the
package from the formerly lofty branch-
es. | understand that chainsaws are
now standard equipment on any balloon
chase.

A special thanks go out to the follow-
ing flight sponsors: Wyman Research,
Avex Portable Battery, Samsung Cam-
eras, Terra Transponders, Milo & As-
soc., Inc.

Thanks to Chuck Crist WBSIHS for
the information in this month’s column.
His conlinuing support and advice to
the Aerospace class al FCHS (as well
as the many area hams who pitch in lo
launch and recover the payloads) has
made this a very exciting program for
the students. In fact, the design and
launch of payloads is now part of the
class cummiculum. If you have any ques-
tions about starting a similar venture
with your local school, fee! free fo con-
tact Chuck at 6455 Madison Ave., Indi-
anapolis IN 46227 (please enclose an

SASE). ﬂ

Photo C. Inside view of the Spectra Il payload. All
components were mounted on a lriangular-shaped

inner core which fit inside the styrofoam package.



A NEW GENERATION ...
THE EMOTO & CREATE FAMILY!

EMOTO is ouito set high standards! EMOTO
supplies over 60% of the Japanese market with
many innovative features. EMOTO also has an
AZ-EL rotator with computer [JO ports, for
those working satellite or EME Moon Bounce.

CIiP5130-1 This high gian, wide-
band VHF/UHF antenna is excellent
for DXing, Amatcur Radio, FM
broadcast, scanners, VHF/UHF tele-
vision, government, cellular and
business band use.

CREATE Rotator Featrues: RCS

Cast and machined aluminum gearing,
worm drive brake gearing, auto, mast
clamp guides, preset (on 3 models), wa-
Ler tight connector, circle overlay avail-
able for USA, long term reliability.

ROOF TOP TOWERS | max.wind max. vert.
model  height base width  load ft.2 load Ibs. weight
CR18  5"10" 311" 21@%0mph 440 18
CR30 910" 39" 27@%0mph 132 33
CR4S 149" 39" 23@%0mph 881 57

Photo D. (I to r): FCHS students Andreas Sohmiein and David Smithers ready
the Spectra Ill ATV package for liftoff

The FCHS Balloon Team

ﬁ’:‘?‘ih Electronic Distributors Co. 325 Mill StL N.E. Viienna, VA 22180
4 enco} Ph. 703-938-8105 FAX 703-938-6911
Call Your Favornite Dealer Today!

Doug Craig

Chuck Crist WBSIHS
Pat Crowe WBSIQI

Ron Hamilton KASVWR
Dave Distler KNSE
Steve Smith WA4VWY
John Goolby WJSU

Bob Rogers

Rick Tyre NSHLL

Mike Sercer WASFDO
Seth Rossman KB9BGV
John Lutz NSJL

Darrell Sego KM3SS
Dave Latsch NSMCE
Mike Crist

Mike Rosemark KASVMRA
Ron Pogue KDSQB

Ken Jessup

Dan Trogglin NSKZH

Chase Team:
440 MHz

Tom Curran N9DZ.J
Cliff Vaught N9FHF

Bernie Hefferman KBSAWS

Larry Oaks WBSYAJ

2 meters

Dan Trogglin NSKZH

Malcolm Mallette WASBVS

Paul Bohrer W9DUU
J.R. Denney N9GWD

Project Manager

Project Director

Assl. Project Director

Flight Communications

Launch Program Director
40 meter net coordination

10 meter nel coordination

FAA tracking/communications
ATV downlink director

Video records

Launch team coordinator
Technical advisor (10 meter payload)
Technical advisor (2 meter payload)
Telemeiry coordinator

Balloon filllaunch coordinator
Weather coordinator

Chase plane

Pilot of chase plane

2 meter transmitter beacon

Students:

Darren Rasmussen
Sandi Winter

Tim Smock

Randy Miller

Kelly Puckett
David Smithers
David Young
Brian Fermis
Heather Kuntz
Jenny Reed

Chris Williams
Andy Bayliss
Lorrie Whisler
Bob Bufton
Andreas Sohmlein
Chad Lamasters

AMATEUR TELEVISION
GET THE ATV BUG g g

New 10 Watt
Transceiver

Only $499

Made in USA
Value + Quality

from over 25years
in ATV..WBORG

Snow free line of sight DX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - it's that easy!
TC70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4-110 or Mirage D1010N-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7" aluminum box.
Transmitters sold only to licensed amateurs, for legal purposes,

verified in me_ 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.

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

2522 Paxson Lane Arcadia

CA 91007

Visa, MC, COD

Tom (W6ORG)
Maryann (WBBYSS)
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R LOOP Number 19 on your Feedback card

Mare I. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore MD 21208

As fall falls, and Labor Day lumbers
by, let's take a dip in the *RTTY Loop™
mailbag and see what we come up with.

The Rev. James Barion WOKNJ, of
Colome, South Dakota, writes in re-
sponse 10 the column last December re-
garding interfaces for VIC-20 and C-64
computers. Jim relates that for most of
his 40 years In ham radio he was con-
cerned with building gear that did not al-
ways function according to plan; or, if it
did, may have not been the most pre-
sentable!

Just getting into computers, Jim
picked up a VIC-20, and trotted down to
his local Radio Shack to ask about com-
puters and ham radio. Their recent push
into ham equipment notwithstanding, Jim
says that the look he received made him
feel as though he were “some present-
day Rip Van Winkle.”

Well, Jim, we remain happy to be an
alert and awake source of RTTY infor-
malion. As you suggested in your letter,
the G & G line of interfaces featured in

Amateur Radio Teletype

the December column may be just the
ticket for someone such as yourself who
wants to put a VIC-20 or C-64 onto RT-
TY. | would not suggest you trash the
VIC-20 for a C-64 just yet, though. Go
ahead and put the VIC-20 online first,
and see if it meets your needs. With a
suitable interface and software you may
well be perfectly happy. After getting on
the air, let your interest level and desires
dictate whether or not you want 1o move
into the more complex equipment.

For those who may have missed the
December 1991 issue, G & G Electron-
ics offers the old Microlog line of inter-
faces for the VIC-20 and C-64 comput-
ers. Contact them here in Maryland at
(301) 258-7373. Be sure to relate the
source of your knowledge, OK?

Another puzzler is supplied by Bill
Barbee AAS5ZR of Grenada, Mississippi.
Bill states that he has “been running RT-
TY for a few months now and have a
problem with my set-up. | am using a
Heath SB-1400 transceiver, MFJ-1224
interface for RTTY and CW, the MFJ-
1265 software 9.1 April 1984, a C-64
computer, and a Commodore MPS-801
malrix printer. | have been using the C-

Ask Kaboom

rigs do it aulomatically, some don'l.
Some even let you turn the AGC off.
Now and then that can be nice with a
weak CW station, but most of the time it
isn't useful.

IF Shift, Variable Bandwidth Tuning,
Slope Tuning: These all are methods for
narrowing your |F passband to eliminate
QRM from adjacent stations. An absolute
must, VBT and slope tuning are better
than IF shift, but that's OK too. | own a
radio with no shift control, and it drives
me nuts. For a while, there was a patent
dispute in Japan which prevented some
new radios from having the feature, but it
has since been resolved, so newer mod-
els should have it.

All-Mode Power Output Control: As |
discussed above, this is very useful if
you are planning to get an amplifier. You
can live without it, though, especially if
you intend lo keep your station “bare-
fool”

All-Mode Squelch: Occasionally
handy, but not very often. Not worth wor-
rying about.

Memories: They all have 'em. The
more the better if you're an SWL. Other-
wise, just a few will do fine.

Memory or Band Scanning: Absolute-
ly pointless on HF. Don't waste your
time.

Noise Blanker: Very useful in mobile
situations or high-static base station lo-
cations. Some are better than others.
Some offer an extra blanker for the
“woodpecker” noise which used to em-
anate from Soviet over-the-horizon radar.
The woodpecker no longer exists, but |
suppose it could be used again in the fu-
ture. An adjustable noise blanker is best,

Continued from page 64

but some fixed ones work prelty well.

Speech Processor: Very useful. This
can make your transmitter seem much
stronger than it is. The RF or IF type of
processor is best, but some audio pro-
cessors are quite effective. Like noise
blankers, adjustable processors are best,
but fixed ones are OK too.

Monitor: This lets you hear your own
signal after it has passed through the RF
chain. Very nice for adjusting your
speech processor. Otherwise not too
handy unless your station develops a
problem of some kind. Then it's a god-
send.

Audio Peak Filter: This is the opposite
of a notch filter—it peaks up a desired
audio pitch while rejecting everything
eise. Great for CW, useless for anything
else. Some peak filters “ring” and sound
muddy, while others don'L

Full Break-In: if you're a big CW op,
you may want it. Otherwise, probably not
worth worrying about.

VOX: Some people love it. | hate it. |
think it sounds annoying on the air. Are
we really too lazy to press the TX
switch?

Split-Frequency Operation: Needed
for 10m FM, nice for some DX work.
Most rigs have it, a few don't.

FM Capability: By law, only used on
10m. Since 10 is going “thataway” with
the reduced sunspots, you'll have very
little opportunity to use FM for a num-
ber of years. By the time the sunspots
come around again, you may not even
still own the radio! But, when the band is
open, FM is a blast! Decide for yourself.

Whew, that was a long one! See you
all next month.
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64 and the MFJ-1224 interface to send
and receive RTTY with my monitor. |
have just purchased the Commodore
MPS-801 matrix printer.

“My problem: | can't get the printer 10
print online when the RTTY signal is be-
ing received. | can gel the print on my
monitor, but the printer will not print si-
multaneously. After the buffer fills up, the
buffer will dump the print on the printer.
When this happens, the RTTY online in-
formation is lost. It will not receive and
print at the same time.

“Is there something | can do to get
the printer to copy online a RTTY sig-
nal? | love ATTY and | like to copy AR-
RL bulletins, but my printer will not print
instantaneously.”

Well, Bill, | have no current informa-
tion, but seem to recall a similar problem
with the C-64 and an earlier setup years
ago. Could this be a design flaw of the
system? | turn it open to the readership,
and look forward to passing along whal-
ever information | receive.

Speaking of information, a letter re-
ceived from Lance Miller, Ph.D., AB4LP
addresses the needs of quite a few of
you. He writes, °| see by your column, in
the August issue of 73, that there is re-
newed interest in the old ASR-33. | have
fond memories of this noisy, smelly,
electro-mechanical marvel, and not-so-
fond memories of attempling 10 discover
information—any information—that
would help me get the damn thing
hooked up and functioning. | have em-
pathy for anyone, especially neophyles,
in the position of owning one of these
gadgets, and attempting to use and
maintain it. I'm convinced that more 33s
have hit the garbage dump for lack of in-
formation than any other reason.

“There is a poinlt. | have, on my book-
shelf, the complete Teletype Corporation
service manuals for the ASR/KSR-33,
resplendent in their original blue binders.
| will make these available to all who
reimburse me for copying and shipping
costs. One potential drawback—there
are about 400 pages of material, and
one never knows where the answer
will be found in the manuals. In my case,
| simply found the proper page and
lollowed instructions. I'm not an ex-
pert on the 33, quite the contrary, so |
can't answer specific questions; but the
books are available, and they are com-
plete.
“I haven't investigated copying cosls
yet. If anyone’s interested, I'll shop
around and get the best deal. This is a
not-for-profit enterprise, bul it's not a
loss-leader either. | just hope that | can
make life easier for some poor soul who
is flailing around trying to get a 33 on-
line.”

This is a generous offer, Lance, and |
am quite certain from the letters | have
received in the past that there will be
several folks willing to take you up on
your offer. Drop Lance a line at 3123
Baird Avenue, Lakeland, Florida 33805-
2118. Lance, thanks for you proposition,
and please let us know further details as
they become available.

While IBM compatibles and older
Commodore computers take up much of
our interest, one cannot forget that there

are other systems out there. Dave Ven-
tura KE@NA of Burnsville, Minnesota,
has one of them. He writes, “| have been
trying to find references or articles that
would help me interface an AEA CP-1to
my Apple lic computer. The CP-1 manu-
al mentions that Apple |l computers
were once supported. | called AEA with
the hope that the software and interface
cable are still available, bul they are not.
A call to Kantronics and requests in local
BBS sysiems also proved fruitless.

“| was hoping that you would be able
to point me to any resources or refer-
ences that may be helpful in my quest to
get on RTTY with my Apple lic and Yae-
su FTDX560."

Well, Dave, | will throw the question
out to the readers of this column. My ex-
perience has been that they often have
the answer when conventional sources
fail. Stick with us for a few months, and
let's see if someone comes up with it.

Last month, Rick Arzadon posed a
question about DesqView and running
packet. Via CompuServe, Doug
Stracener KASYSY of Baton Rouge,
Louisiana, relates that “DesqView is
great, and runs much better than the
Windows environment; i.e., it is faster
and does not consume the memory or
processor time. As to the question of
what can handle simultaneous muilti-
mode contacts, | can highly recommend
the Kantronics KAM and the Hostmaster
Il software. The Hostmaster |l has a log-
ging sysitem and many other nice good-
ies, not the least of which is the ability to
watch a DX cluster-spolting net and also
be running RTTY, AMTOR or any other
mode on HF port too. Since he asked
the question about configuration, mine is
as follows: 386/20 MHz IBM clone, 4 mB
RAM, 105 Mb hard disk. My software is
MS-DOS 5.0, DesqView with QEMM
386; the usual logger for me Is Aries 2,
which is a great terminal program with
logging built in and is crashproof during
contests. | also run Instant Track for the
satellites, the Bearing program (which is
an option with the Aries-2), and several
other programs simultaneously. If Rick
really wanted to get crazy, two KAMSs in-
to two COM ports would give the ability
to run four different QSOs at one time on
four different frequencies. Of interest to
all is the fact that one ol the built-in fea-
tures of DesqView is the ability to cut
and paste information between pro-
grams. This is a great feature if you
need iL”

Doug, | appreciate the information,
and | am sure Rick does as well. Once
again, the readers of this column come
through.

Is there any interest in putting an old
Flesher terminal unit to use with one of
the popular RTTY programs? One
scheme has showed up here, and |
would be inclined to pass it along, if
there is any curiosity.

| look forward to your input, as always,
via mail, at the above address, or elec-
tronically via various services. Doug used
CompuServe, my ppn is 75036,2501;
others have used Delphi or America On-
line, my identifier on either is Marc
WA3AJR. | look forward to hearing from
each and every one of you this month. i



For High Performance in Repeater
Technology, Go with the Leader—

e SPECTRUM

or use with

® 10-40 Watt Units &
® 2M, 222, 440 MHz 5
® Super Sensitive/Selective Receivers
e Unusually Good Repeat Audio
e Proven Performance throughout

the World!

For that new Machine—Spectrum
makes 2 lines of Repeaters—the
Deluxe SCR1400 and the new basic
low cost S-7R line.

The S-7R Repeaters maintain the
quality of design, components and
construction which have made Spec-
trum gear famous throughout the
world for years.

GEaS However, all of the “bells & whistles”
----- : it g have been eliminated—at a large cost
j ' O savings to you! The S-7R is a real
“work-horse'’ basic machine designed
for those who want excellent, super-re-
liable performance—but no frilis! For
use as a complete ''stand-alone’ unit,
or with a controller.

2] 2M 220 MHz
440 MHz- -

Of course, if you do want a Full Fea-
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of ‘built-in’ options,
then you want our SCR1400—the
new successor to the ““Iindustry Stan-
dard'’ SCR1000/4000.

Available with Autopatch/Reverse
Patch/Landline Control; TouchTone
Control of various repeater functions;
SCR1400 ‘PL'; ““Emergency Pwr./ID; High/Low

TX Power; Tone & Timer Units; Sharp

REPEATERW/150 WT. 2M Amp ;
& 30A POWER SUPPLY. % RX Filters; Power Amps, etc.

All items avallable separately

‘ ) - B Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF

10-150 Watts

Shown in optional cabinet.

Call or write today for details and prices!

Get your order in A.5.A.P.

Sold Factory Direct or through Export Sales
Reps. only.

/177 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 « Norristown, PA 19403 » (215) 631-1710 » FAX: (215) 631-5017
CIRCLE 51 ON READER SERVICE CARD

Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.
B New—6m Receivers

REMEMBER...A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

FOR
| =1

SUPER PACKS FOR
ICOM 2/4SAT, 24AT & W2A
BP-83S 7.2V 750mah
$43.50
BP-84 7.2V 1000mah
: $57.00
| EXTENDED BP-84S 7.2V 1400mah
_ CAPACITY $63.00
BP-85S 12V 800mah
$76.00
BP-114S 12V 800mah
$79.00
SAVE ON THESE POPULAR
PERIPHEX POWER PACKS
BP-7S 13.2V 1200mah ... $65.00
BP-8S 9.6V 1200mah ... $65.00

CALL FOR OUR

SPECIAL OFFERS

FNB-2 10.8V 500mah
$22.50
N FNB-12 12V 500mah
$45.95
FNB-14S 7.2V 1400mah
\ $59.75
FNB-26 7.2V 1000mah

GREAT ey 22000
YAESU VALUES! o-27302y Bo0mah

NEW BATTERIES

AVAILABLE. CALL!

KENWO0OD ﬁ?
PB-8S 12V 800mah

$59.00 { {
PB-13S 7.2V 1200mah v

$49.75
PB-25/26S 8.4V 300mah
$65.00

/@1,1

Manufactured in the U.S.A. with matched cells, these
Super Packs feature short circunt and overcharge protection,
and a 12 month warranty. All inserts and packs in stock
or available from authonzed dealers.

CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS

s e
AddS400S & HFOR FIRST BATTERY, $1.00 FOR EACH ADD'L
BATTERY - U.S ONLY. Connecticut residents add 6% tax

iiPCRIPHCX Inc.

115-1B Hurley Road, Oxford, CT D6478

80006348132

In Connecticut 203=264=3985 — FAX 203=262=6943

CIRCLE 68 ON READER SERVICE CARD
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Number 20 on your Feedback card

Joe Moell, PE., KICENI/OOV
PO Box 2508
Fullerton CA 92633

T-Hunting in the Beef State

For many hams, weekends mean
uninterrupled hours in the ham shack
working DX, contesting, packeting, or
building new gadgets. But for many of
my ham friends, weekends mean tak-
ing to the open road in a vehicle full of
radio direction finding (RDF) equip-
ment. Whether it's called hidden trans-
mitter hunting, foxhunting, or T-hunting,
the idea is the same: Find the hidden
ham station with minimum time or
mileage, to be the champion competi-
tor of the weekend.

Mobile T-hunting started decades
ago, but it's more popular now than ev-
er, parlly because of regular coverage
in 73 Amateur Radio Today. | hear from
RDF enthusiasts all over the country,
and it isn't hard to find hunters and
hunt opportunities wherever | go. Such
was the case in May when my wife
April and | visited family and friends in
eastern Nebraska.

One important stop was Lincoin,
home of our alma mater (the University
of Nebraska) and one of the most active
ham clubs in the state. We had been in-
vited by huntmaster Roger Hansen
NGLIA to compete in the monthly Sun-
day afternoon transmitter hunt.

Times Change, for the Better

When | was a member of the Lin-
coln Amateur Radio Club (LARC) 25
years ago, there were no pockel hand-
heilds or VHF repeaters. Nebraska
hams kept in touch with each other on
75 meter single sideband, mobile and
base. Statewide nets were held morn-
ing, noon, and night. That band was al-
s0o where hidden transmitter hunts
were held, but they were rare events.

A few of us college students, want-
ing to be “high-tech,” tried out 2 meler
FM using surplus RCA CarFones and
GE "Pre-Progs.” (This was before
Wayne discovered it.) Their low-sensi-
tivity 6AKS front ends and battery-hog-
ging vibrator power supplies made
these sels as awkward as our 75 meter
rigs, so no one dreamed of T-hunting
on 2 melers back then.

New technologies have made greal
changes In ham radio life in Nebraska
since then, but one LARC attribute re-
mains constant—its members still
show Midwestemn friendliness and hos-
pitality. As we gol on repeaters and
chatted with Lincoln hams, it was hard
to believe over two decades had
passed since we had moved o Califor-
nia. These folks have a way of making
newcomers and visitors feel right at
home.

Monthly 2 meter RDF contests have
been going on in Lincoln for only a cou-
ple of years, so many hunters are still
leamning the ropes. | saw no dopplers
or dual-whip RDF sets during my visit.
Everyone used a yagi or quad. Simple
through-the-window mast mounts
(Photlo A) were most common.

The most elaborale setup of the day
belonged to Scott McCullough NGNID
(Photc B). His home-brew quad uses a
wooden boom and spreaders. The ele-
ment spacing is adjustable to eke out
the absolute best gain and pattern. It's

Radio Direction Finding

N

Photo A. Roger Hansen NOLIA came
up with this novel idea for an armrest
mount. The mast turns freely, but it
took some fliling to keep the fittings
from sticking.

too long for window mounting, so he
built a wooden platform and pulley
drive system o put it above the center
of the roof (Photo B). Nice work!

There is no requirement that the
hidden T be in a vehicle, so contes-
tants must be prepared for on-foot
*sniffing.” Most brought some sort of
sniffing gear, such as KOGND's spe-
cial yagi (Photo D).

Novel Rules

To win the LARC hunt, you must be
the first to arrive at the hidden site.
That's a common requirement for
hunts everywhere, of course, but the
Cornhusker hams have added a few
interesting twists to the rules. For ex-
ample, you are not considered to have
found the T until you touch its micro-
phone.

All members of the hunting team
must touch the mike at the same lime.
Why all the togethemess? It prevents
large teams from having an advantage
over a single hunter in a sniffing situa-
tion. A car full of hams could be more
efficient by scattering and doing a visu-
al search. This rule encourages them
to stay together and follow the RDF
sel’s indications.

Another unusual provision in the
rules helps hunters with inadequate
means of attenuating strong signals.
The hider must begin using reduced
power when requested by one hunter.
From then on, each two minute trans-
mission is full power for the first
minute, then low power for the remain-
der.

To keep interest high throughout the
year, LARC invented a special scoring
system. Fifteen points are awarded to
the winners of each hunt, ten poinis for
second, seven for third, five for fourth,
three for fifth, and one for sixth and lat-
er.

If there are several hams on a team,
each one gels the points. The club
newsletter (called “The Lincoln Log,” of
course) regularly prints a running total
of points for the year. This encourages
everyone to keep participating and
raise their standings.

The points are allocated to the hid-
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Photo B. Scott McCullough NONID shamelessly sought recognition in this column

by proudly wearing his 73 tee shirt. (It worked!) His RDF selup is a real eye-catch-

er.

ing team at the start of the hunt, then
awarded by the hiders to the hunters as
they come in. For instance, if four
teams are hunting, the hider starts with
37 points (15 + 10 + 7 + 5).

If any teams do not find the T, they
get zero points. Their points are kept by
the hiders. Continuing the example, il
two of the four teams are skunked, the
hiders keep the 12 third/fourth place
points. If all teams find the T, the hider
gets only one point for his efforts—a
consolation prize.

To get the most points, hiders work
hard to keep from being found by any-
one. Time is on their side because the
hunt lasts only 60 minutes, maximum.
Each transmission is two minutes long,
then there is silence for three minutes.
As RDFers know, you can make a lol
of mistakes in those three-minute off
pernods.

Stealthy Signals

Another advantage for the hiding
team is the unusual hearability rules. In

the LARC hunt, there is no requirement
that the fox's signal be copied at the
parking lot of the Red Cross building,
where hunters gather to start.

First contact is made on a repeater
located two miles northeast of the
start point. The T must be copyable
through that repeater. Hiders get the
names and calls of the hunting leams
via the repeater, then they give the “"go”
signal. Hunters take off for their fa-
vorite nearby listening posts and listen
on 146.52, awaiting the fox's first offi-
cial transmission, which occurs five
minutes later.

The fox can't make any changes to
his setup when he QSYs lo 146.52.
But if the hidden signal can hit the sen-
sitive repealer receiver without being
heard near the Red Cross building, the
hunters will face a serious dilemma.
Running fiea power and hiding close to
the repeater will do it. But that's an ob-
vious ploy—hiders will usually head for
the repeater site right away if they
don't get a direct signal at the start.

T

Photo C. Here's a closer

bicycle inner lube.

look at NENID's quad. The home-brew belt drive uses a

/

L4
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In Southern California, where there
are 5,000-foot mountains within the
boundaries of many hunts, hiders can
use the terrain for shielding. But there
is barely a hundred feet of elevation
change within the 80-square-mile
boundary of the LARC hunt, so terrain
shielding is hard to do.

On the day of our visit, the hiders
tried a different scheme. KBOEK and
NG@QEC hid near the southeast bound-
ary corner. They used a very low
power T feeding a long quagl antenna,
pointed at the repeater (Photo E). They
elevated the beam, hoping to hit
the high repeater receiving antenna
with the lower part of the beam's

I 1o

Photo D. Frmo:ds Dawvis KOGND says this yagi was carefully designed to have
the perfect pattern for sniffing out the fox.

forward lobe, without giving any signal
to the mobiles at ground level.

The trick was a partial success
Teams with sensitive gear such as
long beams and GaAsFET preamps
were able to gel a smidgen of signal
near the Red Cross building. On
the other hand, one team with only a
two-element guad drove for the dura-
tion of the hunt without ever hearing
the T.

TBOX Update

TBOX, the multi-featured fox con-
troller, was described in “Homing In" for
October 1991. Judging by the mail, it
has been one of the most popular pro-

jects to appear in this column, An im-
proved PROM BIOS code (version 0.8)
is available on the 73 landline BBS. It
has additional tone sequence modes
and improved keyboard interrupting.
The new BBS phone number is (603)
924-9343. Look in File Area 1 for
TBOX08.2ZIP.

As with all microprocessor-based
devices, hardware and software up-
grades can make a good thing even
better. Designer Ron Seese N6MBR
has developed a number of improve-
ments and enhancements. You can
add a Dallas Semiconductor Smart-
Watch socket to program TBOX to turn
on at a future time and date.

TR T & i

On/off timing and tone sequences
can be changed remotely by a control
link receiver and DTMF tones. There is
a new mode to allow you to talk
through the hidden T via the control
link. A new version (revision B) of the
printed circuit board is available from
NEMER.

Ron’s mini-kit includes the board, a
programmed PROM (v1.4), and the
hard-to-find EEPROM. | just got it and
I'm headed to the local jobber for the
rest of the parts. For more information
on TBOX enhancements and kil prices,
send an SASE to Ron Seese N6MBR,
6136 Landino Drive, Westlake Village
CA 91362. H
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Photo EiH.-' den opera m;s D

vid Bunger NOQEC and Daniel

Cowell KBOIEK

(speaking) took pains to minimize extraneous signal leakage by putting RF
chokes in the coax shield and covering the transmitter with a screen. Their long

quagi antenna is on the sawhorse.
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it takes a WHAMMIN’ and keeps on HAMMIN'

Worldwide contoct:
TERLIN AERIALS
unit 2,3 Yompi Wa
Willetton W.A. 6155 AUSTRALIA
tel. (011)6194576238
fax (011)6194577737

CIRCLE 262 ON READER SERYICE CARD

in North America contoct:
OUTBACKER ANTENNA SALES
330 Cedar Glen Circle
Chattanooga, TN 37412
(615) 899-3390 faxphone
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QRP CW TRANSCEIVERKIT

* Available on 20M or 40M band

» Superior superhet design

* Single-signal receiver

* CW crystal ladder filter

* VFO tuning with vernier dial

* RIT w/center detent control

* Very effective AGC

» Selectable audio filter

» Sigetone oscillator

* 2-3 waltts of RF output

* Semi break-in

* 12VDC operation

* Custom pre-painted, punched & silkscreened cabinet

* 100% complete kit with instructions

» Measures (HWD): 2Va" X 612" X 6"

* Weight: 24 0z

* $149.95 + $4.50 shipping & handling. Michigan residents
add 4% sales lax.

At your favorite dealer, if not order direct.
For free catalog call or write

OAK HILLS RESEARCH
QRP HEADQUARTERS
20879 MADISON STREET
BIG RAPIDS, M| 49307
(616) 796-0920
24 HR. FAX—(616) 796-6633

CIRCLE 82 ON READER SERVICE CARD

* All Coils ara Pre-wound
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HaAmMsATS

Number 21 on your Feedback card

Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

AMSAT-OSCAR-13 has been per-
forming extremely well. Signals from
our high-orbil, multi-transponder ham-
sal have been as strong as they were
when the satellite was launched over
four years ago. More DX stations have
been heard operating through this
satellite than ever. After completing
my DXCC a few months ago, | am still
working “new ones” without following
the DX news. It is not uncommon to
hear a relatively rare DX station that
would be swamped on 20 meters, call-
ing "CQ" for several minutes on the
satellite belore getting a reply.

AMSAT-OSCAR-10 inspired many
DX stations to try satellite communica-
tions, but A-O-13 has surpassed A-O-
10's popularity. Many DXpeditions
have taken equipment along for at
least Mode B (70cm up and 2 meters
down) operation and some have been
heard on Mode J (2 meters up and
70cm down) and even Mode L (23cm
up and 70cm down).

Over time the orientation of A-O-13
with respect to the sun is modified to
keep the solar panels fully illuminated.
These changes require changes 1o the
transponder-mode schedule. Table 1
shows the current operating timetable
as provided by G3RUH, DB20S and
VK5AGR. The "MA" numbers refer to
A-0O-13's position in orbit and stand for
mean anomaly. A MA of 0 or 256 is
perigee, the salellite’s closest location
with respect to the earth. A MA of 128
is apogee, when A-O-13 is farthest
from the earth. The terms Alon and
Alat refer to the orientation of the
salellite at apogee. When Alon and
Alat are 150/0, the satellite is aimed at
the earth belore apogee. The besl
pointing angles (orientation of the
satellite’s gain antennas with respect
lo earth observers) correspond closely
with Mode L and S (70cm up and
13cm down) operating times. This is
necessary due to the narrow beam
pafterns of the satellite’s microwave
antennas. An experimental schedule
with mode changes based on the day
of the week in addition to MA counts
was not well received earlier this year.

Table 2 presents the calendar of
events for the control of A-O-13
through the end of the year and Table
3 is an element set for A-O-13, good
for about six months. These orbital el-
ements have been averaged from 10-
element sets over a 90-day period by
James G3RUH and provide excellent
long-term accuracy,

As mentioned in previous columns,
A-0O-13 is scheduled to re-enter the at-
mosphere in late 1996 due to the
gravitational effects of the sun and
moon on the orbit. Uniil then we can
expect excellent communications and

a continued rise in DX and other activ-
ity through the transponders.

Field Day on A-O-13

This year's Field Day provided
many newcomers an opportunity to
observe and participate in satellite
chasing via A-O-13. Long-time satel-
lite enthusiasts forget the many hur-
dles they have overcome to get quality
satellite communications. Equipment
used on Field Day, from the antennas
to the power source, represents the
simplest configuration needed for con-
tacts. All of the system componenis
are usually out in the open for inspec-
tion by future satellite operators.

This year provided superior condi-
tions for A-O-13 operation. The Mode
E passband sounded like 20 meters.
Excellent signal levels on 2 meters
were heard by all during Saturday's
evening hours.

Our group in South Texas used the
call KSERP (Effective Radiated Pow-
er) 1o make several dozen contacts on
A-0-13 using the Cushcraft AOP-1
satellite antenna package, a Yaesu
FT-736R transceiver, RG-8 coax and
amplifiers from RF Concepls and TE
Systems. Signals through the
lransponder were weaker than expect-
ed. Troubleshooting the system re-
vealed some problems requiring im-
mediate attention.

The Yaesu rig did not work well
when vollages dropped below 12
VDC. The radio and amplifiers were
on the same battery. Oulput was low
and the SSB signals sounded garbled.
This was cured by wiring radio power
to a separate deep-cycle marine bat-
tery. Signals got better, bul close in-
spection of the amplifier battery
showed continued low-voltage levels.
When a generator was brought online
and connected to a power supply pro-
viding 13.8 VDC, power output in-
creased subslantially and quality voice
contacts were pursued in eamest.

Experiments were performed with a
Lightning Bolt 7-element quad for
70cm Mode B uplink activity. The
Cushcraft 416-TB 70cm crossed yagi
(wired for right-hand circular polariza-
tion, RHCP) was temporarily removed
from the array to allow some quick
comparisons. The small quad (de-
scribed in last month’s column) per-
formed well. Received signal levels
were within a few dB of those heard
when using the crossed yagi. No spin
modulation was noted. The small quad
cannot be expected to exceed the per-
formance of the larger RHCP yagi, but
for simple portable work it is a good
option.

Other Hamsats on Field Day

A-O-13 wasn't the only active satel-
lite available for Field Day 1992. Many
stations were heard and worked
through Mode B on A-O-10, the Mode
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Photo A. The usm:raﬂ AGF'-? satellite array was mounted to a short tripod for
satellite operation at K5ERP on Field Day in South Texas.
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E-JE N5LCO modifies the Field Day satellite/packet station while Dave

KS5ERP works HF and Victor NSVPC observes.

Photo C. Some of the crew at KSERP on Field Day 1992. From left to right down
the lable: KBSNZK, KSERP, N5SEM, NSXGW, N5RFQ and WASLHM.

A transponder (2 meters up and 10
meters down) on BRS-10, the analog J
transponder on Fuji-OSCAR-20 and
the digital modes of the PACSATS.

For a lucky few, voice contacts were
made with KB5SIW on the Space

Shuttle Columbia during mission STS-
50. Dick operated the Shuttle Amateur
Radio Experiment (SAREX) on 2 me-
ters FM. His class and section were
announced as “2C SPACE."
Continued on page 74



Portable Power/Charger

Only $ 79.95*

» Multi Output at 3, 6, 9 or 12VDC|

* Charge from AC or 12vdc sourc

« Automatic shutofl at full charge
(12v recharge lass than 3 hrs)

* Buili-in Voltage - Charge Meter

* Sealed lead acid 6.5 AH battery

» Supplied with 12 VDC cigaretie
plug and UL ksted AC adapler L

e
*Weight Blbs, LWH: 7™ x 4" x 8° i_‘m

* Great power for Field Day, Contests, Mobile, H1s, TV
RV, cellular, camcorder, 12v vehicle/ boat starter, and
all ol your indoor/ outdoor portable power needs |

Window Mount BWM-1
Only $ 13.95*

Get your rubber duck outside with
the BWM-1 Window Mounl. This

handy mount chps over your car's
window and lets your antenna gel
out and above the car roof giving
you better range nto your local or
distant repeater.High quality BNC
to BNC connector can be used on
your own coax or with optional 6

50 ohm, Model BC 6-174 Cable, priced at only $ 10.85"
You can buy both the mount and the &' cable for § 23.00*
(cable and antenna shown in pholo are extra cost options)

* prices do not include CA sales tax or shipping & handling
Add 52.50 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

—1
Range Extender for
2 meter Handheids

» Booss Signal from Flex

& 1 4 wss ArSennas

» Lowers Sadiahon Ange
= |moroyes bath Bacena
and Transmt

. ty Concealed
* Snaps on Handheid
* Welghs only 13 oz
* Adda No Bulk or Helght Parformancs

= Saves your Battery Pack
Anlenis Wwest b i

» Haises Low Powar

. | Order Hatline
Bex 50082-8. Prove UT ed808 :‘| N-0256-7
\ 7. See and Hear the Difference .
.

CIRCLE 107 ON READER SERVICE CARD

HamCall / CD-ROM

500,000 HAMS plus
1,000's of Public Domain
Amateur Radio Programs and Data
Now with International

CD-ROM Disc $50.00
Shipping (per order) £5.00

Route 4, Box 1630 Mineral, VA 23117
TOY B84-5777 - BOO-282-5478

CIRCLE 56 ON READER SERVICE CARD

BucommasTer Publishing E

CB-T0-10 METERS

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books, plans, high-
performance accessories. Thousands of
satisfied customers since 1976! Catalog $2.

CBC INTERNATIONAL
LOU FRANKLIN/KENH - Owner

SUPER PACKS FOR
ICOM 2/4SAT & 24AT

BP-83 7.2V 600mah
BP-83S 7.2V 750mah
BP-84 7.2V 10000mah
BP-84S 7.2V 1400mah
BP-855 12V 800mah

SPECIALS
Sanyo 600mah AA NiCad ;
SanyoSubCNiCad............c..... 2.00
Gel Cell 12V 6.5AH
Yaesu FNB-2 Insert
Yaesu FNB-4 Insert
ICOM BP-3 Insert
ICOM BP-5 Insert
ICOM BP-8 Insert
KENWOOD PB25/26 Insert

*Add $3.00 Shipping FREE Catalogue
VISA MasterCard Discover

TNR Your Battery Store
279 Douglas Ave.. Suite 1112
Altamonte Springs, FL 32714

Phone/ fax: (916) 366-7408
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1-800-346-0601

P.O. BOX 31500X, PHOENIX, AZ B5046
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT

W! from
BARKER & WILLIAMSON
BWD 1.8 - 30 ANTENNA

Continuous coverage

UEMENT

ELECTRONICS
FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

| from ?.3 30 MHz e g
S.WR. - less than 2:1 from 2 - 28 MHz (may bo BASE STATION
slightly higher below 2 and above 28 MHz o0
depending upon installation), $

C{}F:T"Iﬂh'.‘lf_'ﬁ-;’ E;!Fi-}.‘%(?rH'[ﬂL‘{*. Balun terminated with 2399
SO-239 connector.'N' type supplied on special order

Power: 1 KW - 2 KW PEP ICAS RS

Higher power models available
50 Ohm Input

MADE IN USA

44— ONLY 90 FEET LONG ICOM
1 § <
J | | | « IC-12 GAT 1.2 GHZ HT $324.00
T v "g* ST * IC-R1 WIDEBAND RECEIVER $519.00
| * IC-R100 WIDEBAND RECEIVER $599.00
WDS 1.8-3(

$ 7198. 00 WE H # .E L * IC-735 ALL MODE HF TRANSCEIVER $899.00
SHIPPING & HANDLIN STM-";le‘i‘-‘* i * IC-725 ALL MODE HF TRANSCEIVER $799.00
DSt - ¥273.9 * IC-3SAT 220 MHZ HT $319.00
e * IC-726 ALL MODE HF TRANSCEIVER  $1089.00

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900
Since 1933

/

QUEMENT,

€) BARKER & WILLIAMSON

Quality commumcation products since 1932

At yvour Distributors, Write or Call [ s v
10 Canal Street, Bristol, PA 1900/ VISA
(215) 788-5581 I

CIRCLE 132 ON READER SERVICE CARD
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Hamsats

Continued from page 72

Mode-B s MA Oto 40
Mode-5 ‘MA 4010 50
ModelS :MA 50to 55
Mode-JL :MA 5510 70
Mode-B ‘MA  70to 256
Omnis :MA 160to 10

Table 1. A-O-13 Transponder Schedule for 17AUG92-21SEP92

Please DON'T uplink to Mode B MA 40-50—this interferes with Mode S.

from 1992 Aug 17 until Sep 21
- S transponder; B trsp. is OFF!
- S beacon + L transponder
This schedule operates

every orbit, every day.
Alon/Alat 150/0

1992 Dec 28 [Mon]

Table 2. Calendar of Events for A-O-13 for Remainder of 1992

Date Event Modes
1992 Jul 20 [Mon] Move to 150/0 B
1992 Aug 17 [Mon] JLS ON BJL S
1992 Sep 21 [Mon] Move 1o 180/0 BJL S
1992 Nov 23 [Mon] Move to 210/0 BJL S
1992 Dec 14 [Mon] JLS OFF B

To be announced.

Table 3. Smoothed G3RUH Element Set for A-O-13

(Good for at least six months.)

Satellite OSCAR-13 Smoothed

Epoch year 1992

Epoch time 151.596991 days

Inclination 57.0387 deg

RAAN, 22,3910 deg

Eccentricity 0.730235

Arg perigee 287.1693 deg

Mean anomaly 10.1596 deg

Mean motion 2.097182 rev/d

Decay 0.0 rev/d/d

Revolution 3033

Semi major axis 25781.821 km

Perigee height 576.90 km

For those who didn't try satellite
operation, there's always next year.
A satellite station is a “free” trans-
mitter for any group operating at

contact, it is possible to get as
many as a few hundred contacts
with a well-managed station
through the many hamsats in the

Figure 1. Solid -state emergency backup supply.

Solid-State Emergency Backup
Supply

This circuit will allow any 12-volt
radio or relaled equipment to contin-
ue 1o operale when commercial
power is interrupted to the DC pow-
er supply. In addition, it will maintain
a charge on the auxiliary power
source. See Figure 1.

The bridge rectifier, F1 and F2,
must be large enough to supply the
maximum current drawn by the ra-
dio. R1 supplies a trickle voltage
across the reverse biased section of
the bridge while the power supply is
in operation. This provides a contin-
uous charge to the lead acid battery.
Although a small voltage drop will
be observed when supplying a radio
through the circuit, satisfactory oper-
ation should result. Uninterrupted
operation will be realized even in the
event of a commercial power out-
age, without the radio "dropping out”
at all. This circuit is being used in
commercial radio installalions with
excellent results.

Butch Hermring KE5V
Jonesboro AK

Adaptable Monophonic Output
Here's one that the foreign manu-
facturers are starting to use on
poriable receivers so thal one may
plug either a mono earphone or the
now-popular stereo headsets inio
the same jack without an adaptor.
Audio is provided to both tip and
ring of the stereo plug, and the
mono plug receives audio even
though it shorts the ring connection
to ground. Insertion of any plug
disables the loudspeakers. A switch-
type stereo jack (of any size
desired) must be used for this
adaptable monophonic output. See

Figure 2.

Ron Johnson WASRON
Austin TX

“De-Rippler” Eliminates Hum in
Older Equipment

This “de-rippler” can be added to
older unregulated power supply cir-
cuits to eliminate hum. Unlike a voit-
age regulator, it doesn’t change the
voitage much, and thus is suitable
for adding to exisling equipment. All
parts are available at Radio Shack.
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least two HF rigs. In addition to the  sky.
100 point bonus for a single satellite E
c Number 22 on your Feedback card
MONO [oXY} STEREO
AR Ack O
109 JACK
4 h_ e
UMLUSED
LFAD ACID BATTERY SR
{12vDC) :Eﬁ::n 22-{1
10w
o, B
nc# 21 (O EQUIV)
13.BVDC : Di-D4 LOUD
POWER SUPPLY BRIDGE RECTIFIER
NOTE : BRIDGE RECTIFIER SHOULD ?2:11’2—?:;}::‘ RADID _ SPEAKER
Be Yrar Siveru 1o e S L GND )

Figure 2. Mono or slereo lype headphones may be used. Speaker is disabled

when plug is inserted.
al Use heat sink
TIP120 ifoutput>1A
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Ripple must already be less than
1.8V peak-to-peak. If ripple is less
than 1.2V p-p, D1 can be replaced
by a direct connection, and the volt-

age drop will then be only 1.2V. See
Figure 3.
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Hams wiTH cLASS

Carole Perry WB2ZMGP
Media Mentors, Inc.

PO. Box 131646

Staten Island NY 10313-0006

Teaching the Teachers

For the past 12 years most of the
teachers at my school would slow
down their pace a little as they ap-
proached my room in order to better
hear what was going on in “The Radio
Room.” If my eyes accidentally made
contact with theirs, they would smile
and quickly move on for fear of being
invited to “come on in.” Those few
brave souls who were daring encugh
o cross the threshold into this unique
classroom were rewarded with many
surprising experiences. They've all
been back many times since their first
encounters. But, many of the teachers
atl Intermediate School 72 in Staten Is-
land, New York, were afraid to inquire
further about the ham radio program
because they were intimidated by the
unknown and were afraid of seeming
ignorant.

Finally, this year, | got the chance |
had been wailing for. Our school dis-
lrict sponsored a professional growth
project and asked me to teach a
course about how to use ham radio in
the classroom. | knew the imporiance
of this kind of exposure, so | really did
my homework.

The course was to be given in two
parts. The first session was designed
to make the teachers feel comfortable
in my room with the radio equipment,
and to introduce them to the different
aspects of amateur radio. | bombard-
ed them with lots of handouts | got
Irom the education depariment at the
ARRL. Teachers always love to leave
a workshop with lols of reading materi-
al that they can peruse laler.

During the first session | also gave
each teacher an outline of lessons that
could be used to ennch their respec-
tive curmiculum areas through the use
of ham radio. At my workshop there
were teachers from various depart-
ments of the school. We had social
studies, science, language aris, ESL
(English as a second language), art,
and journalism teachers in atten-
dance. | was able to give each one of
them a highly motivational idea to in-
corporate in a unit of study through
ham radio curriculum.

| left some time to do a live radio
demo. They all enjoyed listening to
various hams check in on the 2 meter
repeater, but no one would volunteer
lo come to the mike. It has been my
experience that adults are more reti-
cent than children 1o get on the air for
the first time. Well, after two or three
lively conversations with some terrific
hams who gave encouraging greet-
ings to the teachers in my room, one
brave soul, Larry Orange, a social
studies teacher, went right up to the

microphone for his first QS0O. He was
graciously welcomed on board by the
ham he was in contact with. We all ap-
plauded him, and a greal lime was
had by all!

As they left my room they were
able to view some of my students' pro-
jects which were on display. Of course
| made sure to have all the different
disciplines represented in the exhibit.
They were really amazed at the many
applications there are in every major
subject area. The interdisciplinary ap-
proach to education has always been
the way | bring in the different areas of
study. The 6th, 7th and 8th graders in
my program are eager to leamn the
material because it's on a need-to-
know basis. Geography isn't taught as
an isolated collection of facts. In my
room, the children race to the big wall
map, or scramble for the atlas or globe
to find out where the voice they're lis-
tening to on the radio is coming from. |
firmly believe that this kind of learning
is very meaningful because it is rele-
vant to something they are interested
and involved in.

| was pleased to see thal there was
animated discussion going on
amongst the group as the teachers left
my room. | told them to begin looking
for opportunities to creatively use ham
radio in a unit of study in their classes.
One of the best comments | overheard
was, “Now | see why the kids love
coming here.” | knew that these teach-
ers were starting to see the possibili-
ties of bringing some fresh approach-
es Into their lessons for the students to
have fun with,

The Second Session

During the second session | spent
some time giving out information
about the FCC license structure, and
in discussing the various reference
and study materials that are available.
| also showed the ARRL video “The
New World of Amateur Radio” so they
could get a good overview of the myri-
ad of aclivities ham radio has 1o offer. |
spoke aboul my love for ham radio as
a hobby and the great personal salis-
faction I've gotten out of il.

Next, | showed them a video of the
children in my classes having fun with
ham-radio-related activities. The
teachers of course recognized many
of the students in my video ("Reading,
'Riting and Radio”). They were im-
pressed with the way that even the
“more reluctant leamers” of our school
were genuinely interested and in-
volved in various projects with the ra-
dio. | pointed out that ham radio has
something for everyone. The malerial
can be adapted to be both appropriate
to the slow learmmer and challenging
enough for the more gifted.

Several special education teachers
had joined our group, and were espe-
cially interested in the hands-on ap-
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Photo A. Teachers having fun in the ham workshop. Left to right: Bill Flick, art.

Larry Orange, social studies; Robin Gerstel, special education; Theo Zalanlis,

language arts.

proach for teaching skills needed in
the learning of Morse code. Amateur
radio in the classroom affords the
teacher the chance 1o use a multime-
dia approach to the curriculum. Sup-
plying the students with code practice
oscillators is a terrific hands-on activi-
ty. | have found that the special educa-
tion students especially truly enjoy
handling the oscillators and adjusting
the tone and volume knobs. The spe-
cial ed teachers were really exciled
about the way | explained how | teach
auditory skills with the oscillators. Ev-
ery child is forced 1o listen only 1o the
student sitting right next to him. When
20 keys are all going on at the same
time, it's no easy task to pick out the
single tone you're listening for. It is tru-
ly amazing to observe the progress of
the students as their listening skills im-
prove through the term.

| demonstrated each teacher's
name in code, and then had them
identify it on the board. Just as | do
with the children, | made sure it was a
fun experience. By the time they left
the room that day, several leachers
were already planning how they would
be studying Morse code in teams. As
a homework assignment, | asked each
teacher to writle up a lesson plan
based on something they had learned
in the ham radio workshop.

The Results

Arrangements were made for me to
work with the social studies classes
when the teachers would be introduc-
ing different regions of the world. We
all agreed that it was a lot more excit-
ing to be able to speak directly with a
citizen of a specific area in the world
than to just read about it in a book.
One of the teachers, Norman Pianko,
said he would be planning on working
on interview skills so that his classes
would be prepared to ask queslions
about the culture and background of
the people his students could speak
with on the radio. Another social stud-
ies teacher, Larry Orange, saw the im-
mediate advantage in the area of cur-
rent evenis with the radio. He was ex-
cited about the possibilities of speak-

ing live with people who are in the
midst of events like hurricanes, earth-
guakes, floods or plane crashes. He
was intrigued as | told him how we
had spoken with children in Los Ange-
les on the CQ All Schools net right af-
ter they had experienced a minor
earthquake. He saw the advantage of
children speaking directly to the vic-
lims or paricipants of a disaster, and
then comparing their accounts {o the
media reporis later on. Lots of good
lessons fo learn in this area.

The ESL teacher was fascinated by
the obvious highly motivational oppor-
funity to have a non-English-speaking
child sit at the radio and listen to the
different dialects and various lan-
guages thal can be heard on the air.
Peggy Koutsantonis said that her ESL
students would probably love the idea
of using Morse code to communicate
with others. She could encourage
them to give oral and written reports
about hams they would be able to
contact. She plans on doing lots of ex-
change lessons with me next term.

Iris Sweig and Theo Zalantis are
language aris leachers who immedi-
ately saw the application to skills that
they teach to the need to instruct chil-
dren o speak clearly and succinclly
on the radio. They loved the idea of
having the kids exchange videos and
letters with the other children they
meet on the air. We all agreed that ev-
ery teacher should be teaching good
communications skills, no matter what
their subject area may be.

Even if each teacher who attended
that workshop Includes just one unit
relating to ham radio, it was all worth
it. The teachers were challenged to
incorporate new ideas and approach-
es into their curriculum. It was stimu-
lating to consider new ways of moti-
vating the children. | hope to have the
opportunity to do more of these work-
shops.

If each of us can convince one
teacher to enrich a lesson by using
ham radio material, we will truly be
making a difference in the leaming of
children. Flease let me know how your
attempts work out.
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PACKET & COMPUTERS

Jeff Sloman NTEWO

c/o 73 Amalteur Radio Today
70 Route 202 North
Peterborough NH 03458

Tuning Up Your Packet
Station

S0 you've got the TNC connected 10
the radio and the computer, and il
works—son of. You are starting 1o wonder
whether part of the packet hobby is
watching the LEDs on the TNC’s fronl
panel go on and off—'cause you sure
spend lots of lime doing that, compared 1o
actually reading stuff from the computer’s
display. Well, don't despair, there are
some things that you can do to tune up
your station so thal you can spend more
of your packet fime reading messages in-
stead of LEDs.

You Are a Node on a Network

Many of the performance problems
packel users experience are related to
the LAN (Local Area Nelwork) on which
they are a node. To undersland how this
can come about, let's take a look al some
of the base lechnology of packet radio.
Amateur packet radio 1s based on a dala
exchange protocol (set of rules) called
AX .25, for Amateur X.25. AX.25 is based
on a principle called CMSA/CD—Carrier
Sense Mulliple Access/Collision Detec-
tion. Breaking down this important sound-
ing term will make its meaning very obwvi-
ous.

Carrier Sense: Any ham who has
worked phone knows whal this means:
Jusl as you wouldn't try 1o talk over some-
one who was using a repeater, the TNC
doesn’! try to transmit if it hears someone
on frequency. For some TNCs, this will
mean any lime the squelch breaks. Oth-
ers provide better performance by listen-
ing for actual data and ignoring noise.
This technique is called DCD, for Data
Camier Delect.

Muiltiple Access: This jus! means that
maore than one network node will use the
data channel, While this may seem obwi-
ous from the radio point of view, when il
was invenled it was revolutionary. Think
of the serial cable thal runs from your
TNC to your terminal—prior to schemes
for multiple access, this is how all data
communicalions was done, one-to-one.

Collision Delectior: While the TNC will
listen o the channel to avoid transmitting
over another station, there are at least a
couple ol condilions where two siations
will transmil at the same time. The mos!
common siluation is where two slations
can't hear each other. In this case the
TNC will assume that the frequency is
clear, and will lransmit whenever it has a
packet lo send. A third stalion, say a
PBBS, can hear both stations—and s0 a
collision occurs. This is sometimes re-
ferred lo as “hidden transmitter syn-
drome.”

The second situation is where two sla-
lions that can hear each other find the fre-
quency clear and decide to transmit at ex-
actly the same time.

AX.25 can detect collisions because

part of the data packet—from which pack-
el radio gels its name, but more properly
called a frame—is a checksum. A check-
sum is the result of a mathemalical opera-
tion performed on all the data in the
frame. The receiving station performs the
same calculation, and if the received
checksum is not the same as the calculal-
ed one the packet is discarded. The re-
ceiving slation then requests a refrans-
mission of the packel, repeating the pro-
cess until a complete packel arrives. On a
wire, a collision is just about the only thing
that can damage a packetl. On the air,
noise, fading, and collisions can all dam-
age packels. These retnes are one of the
biggest channel and time waslers in the
packel world.

Because you are a nelwork node,
what you do affects everyone else. Il is
very imporiant to keep in mind that the
LAN is a resource shared by everyone,
and anything you can do to improve your
station’s performance helps everyone
else, loo.

Speak Up, and Listen Carefully

Many of us use a hand-held radio for
our packel station. It is convenient, and
besides, il's a good excuse 10 go out and
buy a newer model to carry around. There
is nothing wrang with using a hand-held
radio, but keep in mind that the ideal situ-
ation for the packet LAN is that every sla-
tion hear every other station. Think about
your handheld: Is it three walis? Fve? It
is nol just important that the PBBS hear
you—remember the Carmier Sense par ol
CMSAJ/CD. If the PBBS hears you, bul
other stations don't, you are a hidden
fransmitter!. Ever wonder why your sta-
tion sometimes times out with a “retry
count exceeded” message? Hidden trans-
mitters! You can’t hear them bul your
PBBS can and, being a very polite sort of
PBBS, it is going to wail until the channel
is clear before sending you an ACK (AC-
Knowledgement). It waits so long, in fact,
that your poor TNC figures it's gone, and
disconnects. Hidden transmitlers are one
of the biggest problems for the packel
LANs around the US.

To keep your station from being a hid-
den transmilter there are a few steps that
you can take. First, pul up the best omni-
directional anlenna you can manage.
While a beam may let you hear the
PBBS—and it hear you—veally well, re-
member the point of the discussion
above: Il is just as imporiant that the other
LAN users hear you, 100.

A nice antenna that can be had cheap
is a J-pole. It is easily buill from almost
any sort of metal tubing and works very
well. You'll find plans for J-pole antennas
in nearly any antenna book, and in back
issues of 73. If you don't feel like building
an antenna, and you don'l mind spending
a bil of money, anlennas like the AEA
IsoPole or the Cushcraft Ringo Ranger
are available from any amateur radio
dealer and work very well. Whatever an-
lenna you use, put it up high. VHF com-
munication is pretty much a line-of-sight
affair; lhe higher you get thal antenna,
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Figure 1. While the PBBS—al slalion C—can hear both stalions A and B, they cannot hear
each other. Since each is hidden from the other, they cannot tell if they are interfering with
each other's fransmissions (Camer Sense). If the station al C were a repealer, A and B
woutd not compete, blindly, for the frequency. See the fext for more information.

the farther you can talk.

Once you get yourself the best possi-
ble antenna, it may be time to consider an
amplifier. Depending upon the area cov-
ered by your LAN, it may be necessary 1o
run more than the five watls your hand-
held can manage. You might also consid-
er gefting a used mobile ng at a hamfest,
but if you do, try to get something relative-
ly new. The swilchover time between
Iransmit and receive on older ngs may
make them difficult to interface with the
TNC. Once you have a good signal out
there you can consider some other fac-
tors that might effect your packet perfor-
mance.

Cooperation

Because packet depends on all of the
LAN's users 1o gel good performance, lo-
cal cooperation is very important. Even if
you have a wonderful signal, a single hid-
den transmitter can ruin your packet day.
This is where local packet organizations
come in. If you have one, join it. If you
can, and are so inclined, get on the tech-
nical committee. Help packel newcomers
lo get a good signal on the air. There are
some things that a group can do 1o help
make things better for everyone. For ex-
ample, there are some parameters avail-
able in the TNC-2 firmware which were
developed by Phil Karn KASQ. These
parameters—PPersist and Slotime—help
make the stations acquire the channel
more randomly, reducing collisions, but
this only works if everyone uses them.

Repeaters

A repealer—like the kind used for
voice operalion—makes an enormous im-
provement in LAN performance by effec-
lively eliminating hidden transmitters in ils
service area. Even low power slations are
heard by everyone since they go through
the repeater.

For packel, a system thal regenerates
the digital information is actually better
than a normal audio repeater. This type of
repeater is almost identical 10 a voice re-
peater but instead of just passing the au-
dio from the input to the output, it reads
the digital information on the input and re-
generates il—transmits its own clean ver-
sion of the bits—on the oulput. This is
very similar 1o what some repeaters do

with DTMF and CTCSS tones.

If repealers are so greal for packet,
why aren't there more of them? I'll give
you a one-word answer: money. For
some reason we are perfectly happy
about—in fact, often insis! upon—giving
money 1o support our local voice repealer.
Yet somehow, when it comes 10 packel,
we expect the sysops to foot the bill.
Think about it: When was the lasl ime
you wrole out a check for the local re-
peater organization? Your PBBS sysop?
Why not send ten or twenly bucks to the
guy who spends lots of time and money
to make sure that you can read your
packet messages and mail? If we can
make it normal to pay for packel access,
then maybe we can starl putling up re-
peaters and getting serious aboutl our
LANs. The money is nol going o magical-
ly appear—it's got o come from you.

Portable Packet

| gel involved in helping during disas-
lers whenever | can, so portable packet
stations are of great interest. How many
of you are doing portable—or mobile—
packet? NTEWO/M consists of a Heath
HK-21 portable TNC and a Yaesu FT209-
RH handheld. The terminal is variously a
TRS-80 Model 100 and a number of dif-
ferent nolebook compulers that move
through here. It has two batlery options.
First is the normal NiCd pack for the radio
and a 12-volt pack that | built for the TNC
(the internal batlery was 100 expensive).
The second is based on Gates Cyclon
battery packs. These are sealed lead-acid
batieries—nol GelCells—with some really
exceplional properties. One of these 5 Ah
batieries will run the slation for several
days of intermittent use. If you are doing
portable packet, what is your station like?
How do you power it?7 | am very interest-
ed in whal people have come up with.

Talk to Me

| really want o make this column whal
you—the readers—want il lo be. Don't be
shy; tell me what you like and don't like
about it. | really need your feedback to
make this an information resource for 73
readers. | am inleresied in any guestions,
or ideas for future topics, that you might
have. Thanks for reading and 73 de
N1EWO.
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EB&Y 140W § BLLES
EBITA J0OW §139.20 HEAT SINK MATERIAL
EB104 600W 44215
ARIOS Joow §303.52

Medel 98 Hest Sink($ Sa12218) _
CHE - Copper Sprender|fabal /d)

Wae sles stock Hard = 1o = Fimd parts

CHIP CAPS —Memat [ATC
METALCLAD MICA CAPS —Unalts | Semco
RF POWER TRANSISTORS
MINI-CIRCUIT MIXERS
SHL—-1 (1-—-500Mz
SBL-1
ARCO TRIMMER
VEZI00—20 /48 RF Cheie
b — 500 — 65— 18 Ferrite Bond
Arasdbmnd MF Tranalormers

Add 1 3 50 lor shupping and hendisng

For detaded indormptloon and prices, ulu-nnl'ﬂ—.rhuut-l-.

CCI

508 Millstone Drive * Xenia, Ohic 45385 * [5]3] 426— 8600

FAX 513-429-3811

CIRCLE 99 ON READER SERVICE CARD

Manutacturers of Quality Communications Equipment

«Repeaters  *Standard and
eLinks * Computerized
*Remote Base § =  Controllers
*VHF,UHF 4 - # *Standard and
eReceivers il e TRy & Computerized
i I i -} o ] - SRRk
*Transmitters § o8 Auto Patches
\ a"'/}' 'ﬂﬂtEﬂﬂﬂs \ .DUDIEIEFE
- Hﬂ“l y
— WITH 2-vE S
SEm s Hi Pro E
Lo T EXPANDABLE REPEAIER SYSTEM
1'-::!.!-.-.__. CERT &y F AT ATER CE TN e Pen EOS AN ERPEMDAE FREDEATEMR T TE PO Ol TEATASE S & BASET OF FEATTS Al WL D W
JE A CTTARLETE SELCENES TRANSAMT TS ? FRONT Pl CONTROLS AND MDeCaTRs LO0A, BPEARER AND M s AND CAFAR F OF Eyityme
ENPAMSION AL FCRLESED W AN EXTREMELY BLGLED FROUOSED. 1090 CH RACE BOUNTABLE CARSE T
STENM CAN BF EXPANCED AT TIWE OF PURCHASE OF CAN BE AN AFTER-FURCHARE ADD O THE ADD ORE ARE—RHIGHE Al BOWED, 115300 VAL POWER
PPLY IDEMNTIFIEFR ALMMD PATCH, OF COMPLUTER CONTROLLERE. 1N ADDITWON TD TeESE ADD DMNS AN ADDITIONAL RECENVER AND THANSMITTER CAN BE

MOHIMNTED INTERNALLY FOA LBE AS CONTROL LINKS, NEMOTE BASE CF DU BAND OFERATION, ETH

« &LL AHD DAES ARE AVRILANLE FROW THE COMMANY AND ARE COMPFLETE

HCLUDING INETALCTIONS

WRITE OR CALL FOR OUR COMPLETE CATALDG

MAGGIORE ELECTRONIC LAB. =80

600 Westtown Rd. West Chester. PA 19382 Phone (215) 436-56051

FAX {215} 436-6268 Telex 4990741 MELCO
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RC-1000 REPEATER CONTROL

» Autopatch = Patch Re-encode Dialing
» Reverse Patch « User Programmable CWID
& Codes * Intelligent CWID = Remote Base
* 3 Auxiliary Outputs » Complete Interface
« 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

Mir:ra Computer Concepts

") T069-G2 Taylorsville Road = Dayton, OH 45424

513-233-0675 mm
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KE2AM's
VOICE ID‘er/
REPEATER CONTROLLER

ETELY SELF CONTAINED-just add radios, power
Tl d = 1 I
D Mon-vVolatile

| souelch &, &

VIENCE Nl
'.':':Ellj:l Hmiers [ake
iming. Mer 1o
.1.1I-r||__'|

peater Record any
Hahg, L
g WmE 3L °

CEive S0

VER B FEATURES ﬁ
J/ VOICE ID'%er
7/ AUDIO MIXER 2v pp
J 400ma TX DRIVE
v +8 TO 15v OPERATION
v TIME-OUT, ID, TIMERS
v SMALL SIZE 3.2° X 3.4"
/ SOUELCH, COR KEYED
v MADE IN USA.
7/ HIGH QUALITY
Y LOW PRICE
+/ BATTERY BACKUP RAM
+ SCHEMATICS INCLUDED

GET-TECH
201 Riley Road

SEE REVIEW OF (VER A) T3 MAG JUNET

211$119.00
New Windsor, NY | CA0ER By PHONE OF ML 1N SA

AOEES U BEIPRFIRE ARLD s
! ARE ADCHTICNA

LOWEST PRICES

MFJ, B&W, COMTEK, JPS, BENCHER, VIBROPLEX
“FLEXWEAVE"™ 168 STRAND COP., DACRON ROPE,
BALUN, OPEN WIRE FEED, FREQ. COUNTERS,
DSP AFENF FILTERS.

DAVIS RF Co. POB 230-E, Carlisle, MA 01741.
CATALOG $1. 1-800-484-4002. CODE 1356.

BUILD YOUR OWN ANT'S
COAX - ROPE - WIRE

Contact Advertisers Easily
Use Your
Reader Service Card

The $349.00 Bullet-Tested QRY Solar Power Supply keeps your
repealer on the air “round the clock or powers your [00w HF station
) birs & muonth. Controd circun speeds charge . protects gel oells &
sealed batterwes Fully assembled. QRV, ponable . Exsaly cxpanded

Add 31058H Int= %1
soymsis ~plarmsrnasest
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GIVE YOUR

HR-2510 HR-2600

.”ll. same fl.dﬂfn..:- (s iffi!:,

"BIG RIGS"

* 30 Memory Channels

* Automatic Repeater Offset

* Programmable Transmit Timeout

* Programmable Seek/Scan (5 Khz,etc)

* Programmable Mike /Channel Buttons

* Programmable Transmit Freq. Limits
* Extended Frequency Range (10w 12 meters)

* Priority Channel

* Split Frequency
* Many More Features

All these feutures by replacing

your radio’s existing "CPU" ch:‘p
(Priority Channel requires uptlnrm.l hardware

$59.95

Includes Operator's and Installation Manuals

[Optional Chip Socket $7.50)

CHIPSWITCH-

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269
Write or call (707) 539-0512 for !n:c information

CIRCLE 265 ON READER SERVICE CARD
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Number 25 on your Feedback card

EYOND

C. L. Houghton WB6IGP
San Diego Microwave Group
Badger Lake Ave.

San Diego CA 92119

Surplus Equipment 10 GHz
Amplifier

Last month | covered component parts
and a 12 GHz LNC modiflied for the 10
GHz amateur band. One question sur-
faced concerning that column. Jusl what
is the difference between an LNA and an
LNC?

An LNA is just an amplifier for the fre-
guency in use, hence Noise Amplifier
(LNA). An LNC (Low Noise Converter) is
an amplifier, mixer and converler assem-
bly ail contained in one remole anlenna-
mounted unil. LNAs are common on the
0.7 to 4.2 GHz satellite bands while LNCs
are the in thing on the Ku 12 GHz satellite
band. LNCs must convert 1o a lower fre-
quency for lransmission on the coaxial
leediine to the station equipment. The
loss on a length of coax feed cable at 12
GHz would be quite excessive! With that
cleared up, let’'s gel on 1o this month’s
lopic.

This month let's cover another uselful
microwave component (hat is available
from the surplus marketl: an Avantek
guarier-watt power amplifier. The neal
thing about this device is that it can be
modified for 10 GHz operation. This item
was advertised in the Apnl "92 issue of
Nuts and Volls. It was the fealured item
on the inside of the front cover, titled “14
GHz Salellite Antenna Bits.” The down-
converler (last month’s “"Above and Be-
yond” column), as well as the Avantek
amplifier (this month's column), were of-
fered for sale. | hope you did not miss this
bargain as | believe Halled Specialty, who
ran this ad, was swamped wilh requeslts
for these items and they ran oul of stock
on some. | know that the amplifiers are
gone and | hear Halled would like io have
more to sell.

For those who picked up on this item,
you will be pleasantly surprised that both
items can be converted to our 10 GHz
band with a little effort. Specification wise,
the Avantek 14 GHz module, as Halted
advertised, s Ku band, 14 to 14.5 GHz,
0.25 wall output with SMA coaxial con-
nectors. The unil has both monitor and
power delection outputs. The great part is
that it operates on +12 lo +15 volis DC.
The unit is brand-new and measures 4° x
8" x 1" high. Halled wanted $24.95 for the
unit—whal a bargain! | believe the amplifi-
er was designed for satellile service, such
as gas pump credil card transactions, and
was an early design. Manufacture dates
on the units that | obtained vaned around
1986, so the design was nol 100 old.

Kerry N6IZW was the first in our San
Diego Microwave Group to spol the ad
and order an evaluation unil. Kerry was
instrumental in retuning the first unit to 10
GHz with the same power output as was
normally provided at 14 GHz. Needless 1o
say, we ordered more unils, Remember,

VHF and Above Operation

from the last month's column: Don't jump
into something until it's been evaluated.
Well, this unit proved so hol we got a dai-
ly quantity report from the many different
amateurs who were placing orders for it

We helped spread the word, and it
wenl around so fast we even received
some calls alerting us to the item. The
word spreads fast when it's a premium
useful item available. | heard a rumor that
one sale of these amplifiers was for 100
units in one transaction. | don't know
where all of these amplifiers went, but the
tial. Let’s get on to the meal and potatoes
of this unil.

The Avantek amplifier enclosure is a
machined box that has a cover plale fas-
lened with a multitude of screws. The
cover can be removed quile easily, but
you might have to pry gently with a knife
edge fo break the seal of the rubber gas-
ket under the cover plate (with the screws
removed). With the cover plate off you
can see the three-slage power amplifier
running along the top of the amp. The
bottom comparimenis contain the power
supply and power monitoring circuitry. Dif-
ferences have been noted on several of
the amplifiers we observed, We feel these
were due to changes in design. This dif-
ference is not of much concern as most of
the unils noted are the old design.

The difference (old to new) can be ver-
ified by looking al the top right side of the
amplifier al the arculator, amplifier portion
of the circuil pointed up. The old design
has a metallic square circulator, while the
newer circulator looks like a ceramic de-
vice in the same spotl. Performance-wise
the newer unil can deliver a dB or two
more than most of the older unils. From
the outside of the units, the break in units
(old to new) seems to happen around se-
rial number 5600. In realily, both unils
work well and this is a minor difference.

The first priority before starting modifi-
cations s 10 sel up a static-free work sta-
lion on which to do the actual circuit
changes. Use a ground plate to hold the
amplifier and ground all instruments to
this plate. That includes your soldering
iron (low voltage temperalure-controlled
lype desired here). Ground yoursell with
an approved wrist sirap, nol a direct con-
nection fo ground. Most wrist straps have
a megohm or so in the leads to prevent
an accidental direct connection between
yourself and the common ground. This
prevents a high current conduction
through you. The idea here is to dis-
charge slatic, NOT LIGHT UP YOUR
LIGHTS.

Back to the modifications. The original
adjusting labs that were used 10 lune the
amplifier (stripline) 1o 14 GHz need 1o be
removed. These tabs were added at the
factory to adjust the unit for peak perfor-
mance at 14 GHz. When lested after the
labs were cul away with an X-acto™
knife, the amplifiers modified to this poini
gave between 5 and 10 dB of gain at 10
GHz. The imporiant thing is that there is

80 73 Amateur Radio Today = September, 1992

Photo A. ﬂnar unmodified Avan!e aﬂar*na power module.
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Photo B. Modified Avantek power module, with only the top portion (amp circuitry)
modified. No change lo the power supply circuil.
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413 10 S YDC

D AVANTEK

MICROWAVE POWER AMPLIFIER
AMP-14504M402
14.00-14.50 GHz

1/4 WATT
SERIAL NO 5575

something to see (gain al 10 GHz) before
actual modification.

The procedure o retune the ampiifier
al 10 GHz is made in small steps using
wooden loothpick iools. The toothpick
tools were made by cutting a flat end on
one end of the round toothpick. Super-
glue a small piece of copper (snowflake
size) 1o this end of the loothpick. Several
of these were construcled and graded as
to size of the copper snowflake.

Place the tool on the stripline at var-
ous poinls to delermine where similar-
sized permanent copper slubs are io be
affixed. Toothpicks in several sizes can be
used to find the besl copper tab to use for
best gain. By having several sizes of cop-
per toothpick tuning tools we can dupli-
cate what size of copper bit is needed on
the stripline to adjust to 10 GHz. This opti-
mization Is done with power applied, but
al reduced input levels (drive) so as o nol
have the amplifier at full output power.

Kerry used -15 to -10 dB input drive
during this adjustment phase. Nole the
output gain achieved with the toothpick
and then remove the DC power/drive.
Then, in a static-free involvement, a simi-
lar copper snowflake as the toothpick tool
had placed on the stripline exactly where
previously noled. Solder tack il to the

Photo C. Oulside case of the power amp.

stripline and retest with low drive power
and DC applied. Check for similar power
gain as noted before. If it is OK, proceed
to the nex stage or sinpline sechion and
check for gain with the toothpick test tool
at this new location until you are satisfied
with unit's performance. There will be
some interaction with tuning and all must
be rechecked for final adjustment. Most
amplifiers yielded an overall gain of about
24 dB.

Just where 10 place the copper bits 10
retune each amplifier will vary from amp
to amp. We have found that the tuning will
go something like this for tab insertion,
and this 100 will vary from unil to unil. The
input stripline almost at the inpul connec-
lor needs a lab added first. First amp
stage: not much to do here. Second
slage: nothing noted at the input but re-
quirtes a large tab on the output right al
the device for the best gain at 10 GHz.
Third stage (final): has a very thin input
line width; needs o be wider and have a
lab attached for best gain. The output
needs a very wide line/tab added. The
output stripline towards the circulator
needs to have labs added about 1" and 2"
away from the output stage for final gain
adjustments. Be careful when placing
labs and line width copper bils near the



I "NOW—NO CODE!

The Ham Radio Handbook by Don
Stoner gets rave reviews as the best train-
ing aid to help you earn the no-code ham
license. Over 200 pages, packed with in-
formation—all the test questions, correct
answers and the theory behind the ques-
tions. Only $9.95 ($2.00 S&H).

YOU CAN PASS THE CODELESS
HAM RADIO TEST AND WE

GUARANTEE IT!

It's easy and fun with the NARA Educa-
tion Package. You get Don Stoner's Ham
Radio Handbook, IBM or Macintosh com-
patible software to test your knowledge
after you have studied the book; an exten-
sive list of Volunteer Examiners you can
contact, the FCC Rules and Regulations
for ham radio, a copy of Amateur Radio
King of Hobbies, plus a bonus copy of our
journal, The Amateur Radio Communica-
tor, by mail. The NARA Education Pack-
age is only $29.95 for the IBM or $49.95
for the Mac version ($3.00 S&H).

Join NARA today and enjoy the exciting
world of ham radio — and beginners don't
needto know the code! A one-year NARA
membership & subscription to The Ama-
teur Radio Communicator is only $10.00.

==y ALL US

NATIONAL AMATEUR RADIO ASSOCIATION

P.O. Box 598, Redmond, WA 98073
Orders Only 1-800-GOT-2-HAM

Insuiries (206) 869-8052

WEFAX To The Max

PC GOES WEPAX $”50
PC GOES/WEFAX 3.0 s a prolessional fax reception sys-
tem for the IBM PC. It mcludes an AM/FM demodulator
sOftware, cassette tutorial and 325 page manaul. Check
thes partal st of our adgvanced features

Res. up to 1280xB00x256 APT Lat/Lon Gnds
Unattended Operation  Orbital Predcition
Colorization Frame Looping
Zoom, Pan, Rotation PCX & GIF Export
Contrast Control Grayscale Printing
Tuning Oscilloscope Infrared Analysis
Photometry/Histograms  Variable 10C & LPM

PC HF FACSIMILE 6.0 $99

PC HF Facsimile 6.0 is a complete shortwave FSK fax
systemn for the IBM PC. I mciudes an FSK Demoduiator
software, 250 page manual and tutorial cassette. Call or
write for 2 complete catalog of products.

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672

Tel:(714)498-5784 Fax:(714)498-0568
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Say You Saw Itin 73!
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C.M. HOWES =
COMMUNICATIONS *°

2 Meter Performance!

| The J Antenna!

REAL GAIN! 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.

Made in USA!

Only $27.50

[ Add $4.50 for shipping
3

and handling.
COD orders welcome.

Also available
Doppler RDF units $450

See us at
Pacificon!

S. Douglas RF Devices
Uil P.O. Box 246925

@ Sacramento, CA 95824
' (916) 688-5647
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Townsend Electronics, Inc.
P.O. Box 415

Pierceton, IN 46562
219-594-3661 FAX 219-594-5580

Build Your Active Antennas

Save Money - Create Quality - Save Space

WIDEBAND PRE-AMP
\ _'_x F_Oﬂ SCANNERS

SF'A# BROADBAND F’HE AHP d—l‘JDi‘J MC

The HOWES SPA4 15 a low noise |C pre-amp covenng 4 o
1300MHz for use with wadeband passive aniennas (discones, ewc.). If
mgnais end 10 be rather weak 1n vour area, then the SPAJ could be jusi

wha! vou need’
SPAd Kit: $26.95
AA4 ACTIVE ANTENNA FOR SCANNERS

Active antennas add
power to a quickly
mounted system to
save space speed of

installation, for

temporary setups or
setups in limited

space.

The HOWES AAd gives full coverage from I5 10 1300MHz 1n 2 ncat
compact package. The anienna 18 only jusi over 16 inches long, and 18
demgned 10 be the answer Lo space/visibility probiems for home or
portabie operavon. A low poise microwave |C s used count. making
construcuon staghtorward. Received in the November '90 Shori
Wave Magazane Excellent performance in a mmall space!

AAd Kit: #3595

AA2 ACTIVE ANTENNA for 15kHz to 30MHz

The HOWES AAd 15 the active anienna 1o use for pemcral coverape
HF recepuon. Broadbané performance that oocs aod tal off ar the
hgher frequenaes. The neal. compact answer for those with limuied

space, holiday use, mobile operaton, eic. Two selectable pan selungs,
local or coax powenng (12 10 14V) IP3 «384dBm. Easy 1o build and

much hked by cusiomers!
AAZ Kll: $1595

Mail Orders:

TOWNSEND ELECTRONICS

P.O. Box 415
Pierceton, IN 46562
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HQC 1, HQE 2 BUDWIG HYE-QUE DIPOLE
CENTER CONNECTOR & INSULATORS

These make putung up a dipole a prece of cake. Jum solder
the wire 10 the acnler connecior, pel of the end (ASalators
and screw vour PL 259 on the coax 1o it hang 1t up. These
CconNRECIOrs and ReualoTs are JdEsigned W0 eliminale
probiems wath wel condiions

To Order Phone:
1-800-944-3661 or
FAX: 219-594-5580
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Figure 1. The Avantek microwave power amplifier, oniginally 14-14.5 GHz, modified lo 10.368 GHz. Crosshailched areas in-
dicate the position of the copper “snowflakes” soldered to the stripline. The exact position must be delermined by festing.

devices—inspect them before applying
power. | suggest using a high power eye-
piece to check everything. Remember—
take your lime; it's just like cutting a piece
of wood. You can measure two or a
dozen times but you can only cut once!
GaAsFETS do not like static or shorts
wilth power so be careful.

Soapbox

| have a friend who runs a computer-
oriented business in San Diego. He has
been very instrumental in getling me up
and running on the IBM computer sys-
tems and away from my old prehistoric
CPM-based systems. He is very high-tech
and has offered some memory space on

FRONT CAVITY IRIS PLATE
GUNN HOLDER — 7

COARSE
FREQ ADJ ——
TR =
Y
| 172"

-

r—MIXER DIODE

| St
DETECTOR DIODE H'Z.‘.iLIIZ'vEFI—J #
HORN ANTENNA

bz | 1722 -

——GUNN DIODE +DC
GROUND

FOR CONNECTION

PC BOARD ON BOTTOM OF IO GHz GUNN
OSCILLATOR. SOLDER TABS ON PC BOARD

Figure 2. Gunn detector/oscillator for 10 GHz. Samples are available from Em-

comm Inc., 10 Howard Si. Buffalo NY 14206; (716) 852-3711; cost: $50 each new:.
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his information retrieval systems which
are fax-based. How the system works is
quite interesting. Just phone up the sys-
lem and all operation is totally voice inte-
grated in selection. You confirm direction
on the system by touch-lone answers 10
the system's voice questions.

After selecling the particular document
you wani you place your fax machine in
the receive mode and off it rips at 9600
baud. This system is quite sophisficated.
We are not talking lext bul high quality
photographs and schemalics, all comput-
er generated, are possible. When time is
available we plan lo try some artwork
transfers. The ftrial tests look so good they
don't even look like the normal faxes | am
familiar with. This system is in communi-
cation service and | will be glad when it is
online assisting our amateur applications.

Some time will be devoled o tesling
such things as dimensional stability and
aspect ratio, and lenglh-10-width scan di-
mensions. After some testing | hope 10
have this service up and running for your
use. The exciting thing is that this is not a
one-line telephone based system, il's
multi-line so quite a few users can oper-
ate the system at the same time. We're
talking a very big system here. More on
this later when we have some files set up.

Newsletters from Great Britain

There are several newsletters for mi-
crowave operations thal have been for-
warded to me for information. The first is
a monthly newsletter from Lambda
House, Cranborne Road, Potters Bar,

Hertfordshire ENG3JE, England. This is a
monthly publication from the Radio Sod-
ely of Great Britain, edited by G3PHO
and GBAAGN. The April 92 edition that |
received covered several construction
projects. One had modifications 1o an os-
cillator board for a multiplier at 2.5 GHz
for a 10 GHz transceiver. Another article
covered a very unique method of power
supply conversion, converting 12 volls to
+20 volts at 400 mA. Also, it provides -5
volis bias al 50 mA. Other arlicles cov-
ered news and views from “the world
above 1 GHz." Quite a nice newsleller,

The other newsletter is the “VHFUHF
DXer,” ¢/o Dave Hardy GBROU, Thom-
tree House, Wensley, Matlock, Derbyshire
DE421l, Uniled Kingdom. This newsletier
covered microwave kits' availability and
news and operations TV DXing, the re-
sults of a local noise figure measure-
ments contest and a few construction arti-
cles. The cost of this newsletter is $14 a
year for bimonthly distribution.

A U.S.-based newsletier, the "AMRAD
Newsletter,” is devoled to amateur radio
and computer experimenters. They advo-
cale experimental designs and promole
ideas and the dissemination of such infor-
mation through several means, the
newsletter and the computer bulletin
board. Their BBS is operated by
Lawrence Kesteloot NANTL (703-734-
1387) 300, 1200, 2400 baud, 8 data bils,
1 stop bit and no parity. Their newsletter
further identifies services to the handi-
capped and a repealer on 147.81 in
147.21 out that is located in McLean, Vir-
ginia. This month's topics, two of my fa-
vorites, are lasers and 10 GHz conversion
covering the Radio Shack “Flavoradio™
which is used in an IF ampilifier applica-
tion for 10 GHz. Membership in AMRAD
is $15 a year. They give honorariums of
one-year-free membership for original
material accepled for the newsletter. Their
address is Editor, "AMRAD Newsletler,”
P.O. Drawer 6148, McLean VA 22106.

This amplifier conversion is just the
application for expanded/detailed informa-
tion to be placed on the fax system. Lel's
get it up and running for my applications
and | will let you know all the details on ils
operalion. As always, | will be glad to an-
swer queslions conceming related lopics.
Please send an SASE for a prompt reply.
73 Chuck WB6IGP. &
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Photo D. Close-up photo of the driver ouiput, final amp modifications.
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New AOR

SPY ON THE EARTH H

Recelver

400 Channels.
100KHz to 2036MHz

GET THE PICTURE

- s
See live on your PC ATV / SSTV
what satellites in orbit see NTSC/ PAL Interfaces for PC's
: : T Use your PC and video camera for high quality images
n * Usey gh quality imag

L2 h?]w 1'[‘:‘“ ﬂg‘ bﬁ"Ef't QFE;“!" frumaéhts B NG « CHROMA Gold Super VGA with 32,768 colors and
new technology. Send $25 ($30 air, $35 overseas) NTSC / S-Video output for just $369
for our fantastic 12 diskette set of professional + VIP 540 NTSC / PAL video digitizers with 640x480
quality copyrighted programs (IBM type) that does resolution and up to 16 million colors from £123 »Continuous coverage S AR3000
satellite tracking, data acquisition, image * One year wamanty - 30 day maney back eAM. FM, wide band FM, o e

: . g, : q ; g + As seen in August issue of 73 LSE, USE, CW modes VRtiErs SRR RN
processing, file conversion and much more, = o i Dl & s
Diskette package includes all programs, satellite Ventek Corpﬂratlnn Programmable Attenuation 5
views, C language source code for a popular (818) 991-3868 FAX (818) 991-4097 »Tuning increments as low

& " [} a'f 8 . 1 g r
satellite image acquisition program, hardware ?{:fi’-iﬁl i‘aﬁﬁ"”“&’gﬂé’f -iiﬂim Gy
schematics, catalog and $25 discount certificate. e I hrnntard filbrs
- . CIRCLE 48 ON READER SERVICE CARD ¢RS232 port built in
HE‘CE‘ptlﬂ'n guaraﬂtEEd Worldwide +25 Day Satisfaction Guaraniee
AbSUlUtEl'f legal Full refund if not Satisfied.
eincludes AC/DC power cord.

No satellite dish needed

Telescope Antenna.

SEll Your Pmduct in eSize: 31/7"Hx 5 2/5"W x 7 7/8°D

For FREE information log on to our bulletin board Wt. 2lb. 100z.

with your MODEM at (718) 740-3911 or call (718) 73 Magazine = ==
468-2720, to place an order. Buy with confidence. === -
Call Sue Colbert or —ASEAT

We've been in business since 1956.

_—

COMMUNICATIONS

VANGUARD Electronic Labs Dan Harper Today! D e
DEpt A, 196-23 Jamaica Ave. Visa and Mastercard ———
Holls, NY 11423 AN 25y a5 e b

CIRCLE 164 ON READER SERVICE CARD

MULTIPLE REPEATER - LINK - REMOTE BASE _ AIVIATEU R TELEV'SION

CONTROLLER

Finally a controller that has solved control and audio interconnect problems between
multipleradios. Yourradio system can grow 1o mu ltiple sites and stretch for hundreds
of miles - and yet any radio can be fully controlled from any designated input.

Port 1 Port 2 Port 3 Portd  Port5 Port & Port 7 . ::EE;
ot v Duple Dupl Duplex Hemobe Remole Remuote 2 ::':_.:::Q::ﬂ; : i §
ReEpent —‘ I.tr?k :‘ Linpke: Link 3 Base 1 Base 2 Base 3 P . SRS .n'. o] R ﬂnly $39
| L W R T
:J”;j RBC-700 Repeater Controller SEE THE SPACE SH UTTLE VIDEO
3l Model T33 shown . annom g
T ‘f"‘ : T — Many ATV repeaters and individuals are retransmitting
Autopatch | Voice Telemetry ‘ ASCI tnterface | [[Front Panel Space Shuttle Video & Audio from their TVRO's tuned to
(ol iccaal) jpional [oprmai-THA | vk Pad
it Satcom F2-R transponder 13. Others may be retrans-
The RBC-700 Repeater Controller is dtﬁiglﬁij to Eup',-?[?{;t R]EI:lta‘r_r:r Ejﬁ;em; lhzt require mittlng weather radar during significant storms. Ifitis
multiple radios connected together at a site. The RBC- utilizes a true 7 x 7 audio matrix i - 3
switch which allows several conversations between ports at the same time. In the illustration bEIF‘Ig done in your area on 7_0 CM - check page 413 in
above the 733 model is supporting a Repeater, 3 Euplel:-:r:tl; Links to ;n;rcr;m 5ite5i3aml 3 the 91-92 ARRL Repeater Directory or call us, ATV re-
Remote Bases, Using simple commands, a user could tie the Repeater and a Kemaole base 1o g Yy .
one Link, while the other Links are communicating through your site, holding separate DEBIETE are springing up ﬂ” over a“ }"GLI need is one of
conversations, Or, connect all of the ports together - like a big party line !! the TVC-4G ATV 420-450 MHz dDWﬂEDﬂ\fEtETE, add any
Several models are available and are software configurable to support up to 3 Repeaters, 3 TVsettoch2,30r4and a70 CM antenna. We also
Duplexed Links, and 4 Remote Bases. A group or club canstart with the basics and expand their ha
controller anytime by simply adding boards and software. Free software upgrades for one year ve downconverters and antennas for the 900 and
after delivery. Finally, a real controller for the Linked system operator ! 1200 MHz amateur bands. In fact we are your one stop
Multiple Independent Repeater control Easy servicing for all your ATV needs and info. Hams, call for our
Up to 5 Duplexed Links Intergrated Autopatch com | g . g
s b e o i plete ATU’ caialf::g antennas, transceivers, ampiifi
Recorded Natural Speech Telemetry Programmable Scheduler ers. We ship most items within 24 hours after you call.
Programmable Macros +10v to + 14v Supply "
Connect [ Disconnect multiple Ports Standard 5.25" Rack Mount (31 B) 447'45’55 m-f Bam-5 :ﬂﬂpm pst. VISE, MC, COD
Internal Receiver Squelch processing Card-Cage design P C ELECTH ONI C S Tom (WEORG)
Palomar Telecom, Inc. 2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS)

3040 Enterprise St. Suite E o Escondido, Ca. 92025 o (619) T46-T998 e Fax (619) 746-1610
CIRCLE 264 ON READER SERVICE CARD
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RP

Michael Bryce WB8VGE
2225 Maytlower NW
Massillon OH 44646

Measuring RF Power

It seems fitling this month to talk
about measuring RF power afier dis-
cussing what a "QRP” is. Just about ev-
ery QRPer I've ever known has his or
her own way of measuring the output of
a transmitter. I've used just about every
known way myself, and never really
found one | think is the best way.

Way back when, some of us hams
used HF ammelers in the feediine o in-
dicate maximum RF currenl. This usually
occurs when the feediine is maiched lo
the antenna feedpoinl. The RF amme-
ters are kind of useless at QRP power
levels.

One method | use on the testbench to
measure RF when designing a transmit-
ter is to read the RF voltage across a re-
sistor. This requires an RF probe and a
VTVM or other high impedance meler. |
use the 50 ohm resistor in my Cantenna
dummy load when using an RF probe.
Here's how you do it: Place the RF probe
across the dummy load. Apply power
and key down the transmitter into the
dummy load. Read the resultant voltage
on the meter. Now, calculate the power

Number 26 on your Feedback card

Low Power Operation

by means of P (watts) = E (rms)? divided
by 50 ohms. This works, provided you
have a good RF probe and are willing to
do the extra work. It's not the method of
choice if you're in the mood to check
your RF power in the middle of nowhere.

An easier way 1o get a balipark figure
IS lo simply measure the input power 1o
the transmitter, This is simple, requires
only an ammeter and some simple math.
It's not easy to tell if the total amount of
current you're reading on the meter is re-
ally going to the transmitter. There are
buffer stages, oscillators, sidetone gen-
eralors and other circuits that all require
current when the transmitter goes online.
Iif you can cut the VCC line on just the
PA transislor, insert an ammeter, then
measure the current, you'll get a much
more accurate reading of INPUT power.
Since power equals current times voll-
age, i's a simple matter to multiply the
two together to find the input power to
the transmitter. For instance, if your
transmitter is running from a 12.5 volt
supply, and is drawing 400 mA, then the
input power 1o the transmiller is 5 watls.
Now, the problem here is we really don'l
know what the OUTPUT power is.

The Bruene Circuit

As a rule of thumb, figure about 50 to
60 percent transmitter efficiency. Moni-
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TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT

ELECTRONICS

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

YAESU us.A.

- FT33R/TTP 220MHZ HT $328.00
« FT411E 2M HT $299.00
- FT811 440 MHZ HT $339.00
+ FT470 2M/440 HT $404.00
+ FT911 122 MHZ HT $429.00
+ FT5200 2M/44 MOBILE $629.00
« FT757GXII ALL MODE HF PORTABLE $929.00

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
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ALL MODE HF
BASE STATION

$3699

#ET1000D

Since 1933
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Figure 1. The Bruene circuil,

toring transmitter current can sometimes
be a pain in the neck loo. Sometimes
placing the ammeter in series with the
transmitter is either too much trouble or
results in a voltage drop across the amp
meter itsell. The voltage drop may cause
the transmitter to put all kinds of critters
on the air.

What we need then is an RF
waltmeter which will give us a good ac-
curate reading in the 0 to 5 walt range. A
classic circuit by Warren Bruene of
Collins Radio is shown in Figure 1.
There have been many variations of this
circuit over the past years. It's still a
good performer and you'll see it used
commercially in today's transceivers.

In a nutshell, here's how the Bruene

circuit works. A toroidal transformer
samples the 50 ohm RF line and causes
RF current to flow through the secondary
winding. Think of this as a simple trans-
former with the primary side being pow-
ered by the RF from the transmitier. On
the secondary, two diodes convert the
RF into DC to be read by the meter. One
diode will read the forward voltage pro-
duced and the second diode will read
the reflected voltage. This way, the
Bruene circuit makes a very good SWR
meter.
The Bruene meter circuit needs to be
balanced and this is the reason for the
two small value trimmer capacilors. De-
pending on the sensitivity of the meter
used, RF power levels under 500 milli-
watls will provide full-scale deflection.

Now, the only problem with this sort
of metering circuit is in the construction.
It should be built on a single-sided PC
board and the parts layout needs partic-
ular attention. Also, a metal box is a
must. This circuit won't behave itself i
you put it in a plastic box. You can use
some double-sided PC board stock o
make an RF-tight box, then put this into
a plastic box if required. If you're sloppy
in the construction, you won't be able to
null out the meter.

Up to a point, the Bruene meter cir-
cuit is frequency sensitive. A watt of RF

at 3.5 MHz may not be the same amount
of power needed to produce the same
meter reading on 30 MHz. When build-
ing this circuit, calibrate it for the highest
band you plan on operating.

Calibration requires either using an-
other watimeler of known accuracy, or
digging out the RF probe and the VTVM.
| use the first method and find it works
quite nicely.

I've built several versions of the
Bruene metler. Most have worked just
fine, some were real dogs. There is one
thing | did do 1o change the way it oper-
ates and thal was 1o do away with the
calibration pot. Now, you'll need this
pot when you're doing SWR checks, but
for measuring power, I've never been
able to reset the calibration pot to exact-
ly the same place every time. | never
knew if | had the pot set right and thus
was never sure of the reading | was
taking.

| fixed this problem by adding a rotary
switch to select up o four different trim-
mer pots. | had one position set for O to
1 watt, a second for 0 to 2 watls and the
third for O to 5 watts. The fourth position
gave me the calibration pot for setting
SWR sensilivity. | also used this position
in the forward reading position for very
low RF levels. | found | could sense RF
under 100 mW if my basic meter move-
menl sensitivity was 50 micro amps. By
using the three positions, | was able to
keep the reading on the higher end of
the meter's scale, where its internal ac-
curacy is at its best. If one wanted to, a
small one-transistor amplifier or a 741 op
amp could be used as a DC voltage am-
plifier to allow use of the common 0-1
mA meter movements. Take it from me,
the idea is good, but you'll need a bat-
lery io operate the amp. Without fail, the
batiery will be dead when you need it
most.

Next month, I'll show you how to build
a directional waltmeter. It's an easy pro-
ject. A kit is available for those of you
who don't want to spend a summer look-
ing for parts.



Ham HELP

Number 27 on your Feedback card

We are happy 1o provide Ham Help listings
free on a space avadable basis. To make our
job easrer and fo ensure that your ksting is
correcl, please lype or print your request
clearly, double spaced, on a full (81.21" x 117)
sheet of paper. You may also upload a listing
as E-mail to Sysop to the 73 BBS /Special
Events Message Area #11. (2400 baud, 8 da-
ta bits, no panty. 1 siop bi. (603) 924-9343).
Please indicale if it is for publication. Use up-
per- and lower-case letiers where appropnate.
Also, prnt numbers carefully—a 1, for exam-
ple, can be misread as the lefters 1 or i, or
even the number 7. Specifically mention that
your message is for the Ham Help Column.
Please remember to acknowledge responses
lo your requests. Thank you for your coopera-
hon

Wanted: Wayne's excellent old Hot CoCo
magazines for my old Tandy Color Comput-
ers, and software for same. Also, how can |
use the CoCo as a packet TNC? Charles
Scanlon KATUVE, 2 Eagle Lane, Simsbury
CT 06070. Tel. (203} 657-8373.

Needed: Any data, manual, schematic, up-
dated rolls for a Jackson Mode! No. 648 Dy-
namic Tube Tester. Does anyone know if
there is a successor 1o Jackson Electnc In-
strument Co. of Dayton OH? | will pay for
coples ol above items. Don Jenkins
WABOGH, 5045 Donna, Tarzana CA 91356.
Tel (818) 342-3917; FAX (818) 345-81592.

Needed: Schematic for “St. Clair™ VTVM.
No model number or senal number on the
case. The Model number on the meter move-
ment is #451—5L Clair Engineering Co., Ben-
ton Harbor MI. Meter Ranges: 3v, 10v, 30v,
100v, 300v, 1000v. Ohm Ranges: RX1, RX10,

Your Bulletin Board

RX100, RX1000, RX10.000 and RX1 Meg.
Circuit Selector: Off, -volts, +voits, AC voits
and ohms. Tubes: 6X5, 6HG6 and 6SN7. | will
pay for copy. Bergen Wilson, 1403 Lyttleton
St., Camden SC 29020. Thanks.

| am looking for the complete latest mailing
address of a manutacturer of TRICK brand
sheet-metal bending machines. Any 73 read-
ers with thes info please write 1o me. Benjamin
Tan, UNITED MARKETING, Isabela, Basiian
Frovince, 7300 PHILIPPINES. Thanks

| need operations/maintenance manuais
for the following: Radio Receiver R-350A/URR
manufactured by Collins Radio; Hewlett
Packard Model 608D VHF Signal Generator,
Textronix Type 545A Oscilloscope; Test Set
Electron Tube, TV-7/U; Audio Oscillator TS-
382 D/U. | will pay reasonable copying and
mailing costs. Please write or call belore ship-
ping manuals. Larry Keith KF8BX, 418 Her-
itage Drive, Wamer Robbins GA 31093. Tel.
(912) 329-0030.

Wanted: Young hams (18 and under) wish-
ing to start a club. Please write to David Kuks-
er NBUDF, 620 W. Lewiston, Ferndale M|
48220.

Wanted: A copy of the manual for Heathiat
Ignition Analyzer 10-20. | will pay copy cost
and shipping. Ship to: Ed Nelif WB20EB, 103
Bar Harbor Rd., Freehold NJ 07728. Tel.
(908) 462-8918 eves.

Needed: Schematics for Montgomery
Ward scanners made by Bearcal. Model num-
bers are GED-836A and 835. Clear copes are
fine Bob Flesch W3IEZ 7500 E. Pocono Dr.,
lvermness FL 32650.

- FLEA MARKET
- FORUMS
- FCC TESTING

“ - LADIES PROGRAMS
Location:

COMMONWEALTH CONVENTION CENTER
LOUISVILLE, KENTUCKY

ALL INDOORS - AIR CONDITIONED

II 80,000 Sq. Ft. - 60% I r than 1991
5q Arge

HAMFEST TICKETS:

$8 AT THE DOOR |

BELLE OF LOUISVILLE STEAM BOAT CRUISE
AVAILABLE SATURDAY NIGHT - $ 20 EACH {

FOR TICKETS OR INFORMATION SEND BUSINESS SIZE SASE TO:

GREATER LOUISVILLE HAMFEST Il
P. 0. BOX 34444 - §
LOUISVILLE, KY 40232-4444

KPHONE (502) 551-4118 TALK-IN 146.28/88

$6 ADVANCE,

r 1992 GREATER LOU[SVILLEW

HAMFEST / COMPUTER SHOW
AND

ARRL GREAT LAKES DIVISON

CONVENTION

SEPTEMBER 26th & 27th
- COMMERCIAL VENDORS

ﬂuuca 2B

STANDARD

AMATEUR RADIOS

Now available - The worlds finest amateur
radios. Unsurpassed quality and features make

STANDARD the worlds most popular line of
amateur radios.

Mini Deluxe HTs:
C168A 2 meter
C468A 450MHz

Call For
Price

Twin Band HTs

C528A 2M/440MHz  Price
C628A 440MHz & 1.2GHz

Twin Band Mobile

C5608DA 2M/440MHz
Call For Price

We also have many accessories for
these radios and most heath radios.
Call 1-800-292-7711 for details.

C & S SALES, INC. « 1245 Rosewood, Deerfield, IL 60015

(708)541-0710 » FAX: (708)520-0085
WE WILL NOT BE UNDERSOLD
CIRCLE 184 ON READER SERVICE CARD

TOLL

TOLL  1.800-666-0908

PRICING AND ORDERS ONLY
KENWOOD

WRITE FOR FREE CATALOG

a Gl IECT TO

RICES S5UBY I 7O CHAMNGE

Full KENWOOD line
Radios & Accessories

FT-TSFGxXN

Call for All YAESU

Radios & Accessories

Full line of Radios
and Accessories
FuII ICOM line

e, T3
hTAHDAHﬂ
Full line of Radios
and Accessories A Radios & Accessories

®
ICOM

AEA » ASTRON » COMET » CUSHCRAFT = DIAMOND » KANTRONICS = MFJ
* SANGEAN » SONY SHORTWAVE » DRAKE » MANY MORE.. . .

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

LENTINI GCOMMUNIGATIONS INC.

21 GARFIELD STREET. NEWINGTON. CT 06111
C.0.D.s Same Day

10-4 I::] hoe - OK Shipping

Hours: M-F 10-6.

SAT.

CIRCLE 234 ON READER SERVICE CARD
73 Amateur Radio Today * September, 1992 85



Number 28 on your Feedback card

/3 INTERNATIONAL

Amie Johnson N1BAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

As | am writing this, one of ham-
dom’s annual evenls is taking place:
Field Day in the United States. | usual-
ly chat about it in my column because
it's ane of those evenis that ALL can
take part in and have a good lime.
Whether you are inlerested in HF or
VHF/UHF conlesting, satellite con-
lacls, packet, home-brewing aniennas,
elc., Field Day has something for ev-
eryone, even camping out and cook-
ing.

One thing | have found out in the
past is that there has to be at least
one contact person fto turn chaos into
order. Those of us in the Keene, New
Hampshire, area were very lucky lo
have Doug KD1GJ volunteer to coordi-
nate our efforts. Of course there were
many others who got involved bul
won't be mentioned in print here due
fo lack of space.

Location is another important factor.
This effort took place in Wheelock
Park, one of the many parks in Keene.
We were able lo operale, as wall as be
spectlators at many softball games,
some that went lale into the evening.
We even had some of the spectators
of the games coming over to our loca-
tion and watching what we were doing.

We operaled 2A (primarily on 40
and 80 melers) with one HF rig
hooked lo a delta loop antenna hung
from one of the tall pine trees sur-
rounding our position. The other HF rig
used a five-band vertical antenna posi-
tioned in the outfield, behind second
base, on an unused softball field. Both
rigs and compulers, used for logging,
were supplied with AC power from a
generator which ran very nicely lor 24
hours, without ever being shut down.

The last position contained the
saleliite operation, powered by a bal-
tery which had been charged by a so-
lar cell for many days before Field

Day. | think putting the aniennas lo-
gether for the satellite operation
brought us the most spectators during
the setup.

One thing that | will always remem-
ber about Field Day happened several
years ago while | was on vacation in
Gunnison, Colorado. | was able to op-
erale with some hams there, contaci-
ing several slations back here with op-
eraltors | knew personally. Well, this
year | didn't make it lo Colorado but |
did the next best thing: | was able o
contact WOGYYV, the group in Gunni-
son, on 15 meters. The fun thing
about it was that | was mobile at the
time with my trusty Atlas 210X, on
my way home for some sleep.

| guess the central theme of my
comments in this column, as well as
many ol my other columns, is that this
is a very small world indeed. We are
able o make lasting friendships,
sometimes without ever meeting the
other person. Bul, many limes we gel
lucky and meel some lantastic people
who become our friends for life.

What am | trying to say? Make the
best of everything now, cullivale new
friendships, and enjoy life to its
fullest!—Arnie, N1BAC.

Roundup

Bulgaria From Milen Postadshieff
[LZ2MP: Just a reminder that the LZ
DX Contest will take place on the first
Sunday in September from 0000 1o
2400 UTC, 3510-3560, 7000-7040,
14000-14060, 21000-21080, 2B000-
28100 kHz, CW only. Send logs for
each band with a summary sheet not
later than 30 days after the contest to
Central Radio Club, PO Box 830,
Sofia 1000, Bulgaria.

Japan From a lelter from Frank L.
Striegl 7JTAALKAZ2TNZ, President of
TIAARA: In 1972, a few foreign hams
organized TIARA, the Tokyo Intema-
tional Amateur Radio Association. At
that time, the worid was a different
place. Japan did not command the at-
tention and interest that il does now.

Most people outside Japan did not
know about sushi and sumo, and
Japanese amaleur radio equipment
was coming inlo greater use. Amateur
radio operation for foreign hams in
Japan was also diflerent. Those were
the days before reciprocity, when all
non-Japanese hams who wished to
operate in Japan had only two options:
operale a Japanese club station, or
pass the Japanese language amaleur
license examinations.

The founding members could notl
have foreseen the immense changes
that would occur in Japan, nor could
they have guessed that TIARA would
grow into a major organization with
about 100 members.

In the mid-1980s, TIARA club offi-
cers were instrumental in facilitating
reciprocity agreement negotiations be-
Iween Japan and the U.S., and now
such agreements exist between Japan
and the United States, Canada,
France, Germany, and Ausiralia. For-
eign hams coming to Japan can oblain
information from TIARA on operating
in Japan and assistance in setting up.
Several TIARA members are VEs, and
they hold frequent testing sessions for
hams who wish to obtain or upgrade
U.S. licenses. [Thal's great!!!-Amie] In
addition to serving the needs of for-
eign hams in Japan, we work to further
comradeship and cooperation be-
iween Japanese and foreign hams.
The Japan Amateur Radio League
(JARL) and TIARA have buiit a coop-
erative relationship, and under the
sponsorship of JARL, TIARA partici-
pates in the annual hamfest at the
Tokyo Harumi Fairgrounds.

Japan is complex. It has the largest
Asian-language-speaking amateur ra-
dio community in the world, with over
one million licensed hams. Many of
Japan's hams are highly advanced,
with sophisticated equipment and
technical knowledge. TIARA musl
function as both a bridge and an oul-
post; this is a real challenge! Many of
our foreign members cannot function
in Japanese. High member turnover
occurs since many members are here
for a short time. We have a few retired
members with extensive free time 10

Photo A. The wedding picture of Keishi Kishimoto JF1BNR and Billette DU1BE.
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dedicate to the club. Also, unfortunate-
ly, we tend to be isolated from support
from ham communities and associa-
tions in our home countnes.

So congratulalions are due lo all
members of TIARA, pasl and present,
foreign and Japanese. It is their efforts
that have buill and sustained TIARA,
We hope that during the next 20 years
TIARA will continue to be of service lo
its members, and lo the worldwide
amateur community . . . de Ron
Fenne, 7J1ABE/NA3G.

Weddings are always happy
events, bul even more so when both
bride and groom are hams! Photo A
shows the wedding reception of for-
mer TIARA Vice-President Keishi
Kishomoto JF1ENR, Billett DU1BE,
and some of the many invited guests.
All but one ol the people in the photo
are hams! The only non-ham is the
XYL (in kimono) of the person taking
the photo, JA1SQD. Several of the
speeches given during the reception
mentioned Keishi's deep interest in
ham radio, and how it came to be a
key factor in bringing him together with
Billette. [Frank L. Siriegl 7J1AAL, 4-
39-7-503 Kaminoge, Setagaya-ku,
Tokyo 158, Japan]

Scotland From John *"Paddy”
McGill GM3MTH: The Scottish Tourist
Board (Radio Amateur) Expedition
Group evenls for September are:
GB2NTS at Culzean Castle, Maybole,
Ayrshire, and the 4th Annual 8 Nations
National Trust Event with 10 stations
operating in the UK and Ireland from
National Trust Properties on Septem-
ber 19-20. Some of these stations be-
sides GB2ZNTS are GB2NTU, EI7TM/P,
EIDCD, GB2NTW, GB2NTC,
GB2NTE, GJ3DVC, and GT3FLH.
More information is available from
Paddy at 9, Ramsay Place, Coat-
bridge, Lanarkshire, Scotland, MLS
SRE. The next scheduled event is
November 30.

Switzerland From the Intermational
Telecommunication Union (ITU) Press:
The instrument of accession of the
Govemment of the Republic ol Croatia
was deposited with the ITU on 3 June
1992, making this country the 169th
member of the Union.

Croatia is bounded on the north by
Slovenia and Hungary, on the east by
Serbia, and on the west by the Adriatic
Sea. It covers an area of about 56,500
square kilometers, with a population of
approximately 4,764,000 (1991). Its
capital is Zagreb.

AUSTRALIA

Dawvid Horsfall VK2KFU

PO Box 257

Wahroonga NSW 2076

Australia

Internel: dave@ips.OZ AU

Packet:

VEKZKFU @ VK2RWI.NSW.AUS.OC
Following further development of

amateur radio in Australia, the regula-

tions are about to be significantly over-

hauled, and the “Code-less Novice® is

about to become a reality. Details are

skelchy at the moment, but it looks

like Novices will gain a part of the



1691 MHz Weather | BELLUIINES SX e 1N F
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I SPEAKER 51000

1691 MHz Hemt Pre-amp. E.;.;::E; 42§r:ii 50 WATT. DRAWER UNIT ONLY, $60.00 EACH
mode TSH'I 691-P.Amp $299 B0 MOT MCORS TH4RTA S800ASP 11 TLE ACC., AS 15 518500 EACH,
1591 MHZ ’ECE‘i‘-"E‘I' MT 500 HB 150-160, 4F TONE, 1 SET ELEMENTS, AS1 :
T4 MICOR DRAWER, a&50-470, 51250
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| Decoder Boar are
model TS-VGA-SAT3 $300 IR TOIIE L e Ll o oo 0 S
Decoder Board & Software ! C.W. WOLFE COMMUNICATIONS, INC.
model TS-VGA-SAT4 $399 | e A
Low Loss (microwave) Coaxial Cable (65 f) * FAX % FAX « FAX »
with connectors. (408) 252-9617 Aunco |IC OM YAESU
model 1691-coax ass'y £55 * TELEPHONE « TELEPHONE =»

(406) 252-9220

1691 MHz Loop-Yagi Antenna
model 1691-LY(N) $99 Vi e:;fgg;f“&z“ﬂs““m““ SPE(:Igl.A LSITECIAL

1691 MHz Loop-Yagi Extension Color SSTV for IBM / Clones
. model 1691-LY-XTN 585
For This Month's Special-Buy
Some Quantities Are Limited

FREE SHIPPING UPS SURFACE

(on purchases of $50.00 or more except antennas)

E 3900 S. Broadway, Suite 6

Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SAT system.  $§5

Shipping: FOB Concord, Mass.
Prices subject to change without notice.

Features: Recelves B, 12, 24 and 36 B'W, 36 or 72 and M1, M2, 51, 82

@ “VISA recaved. Transmts §, 12, 24, and 36 B ang 36 of 72 GOLOR. The o] Edmond, Oklahoma 73013

[=r— software s shareware and was created by John Montabano, KAZPY.J e Local & Info (405) 359-9554

SPECTRUM INTERNATIONAL, INC. || CompleteKitOnly......... $ 169.95 2 coo. Fax (405) 359-9556
@ Post Office Box 1084, Dept. S Assembled & Tested ....... =i

ﬂ Concord, Mass. 01742, U.S.A. CA Residents add 7.75% sales tax. S8H. $6 50 (insured) CALL TOLL FREE Hours of Operation

Phone: (508) 263-2145 o sstmenidamiorssed sy 1-800-70K-HAMS Set 102

Fax: (508) 263-7008 1-800-765-4267 showroom closed Mondays
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2521 W. LaPalma # K + Anaheim, CA 82801 - 714-852-2114 Say you saw it in 73!
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UNIVERSAL RADIO HAS MOVED

Universal Radio has moved four miles to its new expanded
location. We are now only 15 minutes from downtown Columbus
and the Columbus airport. Visit our big operational showroom. We
carry all lines of new and used shortwave and amateur equipment,
Get a hands-on look at that new rig you have been thinking about!

17th Annuval Va. Beach
HamiFest / Computer Famr™

ARRL Roanoke Division Convenlion

Sept 19 & 20, 1992

Va. Beach, VA NEW LOCATION

-""—-—--—I-..a

v Major Commercial Exhibitors & Dealers

v Amateur Exams & Upgrades

v Special Guest - Gordon West, WEBENOA

v DX Forums - Technical Forums

s Major Computer Dealers

s Excellent Food Service

v Held at the Va. Beach Pavilion

v Plenty of FREE Parking

s It's still Vacation Time at the Beach!

v Lots of Nearby restaurants, museums,
historic sites - Williamsburg, Busch
Gardens, Norfolk Naval Base & more!

Tussing Road

Slore Hours
Mon.-Fri. 10:00 - 5:30
Thursday 10:00 - 8:00
Saturday 10:00 - 3:00

HUGE COMMUNICATIONS CATALOG

The new Universal Radio 100 page communications catalog
covers everything that is new for the amateur, shortwave listener
and scanner enthusiast. Equipment, antennas, books and acces-
sories are all shown with prices. This informative publication is
available FREE by fourth class mail or for $1 by first class mail.

General Admission - $5 Advance - $6 At The Door
Tickets Good for Both Days!

Universal Radio, Inc.
6830 Americana Pkwy.

Reynoldsburg, Ohio 43068

800 431-3932 Orders
614 866-4267 Information
i (oM 414 866-2339 24 Hour FAX
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Tickets & General Info Exhibitor Info
Manny Ste:ner, K4DOR Lew:s Steingoid, W4BLO
3512 Oiympia Lane Send SASE - Checks 3449 Dickens Drive
Va. Beach, VA 23452 Payable to TRC, Inc. Va, Beach, VA 23452
(B04) 340-6106 (804) 486-3800




Photo B. New URL clubhouse, visitors, and antennas.

70cm band, as well as their current
2m FM privileges, with HF an option.

It is not known whether they will
gain a special suffix (there are not a
lot of suffix blocks left) or whether call-
signs will be issued from the current
Novice blocks. There was talk of a
special prefix (as distinct from VK), but
personally | see no need lo distinguish
code-less Novices from their CW-qual-
iied brethren.

Packet radio does not appear to be
included, but there is pressure o do
50. If Novices are permitled to use
packet radio (with no CW qualification,
hence no access to HF) this will be
one of the mosl significant develop-
ments in amateur radio in this country.
Packet radio needs an influx of techni-
cally-inclined people, usually the same
ones who see litlle relevance in Morse
code, and the Novice license is partic-
ularly attractive to young people. Lel's
hope that Novices will be allowed to
“trade™ CW flor packet!

Full details will be available soon
and | will summarize the changes next
lime.

BRAZIL

Carlos Vianna Carmneiro PY1CC
Afonso Pena, 49/701

20270-240 Rio de Janeiro
Brazil
Radio Amateur in RIO-32 Ecology Summit

A few months ago, before the Inter-

national Ecology Summit for Environ-
menl and Development took place in
Rio, the Federal University of Mato
Grosso do Sul, in the southwestern
part of Brazil, got in touch with our
LABRE RJ (Rio de Janeiro branch)
and Paulo PT9OPDS, Director of Mato
Grosso do Sul's LABRE MS, and
staried initiatives so that three or four
students of journalism could come to
Rio and have official facilities for their
siay here.

The day finally came for the three
or four students to arrive to cover the
mosl important conference in the
world, the Rio Ecology Summit. You
know students and journalists, don't
you? Or do you?

The three or four expected visitors
were, in fact, a noisy group of 25
young girls and boys, all excited by
the feverish opportunity of such an ex-
perience, their first real contacl with

One by one, all promises for shel-
tering and nourishing the now 25, in-
stead of the announced three or four,
FAILED! And what was left was the
bitter reality of a question, WHAT DO
WE DO NOW?

The Army's Copacabana Fortress
Command offered a “camping solu-
tion™ using military emergency bar-
racks and a "camping site” inside the
fortress. Not bad at all! After all, the
sludents would gel salety and Co-
pacabana Beach! After two days of a
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meager diet, food was guaranteed by
the Rector of another university.

The last problem to solve was
where the students' headquarters for
operation would be. The LABRE RJ
opened its doors for them for as long
as necessary, and this meant 15 days
of wonderful familiarity, boys and girls
shuttling to RIO-92 and having their
articles sent by packet radio and HF
radio twice a day, by at least 1000 and
1500 UTC, and receiving news back
from their far distant relatives and
loved ones.

The BRA-NET was a Packel Radio
Program in Portuguese for BRAZIL,
and in English for DX, with Paulo
PU1JUD and Edson PU1JTE as edi-
lors. LABRE RJ was happy to show
one more way radio amateurs can
help people, no matter what the sub-
ject, in our society.

After 15 days use of LABRE RJ's
headquarters, when the Ecology Sum-
mit RIOO-92 was over, the studenls
moved back to Mato Grosso do Sul
University knowing more about radio
amateurs, this almost unknown fantas-
tic helping tool for the development of
nations.

LABRE RJ offered them a final
farewell cocktail, and this sure was a
happy ending to an unusual adven-
ture, joining with university youth, to
plant the seeds of our hobby in the
wonderful soil of one of our high-class
universities.

73 de Carl, PY1CC

CANARY ISLANDS
SPAIN

Woodson Gannaway EA8/NSKVEB
Apartado 11

35450 Sta Madre Guia (G.C.)
Islas Canarias

Spain

This spring saw the official dedica-
tion of what is almost certainly the
most beauliful clubhouse in the world.
In an earlier report | mentioned that
the URL was busily enlarging and re-
modeling their “shack” in Las Palmas
(de G.C.). They took an already nice
clubhouse and completely redid it,
complete with a second story and new
antennas.

Richard Baldwin W1RU and his
wife Phyllis came from mainland Spain
lo participate. As the IARU conference
was in session and Richard is the
head, they were relatively close.
Richard commented that the idea of
the clubhouse for the whole family
was a Latin phenomenon and that this
was by far the nicest one he had seen
in his travels. Alfonso and all the club
members are justly proud of it.

Although the clubhouse auditorium
is ample, it was filled to overflowing for
the official dedication. As usual the top
government officials attended and par-
ticipated. As you know, the King of
Spain is a ham, and early plans in-
cluded the possibility of his honoring
us with his presence. The skiing acci-
dent he suffered ruled out this possi-
bility, but he did honor the club with a
personal radio contact during the fes-

tivities. The HF radio room was jam-
packed during that contact but | heard
a littie from the hall. Afterwards there
was a lunch at a nearby restaurant
and Canary folk music. Unfortunalely |
had to leave to attend another meeting
but | have no doubt that it was a mem-
orable afternoon. It included fire-
works—I saw and heard them from
the bus as | went down the hill to-
wards town.
73, Woodson, EAB/NSKVB

ISRAEL

Ron Gang 4X1MK

Kibbutz Urim

D. Negev 85530

Israel

Packet: 4X1MK @ 4X4SV.ISR.EU

UFOs in Eilat

Meir 4X4JP recounted in a regular
report from Eilat, Israel's southern-
most point, that an unknown amateur
who apparently arrived in Eilat gol on
the local calling frequency 145.55 and
called CQ CQ CQ for a week. Meir
was overjoyed at the increase in
Eilat's amateur population (there are
only two hams residing in Eilat), but
answering the caller produced no con-
tact. Then Meir thought that the ham
might be listening “reverse” and called
him 600 kHz down, but still no reply.
On and on went the calls CQ CQ CQ
from USMIR, with no regard to Meir's
replies. In his report to the HaGAL's
editor (the IARC magazine) 4X6LM,
Meir thought that perhaps Shiomo
knew who USMIR was. Indeed Shio-
mo did know, jus! having finished edil-
ing a special issue devoted lo salellite
communications. USMIR was, of
course, Sergei Krkalov “stranded™ on
the Russian Mir space station orbiting
the earth. Sergei has since returned
safely to the earth. Meir's signal was
probably lost in the QRM when Sergei
came into Israel's skies, calling CQ.

Mark Stern 4Z4KX compleled a
successful QSO with Sergei in Rus-
sian, having been briefed on the pro-
cedures by Shlomo who has over the
pasl several years exchanged packetl
and voice communications with Mir.
The trick, says Mark, is to listen on
143.625 MHz when Mir is over your
skies. If you hear Russian communi-
cation, then Mir is in contact with one
of its official ground stations, and they
are nol listening lto the ham band.
However, if the frequency is silent,
then jump to 145.55 and give them a
call on voice or packet.

For about three minutes Mark chat-
ted with Sergei, who told hum that they
had just finished dinner up there, and
passed greetings to the Israeli ama-
leurs listening, as he is always happy
to make contact with our country.
Then Shlomo (who Mark calls a "vet-
eran astronaut”) came into the QSO to
pass on his greetings.

ODSNG Bites the Bullet!

For many years hams operaling the
digital modes (RTTY, AMTOR, and
packet) have seen the call of "Tom"
ODSNG pop up. His bulletins, The
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Radio Fun is packed full of
= information to help you get more fun

out of amateur radio. Basic ‘*how-to’" articles

will get you up and running on packet, ATV, RTTY,

DXing, and the dozens of other activities that make amateur radio

such a great hobby. You’'ll get equipment reviews geared toward the
newcomer. We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun
and exciting way. You'll find it all, and more, in the pages of Radio Fun.

Don’t wait another minute. Subscribe today for only $12.97 for one
year. That’s 12 i1ssues of the only ham radio magazine that is geared
especially for the newcomer, or any ham who wants to get more fun and
excitement out of amateur radio—Radio Fun!

12 issues for only $12.97
1-800-257-2346

r
I
I
|

| Clistiase .

‘““The beginner’s guide to the exciting
world of amateur radio.”’

Y ES! Sign me up right now!

12 issues of Radio Fun
for $12.97.

I
NAME CALL

I
ADDRESS

I
CITY STATE ZIP I
heek. L 7, | 2 I Visa

I
CARD # EXPIRES

QST subscriber

Year licensed

73 Subscriber I
CO Subscriber '

Mail to: Radio Fun, P.O. Box 4926, Manchester, NH 03108
[Or call 800-257-2346 (in NH call 625-1163), FAX: 603-669-2835] |

Canada add §7.00 plus 70 GST. Foreign add $12.00 surface, $36.00 airmail. Newsstand Rate $18.00. Basic
Subscription Rate $14.97

O5A |
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OD5NG Hit List, were world re-
knowned, and through his U.S.A. QSL
manager he “confirmed™ Lebanon for
many DX chasers. He was also no
stranger to Israeli hams, exchanging
HF digital contacits with them, and
corresponding with us in the 4X VHF
Packet Net via a HF gateway in
Greece. Many may recall "Mike"
OD5MA from Nabitiyye in southern
Lebanon who contacted us on 2
meters FM, and was even a guest
of the Tel-Aviv hams. However, Mike
later disappeared, and it was feared
indeed from the face of the earth,
as was sadly the case with so many
in his war-torn land. However, “Tom"
ODS5SNG kept on going from his QTH
that he gave as Rashaiyye, also
in southemn Lebanon, and had no fear
of continued contacts with 4X-land.
A while ago it became clear as to why
“Tom™ had been operating from the
safest place in Lebanon—mainly in
Israel. The lollowing is an excerpt from
a bulletin issued by Jim 4X1RU:
“Thomas "Tom' Graham, who was
known to use the calisign OD5SNG,
was forced to curtail his clandes-
tine operations from a small village
located in the northern part of Israel.
During the first part of February, the
Israel Ministry of Communications
raided his station and confiscated
all of his equipment . . . He had ac-
quired various awards as if he were
the single entry from Lebanon, and
had worked many stations giving
them “credit’ for working Lebanon on

Phﬂtﬂ (&4 Gmc!afs at the dedmat‘mn c:-f rhe new ::Jubnause .far fhe UHL

RTTY, AMTOR, and packet . . .
According to Corinne 4X6VT, “Tom™
was an elderly man, and he and
his wile were packed up lo leave
Israel, where they had been living for
several years, 1o go back to his home
in South Africa. He was taken into
police custody for a few days for ques-
tioning, but was released and allowed
to leave the country on the date
he had planned to. Al any rate, we in
the world amateur community had
“the wool pulled over our eyes” for
many years by this pirate, who had
never held a ham license. To quote the
immortal Kurt Vonnegut, “So it goes.”

Saving The Ozone Layer

Transiated from the April issue ol
HAGAL, the Israel Amateur Radio
Club Joumal:

Attention Beam Antenna Owners

According to an announcement
from the Ministry of the Environment
and the Ministry of Communications,
beginning April 1st it will be forbidden
lo use beam antennas for the high
Irequency bands. This is due to an
international decision by the United
MNations dealing with the quality ol
the environment and aimed to pre-
ven! the expansion of the hole in

the ozone layer. The official notice
from the Ministry of the Environment
reached the Israel Amateur Radio
Club, along with an interesting offer
in which beam antenna owners will
be able 1o receive a veriical antenna
in exchange for their beam and a
nominal fee. Amateurs interested in
receiving an alternate antenna are
requested to apply no later than the
first of April to the IARC member-
ship Services. [WOW! | wonder fust
how many really did report to the
IARC on APRIL 1st o make the ex-
change. Ron, could you find out for us,
please?—Amie] l

Used Commercial Gear

SR (uality Mjcrowave TV Antennas

NextDay

WIRELESS CABLE - IFTS - MMDS - Amateur TV
45 Watt GE Mastr |l UHF $149 Ullra High Gain 50db(+) » Toneable 19 1o 2.7 Ghz.
30 Watt GE Century Il VHF $99 * 55-Channel Dish System $199.95 Basaboo. -~ “ 51. +oud —
40 Watt GE Duplex Exec Il UHF $225 ’ %-Eﬂanmﬂ g!ﬂhh gﬁ:m gj‘;g-gg Sack CoUy s 51?*‘;'5’ $31. ,ﬂ;’ ,’:, 95
40 Watt Exec Il UHF $185 M08 ol st 1 e A i 5 P K922 200 $39.95 $34.95 $329.95
30 Watt EF Johnson VHF $49 .y J.ntennaa. Compongats, Custom Tuning Available ] 400 $49.95 S44.95 $£19.95
45 Watt Exec Il VHF $89 R j - Call or write {SASE] for “FREE™ Catalog — 500 $54.95 $49.95 $44.95

“ PHILLIPS-TECH ELECTROMNICS lafs $1 1000 $99.95 $89.95 §£79.95
UHF 5 db gain mobile antenna - new $15 Dhnh Eﬁ'll'm P.0. Box 8533 « Scottsdale, AZ 85252 AntennasWest Mlﬁ;ﬂ.’: Eiﬂll'r.;lf Euir p-n-:-n?r mail,

, : (602) 947-7700 ($3.00 Credit all phone orders) P S ar
Versatel Communications e e sy Bunen SN (801) 373-8425 _ Box 50062-S. Prova UT £1608

Orders 1-800-456-5548 For info. 307-266-1700
P.O.Box 4012 » Casper, Wyoming 82604
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veneral logs

ging program offers more,

\'”““H'I'

Natural Voice Playback Board

& Scrolling log ® View all records like a logbook = Spreadshest -style

mpul * 4 world ume clocks * lambic memory er: 5-40wpm, 9

® Repenater identifiers mtr"m buffers, Macro keys; Prog. Sn; Emndmﬂ_&kl?mmnnh. 1["::.115-

® Contest Stations parent operation; Sw/adj. tone * 200 yr. calendar * DOS shell »

EC TOR fNDER ® Site Alarms Custom colors * Contest mode/report ® Personal database * Hot keys

s Hemote Telemetry for multiple awto entries & functions * On-screen Help * Trx con

LZERO=IN HAND-HELD ® Weather Stations troller ® Prog. auto entries plus country ® DXCC, WAS & user prog.
THE SIGNAL! PHASE SENSE ® Multiple Languages awards tracking * Beamheadings * Scrn. memo & notepad w/auto date
ANTENNAS FOR s Emergency reminder (keep track of skeds, etc e Instant look-up any tem * QSL

Announcements tracking ® Prints labels. batch QSL reporis & log: all or by son

VHF DIRECTION Maodify any record ® |0 min. timer * Much more. Includes docurgenta

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

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

RADIO ENGINEERS 565-1319
3941 MT. BRUNDAGE AVE.

SAN DIEGO CA.92111

hon & schematic for kever mtcrface
AUTOLOGPLUS......c.cccvacerssianasns $32.00*
AUTOLOG PLUS (less keyer & Trx Cutrl) ., .,

KEYER INTERFACE for paddic key. TX. and
castpunt fior comtrad of four cxtemal devicEs « v v e e $40.00=
Umiversal Trx Cntrl Interface
* Works with all computer ready transceivers * Selectable (invened
non-inverted) RXD & TXD data 1/0 * Built into a DB-25 shell. Direct
connection to computer eliminates the need for a DB-25 cable,

Trx Cntrl INTERFACEKIT ............. $40.00*
Trx Cntrl INTERFACE (assembled) ... ... $55.00*
*For LISA orders add 33 ship & handling for each item. (Outside USA
$3) AL orders must mclude 5.5% state tx. Call sign required with
log. For PC/XT/AT 360k free—any monitor— hard drive not required
but recommended for Autolog Plus Plus. 5.25 & 1.5 in. Noppies

Naote: Tra controd b for Kenwood ™ A lcom- athers are forthooming.

Tru control sutmmetically disabled when transced er not detected.

DataVoice - DV-64
Add a Reconded Natwral Voice 10 your sysiem or equipment.

Vioice vocabulanes or multipie phrases up 1o 1 minute in a
Nawral Voice 1s saved in Non-Volaule E-Prom memory.(If
power is removed the recordings will not be lost). Well record
your message(s ) in a male or female voice - or - you can record
the library by using the optional 5D5- 1000 development board
on an IBM or compatible computer.

Parallel Input Word Select
500 ma Keyline Output

32 Kb sampling rate
Multiple Modes Size : 4.00" x 425
30 sec - 30 minute Time 5 Connectors Included

Price 5 169.00 Single Oty (programmed)

Palomar Telecom, Inc.
300 Enterpnise 5L Suite E

(619) 746-7998
CIRCLE 139 ON READER SERVICE CARD

8 ohm Audio ouipui
600 ohm Audio output
+9v 1o + 14v Supply

RAI ENTERPRISES. 4508 \. 458th Dr.

Phoenix, AZ 85031 LSA
CIRCLE 279 ON READER SERVICE CARD
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Simplex Repeater éystem

- Handie Talkie ready - Plugs into spk/mic jacks
- 32 or 65 Second operation - 32K bit operation
- 2 mode operation, Announce or Repeater
- Commercial quality 3.2 kHz pass band
- Emergency coordination tests and drills
- Club meetings announcements
- Temporary repeater service's
- Range extenders
- Passing traffic
- Hiking, fishing, back packing, exploring
- Fox hunting
- Great wired into your mobile

Papnjau| 10U oipEY

-

8seD Jayiea [euondp 05'22$ Aouaund SN H'S + 0099148

It's Amazing what Simplex can do Berter!
US Digital Co Direct  US Money Order - Prompt Service
380 Rougeau Ave Cenrtified Cheque - Prompt Service
Winnipeg, MB. Personal Cheque- Clearing Time
Canada R2C 4A2 phone (204) 661-6859
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QUICK,EASY, & COMPACT
Flash cards “NOVICE thru EXTRA" theory Key words
underlined. Over 2000 sets in use! For beginner, OMs,
XYLs & kids.
MOWVICE $11.95

TECHMICIAN, 51085 S . _f_:: i
GEMERAL £ 5.95 from s e |
ADVANCED $15.895 | - m——

EXTRA $14.45

Smsnpang _s 300 VIS STUDY CARDS

—li s00 P.O. BOX 16646
HATTIESBURG, MS 39404
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2 OF MOrE
CLUB DISCOUNTS

PAY TV AND SATELLITE DESCRAMBLING

ALL NEW 1991 EDITION

1992 edition updates latest circuits, tum-ons, bypasses,
bullets, bags, blackciphers, VCII plus and B-Mac fixes.
Only $15.95.

plus. Tells All, _$15.85. Pay TV and Satellite
Descrambling VOL.1 (BASICS), 1989, 1991 Editions are
all different. $14.95 each. MDS Handbook $9.95,
Satellite systems under $600. $12.85 (52). Any 3/529.95
or 5/549.95, Scrambling news monthly will keep you up
to date on Plus Breaks. $24.95/ Yr. Special. Everything
we have including Video. $109.95. New Catalog $1.

Scrambling News, 1552P Hertel Ave., Buffalo,
N.Y. 14216 COD's 716-874-2088 Voice/FAX
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REPEATER LINK CONTROLLER

S

MAIN —I ! LINK 3 |
— REPEATER |

LINK COMM RLC-6
s« 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
=] ONLY 5149 95 m
LED DISPLAY BOARD - - . $2095
S-COM CABLE . $0.95

LINK COMM
PO BOX 1071 « BOZEMAN, MT 59771
(406) 587-4085
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QRP 'SHOUP KITS'

SUPER EASY TO ASSEMBLE

FOR SERIOUS QRP OPERATING
* RX 8040 RECEIVER

* TX BD4D TRANSMITTER
{EACH KIT §159.95 + $5.00 S&H)

THE AX 8040 RECEIVER ORP THE TX 8040 TRANSMITTER
* DUAL BAND 80¢40m * SWITCHABLE AUDIO FILTER, CW/SSE ©

* OPTIONAL "INTERMNAL AC POWER SUPPLIES" FOR BOTH RXATX
* CRYSTAL CONTROL CONVERTERS FOR AX 8040 FOR 20, 30, 15, 10m.

* RANDOM WIRE ORP ANTEMMA TUNER FOR RX 8040 AND TX 800
* AUDKO FILTER, SWITCHABLE FOR CWY SSB-FOR EXISTING RIGS

* WIRELESS FM MONITOR FOR ANY RECEIVER. 500 FT RANGE

"OR 1992 SHOUP-KIT CATALOGUE - PLEASE INCLUDE 5.58 STAMPS)

INTRODUCTORY SPECIAL FOR AUGUST & SEPTEMBER
WE WILL INCLUDE A FREE INTERNAL AC SUPPLY KIT WITH EACH
ORDER OF OUR RX 8040 RECEIVER - A FANTASTIC §43 00 SAVING

(DONT FORGET TO REGISTER FOR NOV '92 - RX 8040 DRAWING)

¢ TECHNITRON

AMERICA

3579 GRANDJEAN RD.. ROSE CITY, MI 48654

(517) 685-2322

*Shoup Kits Halmarks”
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NEW ONLINE CALL DIRECTORY

Qur new HAMCALL service gives you
494,114+ Hams, via your computer.
$29 95 per year — unlimited use!

BUCKMASTER PUBLISHING
Route 4, Box 1630 Mineral, VA 23117

703: 894-5777 800: 282-5628
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| L

ROSE, P.O. Box 796, Mundelein, IL 60060-0796

Amateur Radio

Language Guide
» Written especially for the ham radio operator
* Hundreds of phrases * Vol, 1—incl. French,
Spanish, German, Japanese, Polish * Vol. 2—
incl. Swedish, Italian, Portuguese, Croatian,
Norwegian. Vol, 3—incl. Russian, Danish,

Czech, Korean, Hawaiian, ONLY $10
Send $10 per vol, in U.S. (outside U.S. $12.50 per vol |

CIRCLE 134 ON READER SERVICE CARD

GOLD QS /&

BT T T ST AT

F f—:

— i

|

AEA and Kantronics [)wnfrs‘ You need i

the advanced features in PkGOLD for AEA and -
KaGOLD for Kantronics. Put away Pakratt, |
Hostmaster, Lan-Link Acuterm, even TCP/IP. |
Superior features & performance in all modes.

You Compare: (55 ==2: < Nenwork view )
File transfers, | =3z =="—— ..
conferences, t
Multi-Session

r, Cut and
aste buffer,
Scroll Back l- :
hUHEfE, Robot Function Kevs
CQ mode in all \= - _ o
non-Packet

e | e 8w 8 I

o Fopup

modes, Lu&g[ng, Packet and ARQ Quick
creen blanker, DOS shell, and |

much more. Requires 8088 to 80486 DOS |
stems, desk or laptop, 25/43/50 line mode. |
UY serlal port, runs in |

Connects

ser selected colors, an
Windows & Desqview. KaGOLD requires ver
5.0 ROM. PkGOLD runs on any AEA TNC. Easy |
install, easy to run, powerful features. The

choice of dnmam:ling users worldwide.

' How to Order: KaGOLD or PkGOLD with

Manual, ﬂnl ne Help, Sound Tutor disk
Te::hnical f“:'“ Landline BBS access is
onl g:s $5 for S&H. CA res add
7.7 % sales InterFlex Systems, PO Box
6418, Laguna Niguel, CA 92607-6418. {(:?14;
496-6539 Include your callsign. VISA/M

T e o e :--.ﬁ—i:-m-

:
5

:

i

g
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stores phone number with date & time of call

m P.O. Bex 337, Buffalo, NY 14226 (T16) 6891-3476

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
* Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
* Peel off film and etch
convenient 8% x 11 size
With Complete Instructions
SATISFACTIONM GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95
add 5 1.50 postage MY Res. add sales tax
The MEADOWLAKE Corp.
Dept. SE, P.O. Box 497
Northport, New York 11768

SURVEILLANCE

COUNTERMEASURES Electronic Devices

Miniature Transmitter Kits.. $29.95 & up Voice :
Vehicle Tracking, Touch Tone Decoders, Phone

lers,
Phone Recording Systems, Bug & Phone Tap Detectors!

CALL IDENTIFIER device = ﬂiS;I'Ea]'E callers phone number,
.549.95 4

FOR CATALDG SEND $5.00T0. .

Sell YOUR used gear

in 73 Classifieds . . .

Call Sue Colbert
1-800-274-7373

X-BAND TRANSMITTER

Miniature (2% x 3% x
1") GaAs microstrip
ransmitter pro-

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi-
nates the need for an external antenna.
Advanced matching techniques secured
good temperature stability with low frequency
pulling. Greatforlong-range testing of radar
detectors, calibration of radar receiving
equipment, and point-to-point communica-
tion links.

Complete Assembled System ....

Parts & Instruction Kit ... i
Plus $2.00 Shappmg ann‘ Hantﬂ'mg

INNOTEK Inc.

P.O. Box 80096, Fort Wayne, |N 46898
(219) 489-1711

Visa » MasterCard - Check - Money Order - COD
Money-Back Guarantee

1

. $39.00
$290I1
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Never Say Die
Continued from page 4

maosexuals do brainlessly dumb things
—1 count a lawsuil of amaleurs
against amateurs as totally unforgiv-
able—but then to start calling names
when someone objects to their poison-
ing the amaleur radio hobby with their
paranocia almost gets me into writing
something libelous. No, I'm not mad,
just disgusted.

Unless Lambda retracts their law-
suit against the League, repays any
expenses they've caused us mem-
bers, and issues a blanket apology for
libeling me, | will put them in my book,
as a group, along with K1IMAN and
KV4FZ as embarrassments 1o the
hobby.

Most of our worst villains are gone.
W20y, W2KR, W1BUD, and W2BIB
come immediately to mind. There's a
few more that have dropped out of
sight, thank heavens. We don't need
sewers in amateur radio.

Even Easier Newsletters

When the first practical laptop com-
puter came oul in early 1983, | rushed
to the nearest Radio Shack and
bought one—the first day they were
available. That was the trusty old Mod-
el 100. It was so useful that | gave
some away as gifts, so that others
could enjoy the freedom it provided to
wrile just about anywhere.

I've always fell that | had a good
deal to do with the conception of the
100. Back in the very early days of mi-
crocomputers a Japanese ham, K.
Nishi, used to visil me and lalk com-
puters and ham radio. I'd already been
the first publisher of Byle and was
publishing Microcomputing and 73 at
the time. I'd been publishing rafts of
computer oriented articles in 73 in an
“I/O" section. Nishi shared my enthusi-
asm for these new computers, so he
started an /O magazine in Japan.

On a trip to the US for a computer
show Nishi brought me the first LCD
calculator I'd seen. It had been re-
leased the previous day in Tokyo by
Sharp. One look and | saw the fu-
lure—microcomputers the size of a
book, with the screen buill into the lid.
| described my vision to Nishi—a
book-sized computer, complete with
an LCD screen, a built-in word proces-
sor, BASIC, a modem, and connectors
to the telephone line, cassetle and
disk drives, and a networking bus.

Nishi went to Radio Shack and in-
terested them in the project. Then he
went to Kyocera and gol them to de-
sign the computer iiself. He was work-
ing with Microsoft at the time, so they
did the software development. The re-
sult was my dream of a truly portable
computer which could be used in
one's lap.

The design was a hit, Kyocera
made an almost identical unit for NEC,
their 8200, and one for Olivetti for Eu-
ropean distribution. NEC went Radio
Shack a little better by making their
unit so more memory could be
plugged inlo one side, greatly expand-
ing its usefulness. They also came out

with a cute (and inexpensive) little
printer—fit in a jacket pockel. Radio
Shack never seemed lo really have
much faith in their 100. It was pretty
much left to third party firms to supply
accessories for it. They did come out
with a tiny disk drive—which went with
me everywhere, so | could save my
work to disk and free up the computer
for more work. Added memory mod-
ules came from Portable Computing in
Seatlle, giving me three or four 32K
memory banks.

My trusty 100 was in daily use for
nine years, going everywhere with me.
Oh, | realized that the screen was lim-
iting—only 40 characlers across, but it
sure was easy to read compared to
anything else | could find. Sure, | got
carried away by DAK ads now and
then and invested in a newer laptop,
but after a few days | found myself
back using the 100 again.

| sel up a simple letterhead in the
100, making it dirt simple to answer
my mail. | had no need for a secretary,
| did all my own correspondence. A
letter doesn’t take much longer to type
than to dictate, and since | work weird
hours—and anywhere | happen to
be—this was the perfect answer for
me. I'm nol into power and prestige,
so the home-made letterhead ap-
proach reflected my personality per-
fectly.

Some people collect prestige
things. Most of the people who get list-
ed on commissions and commitiees
seem lo be in it mostly for the prestige
involved. Somehow, when | get on a
commitiee, | soon find that I'm doing
all the work. The next thing you know
I'm the presideni. | joined the Peter-
borough (NH) Chamber of Commerce
because | was concerned that the
town had no long-range planning. I'd
seen what a mess this could lead to
with the growth of Nashua and Milford
and didn't want that to happen to Our
Town (as Peterborough is known).
Sure enough, after a couple of years |
found myself the president.

| didn’t have a lot of success in or-
ganizing long-range planning for the
town, but | did manage to putl a cork
on the building of new homes, and |
made the Chamber meetings interest-
ing, building the attendance from
around 10 to over a hundred.

MNow, getting back to laptop com-
puters, my wife is a Macintosh fan.
She does her artwork, advertising,
newsletters and promotion of her how-
to-dance videos (Bulterfly Video) all
on her Mac. When they brought out
their "ponable™ a couple years ago she
bought one immedialely. Yes, it's
portable, but it's so heavy | had to do
most of the carrying for her on our
trips.

Then, this year, when Apple an-
nounced their new laptop Power-
Books, she immediately put in an or-
der for the top of the line, the 170.
She's so into the Macs that she went
to San Francisco for a Mac show,
where she won a PowerBook 100 in
one of those business card drawings.
She didn't need two of 'em, so | tried
out the 100 and quickly discovered
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that my old Radio Shack 100 had
been replaced.

The Mac 100 is easy to read and
moderately easy 1o use. The old Mod-
el 100 was so simple that anyone
could master it in 10 minutes. Well, al-
most anyone. The Mac 100, supported
by several inch-thick manuals, is going
lo take me a long lime to really mas-
ter. But old Never Say Die will prevail.
If six-year-old kids can do it, then
dammit, socan|l.

To give you an idea of the power of
this contraption, I've just finished wril-
ing a little treatise on repairing our
stupid 19th century model educational
system. | wrote the whole works on
the 100. | then formatted the material
in the type of my choice and watched
my printer tum out a 44-page book, all
ready for printing. | did up a dozen
preliminary copies with a photo copi-
er—eleven 11" x 17" pages.

Hey, this is fun! | next did a paper
on how to fix the lousy mess in Wash-
ington. How to make Congress hon-
esl. How to solve the deficit. How to
handle the inner-city riols. How to cul
down on the bureaucracy and get our
civil "servants” into honest work. Thal
printed out in 20 more pages.

I'll redo these pages and add them
lo my earlier Report to the NH Eco-
nomic Development Commission.
That should bring the whole report to
about 380 or so pages. But | just
couldn’t get over how easy it was 1o
write and get pages ready for printing.
This is the answer for small business-
es. This is the answer for clubs. This
little laptop computer has enormous
power. [t comes with two meg of RAM
memory, but can be expanded to six
meg. It has a built-in 20 meg hard
drive—expandable to 120 meg. If |
keep writing books like this I'm going
o need 120 meq. In truth, the 44-
pager took under 300K of memory.
Yel, uniike my old Model 100, | was
able to keep this all in one document,
and not have to break it up into 32K
segments.

The computer automatically num-
bers the pages. As | get betier at us-
ing it I'll be able to inlegrate artwork
and photos. I'm not sure what the
street price is for the Mac 100, but I'll
bet you can gel one for well under
$1,000.

If you have anyone in your radio
club who knows how to write, urge 'em
to get a Mac 100 and get cracking on
a club newsletter. Il's easy and fun—
and it'll help attract more members
and get everyone more involved with
the club activities. Has anyone ever
seen a strong ham club without a
newsletier?

If | wasn't so busy with my own work
I'd be out looking for contract work to
do. | know some people who are doing
this with considerable success—all
based on doing desktop publishing with
the Mac. They're doing newsletters,
books, promotions and so on.

A few years ago the ex-wife of an
old ham friend of mine bought what
was then the state-of-the-art in com-
puter typesetters. She sel it up in her
New York apartment closet and star-

ed writing books—mostly on contract.
She did very well al it, but the invest-
ment al that time was substantial for
the equipment—and a good deal of
paste-up was slill needed.

Now, for under a twentieth of what
it cost her, you can get a Mac Power-
Book, an Apple LaserWriter printer,
and that's all you need. You do the
lypesetting, layout and paste-up all on
the little laptop computer. Then you
plug in the printer and minutes later
you've got a book.

Ooops, you find a typo on page 27!
Big deal. You go lo page 27, make the
correction, and print a new page 27. If
you decide to add a chapter or para-
graph, the whole document automati-
cally repaginates for you. You can
even call a miniature version of the
pages to your screen and see how
they look, two at a time.

By the way, if you can't wait for me
to get my book out on how lo get
America going again, you can get a
dump from the 73 BBS. It's a 300+
page book, so this is going lo take
some time.

Millions of New Hams!

Oid-timers will go ballistic over the
whole idea of opening up amateur ra-
dio to not just a few hundred kids, as
we've done lately, but to millions.
Lordy, it'll be worse than CBI Well,
maybe—if we manage to recruit mil-
lions of Southern truck driver kids.
Now look here you old turkeys, we
have some 95% of our allotted fre-
quencies going begging for activity.
No, 1 just counted it all up and we're
actually using far less than one per-
cent of our allotted frequencies for
which ham gear is readily available or
can be simply built.

Sure, if everyone wants to pile up
on a few channels on 20m phone, it's
a mess. But way down in the lower
reaches of the band it's almost wide
open, with a few computer-wielding
adventurers going at high speed CW
with only their excilers and dipoles or
even verticals, working all kinds of DX.
QRM? Har-de-har.

Look, you old buzzards, stop your
lousy whining and griping and take
some interest in something other than
yourself. Your country is hurling. Mil-
lions of people are in poverty. Millions
more are out of work. Well, we now
have a darned good idea of why all
this has happened—and we know
what to do to keep it from continuing.
When | say "we™ know, | mean that |
do, and if you've been reading my edi-
torials, you also have a good idea of
what's gone wrong. And it's got aimosl
nothing whatever to do with all that
garbage the politicians have been
serving up. We don't need to pour
more money inlo the ghettos and ex-
pand welfare, we need to attack the
whole problem at its roots—and that's
where amateur radio will fit in.,

Yes, | hear you old bustards (that's
a bird, not a misspelling), and you're
not always agreeing with me. Sure, if
you did agree with me you'd be right
and you'd be making some use of
your lives outside of filling 75m with



puerile prattie. You'd be elmering new-
comers instead of trying your best to
make their lives miserable. In case
you don't know it, the no-code new-
comers are the best thing that's hit
amateur radio in 30 years. They're ac-
tive. They're enthusiastic. They're ac-
tually doing things. And, they're buying
equipment like there's no tomorrow,
according to our advertisers in Radio
Fun. This buying splurge is just in time
to help the sagging Japanese econo-
my, which has been in a tail spin re-
cently.

As I've been doing my research for
my reports to the New Hampshire
Economic Development Commission,
I've run into some absolutely amazing
things. Suddenly, the other day, the
pieces fit together and | could see
whal's happened—where things have
gone 5o terribly wrong. As | explained
in my July editorial, we need to add re-
school education to our day-care cen-
ters so kids will build the brain net-
works it takes to read and work on
long-term projects. I've proposed a to-
tal change in our whole educational
system which will not just help Ameri-
get out of last place in the devel-
oped world, but will put us firmly in first
place.

As you would know, if you read
much, America spends more on edu-
cation and ends up with stupider kids
than just about any developed country.
We're also spending far more on
heaith care and getting distressingly
poorer results.

If we're able to break this losing
streak by changing our educational
system along the lines I'm proposing,
we'll al least have kids who can leam
and who are eager to leam. If we insti-
tute the eight-year course in the fun-
damentals (notice that word starts with
the key—fun) of electronics, communi-
cations and computers, we'll get mil-
lions of kids interested in hamming. |
can hardly wait to hear what you old
curmudgeons will have to say when
our bands start filling up with 8-year-
old kids, all talking about the latest
digital processing kits they've assem-
bled and how to modify them—and
how they're setting up a digital com-
munications network on 10 GHz and
bringing out nodes on 2m. It's tough
enough trying o deal with 8-year-olds,
but when they know far more about
technology than you, what then? The
historic ham response to that problem
has been to exclude the kids from our
nets and spend our time bad-mouthing
them. Damned wise-assed space
cadets.

When | was a kid | used to listen to
the old-timer nets on 75m, with most
of 'em sporting two-letter calls, and
hear 'em ignoring any youngsters who
dared to break into their QSOs.
WA1ZE, Irving Vermillia, on Cape Cod,
with his AM kilowatt and loudly ticking
alarm clock up next to his mike;
W2KR, Mort Kahn, on Long Island;
Roland W1ANA, Bill (and Olga) W1IF.
Of course that was back before VFOs
had been invented and everyone was
rock-bound. No kid was dumb enough
to buy a crystal for any of the old-timer

net frequencies. Crystals were made
by Bliley and they cost around $70 in
today's dollarettes, so we didn't have
more than one or two.

Unless we want to see our country
falling even further behind in technolo-
gy, we've got to radically change our
educational system and get kids inter-
ested in science and engineering. And
that's going to mean the sprouting of
thousands of school radio clubs and
the invasion of our bands by kids. | on-
ly hope | live long enough to see and
enjoy it.

These kids, being smarter than we
are, will not all try to get on 20m
phone at the same time and spend
their lives cursing each other; they'll
head for our microwave frontiers,
where there are wide-open spaces.
When | look at today’'s synthesized
rigs and computer technology giving
us inexpensive RTTY, high speed CW,
packet, and so on—and then | com-
pare that to the crystal-controlled rigs
we used to build in the 1930s—| won-
der what the ham rig of 2050 can pos-
sibly look like. I'll never know. I'm do-
ing all | can to try and hold on and see
the year 2000.

Well, we know ICs are going to get
smaller. Our HTs will shrink. They'll be
multiband. They'll let us call any ham
in the world selectively. They'll auto-
matically translate from any language
for us. They'll store and forward mes-
sages, in case we're busy. Well, all
that's within the bounds of our current
technologies, so they'll probably come
to pass. We'll sure be glad our mi-
crowave bands didn't get taken away,
as they’ll be the work-horse bands in
the future.

Millions of kids will bring a whole
new life to amateur radio. The old-
timers who are spending their declin-
ing years venting their frustrations on
75m will soon be gone. | hope some-
one will make tapes of how things are
now and put them away so the hams
of 2050 will be able to play them and
see how things were just 60 years
ago. | know | wish we'd had tape
recorders 60 years ago so | could
have preserved the ham world of the
1930s.

There's always the posibility that I'll
fail in my efforts to get American edu-
cation changed—that the teacher's
unions, civil service unions, bureau-
crats and other protectors of the status
quo—will win and preserve our costly,
badly flawed educational system. In
that case we won't have to worry
about the kids invading amateur radio.

Want To Make Millions?

If | hadn't already helped a few
hundred people make millions, ybu
might just pass my litlle headline off as
more hot air from New Hampshire.
Well, maybe. But my record of calling
the shots is pretty good—just pick up
some issues of 73 from 10, 20 and 30
years ago and see how far off my pre-
dictions have been. While tens of
thousands of my readers have nodded
condescendingly over my editorials, a
few have paid attention and hit the

jackpot.

Okay, outside of my normal self
congratulation, what have | got for
you. Well, | got to thinking about this
coming digital radio stuff. With up to
six separate stations on each channel,
they're going to need some system to
help listeners know what's playing
where and when. No problem. All we
need to do is send some sub-sonic
signals along with the sound and have
an LCD screen at the receiver read
out the information.

Heck, we don’t even have to wait
for digital radio to do this. If | had a
workshop and the time I'd see what |
could do with sending the digital data
via phase shifting the carrier a few
hertz. The received information would
be stored in a memory chip and dis-
played on the LCD screen. This could
show the station call letters—helpful
when you're tuning—and information
on what's playing, the performer, com-
poser, and so on. This would be a
good medium for program schedules,
call<in numbers and even some brief
commercials. Of course my favorite
would be the record number of what's
playing so the listeners could call an
800 number and order the music be-
ing played.

Back in the early RTTY days, when
we had to make all our own equip-
ment, we made our tuned circuits for
2125 and 2975 Hz out of two coupled
speaker output transformers. The cir-
cuit was designed by John William
W2BFD, who did most of the early
RTTY design work. He and | also ex-
perimented with the 90 and 150 Hz fil-
ters out of the old ARN-7 glide-path
receivers. Much to our amazement we
were able to get them to work just fine
al the standard 60 wpm RTTY speed.
This wasn't frequency shift as much
as phase shift. With today’s chips I'll
bet the phase shift could be cut down
to a few hertz. You'd never hear it.

Of course with FM the data could
be put on a subcarrier so it wouldn't
be heard. And with digilal radic we'd
just use one narrow channel for the
data. Well, we could widen it a bit and
send fax newsletters as well as pro-
gram information.

I'd hoped Lhat hams would develop
the concept and use it on our ham
bands. I'd love to tune 20m and see
the call of every station as | tune past
DX stations could even include QSL
Iinformation. One of these days some-
one is going to decide to give it a try
and probably end up with a business
the size of Apple or Microsoft. Once it
gets going every radio station in the
world will be using it and every radio
made will have the readout built in.

The next step is obvious—a small
computer built into the receiver to
check out the call letters being re-
ceived and let you know when a new
country tums up. Or you could have
your receiver look for stations you
want to reach. That would be a great
accessory for contests, automatically
hunting up and down the bands for
stations you need 1o gel extra points.

Let's see now, if | come up with the
system and license it for a royalty of a
buck a radio, I'd make millions. But

darn it, I'm retired these days, so |
don't have the time. You do it.

The American Holy War

In my book I'm asking all Ameri-
cans lo declare war—a holy war—a
fundamentalist war—against social-
ism. Sure, we beal the heck out of so-
cialism in the USSR and Eastern Eu-
rope. We've even beat it in Vietnam, if
you read the recent article by P.J.
O'Rourke on his visit there in Rolling
Stone. The one place we haven't beat
socialism—the one place it's going the
strongest in the world and devastating
the country in the process—is right
here in America. That's right, here in
our US of A,

It was socialism that destroyed
Great Britain and it's socialism that is
at the hearl of what's killing America.
How did this pemicious anti-God, anti-
life religion get such a powerful hold
on the worid—and even on America?
And how can we fight such a well in-
culcated religion?

God? Religion? Yep, let me explain.
A religion is defined as a belief upheid
or pursued with zeal and devotion.
Well, that's what we have here.

Getting Fundamental

Religious fundamentalism is caus-
ing wars all around the world. Perhaps
it's time for us to take a close look at
the fundamentals of life and start fight-
ing for them here in America. So let's
take a close look at what we've been
doing and how it fits in with the most
basic laws of nature. Will you be of-
fended if | suggest that the laws of na-
ture are the laws of God?

Okay, whalt is the most fundamental
law for all living things? What is the
most basic law of all? It's staying alive,
right? Unless we're really screwed up,
we'll fight the hardest of all to stay
alive. Indeed, this is basic rule number
one. This one is buill right into the ge-
netic pattern of every living thing. This
built-in law also causes us an enor-
mous amount of trouble, it being at the
heart of all our mental ilinesses and
aberrant behavior. That's one of the
problems that always crops up when
you have a law which is enforced, no
matter how unreasonable the enforce-
ment. This is a law which helps to kill
us. That's a strange dichotomy and
may be difficult to grasp, but it's logi-
cal.

If self-preservation is rule one,
what's rule two? The preservation of
yourself through your offspring. That's
why we have love, lust, and all those
other great-feeling things we think
about, talk about, and sing about.
We're talking a very, very basic law of
nature. | hope you'll agree that this
qualifies as rule two. This is the rule
which we feel driving us every day.
This has o do with bikinis, deoderant
soap, light jeans and so on. It also
leads to the concept of the survival of
the fittest, which we might consider as
rule three and the result of rules one
and two.

The reason even the smallest of

boys tend to fight is in preparation for
later life when they are going to have
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to fight for the choicest girls. It's genetic.
Men fight off other men to ensure the
survival of their offspring. Women build
nests. This survival of the life forms best
adapted 1o winning the battle to propa-
gate has resulted in the survivors we
see around us today.

Now let's look at that survival of the
fittest concept and think about it. This is
where socialism comes in and screws
things up. Socialism has as a basic con-
cepl the protection of the weak. We see
it in welfare payments. We see it in our
non-profit institutions. We have hearts.
We've been taught to try and go against
nature. We see our whole government
working on this fundamental basis.

Did democracy win against socialism
in Europe? Of course not! It was capital-
ism that won. Capitalism is the epilome
of the survival of the fitest. Socialism is
the opposile—io help the weak 1o sur-
vive. Adam Smith's The Wealth Of Na-
tions, wrilten around 200 years ago, de-
scribes how capitalism works wilth an
“invisible hand.” It ties in closely with
rule one, self-preservation. It also ties in
with rule two, survival of your genes. No
wonder capitalism is winning!

Capitalism is winning everywhere it's
permitted. Hong Kong and Singapore
are capitalist societies and enormously
successful. Neither are democratic, by
the way. Vietnam is emerging from the
chaos of its war at a record pace be-
cause capitalism is going strong there.
Capitalism is doing pretty well here in
America. It's the socialist systems we
still have in place that are making us
SICK.

Just take a look al our biggest social
works—our public schools, the post of-
fice, the government bureaucracies,
welfare, unemployment benefits, social
security and so on. There isn't one sin-
gle thing that the socialist approach can
do that the capitalist approach can't do
better and cheaper.

Our public schools cost more than
double what our private schools do and
provide a lousier educational product.
We have teacher’s unions to help pro-
tect the jobs of incompetent leachers
who are making a mess of our kids. Ev-
ery study of the post office has shown
that if the service was allowed to go pri-
vale we'd gel far betier service at a frac-
tion of the cost. Well, the same thing
holds for virtually every government-
controlled service we enjoy.

We know what a cesspool the whole
welfare system is. Right here in Peter-
borough we have people on welfare.
I've had employees quit so they could
go on welfare. They didn't get as much
money, but they never had to work
again. One of my employees has a
friend who does social work. One of her
cases is a 22-year-0ld woman with two
kids. She hasn't worked in years. New
Hampshire provides her with an apari-
ment; it provides day care for the older
child. None ol your economy day care,
mind you, we're talking $90-a-week day
care. Plus the state spends $100 a
week to provide taxi service 1o take the
kid to the day care center and drive him
back. Plus she gets food stamps.

This woman has no marketable
skills, nor is she being encouraged to

develop any. She's supposed to be gel-
ting advice from a social worker, but
she’s refused 1o talk with the worker. No
one knows how screwed up her
younger baby is getting at the hands of
this mother.

| wish this was just an anomaly, but
the more you read, the more exposes
you see on TV, the more you know that
something is fundamentally wrong in
America. What was it about not screw-
ing with Mother Nature? Well, we may
have hundreds of millions of people who
believe in the Koran, and hundreds of
millions more who believe in the Bible,
and more believing in the Baghavad Gi-
ta, and so on, but when | look for the
hand of God, | see it in the fundamental
rules of life. | see it clearly waving us on
with rule one: self-preservation. With
rule two: Continue your life through your
children. And | see capitalism in harmo-
ny with these dynamics and socialism
fighting them—{ighting God’s will. So
that's why I'm preaching fundamental-
ism. I'm not talking worship or spiritual-
ism. I'm not talking mystical belief. I'm
not talking churches and ritual. I'm not
talking voodoo or reincarnation. I'm talk-
ing the rules which we all can see, feel
and experience. I'm talking the rules
which make sense.

Are there any more self-evident
rules? You bet, it's just that they arent
as all-powerful as number one and two.
Our love and protection of family comes
under number two. But beyond that we
feel a kinship for our extended family—
our group. We find there are times when
belonging to a group definitely helps
with self-preservation. I'm not sure this
is a genelic rule. It may be a pragmatic
one, but it's one we learn even if it isn't
genetic. Like the other rules, this one
gets us into all sorts of trouble. You can
see it going berserk in Yugoslavia,
Czechoslovakia, Northern Ireland, India,
Sri Lanka, Timor, Ethiopia, Sudan, and
so on. It's doing fairly well here in Amer-
ica, helping keep the blacks, whites and
Hispanics at odds.

Yes, we do need government. We
just don't need anywhere near as much
government. Most of what the govern-
ment is doing—or perhaps trying to do,
but failing—could be done for a fraction
of the cost and done infinitely better if
we could reject the socialist mind set.

What would our government be like if
it was run like a business? Suppose in-
efficient and arrogant workers could be
fired as they are in most for-profit busi-
nesses? Yes, we'd have to change our
educational system so people would
have the skills they need to do the work
efficiently. Well, if we can get the gov-
emment to stop forcing us under penal-
ty of law to send our kids to public insti-
tutions, we’'d have people with the need-
ed skills and the enthusiasm to use
them.

We've made teaching such a lousy
profession that it's mainly the poorest
students who go for it—the people who
don't feel qualified to compete in the
capitalist world. And who teaches the
next generation of teachers? The lowest
20% of the previous generation. It's no
wonder we're spending the most of any
developed country on education and



getting the worst results. Why, it's al-
most enough to make a person think.

Is There An Escape?

Sure there is, but it means war. We
civilians just barely outnumber the so-
cialists in America. By the lime you add
up everyone sucking on the public
leat—leachers, poslal workers, slatle
and federal civil servants, social work-
ers, school administrators, our labor
unions, and the military, you can see
why we're paying such high taxes and
getting so little for it. Nothing is working
well. We're up to here in drugs, in crime,
prison problems, clogged courls, wel-
fare, homelessness, riots, failed banks,
failed loans, unemployment, lousy sew-
ers, air we can see, polluted waler, dy-
ing oceans, and S0 on.

Now, are we game fo start fighting
back? Have we had enough yet? Oris it
hopeless and we should just keep our
heads down and avoid trouble as best
we can? How many of us are "mad as
hell" yet?

Yes, I'm preaching revolution. I'm
preaching war. No, not with guns and
Molotov Cocktails, I'm talking about
fighting first at the slate level. I'm talking
running for the state legislature and
changing your state. I'm talking gelting
people who will bring change to Wash-
ington with a mandate to abolish com-
pulsory education. Once they do that
and private schools can compete with
public schools, we'll see capitalism take
over.

Once a private mail service is permit-
ted the US Mule will blow away, just as
Parcel Post has been decimaled by
UPS. Let's privatize everything we can
think of. Let's get bids from private com-
panies to run our prisons, car licensing,
and so on,

If we can get education out from un-
der the socialist syslem we won'l need
government jobs to take care of under-
achievers.

The best part is that we should be
able 1o cut the costs of government by
around 75% and cut our taxes signifi-

cantly.

The Choir?

Nol quite! With hams tending lo be
introverts, I'm not preaching to the choir
this time. But then, | guess | never have.
It took me years o get across the con-
cept of no-code—which is sfill being an-
grily fough! by far too many of you. Now
| want you to become activists and help
save our country from the ravages of
socialism.

Of course | did have some success
in getting hams to go for repeaters. Oh,
| got a lot of angry letters at first. But
then | got them when | pushed SSB in
the late '50s. Damned Donald Duck talk.
I've never let angry letters stop me.

It looks to me as if capitalism is an
idea whose time has come. It's in line
with nature. It's in line with God's rules.
We're paying the penalty for lighting
Mother Nature—and it's a stiff one. I
would be nice if you could talk up revo-
lution on the air, but | know how difficult
it is to break the habits of a lifetime—
and in our case that's a habit of never
saying anything remotely smacking of

thinking over the air. Duuh, the handie
here is . . . . and so on. Well, perhaps
the RTTY and packet chaps will pick up
the flag and run with it. Those are our
main refuges for intelligent communica-
tions. | hope the RTTYers and packe-
teers won't be too angry at me for letting
that cat out of the bag. They've been
depending on secrecy to keep their in-
telligent communications preserve iso-
lated.

The Solutions

In my editorials over the last few
years |'ve tackled many of the problems
besetting America (and much of the
world, for that matter). I've proposed
some flairly simple solutions to miseries
such as our inexcusable education sys-
iem, drugs, high prison costs, the inner
city riots, cleaning up the horrible mess
we've let Congress gelt in, the deficit,
our bloated government (both state and
federal), eliminating college tuition, cut-
ting education costs by around 30%,
and so0 on. As a member of the New
Hampshire Economic Development
Commission | did further research on
these problems and put that together
with my past ideas and presenled the
whole works as my report 1o the Com-
mission. Urged on by friends (yes, |
have a few), I've put the report into book
form which I'll be distributing in New
Hampshire.

My solutions may not be the best,
but they all seem practical and to do
whal's needed—and most of them
aren't all that difficult to implement.
We're in a time when everyone seems
stunned by the problems and few peo-
ple are even thinking in terms of solu-
tions. Well, most of our problems have
been solved somewhere in the world
before, so it's more a question of finding
these solutions and applying them here.

With the exception of Barry Goldwa-
ter, no hams have done much in politics,
so I'm not sure how much of an action
base the readers of 73 will make. We
know the problems—we have some
praclical solutions—now what do we
do? The sorry fact is that the fox is
guarding the hen house. Trying to con-
vince politicians that capitalism is better
than socialism calls for a leap of faith
few will be able to manage. We've got
several politicians on the Commission
and | know how deeply ingrained the
whole socialist manifesto is with most of
them. Private schools? Oh, my God!
Get welfare people interested in work-
ing? Oh, | forgot to mention, the New
Hampshire welfare people put in cable
TV for that 22-year old woman so she'd
be able to watch more than just the four
major channels during her long, empty
days sitting at home. That costs $75 to
have installed and | forget how much a
month. | hope they're paying extra so
she can have the movie channels. And
you may be sure thal this same outra-
geous nonsense is going on where you
live and that you are paying for it. That
comes out of (a) the 25% of your pay
you never even see, (b) the other hid-
den taxes like those on business which
make you pay more for products, and
(c) the government is borrowing from
you to fund the deficit. And that's money
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you'll have to work for years to repay.
Are you upset yet? What does it take?

Another person | know well has a
sister who worked for the post office for
a year and a half and then got a phony
letter from a doctor saying that she was
suffering from stress. She was put on
2/3rds pay and retired at 22. She's been
happily living on this for the last 20
years, getting full postal worker medical
and retirement benefits, and with no in-
come taxes.

There are endless examples like
this—and these are the people who are
going to fight any changes in the sys-
tem. We're supporting these leeches.
We're working hard to support them. We
have to make do with old worn-oul
things—buy a cheaper car or rent an
apartment instead of buying a home—
send our Kkids to public school instead of
a private school, thereby doing them ir-
reparable harm—all so a welfare mother
won't have to learn to type and get a job
doing data input. it makes you proud 1o
be an American. It makes you want 1o
re-elect the lousy ba . . . er . . . chaps
who've been doing this lo you, right?

With both the Democrats and the Re-
publicans talking more taxes and nei-
ther one talking change, it's no wonder
s0 many Americans are fed up. And the
challengers to the congressional seats
aren't promising anything different. Most
of them are career politicians and will be
the same as the present crew. Any fear
of nol being re-elected will immobilize
them when it comes 10 making changes
which the postal, civil service or educa-
tional unions oppose.

So, as Pogo said, "We've met the
enemy, and the enemy is us.” We just
don't care enough about having our
money taken from us. We don't care
about the way they waste it. We don't
care that we're being screwed. Oh, |
suppose we care—a little—but not
enough to take time from hamming,
walching ball games or having a beer 10
actually try and do anything about il.

One thing is certain, we can fight na-
ture for a while, but eventually nature
will win. The sooner we stop fighting
against nature and start fighting for her,
the sooner our quality of life as a coun-
try will start improving. God has been

speaking, but not many have been lis-
tening.

Permission is granted to photocopy
this editorial and send it to anyone you
want 1o aggravate.

Please advise.

IEEE Screws Up

Alert reader KD5LV sent me a clip-
ping from the June 22nd Electronic En-
gineering Times with a report that the
IEEE has issued a position paper say-
ing, “There is no scientific evidence for
the alleged link of police radar with can-
cer.”

Why does this remind me of the to-
bacco companies and their endless
bunch of paid scientists who testified
that they could see no link between
smoking and cancer? And we saw the
same baloney with asbestos. We're also
seeing the same stuff with power com-
panies paying scientists to testify that
their magnetic fields can’t be causing
cancer, leukemia in children, miscar-
riages and so on.

Well, | have a stack of scientific pa-
pers about a foot high which back up
the danger of magnetic fields and the in-
cidents of cancer in police officers due
to their radar units. 60 Minutes recently
aired a segment on this, Not that they're
always right, but this time they did their
homework pretty well.

One of the key research scientists in
this field is Ross Adey K6UI, who has
given some interesting talks at ham
convenlions. There are even some
videos available—you might try seeing if
the ARBL has some for loan to your
club.

Shame on the IEEE for this sellout of
their members. Oddly enough, the
founder of the IRE (now the IEEE) was
a good friend of mine. He lived a couple
blocks away in Brooklyn and was good
friends with my grand parents, so we
visited him often. When he died | inherit-
ed a huge stack of original patents for
early radio devices. | donated them to
the IEEE.

We've got enough problems with ca-
reer politicians who will sell any public
interest out for campaign funds without
our engineering societies buckling un-

der to special interests. 73
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SPECIAL EVENTS

Ham Doings Around the World

ANNOUNCEMENTS

GRENADA, MS The Grenada Lake ARC
conducts VE Exams the 2nd Sal. of each
month at 9 AM, al the Bank of Mississippi,
downtown Grenada, in the upstairs Con-
ference Room. Please use rear enirance.
Directions: From |-55 and Miss. 8, go easl
into town to the second red light (US 51
and Miss. 8). Tum left, go 1o second light,
turn right. The bank wil! be on the lefl
about 3/4 mile. Talk-in on 146.700 (-600)
rplr. You will need to bring a photo ID, your
original FCC license, and a photocopy of
it; your original CSCEs and photocopy, and
the $5.40 fee. FCC 610s will be available.
Walk-ins welcome. No Pre-registration
necessary. Contact: Paul Wood N5UHW,
(601) 227-2034; Bill Hunt ABSFI, (601)
227-1047. or Bill Barbee AA5SZR, (601)
226-4014.

SEPT 6

BURLINGTON, IA The lowa-lllinois ARC
Inc. will hast Burlington Hamfest '92 from
7:30 AM-3 PM al the lowa Nat'l Guard Ar-
mory, Summer Si. Rd. (across from
Burfington Municipal Airport). VEC Exams
(bring photo 1D and photocopy of signed li-
cense), Forums. Flights in Amateur Elec-
tronic Supply's Sltarship airplane mobile.
Admission $4, children under 12 admitied
free with an adull. Tailgalers $3 addifional
admission per space. Inside vendors, S6
per lable plus admission fee. AC power
limited. Set-up at 6 AM. Talk-in on 146.79
(146.19 input) WOLAC rplr., and 146.52
simplex. New and used dealers and com-
puter stuff. Contact Chuck Gysi N2DUF,
Buriington Hamfest “92, P.O. Box 974,
Burlington IA 52601-0874, or call (319)
752-3000.

SEPT 12

BALLSTON SPA, NY The Saratoga
County R.A.C.E.S. Assn,, Inc., will host
Hamfesl 92 at the County Fairgrounds in
Ballston Spa NY, rain or shine. Direclions:
Interstate Route B7 to Exil 12; follow or-
ange and white hamfest signs. Set-up Fri.
from 7 PM-8:30 PM. Limited camping
w/hookup Fri. night, $15 plus tax. Admis-
sion $4 per person (includes 1 tailgate
spot). Inside tables S5 ea, first come, first
served (we encourage pre-payment). New
and used equipment. Talk-in on WA2UMX
rpirs., 146.40/147.00 and 147.84/24. Con-
lact N2FEP, P.O. Box 41, Rock City Falls
NY 12863.

DALTON, GA The Dalton ARC will hold
the Dalton Trade/Swap Day at Praters Mill
on GA Hwy #2, 7 miles north of Dalton.
Bring your own tables, chairs, tailgales,
elc. Free admission. Members of DARC
will be on site Fri. eve. for early amivals
(RVs, campers, elc.). Come as early as
you wish and stay as late as you wish. No
reservations. Talk-in on 145.230-,
443 000+ PL 203.5. For info call KB4MJW
@ (706) 226-2583 anytime.

DUCK HILL, MS N5UHW and Grenada
Lake ARC will sponsor the 10th Annual

Bogue Creek Festival at Duck Hill Commu-
nity House, next door to the Post Office in
Duck Hill MS, from 8 AM-12 PM local CDT.
Bring your own swap tables. Walk-in VE
Exams at 1 PM; bring original and copy of
FCC license, original and copy of any
CSCEs, a photo ID and $5.40. Talk-in on
146,700 (-600). SE Station NSUHW will be
in operation. Contact Paul E. Wood
N5UHW, P.O. Box 292, Duck Hill MS
38925-0292. Tel. (601) 565-7286.

ELMHURST, IL The 40th annual Conven-
tion ol WODXCC will be sponsored by the
Northern lllinois DX Assn. (NIDXA).
W9DXCC membership includes every
holder of DXCC in the Sth call area—about
7.800 active DXers. The program will in-
clude talks on recent DXpeditions, new
and effective equipment and technigues,
DX packel cluster, stafion aids, elc. For in-
fo, coniact NIDXA, P.O. Box 518,
Elmhurst IL 60126,

ERIE, PA The Radio Assn. of Erie will
host Erie Hamfest '92 al Rainbow Gar-
dens, adjacent to Presque Isle State Park,
from 8 AM-2 PM. ARRL sanctioned. There
will be VE Exams at 8 AM at Room 107,
Villa Maria Campus, 2551 W. Bth St. Ad-
mission $4. 12' tables $8. No tailgaling.
Talk-in on 146.01/61. For info, contact
Tom McClain N3HPR, 3954 Solar Dr.,
Erie PA 16506. Tel. (814) 833-1640.

LAPORTE, IN The LaPorte ARC Fall
Hamlest will be held al LaPorte Counly
Fairgrounds, State Rd. 2 Wesl. Admission
$4. Tailgating free. Tables $5 each. Talk-in
on 146.520. For tables and info contact
Tom Lewis KASZUM, c/o LPARC, P.O.
Box 30, LaPorte IN 46350, Tel. (219) 362-
6848.

UNIONTOWN, PA The Uniontown ARC
will hold their 43rd Annual Gabfest on the
Club grounds on Old Piltsburgh Rd., just
off route 51 and the 119 by-pass. Talk-in
on 147.045/.645 and 145.17/144 57. Con-
tact U.A.R.C., c¢/o John Cermak
WB3DO0D, P.O. Box 433, Republic PA
15474. Tel. (412) 246-2870.

SEPT 13

FINDLAY, OHThe Findlay Radio Club, Inc.
will hold ils 50th annual Hamfest at the
Hancock County Fairgrounds, East San-
dusky at Fishlock, in Findlay OH. Advance
tickels $4 ea., $5 at the gate. Reserved ta-
bles $12 for the first (includes admission
for 1) and $8 for each additional table.
Make check payable to Findlay Radio
Club, Inc. and send with SASE to FRC
Tables, Box 587, Findlay OH 45839.

JOLIET, IL The Bolingbrook ARS will host
Hamfest 92 and Computer Fair al the In-
wood Rec. Center, 3000 W. Jefferson St.,
Joliet IL, starting at 6 AM. Gymnasium
opens 8 AM Sun, Dealer set-up Sat. 6PM-
8 PM; Sun. 5 AM. Ovemnight parking, no
hookups. Advance tickets 54, 55 at the
gate. Reserved dealer tables indoors, 310.
Reserved Flea Markel tables indoors, $6.
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Any remaining indoor space will be avail-
able on a first-come first-served basis. VE
Exams, walk-ins welcome. Bring original li-
cense and photocopy, ID and photo 1D,
plus test fee. Novice tesis free. Talk-in on
147.33 +0.6, 224.54 -1.6, 146.82 -0.6
MHz. For info call (708) 759-7005. To re-
serve tickets, mail your check and SAE to
Bolingbrook Amateur Radio Society,
P.0. Box 1009, Bolingbrook IL 60440. To
reserve tables, write o BARS, P.O. Box
1009, Bolingbrook IL 60440. Tel. (708)
759-7005.

SOUTH DARTMOUTH, MA The South
Eastemn Mass ARA will hold its 5th annual
Hamfest/Flea Market from 8 AM-3 FM at
the Club grounds, 54 Donald St., South
Dartmouth MA. Admission $2. Tables $8 in
advance, $10 at the door. Talk-in on
147.00/.60 and 145.49/144 89. Contact
Michael Enos, P.O. Box 79604, North
Dartmouth MA 02747.

SEPT 19

BERLIN, VT The Central Vermont ARC
will hold the 4th annual Fall Foliage Ham-
fesU/Fleamarket inside the Nall Guard Ar-
mory in Berlin VT. Directions: Exit 7 1-89,
turn left at third set of lights. Admission $2.
Tailgating $4. Inside tables $6 in advance,
$8 al the door. For table reservaiions and
info, contact Tom Girardi WA1YNU, P.O.
Box 53, Plainfield VT 05667. Tel. (802)
426-3789. ARRL VE Exams at 1 PM. Talk-
in on 146.625 W1BD rptr.

CALGARY, ALBERTA, CANADA The Tth
annual Calgary Ham Radio Flea Market,
sponsored by the Novatel ARC, will be
held from 0900Z-1200Z at the Parkhill
Community Centre, 4013 Stanley Rd. SW,
Calgary, Alberta. Admission $3. Tables $3.
Talk-in on VEGNRC 146.76 and 146.52
simplex. To reserve a lable, send your
name, callsign and $3.00 for each table
you would like, to Novatel Amateur Radio
Club, 208 Canterbury Pl. SW, Calgary,
Alberta, Canada T2W 1P4.

FRANKLIN, PA The Fort Venango Mike &
Key Club will hold a Ham Auction-Fest at
the Venengo County 4-H Fairgrounds,
Route 62 between Polk and Franklin PA.
Free parking. Gates open at 8 AM. Auclion
begins at 10 AM. Admission $2/person,
children 12 and under admitted free. Limit-
ed indoor flea market spaces $5 ea., bring
your own tables. Talk-in on 147.12+,
145.23- and 145.19-. Contact Jim Cline-
felter N3BAT, (814) 437-1781; or Bruno
Wolozyn K3MHB, (814) 677-8694. Or
write to Fort Venango Mike & Key Club,
RD #1, P.O. Box 591, Cranberry PA

16319,
SEPT 19-20

MILTON-FREEWATER, OR The 46ih an-
nual W7DP Hamfest, sponsored by the
Walla Walla Valley ARC, will be held from
8 AM-5 PM at the Community Bidg. in Mil-
ton-Freewater. Registration/Admission is
FREE. Swap tables (radio gear only,
please) are $5. XYL acfivities. Potiuck. AR-

RL Section Meeting. For VE Exams on
Sun. aftemoon, bring photo 1D, a copy of
your license, and $5.40. Talk-in on the
147.28/.88 rpir. Contact Carl Elsner
N7PVW, 223 W. Chestnut, Walla Walla
WA 99362, Tel. (509) 522-1270.

PEORIA, IL The Peoria Area ARC will
sponsor SUPERFEST 92, its 33rd annual
Hamfest, at Exposition Gardens, North-
moor and University. Free parking,
wheelchair accessible. Ovemight camping.
Flea Market opens at 6 AM. Commercial
bidgs. open at 8 AM. Admission is $5 for
the weekend. Forums. Manufacturer Reps.
Ladies activities on Sal. VE Exams Sun.
For info. contact PAARC, P.O. Box 3508,
Peoria IL 61612-3508, or call the Club an-
swering machine at (309) 685-6698.

VIRGINIA BEACH, VA Tidewater Radio
Conventions, Inc. will hold the 17th annual
Virginia Beach Hamfest/Computer Fair in
the Virginia Beach Pavilion and Conven-
tion Center Sat. from 9 AM-5 PM; Sun. 9
AM-4 PM. Free parking al the doors. Ad-
mission $5 in advance, $6 at the door
(good for both days). The Radisson Holel
is next door to the Pavillion, and the At-
lantic Ocean is within walking distance.
Gordon West WBENOA will be the fea-
lured speaker. Exhibitors and dealers, con-
lact Lewis Steingold W4BLO, (804) 486
Steiner K4DOR, 3512 Olympia Ln., Va.
Beach VA 23452. Tel. (804) 340-6105.

SEPT 20

ADRIAN, MI The Adrian ARC will hoid its
20th annual Hamlest/Computer Show al
the Lenawee County Fair Grounds, North
Dean Si., Adrian MI, from 8 AM-2 PM.
Tickels $3 in advance, $4 al the gate. VE
Exams, inside Table Sales, ouiside Trunk
Sales. Talk-in on 145.370. For reservations
and info, contacl Dennis Boydston, 2383
E. Clearview Dr., Adrian Ml 49221. Tel.
(517) 265-8054 after 4 PM EDT.

BEACH HAVEN, PA The Columbia-Mon-
tour ARC will hold its 2nd annual Ham-
fest/Computer/Electronic Fleamarket at the
Beach Haven Camival Grounds, north of
Berwick PA, on RT 11 near the Susque-
hanna steam electric plant, beginning at 8
AM. Breakfast at 6 AM. General admission
$3, XYL and kids under 16 admitled free.
Tailgating $1 per 8' space plus general ad-
mission. Talk-in on 147.225 or 146.52.
Vendors: for info call Dave WC3A, (717)
752-6851.

CAMBRIDGE, MA The MIT Electronics
Research Soc., the MIT Radio Soc., and
the Harvard Wireless Club will hold a Flea
Market from 9 AM-2 PM at Albany and
Main S!. Free ofi-street parking. Admission
§2. Covered tailgate area. Sellers spaces
$5 in advance (includes 1 admission), $8
at the gate. Set-up at 7 AM. For space
reservations or info, call (617) 253-3776.
Mail advance reservations before the 5th
lo WIGSL, PO. Box 82 MIT BR., Cam-
bridge MA 02139. Talk-in on 146.52 and
449.725/444.725 - pl 2A W1XM rplr.
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i - plug in and go! Ideal for emergency or ponable/mobile repeaers!
SI‘IJPOI‘I t"le AI}Tﬂte{Ir Space Progra,'?l The BRI-2 works with ANY receiver (or scanner) and ANY trans-
mitter. Super sensitive VOX operation makes sclup quick,
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AMSAT Has Established Amateur Radio R e e S T R )
As a Permanent Resident in Space! iy e rpacaiy oy SRS D RCERE
From operating any of 12 Amateur satellites circling the globe today to - :L;,u.: ;.:n: PRODUCTS. CALL/WRITE FOR INFO?
participating in Amateur Radio activities from the Space Shuttle, the benefits of BO. BOK G CEDAR. Misesy: T91P) 228-71020
space based Amateur Radio are available to you by becoming an ANSAT Please achd ¥4 shap/handl US, 38 Cantda AKHI  MUNY ndd snles tax also
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by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefils including:

* Operating aides such as discounted tracking software and land line BBS.
* An extensive network of volunteers to provide you local technical assistance.
* The AMSAT Journal, your bi-monthly periodical devoted to the

Amateur Space program.

It’s Fun! It’s Easy! It’s Exciting!

JOIN TODAY. For more information, call or write for your free
information packet. Or send your dues now, check or charge: $30 U.S.,

$36 Canada/Mexico, $45 all else. (815 towards the AMSAT journal.)
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AMSAT, P. O. Box 27, Washington, D.C. 20044
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"I 'he pioneers in
HIGH PERFORMANCE AND all_'lminum towers

GOOD LOOKS! bring you higher

heights and wind loads

Tripp Lite's New PR Series than ever betore.

With Tripp Lite’s DC Power Supplies O Self-supporting up to 144
DC Power Supplies, ComFement Yoor Squipshent feet at 75 mph urnds.

t affordable
you get aiforaaoie O Complete tapered and

good looks and :
high performance telescoping models.

features like
crowbar protection,
excellent regulation
and line noise
isolation. According
to 73 Magazine,

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

O Easy to assemble and erect.

O Full range of manually and
electrically operated Fold-
Over-Kils

Heights offers you unmatched
versatility, value and quality in
a tower system that has been

proved and improved for over

YT Y

Tripp Lite also makes a complete line of power protection products for 30 years.
your microprocessor-based radios and computers, including ISOBAR*® For our new brochure giving
Surge Suppressors, Line Conditioners and UPS Systems. dozens of combinations of
height, weight and wind load,
contact:
i HEIGHTS TOWER SYSTEMS, LTD.
s 1721 Indian Rd. + Lapeer, M1 48446

500 N. Orleans, Chicago, IL. 60610-4188 (3 13) 667-1700

"THE POWER PEOPLE" (312) 329-1777 = FAX (312) 644-6505
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MT CLEMONS, MI The 20th annual
L'Anse Creuse ARC Swap and Shop will
be held from 8 AM-2 PM at L'anse Creuse
High School. Directions: From |-94 lake
exit 236 onto easlbound Metro Pkwy, then
to Crocker Blvd; left onto Crocker, then
right onto Reimold to the last school. Ad-
mission $3 in advance (by Sept 8th), $4 at
the door. VE Exams at 11 AM. Contact
Don WABIZV, (313) 294-1567. Tables $10.
Trunk sale space $4 per space al the
swap. Vendor set-up at 6 AM. For more in-
fo send SASE to Jerry Luh KABQBC,
(313) 651-7387, 732 Brookwood Ln.,
Rochester Hills Mi 48309.

PENNSAUKEN, NJ The South Jersey
Radio Assn. will sponsor its 44th annual
Hamfesl/Computer Show al the
Pennsauken High School parking lol, rain
or shine, from 8 AM-3 PM. Free parking.
Tailgating. Swap shop. VEC Exams, all
classes; register at 9:30 AM. Advance tick-
els $4, §5 at the gale. Tailgate, 8' space,
$5 (does not include admission). K2AA
Talk-in on 145.290 (-600), SJRA mir. For
advance sales, send check and SASE 1o
Alan Sherman KE2VX, 222 Park Ave.,
Atco NJ 08004. Tel. (609) 765-8380 eves.
after 7:30 PM.

SANDY HOOK, CT The Candlewood
ARA of Danbury CT will hold its annual
Ham Fest al Sandy Hook Fire House,
Riverside Rd., from 8 AM-2 PM. Tailgating
36. Inside Tables $8 on first-come first-
serve basis. Commercial vendors wel-
come. Talk-in on 147.12/.72 (PL 141.3)

Danbury mtr. Contact John N2DVX, (203)
438-6782, or Craig N1ABY, (203) 426-
1652.

SEPT 26

BELTON, TX HAM EXP.O. ‘92, the largest
indoor Tailgale Swapfest in Texas, will be
held al the Bell County Expo Center, Take
I-35 (exit 292). Wheelchair accessible.
Free admission. VE Exams. There will be
a fully equipped test bench for equipment
checks. Set-up at 6 AM. Open to the public
8 AM-3 PM. Seller pre-registration $8 by
Sepl. 19th, $10 afler. Your choice of 8'
table or indoor lailgate space. Additional
tables $4, $5 at the door. Electricity $2.
Registration/checks to Temple ARC, 2014
S. 53rd, Temple TX 76504. Contact Mike
WASEQQ, (817) 773-4768.

ELMIRA, NY The Eimira ARA will present
the 17th annual International Hamfest al
the Chemung County Fairgrounds. Out-
door Flea Market. Indoor Dealer Displays.
Gate will be open from 6 AM-5 PM. Tickets
available at the gate, or in advance from
Dave Lewis, RD1, Box 191, Van Etten
NY 14889.

SANTA FE, NM The Northemn New Mexi-
co ARC will host the 1992 Northem New
Mexico Hamfest at Glorieta Baptisl Confer-
ence Cenler, 16 miles southeast of Santa
Fe on |-25, exit 299. Flea Marke!, Free
Tailgating for registrants. Overnight camp-
ing with hookups at $9.30 per night.
Camping without reservations is on a first-
come first-served basis. Conlact the Glori-
eta Baptist Conference Center, P.O. Box
8, Glorieta NM 87535, with remittance, to
secure your spot for Fri. and/or Sat. night.
Hotel/motel rooms are available—call

(505) 757-6161 for info. Admission is $5 at
the gate. Talk-in on 146.18/.78 and
146.52/.52. Contact Helenrose Burke
W5IXS, P.O. Box 73, Ojo Sarco NM
87550. Tel. (505) 689-2367.

WARSAW, IN The American Red Cross
ARC of Warsaw will sponsor its 2nd annu-
al Warsaw Hamfest from 8 AM-2 PM at the
Nal'l Guard Armory, 2 miles north of War-
saw. Take Ind. 15 North to Co. Rd. 350 N.
Tum Easl. Il's just across the tracks. Tick-
ets 53.50 in advance, 54 al the door. Ta-
bles $5. Tailgate sales free with admission.
W5YI VE Testing. Talk-in on 146.985 or
442 55 rptrs. For info call John Sparks
KASQWY, (218) 269-5187; Harold Dunn
KASTUQ, (219) 269-9652; Paul Van Dyke
KB9AVO, (218) 457-5432. Dealers wrie to
ARCZ2 Hamfest 92, 1516 Maye 5t., War-
saw IN 46580. Tel. (218) 269-5187.

SEPT 26-27

LOUISVILLE, KY The Greater Louisville
Hamiest/ARRL Great Lakes Div. Conven-
tion will be held at the Commonwealth
Convention Center in downtown Louisville.
Advance tickets $6 with SASE; $8 at the
door. Commercial and flea market spaces
available. For tickets or info, mail to PO.
Box 34444-S, Louisville KY 40232-4444.
Tel. (502) 551-4118.

WICHITA, KS The Wichita ARC will host
the 1992 Kansas State ARRL Convention
at the Ramada Hotel at Broadview Place,
400 Wes!t Douglas, Wichita KS 67202. For
more info contact the Wichita Amateur
Radio Club.

SEPT 27

LONDON, ONTARIO, CANADA The Lon-
don ARC will hold its 15th annual Hamfest
al the Pot O'Gold Bingo Palace, Hamillon
and Gore Rds, London Ontario from 9 AM-
2 PM. $5 Admission includes door prize
ticket. Vendor set-up 8 AM. Tables $5.
Talk-in VE3LON 147.060+. Send reserva-
lion payments to London Amateur Radio
Cilub Inc., P.O. Box 82 STN B, London,
Ontario Canada N6A 4V3. For inio call
Jim Hartford VEINRX, (519) 672-7911.

LONGMONT, CO The Boulder ARC will
host its Amateur Radio Electronics and
Computer Swap Meet al the Boulder
County Fairgrounds Exhibition Bldg., Nel-
son and Hover Rds., Longmont CO. Free
parking. Camp sites and shopping nearby.
VE Exams. Set-up at 7 AM. Doors open at
8 AM. Admission $3. Tables $7 (chairs
available). Call (303) 530-2903 to obtain
table reservation forms or make VE lesting
reservations. Mail table reservations and
inquiries to BARCFEST, 1103 South Gay
Dr., Longmont CO 80501. Reservation
deadline is Sep. 19th. Walk-ins welcome,
first-come, first-served.

MILFORD, CT The Coastline Amateur
ARA will sponsor VE Exams for all classes
at the Fowler Bldg., 145 Bridgeport Ave.,
Milford CT, starting at 12 noon. Walk-ins.
Contact Gary NB1M, (203) 933-5125, or
Dick WATYQE, (203) 874-1014 for more
info.

NEW PORT RICHEY, FL The Suncoast
ARC will hold the 2nd Pasco County, Flor-
da Hamlest at the New Port Richey Recre-
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afion Center from 9 AM-5 PM. Direclions:
US Hwy. 19 to Main St. in NPR; go easl
1.5 miles to Van Buren. Tum lefl (north) 1
mile on right side. W5Y| Exams. Admis-
sion $5 at the door, children under 12 ad-
mitted free. YL and XYLs free. Sellers $15
(pre-registration required). Tables $15, in-
cludes chair and one admission. Electricity
is 85 extra. Talk-in on 145.35 local, and
147.150 distance. Conlact Suncoast Am-
ateur Radio Club, P.O. Box 7373, Hud-
son FL 34676 or call: Ralph N4QIK, (813)
847-4043, or Mitch KM4MU, (813) 848-
5526.

YONKERS, NY The Metro 70cm Network
will sponsor a Giant Electronic Fleamarket
al the Lincoln High School, Kneeland Ave.,
off Yonkers Ave., from 9 AM-3 PM. Set-up
at 7 AM. Ham Gear. Computers. VE Ex-
ams. Free parking. Free frequency checks.
Admission $4 each, Kids under 12 free.
First table $15; $10 each additional. $1.80
per fool (your table min. $10.). Full pay-
ment in advance, Contact Otto Supliski
WB25LQ, 53 Hayward St., Yonkers NY
10704. Tel. (914) 969-1053.

OCT3

CHERRY HILL, NJ The Pack Rats (ML
Airy VHF Radio Club, Inc.) will sponsor the
16th annual Mid-Atlantic States Conler-
ence and Banguet on Sal. Oct. 3rd. For
more info send #10 SASE to VHF Confer-
ence, P.O. Box 311, Southampton PA
18966.

ROCK HILL, SC The York County ARS
will hold its 41st annual Rock Hill Hamfest
at the Charlotle Knights Baseball Stadium
just south of Charlotte NC on 77, from 7
AM-5 PM. Advance tickets S5, $6 al the
door. One parking space included.
Wheelchair accessible. Covered display
space. VE Exams. Flea Market. Camping
nearby. Talk-in 147.030 (-600). For info
and advance lickets contact Tom Lem-
picke AB4YV, 2129 Squire Rd., Rock Hill
SC 29730, Tel. (803) 328-3837. Please
SASE.

OCT 3-4

BILOXI, MS The Mississippi Coast ARA,
Inc. will hold its 16th annual Ham/Swaples!
al the Mississippi Coasl Coliseum and
Convention Center. VE Exams Sal. at 1
PM, Sun. at 11 AM. Admission S2. Week-
end table rental $15 by pre-registration on-
ly. Free parking. Handicap parking. RV
hookups and dump station $10 per night.
No lailgate spaces or outside tables avail-
able. No commercial dealers or equipment
sales in swap area. Contact Ernie Orman
W50XA, 15625 Little Joe Rd., Biloxi MS
39532. Tel. (601) 392-2816.

OCT4

CHERRY HILL, NJ Hamarama ‘92, spon-
sored by the Mt. Airy VHF Radio Club,
Inc., will be held rain or shine at Garden
Slate Park, Rt. 70 and Comell Ave. from 7
AM-4 PM. Buyers $4 admission plus $1
parking. Sellers add $8 each 10 x 20 park-
ing space (bring your own tables). For info
send #10 SASE to Hamarama "92, P.O.
Box 311, Southampton PA 18966.

SPRINGFIELD, OH The Springfield inde-
pendent Radio Assn. (SIRA) will sponsor
the Springfield Hamiest/Computer Expo al

Clark County Fairgrounds on State Route
41, just north of I-70, from 8 AM-3 PM. Ad-
vance fickets S4, S5 al the door. Advance
tables S8, $10 at the door, if available.
Talk-in on 145.45/R(-), 224 26/R(-). For
more info, write SIRA, P.O. Box 523,
Springfield OH 45501, or call Hamfest
Chairman Ralph Pamer WABKSS, (513)
325-1456,

OCT 11

LIMA, OH The Northwest Ohio ARC of Li-
ma OH will host a Hamfest at the Allen
County Fairgrounds, Rt. 309E off I-75 Exil
125A-B. Advance Tickets $4, S5 al the
door. On-sile camper parking, $7 for elec-
tric hook-up. Security guards all night.
Gate opens at 6 AM. All areas are
wheeilchair accessible. Set-up Oct. 10th, 3
PM-11 PM; Oct. 11th, 5 AM. Tables $8.
Send check or money order with SASE at
least two weeks in advance to WDSBND,
PO. Box 211, Lima OH 45802, To pre-
register for VE Exams, send completed
610 form, copy of license, check for $5.40
made out to ARRL VEC. Send to WETY,
P.O. Box 211, Lima OH 45802 On a sep-
arale sheel of paper, please slale which
elements of exams you wish 1o take. Cutofi
for Exams registration is Oct. 3rd. Talk-in
on 146.67, 145.17, 444.925 Sid. Spilits.

SPECIAL EVENT STATIONS

ANNOUNCEMENT:

UFO/ET Discussion NET Join us every
Thurs. evening, 8 PM-11:30 PM on 3.930
MHz, for discussions related to exira-ter-
restrial communications and the UFQO phe-
nomena. NET controls are Tom KA1DYE,
and Kenny N1JVN.

SEPT 2-7

MOUNT PLEASANT, IA The Mount
Pleasant, lowa ARC will operate WOMME
at the 43rd Annual Midwest Old Threshers
Reunion. Operation will be the bottom 50
kHz of the General 80-10 meter phone
subbands plus the 80m, 40m, and 15m
MNovice bands. For a QSL, send SASE to
Dave Schneider WDOENR, RR #3, Box
J07A, Mount Pleasant IA 52641-9803.

SEPT 12

DUCK HILL, MS The Grenada Lake ARC
will operate Station NSUHW (and others)
in conjunction with the 10th annual Bogue
Creek Feslival. Time: 0000Z-2400Z. Fre-
quencies: 3.875, 7.250, 14.250, 21.350
and/or 28.350 +/- (depending on QRM,
RN, and propagalion). Packel: Rose
System 601453 NSUHW-1 (145.07). Talk-
in on 146.700 (-600). Send QSL and
SASE 1o Bogue Creek Festival, Special
Event Station NSUHW, P.O. Box 292,
Duck Hill MS 38925-0292 USA. For info
contact Paul E. Wood NSUHW, P.O. Box
292, Duck Hill MS 38925-0292. (601)
565-7286.

SEPT 12-13

MONTANA QSO PARTY The Montana
H.F. Soc. will sponsor their 1992 Montana
QSO Party from 1600 UTC Sat.-0400 UTC
Sun. for Class | Single Operator and Class
Il Single Operator, Mobile (Montana only).
Montana stations send QSO number and
country. Stations outside Montana send
QS0 number and state/province/county.
Each SSB contact is worth 1 point.



SW, RTTY, AMTOR contacts worth 2
J0ints. Frequencies: B0-10m SSB—
3850, 7230, 14280, 21350, 28450.
CW band edge plus 25 kHz. Novices
Jse band edge plus 50 kHz. A
Jlaque goes to highest scoring sta-
jon out of Montana. Certificates to
‘he highest scoring entry from each
state, province, or country, with at
east 25 QSOs and contacts with at
east 10 diffferent Montana stations.
“laque to highest scoring Montana
station, certificates to 2nd and 3rd
Jlaces, and Top Mobile. Report log
and summary sheet listing QS0Os
and multipliers by band, mode, total
contacts, mullipliers, claimed score,
1ame, call, mailing address, phone,
and a written signed statement of
‘Fair and Ethical Operation." Entries
with more than 200 QSOs must in-
zlude dupe sheets. You may submit
your entry on disk in lieu of paper
ogs. Disk must be MS-DOS format,
5 1/4 inch, 360 K disk only and in an
ASCI file containing all of the previ-
Jus info. A separate summary sheet
and signed statement is also re-
Juired with disk entries. All entries
Tust be postmarked by Oct. 1, 1992.
“lease mail to The Montana H.F.
Society, 1009 Madison Ave., Hele-
na MT 59601. Include a business
size SASE for results.

TULELAKE, CA The Keno ARC will
10st their 2nd annual Special Event
Station, KG7VM, at the Tulelake Fair
rom 1600Z-0000Z Sat. and Sun.
Jperation will be on 10-80m as fol-
ows: SSB on lower 20 kHz of the
seneral and Novice portion; CW on
he lower 20 kHz of the Novice, and
ATTY on the applicable part of the
aeneral subbands. For a certificate,
send QSL and a business sized
SASE to Keno ARC, P.O. Box 653,
Keno OR 97627.

SEPT 14-19

ATLANTIC CITY, NJ Southern
~ounties ARA (SCARA) will operate
XK2BR from the Miss America
Pageant in Atlantic City NJ. Atlantic
City Is located on Absecon Island,
~hich is IOTA: NA 111. Frequencies:
“hone: 25 kHz inside lower General
slass bandedge. CW: 65 kHz inside
ower General class bandedge.
Novice: 28.100-28500 kHz. QSL with
10 SASE via SCARA, P.O. Box
121, Linwood NJ 08221. Qperation
~ill begin from 10 AM EST on Sep.
14th.

SEPT 18-20

PORT VUE, PA Station KI3R will
Jperate on 40m, 20m, and 10m
rands during daylight and evening
10urs, in celebration of the 100th An-
niversary of Port Vue Borough. QSL
w~ith SASE to KI3R, 1008 Monroe
Ave., Port Vue PA 15133.

SEPT 19

FLAG CENTER, IL The Kishwau-
<ee ARC of Dekalb County IL will
10st Station WASCJUN for the Two
divers Council Boy Scouts to help
:ommemorate the 500th anniversary

of the discovery of America. This fall
camporee is being called a “Quinta-
ree.” WASCJN will operate from
1300Z-0300Z with most activity on
the Novice portion of 10m. Control
operators will be KB9AGV and
WBOEEE. For a cenificate, send a
large SASE to KARC WASCJN At-
tn: KBS9AGV, P.O. Box 264,
Sycamore IL 60178.

SEPT 19-20

VANCOUVER, WA The Heritage
Trust Foundation of Clark County
WA will sponsor Station W7AIA, pos-
sibly operating from the famous Offi-
cer's Row at old Fort Vancouver bar-
racks. Operation will be from 1600
UTC-2300 UTC Sat., and from 1700
UTC-2200 UTC Sun., in the lower
portion of the General class phone
bands, 40m and 20m, and in the
10m Novice/Tech band, conditions
permitting. A nice certificate will be
available in return for your SASE to
CCARC, P.O. Box 1424, Vancouver
WA 98668.

SEPT 25-27

PEA PATCH ISLAND, DE The
Quad County IRC will operate
KD3XN 1400Z-2100Z from historic
Civil War Fort Delaware. Operalions
will be in the General and Novice
portions of 10m, 12m, 15m, 17m,
20m and 40m. For color aerial view
QSL, send QSL and SASE to the op-
erator worked. Possible IOTA.

SEPT 26

PESHTIGO, WI The Marinette and
Menominee ARC will operate Station
WJ9X from the site of the 121st An-
niversary of North America's most
disasterous forest fire. Operations
will be from 1500Z-2300Z. Frequen-
cies: Phone 14.271, 21.371, 28.471
and 14.071 CW. For certificate and
honorary Peshtigo citizenship, send
SASE to William Fluegge, N3280
River Bend Dr., Peshtigo WI
54157.

SEPT 26-27

KINGMAN, AZ The Hualapai ARC
will operate Station WA7LAZ to cele-
brate “Andy Devine Days,” an annual
event in Kingman AZ, where Andy
spent his youth. Andy, most remem-
bered for his character “Jingles” in
many western movies, was licensed
as WERER (Red Eyed Rooster).
Some of his amateur equipment and
other memorabilia is on display in
the Mohave Museum. Operating
schedule: 1500Z-1700Z, 28.325
MHz;, 1700Z-19002Z, 21.325 MHz;
19002-2100Z, 14.325 MHz; 2100Z-
23002, 28.325 MHz; 23002-0100Z,
21.325 MHz; 0100Z-0300Z, 14.325
MHz; 0300Z-0500Z, 28.325 MHz. If
propagation is bad on any band we
will shift to the next lower band. For
a certificate suitable for framing,
send QSL with contact number, and
a 9 x 12 envelope with two units of
postage to WA7LAZ, PO. Box 4364,
Kingman AZ 86401, or send $1.00
with QSL and we will furnish enve-

lope and postage.

OCT 1-2

HUMACAQ, PR The Bayamon Cen-
tral University ARC will operate
Station ACTE-KP4 to commemorate
the Annual Convention of the Assn.
for Educational Communications
and Technology, Puerto Rico Branch,
in Palmas del Mar Resort, Huma-
cao PR. Frequencies: 145.15,
28.477, 21.137 and 3.737 MHz. Con-
tact the station in one frequency to
get a QSL card, two or more fre-
guencies to get a certificate. Send
QSL and SASE to Carios Colon
KP4TD, School of Education,
U.c.B., Box 1725, Bayamon PR
00957,

OCT 3

ALAMOGORDO, NM The Alam-
ogordo ARC will conduct a special
operation, sponsored by the Intema-
lional Space Hall of Fame, to honor
new inductees. Station WASIPS will
operate from 1500 UTC-2300 UTC,
from atop the Space Hall. Operation
will be in the 10m Novice band
(around 28.480/.490 MHz) from 1500
UTC-1600 UTC, and on the 15m and
20m General phone bands from
1600 UTC-2300 UTC. Special QSLs
will be sent from the Space Hall of

Fame and will be certified by
A.A.R.C. members. QSL requests
should be mailed to International
Space Hall of Fame, Route 2001 -
P.O. Box 533, Alamogordo NM
88311-0533. No SASE required.
SWL requesis will also be acknowl-
edged. For more info, contact Ole
Jorgensen WASIPS, Chairman;
Larry Moore WASUNO, A.A.R.C.
President.

OCT 10-11

BOALSBURG, PA The Nittany ARC
will operate W3YA from the authentic
Columbus Family Chapel historic
museum during festivities for the
Quincentennial of Christopher
Columbus’ discovery. Hours: 1500
UTC-0100 UTC Sat. Oct. 10; 1400
UTC-2200 UTC Sun. Oct. 11, S5B:
Lower 25 kHz of General 15m, 20m,
40m, 80m phone bands and Novice
portion of 10m. CW: lower 25 kHz
of General 15m, 20m, 40m code
bands and Novice portions of 10m
and 80m. Visitors lalk-in on 146.76-
and 146.85-. Send QSL and SASE
for QSL card, or QSL and $1 for flat,
unfolded certificate to CC500
Committee, Nittany ARC, P.O. Box
614, State College PA 16804-
0614.

Number 30 on your Feedback card

DEALER DIRECTORY

DELAWARE
New Castle

Factory authorized dealer! Yaesu, ICOM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mig., Amentron, Cushcraft, HyGain,
Heil Sound, Standard Amateur Radio,
MFJ, Hustler, Diamond, Butternut, As-
tfron, 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 is now open.
Sales of ham, business, marine and CB
wo way equipment as well as scanners,
shoriwave, elecironic 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, KENWOOD, YAESU,

UNIDEN BENDIX-KING, ASTRON, AEA,
SONY, PANASONIC, MFJ, CCTV CAM-
ERAS AND MONITORS, BIRD
WATTMETERS, OPTOELECTRONICS
FREQUENCY COUNTERS, AOR SCAN-
NERS, JAC RECEIVERS, KANTRON-
ICS, LARSEN, etc. Full stock of radios
and accessories. Repair lab on premises.
Open 7 days M-F, 9-6 p.m.; Sal. & Sun,,
10-5 p.m. We ship Woridwide. For specii-
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 Radwo, Standard, AEA, Cushcrafl,
Hustler, Diamond and MFJ. New and
used equipment on display and opera-
tronal in our new 10,000 sq. ft. facility.
Large SWL Department, too. UNIVER-
SAL RADIO, 6830 Americana Pkwy.,
Reynoldsburg (Columbus) OH 43068.
(614) B66-4267.

PENNSYLVANIA
Trevose

Authorized factory sales and service.
KENWOOQD, 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) 355-8958.
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 $420 yearly (pre-
paid), or 5210 for six months (prepaid). No mention of mail-order business please, Directory text and pay-
ment musl 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 Rie. 202 N, Peterborough, NH
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Number 31 on your Feedback card

BARTER & BUY

so il it doesn’l work, say so.

ditional phone number, separate from your ad.

calls, too high.

03458 and gel set for the phone calis.

Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try
and dump it, but you know you'll get a far more realistic price il you have it out where 100,000 ac-
tive ham potential buyers can see it than the lew hundred local hams who come by a flea market
table. Check your attic, garage, cellar and closet shelves and get cash for your ham and computer
gear before it's loo old to sell. You know you're not going 1o use it again, so why leave it for your
widow 1o throw out? That stuff isn't getting any younger!

The 73 Flea Markel, Baner 'n’ Buy. costs you peanuts (aimosi}—comes to 35 cents a word for
indnvidual (noncommercial) ads and $1.00 a word for commercial ads. Don't plan on teling a long
story. Use abbreviations, cram it in. But be honest. There are plenty of hams who love to fix things,

Make your list. counl 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 gel busy. Blow the dust off, check everything out, make sure it still works right and maybe
you can help make a ham sure it still works right and maybe you can help make a ham newcomer
or retired old timer happy with that rig you're not using now. Or you might get busy on your com-
puter and put together a list ol small gear/parts 1o send to those inlerested?

Send your ads and payment 1o the Barter 'n" Buy, Sue Colbert, 70 Rt 202N, Pelerborough NH

sories. Free Information/Send Stamped
Envelope, Calalog $3.00. To: Pak Rat
Blectronics, P.O. Box 690073, Houston TX
77269. (713) 893-0313. BNB715

SIMPLEX REPEATERS $149.00! We
manufacture them ourselves. Pak Ral
Electronics. (713) 893-0313. BNB716

ELECTRON TUBES: All types and sizes.
Transmitling, receiving, microwave . . .
Large invenlory = same day shipping. Dai-
ly Electronics, P.O. Box 5029, Compton
CA 90224. (800) 346-6667 or (213) 774-
1255. BNB719

Nets and meel the new 22 Crew™. These
will be just some of the children hoping foi
your suppori of EDUCOM. Wrile us at
The RC of JHS 22 NYC, INC., P.O. Bo»
1052, New York NY 10002. Round the
clock HOTLINES: Voice (516) 674-4072
FAX (516) 674-8600. BNB762

WE HAVE IT! AEA, Astron, Bencher, Bul-
lernut, Callbook, Comel, Diamond, Hus-
ller, Kantronics, Larsen Antennas, MFJ,
Radio Shack, Smiley, antennas, Ten-Tec,
Valor antennas, and more. Small town
service with discount prices. Dandys, 120
N. Washington, Wellington KS 67152.
(316) 326-6314. BNB722

ELIMINATE MULTIPLE NOISE TONES ir
your receiver audio outpul. The revolution
ary new JPS notch filter, model #NF-60
Digital Signal Processing simple hook up
Unlike other Notch Filters, nolches ou
multiple varying tones. Deep Discounted
$139.50 delivered continental U.S.! (Else
where $150.00 plus shipping.) Authorizec
JPS dealer; Davis RF Co., P.O. Box 230
S, Carlisle MA 01741. 24-HR orders: (800
484-4002, code 1356. BNB763

Deadline for the October classifieds is
August 12, 1992,

HAM RADIO REPAIR CENTER, quality
workmanship. Solid state or tube, all
makes and models. Also repair HF ampli-
fiers. Affordable Electronic Repair, 710
East Thomas Rd., Scotisdale AZ B5251.
(602) 945-3908. BNB220

FINALLY HEAR those unreadable signals
buried in noise, heterodynes, luner up-
pers. The REVOLUTIONARY new JPS
audio filter NIR-10, digital signal process-
ing, simple hook up, deep discounted
$329.95 delivered! Aulhorized dealer:
Davis RF Co., P.O. Box 230-S, Carlisle
MA 01741, 24-HR. Orders: (800) 484-
4002, code 1356. BNB254

THE MOST COMPLETE AND COMPRE-
HENSIVE RESISTOR COLOR CODE
IDENTIFICATION CHART/COIL WIND-
ING DATA CHARTIL, C, F NOMA-
GRAPH. Is your resisler identification gel-
ting rusty? Don't waste lime looking for
that old basic electronics book. Have this
handy chart posted above your work
bench. Chan includes these hard fo inter-
pret 5-band precision resisiors, includes
all known tolerance colors too! Included
wilh the resistor chart is a handy coil wind-
ing data char for RF coil windings. For
those who hate to do math calcuiations, il
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 fo TMS

ELECTRO DATA INC., 4906 S.E. Mills,
Lawton OK 73501. BNB255
QRP KITS IN CANADA! CW

Transceivers, Receivers, Communication
Headsets, and more. Large SASE or Call:
“CQ RADIO KITS,” Box 1546, Bradford,
Ontario. L3Z-2B8 CANADA. (416)-775-
9119, BNB433

QSL CARDS- Look good with lop quality
printing. Choose slandard designs or fully
customized cards. Request free brochure,
samples (stamps appreciated) from
Chesler QSLs, 310 Commercial, Depl. A,
Empona KS 66801. FAX (316) 342-4705.
BNB434

COAX, GROUND RADIAL WIRE, lowest
cosl, top quality, MilSpec RG-213, $.38/.;
RG-8X, $.19; RG-58, §.18; LOW LOSS
Belden equiv. RG-9913, $.39; any lengths.
Radial wire #16, $39.50/1000 ft. includes
shipping! Immediate shipment. Calalog,
$1.00. DAVIS RF Co., P.O. Box 230-5,
Carfisle MA 01741. (800) 484-4002, code
1356. BNB562

WANTED: Six Meter Transceivers and
Linear Amplifier. Am especially seeking
Clegg Venus and Zeus. Musl be excellenl
condition only. Leave message: Jim, 703-
922-9789. BMNBS63

NEW B&W 40 & 80 MTR TRAP DIPOLE
& NEW SHORT 160 MTR DIPOLE, Mov-
ing must sell 360 each. Frank, 2040 Liber-
ty St., Trenton NJ 08629, 609-392-4813.
BNB701

RIG REPAIR by 20-year ham. Fasl, rea-

sonable. Skip Withrow, 5404 S. Walden

Street, Aurora CO 80015. (303) 693-0997.
BNB702

MINIATURE POLICE RADAR TRANS-
MITTER one mile range, $41 assembled,
$31.00 kit, (219) 489-1711. P.O. Box
80096, Fort Wayne IN 46898, BNB725

SOLAR POWERED HAMS! The
Sunswilch is a charge controller to protec
your batteries from over charge. Powei
MOSFETs are used, no relays! Assemblec
tuned and lested $39.95 plus $2.50 ship
ping. Sunlight Energy Systems, 222
Mayflower NW, Massillon OH 44647.
BNB774

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, Carfisle MA 01741. (800)
484-4002, code 1356. BNB726

GET YOUR PL259 CONNECTORS TO-
DAY! Only $.35 each sold in lots of 100
Order now!!! Call or Write Foss Ware-
house, 289 Schenk Sireet, Nortt
Tonawanda NY 14120. (800) 488-0525.
BNBS10

HAM RADIO REPAIR Experienced, reli-
able service. Robert Hall Electronics, 1660
McKee Rd., Suite A, San Jose CA 95116,
(408) 729-8200. BNB751

SURPLUS SOLAR PANELS, 105 Wat
sel $469.00, unframed $300.00. ALL
PANELS 5 YEAR WARRANTY. Visa/Mas
tercard. (602) 276-5083. BNB812

PICTURE QSL CARDS of your shack,
eic., from your photo or black ink artwork.
500 $28.00, 1,000 $44.50. Also non-pic-
ture cards. Cusiom printed cards, send
specifications for estimate. Send 2
Stamps for illustrated lilerature. Generous
sample kit $2.00, half pound of samples
$3.00. Raum's RD2, Orchard Road, Coop-
ersburg PA 18036. BNB756

73 MAGAZINE INDEX 1960-19920. Bool
$15 or software $20. The world's larges
(60,000 reference) amaleur radio inde)
1909-1990. Software $85. QST, CQ, HR
or RADCOM indices $10-520. Write: DI-
DAH Publishing, P.O.B. 7368, Nashua Ni-
03060-7368. (603) 878-3628. BNB813

IEM PC VIDEO DIGITIZER 640 BY 480
RESOLUTION. 256 gray levels, $89.98.
Demo disk, $3. Information, $1. Color-
burst, Box 3091, Nashua NH 03061.
BNB703

ALUMINUM HEAVY WALL TUBING. 2"
OD X .25" wall, type 6061-T6. Great for

masts, booms, projecls! SASE:
Doug/WS9W, Box 384, Stoughton WI
53589. BNB757

FREE SHAREWARE AND HAM CATA.
LOG for IBM or CoCo. Marse code com-
puter interfaces, $49.95. Dynamic Elec
tronics, Box B96, Hartselle AL 35640. 205
773-2758. BNB815

ROSS" $555 NEW September (ONLY):
KENWOOD TH-78A $500.00, TM-241A
$355.00, ICOM P2AT $329.90, 229H
$358.00, CUSHCRAFT 13B2 $94.90, 220-
SK $53.50, TELEX HY GAIN CD-45I1
$220.00, EX-14 {3955) $400.00, YAESU
FT-747GX $659.90, FT411E/17 $279.90.
ALL LIMITED TIME OFFER CALL OR
SEND 2 STAMPS FOR MORE SPE-
CIALS. LOOKING FOR SOMETHING
NOT LISTED OR HARD TO AND? CALL
OR WRITE. Over 9,000 ham-related items
in stock for immediate shipmeni. Mention
ad. Prices cash, F.O.B. Preston. HOURS
TUESDAY-FRIDAY 9:00 TO 6:00, 9:00-
2:00 PM. MONDAYS. CLOSED SATUR-
DAY & SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE, PRE-
STON ID 83263. (208) 852-0830. BNB707

REVOLUTIONARY HYBRID AERIAL
WIRE: 168-strand copper “FLEX-
WEAVE"™ Tm, #14, strong, Ullra Flexible,
hies in knots, nonstretch, won'l rust/kink
like copper weld, $36.95 first 275" (mini-
mum), $.13/fl. thereafter, includes ship-
ping! (Radial wire only.) Catalog $1.00.
DAVIS RF Co., P.O. Box 230-5, Carlisle
MA 01741. (B0O) 484-4002, code 1356.
BNBSST

BIG BOOK OF MODIFICATIONS Ama-
teur, Scanners, and Receivers. Simple 1o
Complex electronic and modifi-
cations. Send $20.00 US lo Mike
Poczynek, Fiesta Mall, Box 56074, Stoney
Creek, Ontario, Canada, LBG 5C9.
BNB711

GIANT SOLAR PANELS $44.00 EA! Ex-
cellent Prices/Solar Equipment/Acces-
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DIGITAL AUTOMATIC DISPLAYS. Ken-
wood, Yaesu, Collins, Drake, Allas, elc.
No bandswitching. Business $§ .52 SASE.
Specify radio. GRAND, POB 3377, Blaine
WA 98230. Phone/FAX 604-530-4551.
BNB758

DIGITAL SWRandPOWER METER, As-
semble, Kit, or Plans, with Alarm and Se!
Points.FREE information. RUPP ELEC-
TRONICS,5403 Westbreeze, Fort Wayne
IN 46804. 219-432-3049. BNB831

TENTEC 285, and 288 Filler $45.00/ea
Tentec RM 500 $10.00 or all three for $90
Kenwood TS130V for sale call for details
407-277-6249, BNBE34

WANTED: HAM EQUIPMENT AND OTH-
ER PROPERTY. The Radio Club of Junior
High School 22 NYC, Inc., is a nonprofit
organization, granted 501 (C) (3) siatus by
the IRS, incorporaled with the goal of us-
ing the theme of Ham Radio to further and
enhance the education of young people
nationwide. Send your radio to school,
your property donation or financial support
would be greatly apprecialed and ac-
knowledged with a receipt for your tax de-
ductible contribution. Please look over
whatever unwanied equipment you may
have, and call us. We will pick up or ar-
range shipping. You will receive the tax
lege of knowing thal your gift really made
a difference in the education and upbring-
ing of a child. You are invited to check into
the WB2JKJ “22 Crew” CLASSROOM
NET, 7 AM EST on 7.238 MHz or on
21.395 throughout the day. First day of
school in NYC is Sept. 14. Join us on the

TELEX HY-GAINAntenna's, Rotors anc

Replacement rotor parts, Cushcrafl, Bark-
er and Wiliamson, Periphex baltenes, AR-
RL Books, Pyramid power supplies, GRE
scanner amplifiers and converters, Sur-
plus Tubes. Atkinson & Smith, 17 Lewis
Sl. Eatontown NJ 07724. (800) 542-2247.
BNB835

FCC COMMERCIAL LICENSE PREPA-
RATION RADIOTELEPHONE-RA-
DIOTELEGRAPH. Latest home study fas!
easy audio video. FREE detalls WPT Pub-
licafions 1-800-800-7588. BNB840

PRINTED CIRCUIT BOARDS-eiched
drilled, tin-plated. Single sided 51.25/sq.
inch. No setup charge. Send negative o
artwork ($10.00 for negative). We can
generate arlwork from your schematic.
CHELCO ELECTRONICS, 61 Water St.
Mayville NY 147571-800-388-8521.
BNB842



INEXPENSIVE HAM RADIO EQUIP-
MENT. Send postage stamp for list. Jim
Brady WA4DSO, 3037 Audrey Dr., Gasto-
nia NC 28054, BNB890

FREE Ham BBS. 904-542-3028. ENB899

AMATEUR RADIO REPAIR!! All makes &
models, any age. $20.00 per hour-maxi-
mum labor per unil, $80.00. TELO (Dan),
1302 S. Uplands Dr., Camano Island WA
98292. (206) 387-3558. BNBS0O

HEATHKIT NOSTALGIA-History in pic-
lures and siories of and by the people in-
volved. 124 page paperback by K8TP.
Send $9.95 (plus tax in WA) 1o Heath
Nostalgia, 4320-196th S.W., Suile B-111,
Lynnwood WA 98036. BNB903

COMMUNICATIONS AT ITS BEST! AR-
900 $219.00, AR-1000XC $399.00, AR-
2500 $439.00, AR-3000 $969.00, Lowest
prices on AOR Radios guaranteed. CB's,
Scanners, Radar detectors, and more.
Free Shipping Visa/MC/AMEX. Turbo
Electronics, P.O. Box 8034, Hicksville NY
11802. Inquiries: 516-938-1946/orders 1-
800-33-TURBO. BNB905

ESTATE SALE. Much Ham/Electronic
Equipment. Parts, Amps, Anlennas, Hand-
helds, Send SASE Envelope for massive
list. Best Bids taken. Box 443 Moses Lake
WA 98837. BNB906

PILL BOTTLE ANTENNA TUNER! Really

works!! Plans-$3. DWM ENTERPRISES,

1709 N. West, £103, Jackson M| 49202.
BNBSO7

EASYTERM, a user-friendly, full featured
communications program for the AEA

PK232MBX and Kenwood digital radios.
For more information on this inexpensive
program, call 1-800-336-7796 or wrile to:
EASYTERM, % M.V. Henley's Inc., P.O.
Box 2154, Edgariown MA 025339-2154.
BNBS0S

BATTERY PACK REBUILDING: SEND
YOUR PACK / FAST SERVICE. ICOM:
BEP2/BPY/BP22 $18.95, BP5/BP8/BP23
924.95. 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 APXE50
©29.95, APX1200 $39.95; HEATH110
$26.95. "NEW PACKS": ICOM BP8(B00
mAh) $39.95, (1000) $49.95, (1200)
554.95, BPB3 529.95, 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, BPS
$19.95. KENWOOD: PB21H/24 $14.95,
PB25/26 $17.95. TEMPO/S $20.95. YAE-
SU: FNB10 $14.95, FNB4/4A $26.95. AZ-
DEN/300 $14.95. FREE CATALOG. $4.00
Shipping/order, PA+6%, VISA-M/C
+$3.00, CUNARD, R.D. € BOX 104, Bed-
ford PA 15522. (814) 623-7000. BNBS13

WANTED: BUY & SELL All types of Elec-
tron Tubes, Call toll free 1 (B00) 421-9397
or 1 (612) 429-9397. C & N Elecironics,
Harold Bramstedi, 6104 Egg Lake Road,
Hugo MN 55038. BNB915

COMMODORE 64 HAM PROGRAMS-
8 disk sides over 200 Ham programs
$16.95./8.29 stamp gels unusual soft-

ware catalog of Utilities, Games, Adull

and British Disks. Home-Spun Software,

Box 1064-BB, Estero FL 33928.
BNB917

AZDEN SERVICE by former factory tech-
nician. Southemn Technologies Amateur
Radio, Inc., 10715 SW 190 SL #9, Miami
FL 33157, (305) 238-3327. BNB979

ENGRAVING-CALL PINS-Wall/Desk
Clocks-Club Award Plaques/Trophies-
Desk Holders-Pen Sels-Equipment 1.D.
Plales. All Prices 30-507% Off Retail. Send
$3.00 For Catalog to: TR Enterprises,
Box 36 B, Tyler Hill PA 18469. BNBS62

ICOM America, Inc. seeks a full-lime
sales represenlalive for our Amateur
Sales Division. This is an entry level op-
portunity for an amateur radio enthusiast
whose career goal is outside sales. Prior
outside selling experience and a four-year
degree are preferred. Requires 30%:40%
travel. icom America offers a compelitive
salary and benelils package. Please send
your resume and cover letter to: ICOM
America, Inc. Altn: Human Resources
NSR, 2380 116th Ave. NE, Bellevue WA
98004. Equal Opportunity Employer.
BNB965

PRINTED CURCUIT BOARDS for pro-
jects in 73, Ham Radio, QST, ARRL Hangd-
book. List SASE. FAR Circuits, 18N640
Field Cl., Dundee IL 60118, BNBS66

KENWOOD TS-820S W. Separ. VFO Mint

Cond. $500.00. Ray 812-876-7989.
BNB967

WANTED TS790A Kenwood, N9HTY, Ray
812-876-7989. BNBS68

EPROM PROGRAMMER plans, kits, flier
SASE. Sergeant, Box 1613, San Marcos
TX 78666. BNB969

COMMODORE 64 REPAIR Fas! turn
around. Southemn Technologies Amaleur
Radio, 10715 SW 190th Streel #9, Miami
FL 33157. (305) 238-3327. BNB982

THE AMAZING UNIVERSAL CABLE TV
AND SATELLITE DESCRAMBLER. De-
lailed plans, theory, pars list, instructions,
and troubleshooters newsletter. 20 pages.
$13.95 postpaid. OCTE-D, Box 276, Al-
burg VT 05440. BNB985

HOBBY/BROADCASTING/HAM/CD/SUR
VEILLANCE transmitters, amplifiers, ca-
ble TV, science, bugs, other greal pro-
jects! For catalog, call/write (916) 534-
0417. PANAXIS, Box 130-S9, Paradise
CA 95967, BNB991

CELLULAR HACKERS BIBLE- $54.45.
Cellular Programmers Bible-$84.45, Cable
Hackers Video-539.95, Satellite Hackers
Bible-$56.95, Scanner Hackers Bible-
$34 45 TELECODE, P.O. Box 6426-RF,
Yuma AZ B5366-6426. BNBS93

VIDEOCIPHER/SATELLITE/SCANNER/C
ABLE/AMATEUR/CELLULAR. Repair
Manuals, Modification Books & Software.
Catalog-$3.00. TELECODE P.O. Box
6426-RF, Yuma AZ B5366-6426. BNB994

ROTOR PARTS ROTOR service, ROTOR
accessories: Brak-D-Lays, Quik-Connects,
Pre-Set mods. NEW models for sale. Free
catalog. C.A.T.S., 7368 SR 105, Pem-
berville OH 43450, BNB996

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

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

ONYV Safety Belt With Seat Harness

N

$89.95

w

OSHA

We Ship
Woridwide
Order Desk Open
7 Days/Week

h ONV Tool Pouch $15.95

PRINTED CIRCUIT BOARDS

It's easy to build PCB's. No camera or dark
room are required. All maternals, 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 (3$45.00)
call or write: Solder World, Dept. M4, 9555
Owensmouth Ave. #14, Chatsworth, CA
91311.(818)998-0627 Fax(818) 709-2605

CIRCLE 158 ON READER SERVICE CARD

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.
(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

CIRCLE 85 ON READER SERVICE CARD

Say yousawitin 73

RACK AND CHASSIS BOXES

CHASSIS BOXES

Fic @ monpl VSA e WASTTRLAT AOEA LD iFOw THE
WSA I"Hc L =n :ﬂ;‘{?ECFE:FE!ﬂEDLPS.sﬂmHZDﬂRI

SECDND CAY A7 000 NEXT DAY AR B0

S SESCOM INC. 00 waRD mﬁE;ﬁ%%rnﬁ“trEm
154z (ORDE RS )B00-634- ICAL
n2-555-34m FAX T02-565-4

RACK BOXES PEATURES:  [RTE([W a‘r@-
WD WCIA[4]3] 2 Bisis
A E an | EASY TO FABRICATE Moaalalalz|ires
1AUT | 178 | 7 | 3150 | SHIPPED (FLAT) mcaalalal|z2] ress
1RUID | 1.75 | 10| 3360 | ALL MAINPANELSAPE | uean |l alala ] 17es
2AUS |380| 5 | 3150 |FLAT FRONT AND REAR| um ca l 5 | 4 | 3 | 1085
2RU7 |a80| 7 | asso |APE CLEAR BAUSHED | rcn | g | 4 | 3| 2208
2RU10 |3%0 |10 | 3570 ANCOI ZED. TOP, MC-TA | 4 T d 1885
aAus |s2s | s | 30 :urrwmms mesa|s]| 7] ] zee
3T | S8 ) T | £200 ND PANELS ARE MCaA BT 4| 2415
B ACH BFY sSHED)
30 | 535 | 10] 4210 | Lnmmr e NT SHOWN

CIRCLE 167 ON READER SERVICE CARD

' 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
Il cassette today!

Send $9.95 and we'll pay the shipping to:

KAWA PRODUCTIONS
P.O. Box 319-ST.
Weymouth, MA 02188.

Check or money order only. We ship all orders within
10 days. Outside U.S.A. please add $2. for air mail.
MA residents please add 5% sales tax

CIRCLE 2 ON READER SERVICE CARD

MADISON
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
o

_m“ And More
e FREE List Call

Madison Electronics

12310 Lavalla Streel

Houston, TX 77085

CIRCLE 25 ON READER SERVICE CARD
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20N101 Everyday Electronics Data Book by Mike Tooley BA. Infur-
mation is presented in the form of & basic clecironic recipe book with nu-
merous cxamples showing how theory can be pul inlo practicc using a range
of commonly avallable “indusiry standard” componcnts and devices. 256 pp.
134 linc drawings, $18.00

20N 102 Practical Digital Electronics Handbook by Mike Tooley
contaims nine digital wa pear projecs, CMOS, and TTL pinouts and tables
or reference data. Inmwroduces digital circuils, logic pales, bistables and
LMCTS, mcToffocesson, memory and inpebioutput dovices, before looking
il thc RS-232C imiorface and the JEEE-<S88 and |EEE- 1000 microproccssors
buscs. X8 pp., 100 line drawings. $14.50

20N 103 Electronic Power Supply Handbook by fan R. Siaclair cov-
crs many 1ypes of supplics—baticries, simple AC supplics, swilch mode
supphcs and mveners. All types of supplics escd for clectronics purposcs
are covered in dotail, starting with colls and baucrics and cxiending by way
of reetificd supplics and lincar stabilizers 0 modemn switch-mode sysiems,
IC switch-mode regulators, DC-DC converiers and inveriers, 144 pp., 90
line drawings. $16.25

20M104 Electronic Test Equipment Handbook by Steve Money s a
guide 1o clectronic lest equipment Tor the engincer, technician, student and
home enthusiasi. Provides 2 practical guide w widely wsed clectronics in-
strumcnts and the icchnigues of measuring 3 wide range of parameiers in
clectronics systcme. 216 pp.. 123 line drawings. $15.00

20N105 Digital Logic Gates and Flip-Flops by /an R. Siaclair, wha
they do and how 10 s thom Sccks 10 extablish 2 fam foendation m digital
clectromcs by reating the sopecs of gaics and Nip-Nops thoroughly and (rom
the bepmmnimg. For the wser who wants 0 design and roublcshoot digital cir-
cuitry with cvemadorably more onderstanding of principics than the constnc-
tor, and who wani< o0 know more than a fow rules of thumb sbout digital
circuits. XM pp,, 168 linc drawings. S15.00

02C30 The Commodore Ham's Companion by Jim Grubbs K9EI
160 pages of uselul information on selecting # Commodore computer for the
hum shaeck. where 10 lind specialized programs, the Commodore-packet con-
nection, and more! $9.50

(9022 The World Ham Net Directory by Mike Witkowski New—2nd
cdition, now over 6000 net listings. This book introdeces the special interest
ham radio networks and shows you when and where you can une them in
$9.50

10F091 1992 international Callbook The new 1992 International Call-
book lisis MNLOK licemsod radio amatcurs in the countrics outside North
Amcrica. It covers South Amenca, Ewrope, Alnica. A<a and the Pacilic
arca (exchusive of Hawaii and the US. posscssaons ). $29.95

100091 1992 North American Callbook The 1992 North Amcrican
Calibook fists the calls, names. and address informanon for over SO0,000 K-
corecd radio amaicers in all countrics of Nomh Amenca, rom Panama 10
Canada including Greenland, Bermuda, and the Caribbean islands plus
Hawaii and LS. posscssions. $29.95

05H24 Radio Handbook, 23rd Ed. by Willlam 1. Orr W6SAT 840 pages
ol everything vou wanted to know aboul radio communication. Indepth
sty of AC/DC fundumentals, 558, aniennas, amplifiers, power supplics,
and more. $29.50 hard cover only.

12E7E Basic Electronics Prepared by the Burean of Naval Personnel.

Thoroughly revised in 1972 Cowers the imporant aspects of applicd clec-
romics and clectronics communicatons. 567 pp. $10.95

12E41 Second Level Basic Electronics Prepared by the Bureas of
Naval Personnel Scyec] o Basic Elccuronics, thovourh trcatment of the
moeT advancod kvels of applcd clectronacs. Incledes macrowave rocciving
= ransmutiing. Hendrods of cxccliont dagrams. 325 pp. 5750

01045 The llustrated Dictionary of Electronics, 5th Ed. by Ru-
Jus P, Turner and Stan Gibiliseo, Featuring more than 27,000 entries, an
exhaustive list of abbreviations, and appendices packed with schemaiic
symbols and conversion tables, this is by far the mosl comprehensive
dictionary of practical clectronics and computer lorms available. 720
papcs $26.95

MM54 GGTE Morse Tutor From o Extra clace in casy scif-
paced kessons. Code speeds from | 10 over 100 words per minuic. Stan-
dard or Famsworth mode. Adprstable wone fregquency. Croate your own
dnlls, practice or acteal cxams. Evamn conform 0 FOC requircments. §
14 Noppy lor IBM PC, XT. AT. P52 or compatibics. $19.50

04MSS Advanced Edition $219.95

20N021 Most-Often-Needed Radio and Servicing In-
formation, 1926-1938, Volume One compiled by M.N. Beitman An
invaluable reference for anyone involved in Vintage Radio restoration.
Hundreds of schematics, writing diagrams and pars lists, all from the
original sources, $10L.Y5

20M096 How To Read Schematics (4th Ed.) by Donald E. Her-
ringten Writicn for the beginner in clectronics, but it also contains infor-
mation valuable o the hobbyist and engincering iechnician. This book s
your key 10 wnlocking ihe mysicrics of schomatics, beginning with a gon-
eral discussion of clocwonic diagrams. $14.95

20N097 Radio Operator's World Atlas by Wall Stirton, WOCP
This is a compact (5x7), detmilod, and comprehensive world atlas de-
signed 10 he 2 comstant dcsk wop companion (o radio operators, and 21 2
replacoment for the raditional bulky and cuidsted atfases. Aleo incloded
arc 42 of vial saastcs shoul cach country. Popular with DXers
worldwide. $17.95

20N020 Secrets of RF Circuit Design by Joseph J. Carr Writicn
in clear non-lechnical langoage, covers everything lrom antennas (o
transistors, You will leam the basics of recciver operation, the proper
use and repair of components in RF circuiis, the principles of radio

signal propagation from low frequencies 1o microwave, and much more!
$19.50

20N109 73 Magazine Index 1960-1990 A complete index o every
articke publihed in 73 Maguzine through 1'%0). Eleven major categorics,
farther subdivided imto 15 individial subject drcas, provides casy scoess
1o thowsands of anicics, and a wealth of technical nformation. Book
$15.00 IBM soltware (specily type) $20.00

20N110 Product Reviews Since 1945 conmins an index o 1,400
prodect revicws that have appcarcd in Q5ST, 0, HR, 77 and Rakom

Alphabctically lisacd by manefaciercr. Book $12.95

SHORTWAVE

06557 1992 Passport to World Band Radio by
Twrernational Broadcasting Services, Lid. You can
have the workd s vour Mlingertips. You'll get the latest
station and time grids, the 1992 Buyer's Guide and
miwe. 384 puges. S16.50

03511 Shortwave Receivers Past and Present
edired by Fred J. Osterman Concise guide 1o 200+
shortwave roccvers manulactured in the last 20 years,
Gaves key information on cach model including cover-
age, display, circeil type, pofommance. new value, wsed
valoc, cic. Photos on most modcls. The Blue Book of
shortwave radwo valec. 1987, 1M pages, 8 172 x 11
595

07R25 The RTTY Listener by Fred Outerman Now
and cxpanded vervon. This specialized book compiles
tsxucs | thrmagh 25 of the RTTY Liziener Newiletier. 1
conlaincs up-to-date, hard-to-lind information on ad-
vanced RTTY and FAX monitoring iochndgues and fre-
gucncics, 224 pages. $19.95

03C09 Shortwave Clandestine Confidential by
Gerry 1. Dexter Covers all clandesiine broadcusting,
country by country! 1ells Trequencies, olher unpublished
indormation; <py, Insurgents, (reedom lghters, rebel,
anarchist rdio, secret radio. Current publication. 84
pages. S50

03M221 US Military Communications (Part 1)
Deals with US Military commumcation channcls on
shortwave. Covers lroquencics, background on point w0
point froguencics for the Philippmnes, Japan and Koca,
Indian and Pacific Ocecans, and more. 102 pages
$1255

03M222 US Military Communications (Pari2)
Covers US Coasipuard, NASA. CAP, FAA, Depl of
Encry, Fodoral Emorgency Mamagoment Agency. Dis-
asicr Communications, FOC, Dept. of Justice. From 14
KC 1o 9073 KC. M pages. $10.95

03M223 US Military Communications (Part 3)
This pan compleies the vast overall freguency list of
US Military services, from 8993 KC (o 27044 KC. 78
pages, $12.95

09542 The Scanner Listener's Handbook by
Edward Soomre N2BFF Get the most out of your
scamner radio. Covers petling staned. scanncrs and re-
coivers, anicnnas, coatial cable, accossonics, compuicr
coneridled moauonng, more. $14.95

0352068 Radioteletype Press Broadcasts by
Michael Schaay Covers schodubcs of Prow Scrvices by
tme, (reguoncy, and country broadcasimg n English,
Freach, German, Spanish, and Porugucse. Detailed
Press Agoncy Ponrans. | 20 pp. $12.95

11TB8 Tune in on Telephone Calls by Tem Kneir-
el KIAES Formatied as a frequency Hst with detailed
description of gach service and its location in RF spee-
trum, Provides basic imformation for casual listcners
geuing staried and dewils for ardent enthusiasts. $12.95

by J. Klingenfuss Updated book covers all RTTY sia-
tors from IMHz-3OMHz. Press, Military, Commercial,
Mcico, FTTx, cmbas<acs, and more. 15 pp. $10.95

11AS10 Air Scan Guide to Aeronautical Com-
munications (5th Ed.) by Tem Kacirel K2AES
Mo compechonsive guide 0 monionng acronautical
communicaiion in the US. Expanded w cover 2l Cana-
dian land asrports and scaplane bases, plas Fistings for
Cemiral Amenica, the Canibbean, North Atlanaic, and the
Pacilic Termilorses. $14.95

07AG6 Aeronautical Communications Hand-
book by Reberi E. Evans Exhaustive, scholarly wreat-
mend of shorwave scronautical lisiening, 'Well orga-
nized, up-to-date, 266 pp. $19.95

07R20 A Radio Journal 1912-1940 by Kuss Ren-
paker WOCRC A Nscinating trip through lime. Easy o
read and informative, cducational and cnicriaining. A
trip down memory lanc 1o the carly days of radio. $7.95

11RF13 The “Top Secret” Registry of US Gov-
ernment Radio Frequencies (7th Ed.) by Tom
Karitel KJAES Thes scammey dircctry has beoome the
standard reforonce sowrce for (regeency and other im-
ponam nformaion relabing o e communcaioas of
federal agencics. 25 10 470 MHe. $19.95

11F52 Ferrell's Confidential Frequency List,
New Revised Edition compiled by A.G. Halligey
All Trequencics from 4 MHz-28MHr covering ship,
cmbassy, arco, Volmel, Inierpol, numbers, Air Foroe
One/Two, more, 376 pp. $19.50

11SRY7 National Directory of Survival Radio
Frequencies by Tem Kneitel K2AES Handy and
concise relerence guide w high inlerest communica-
tions frequencics reguired by survivalisis. Includes
chapier on bullding emergency communications anien-
na systems, $8.95

115M11 Scanner Modification Handbook, Vol.
1 by Bill Creek provides straighilforwand sicp-by-sicp
sntructions for cypunding the operating capabshiags of
VHF scanncrs. Filled with imicrosting icxl, helpiul pho-
tos, lablcs, and figurcs. $17.95

11EED6 Guide to Embassy Espionage Commu-
nications by Tem Kaeitel K2ZAES Candad and prob-

ing examination of worldwide embassy and (alleged)
ekpionige communication sysiems and networks. Ex-
tensive maton-by-nation directory of cmbassy statlons
is included. $10.95

15091 1992 Shortwave Directory (7th Ed.) by
fob Grove Exicosively rovised, the new 1992 Short-
wave Direciory is the consummade DXer™s bible for the
first 30 MHz of radw spectrum, incleding ep-to-date
and accuratc VLF information as well. 270 informa-
tion-packod and illestrascd pages in comvemicent 8 172 x
11 foremat profossionally bound. $21.93

200083 Vintage Radio 1887-1529 by Morgan E.
McMahoa Rocapturcs the cuwilement of the carly
days. The authoritative reforence book for historiam
and collociors. $8.95

20N084 A Flick of the Switch, 1930-1950 by
Maorgan E. McMahon Here's your chance 1o recaplure
the thrill of old-time radio and television. Browse
through 4 thousand photos and Gascinating old ads. Dis-
cover the Mast-growing hobby ol radio collecting, and
perhaps find a treasure in your own altic or collar. $8.95

20N085 World Broadcast Station Address
Book by Gerry I. Dexter 3 must for the serivus shor-
wave listencr. Hundrods of addrosses [or shoriwave
broadcast stations. Spocial sccuons with helplul infor-
mation o increase your QSL percentage. SE95

07TR26 Worid Wide Aeronautical Communica-
tions by Robert E. Evams This 42 page book was de-
apncd 10 updaic and sugment the (roguency lists pub-
tished m the Acronautical Commumications Handbool -
HF Edition. Comtcnts include AircralyAir TrafTic Con-
wrol, Aircral/Company Operations, Aviation Weather
Broadcasts, Acronautical Flight Tests, Worldwide Mil-
tary Air Forces, Acro Scarch & Rescue, Acro Law En-
lorcement, NASA Flight Suppon, Acro Terms & Ab-
breviations and Acro Tactical ldeniificrs, $6.95

11789 Scanner Modification Handbook Vol. 2
by Bill Creek Here il i5—a companion o Vol L In
[act, Vol. 2 has a scetion that provides improved ap-
proaches and updaied iochnigues for the mods in Vol
I. There's 18 pow, cxciting modifications for popular
scanncrs and it is fully illestraled with photos and
schomatcs, hghly dotailod ucp-by-<cp msiracions so
that the average hoblnyra can do thewe performance on-

modfixcatsws. This i an 2fl new book dat ho
all new mods. $17.95

03R01 World Press Services Frequencies
(RTTY) New 5th Ed. A comprchensive munual
covering radiotclelype news moniloring—containg
wll information—antcnng, receiving, erminal units,
plus three extensive lreguency lists. Covers 63
World Press Scrvives broadeasting in English, “The
Original Press Book." 84 pp. $8.95

VIS Study Cards Advance the casy way with
VIS Siwdy Cards. Compact, up-io-daic Flash
Cards with Key Words, Underlined, Quiz on
back. Formulss worked omt. Schematics al your
fingertips. Used SUCCESSFULLY by ages 6 10

L1

NOVICE VIS 511.95
TECH visn2 10.95
GENERAL VISD3 9.95
ADVANCED VISt 15.95
EXTRA VISt 14.95

Lanze Code Programs—{Available on 5
1/4" disk.) Incapensive complcic siudy guide
codc programs for both the C64/128 Com-
modorss and the [BM compatiblcs. Programs m-
chade updated FCC guestions, muliiple choice
answers, formuelas, schematic symbols, dia-

prams, and ssmulascd (VE) samplc wosi

IBM Pan® Commodore Pan®Price

Novice IBMOI COMO1  $1495
Tech IBMO2  COMO2 51495
General IBMO3  COMII  S1495
Advance IBMO4  COMD4  519.95
Extra (New Pool) IBMOS  COMOS  $19.95

IBMOE COMDS 1IBM/Commodore Tech No
Code—Lanze Code Program containg ull
the authorized FOC questions and answers used
in testing formulas, schematic symbols, dia-
grams, and sample 1e<i for passing the new

Technician No Code Hoense.

$24.95

IBMS7 Amateur Radio Part 97 Rules (in-
clades wpdated, revised Commission's Rales,
Scpicmber M), 1989) 5 |47 disk 1BM compati-

blc only. $9.95




ARRL BOOKS

AR1991 ARRL 1992 Handbook (68th Ed.) 19
chapiers, fcaturng 2,100 tables, ligures and charis. The
mosl comprehensive, well organized and aflfordable
;.Ii;ﬁ]ur amaleur radio reference manerial, 1232 pages

AR1086 ARRL Operating Manual Packed with in-
lormation on how 0 make the best wee of your station,
wcluding: micriacing home compuicrs. OSCAR, VHF-
UHF. conicsting $17.00

ARD194 Antenna Compendium Vol. 1 Macriak
on verticals, quads, loops, yagis, rodecod sre amcnas,
baluns, Smith Charts, anicnna polarizaiion, and other
inieresung subjects. S 10,00

AR2545 Antenna Compendium Vol, 2 42 papers
vovering verticals, yagis, quads, multiband and broad-
band systems. anicnna sclection, and much more,

1200

AR2626 Companion Software lor Antenna
Compendium Vol. 2 5 14™ MS-DOS Noppy. $10.00

AR(M4BE W1FB's Antenna Notebook by Deug De-
Maw WIFB Got ihe besi porformance out of unobtre-
sive wire aniennas and vericals. Build wners and SWR
bridges. $5.00

ARO348 QRP Notebook by Daug DeMaw WIFE
Presents constrvction projects for the QRP oporalor,
from a simple 1 wail crysial-conrolled transmitler io
mawe cramplex irmmgciver designs. $9.50

AR4141 W1FB's Design Notebook by Deug De-
Maw WIFEB Thix plain language book is filled with
umpic praciscal prigocts thal can be bl wsing readily
avalable componcnts and common hand wols. $10.00

AR2200 Antenna Impedance Malching br Wilfred
N, Caron Mot comprehensive book wrillen on wsaing
Smith Charts in solving impedance malching problems.
$15.00

ARD402 Solid State Design Chock full of good, hasic
information, circuil designs and applications: descnip-
voms of roocivors, ransamlicrs, power supplics, and osl
oquipmond. S12.00

AR3280 Companion Software for Weather
Satellite Handbook 5 14~ MS-DOS Floppy. $10.00

AR3193 Weather Satellite Handbook (4th Ed.)
by Dr. Ralph Taggart WBSDQT Hot ofl the press? Ex-
panded and revised (o relect woday s weather-fax satel-
lite wechnology., $20.00

AR3291 Now You're Talking!: Discover the
World of Ham Radio Successor 1o the immensely
popular Tune in the World with Ham Radio, Covers
everything you need 1o know (o cam your [irst Amalcur
Radio license, More than a study quide, this book will
help you select equipment lor your ham radio station

and cxplain how 10 sct il up—<verything you'll need 1o
know 0 pot on the air! An ARRL Publication. $19.00

AR3292 Your Introduction to Morse Code:
Practice Casseties Compumon code course 10 Now
You'rr Tailing*, thix kit incledcs two 90 minuic cassctic
tapes. Prepares you for the 5 WPM Morse code cyam W
cam your Novice license or add hgh-Troguency world-
wide communications privileges o your code-free
Technician license. $10.00

ARO437 ARRL Repeater Directory 1992-1983
Ower 19,000 listings with digipeaters, bandplans, CTC-
SS (PL(TM)) 1one chan, compilution of freguency coor-
dinaors, ARRL special service clubs, and beacon list-
ings from 14 MHz 10 24GHz. $6.00

AR1033 The DXCC Companion by Jim Kearman
KRIS spells owt in ssmple, straightforwasd werms what
wvou nood 10 be 3 socoessfol DXer. $6.00

AR1250 Log Book—Spiral $3.50

ARA341 Interference Handbook Writien from an
RFI sleuth’s perspective. His expericnce in solving in-
terference problems. $12.00

AR2197 Data Book Valuable 2id to the RF design en-
gincer, technician, radio amaicur, and experimenicr.
Commonly used ablcs, chans, and those hard-10-rc-
memiber formulas. $1200

ARZS60 Transmission Line Transformers (2nd
Ed.) by Dr. Jerry Sevick W2FMI Pracucal designs and
sperific information on construction wechnigues and
wpurces of material. More designs for amenna luners,
hybrids, and for the VHF and UHF bands, 272 pp.
$20.00

ARD410 Yagi Antenna Design Originally published
as a scrics in Ham Radio, polished and expanded by Dr,
Lawson. 515.00

AR2171 Hints and Kinks Find thc answer o that
incky problem. ldcas for soiing wp your gear for com-
fortable, officin operation. $5.00

AR3169 ORP Classics Colicction of artickes from
last 15 years of ARRL publications on building re-
ceivers, ransmilicrs, ransgeiver, sccessornics, 88 pp.
$12.00

ARAL License Manuals All the theory you need (o
pass vour 1esl. Complele FCC guestion pools with
ANSWLTS.

ANTENNAS

05A385 * Easy-up Antennas for Radio Listeners
and Hams by Edward M. Nell Likc w0 icam how o
comstnect low-cosl, Casydo-crect antcnnas? Easy-up An-
tranas will help you. 516.50

01A70 * Practical Antenna Handbook by Joseph
J. Carr Design, build, modify, and install your own
antenmus, Carr, @ 2-year veteran of lechnical writing,
has 4 unigoe ability o present comples technical con-
cepls in an casy-wo-understand way. 416 pp. $21.50

UHF/VHF/PACKET

09V 11 The Basic Guide to VHF/UHF Ham Radio
by Edward M. Noll This book provides 3 first raic in-
trduction 1o life on the 2.6 and 1.25 meier bands 8
well as 23, 33, and Tem, $6.50

01P22 The Packet Radio Handbook by Jonathan
L. Maye KR3T *_an cxcellent picce of work. Well
worth reading for both the experienced and the new
packeicer._Ahe defmivve puide w0 amaicur packct oper-
ation."—Gwyn Reody WIBEL Only $15.00

BOOKS FOR BEGINNERS

20N018 Technician Class License Manual: New
No-Code by Gordan Wesr This book will cover
everything you need (10 become a Technician Class
Ham, Every cxact question and answer on the examini-
tions i found in this one book covering clement 2 und
clement 3A gucstion pools. Gordon Wed iclls you the
right answer and then cxplains in detadl why the answer
it corroct. Fully illestrased iexl, (rogeency chan show-
mg provileges. bt of cxamners and an FOC Form 610
application. $9.95

20N092 The Wonderful World of Ham Radio by
Richard Skolnik, KB4LCS This book addresses the
plea that something simple, clear, and fun be writien 1o
introduce young people 10 amateur radio. Pick one up
for the new ham in your lile. $7.95

20N100 Electronics Build and Learn (2nd Ed.)
by RA Penfold combines theory and practice so that
you can “leam by doing." Full construction details of 2
circunl demonstralorn unil thal s used in subseguent
Chapicrs 10 mtroduce common cloctrons componchils.
Desenibes. how these componcnts are buslt up mio wsclul
crcmin, osgilimors, mulirvibrators, besaabloy, and loga
circpits. 125 pp.. 1% photos, 72 linc drawings. $12.50
20N099 Digital Electronics Projects for Begin-
ners by Owen Bishop conains 12 digital clectromics
projects suitable for the beginner w build with the mini-
mum of cquipment. 128 pp.. 56 line drawings. $12.50

20N108 The Easy Wire Antenna Handbook by
Dare Ingram AJTW] ot oul your roll of wire and
your wirc calicr. you arc ready 0 go with this acw
praciical and casy 1o undersiand book. Gives you all of
ihe needed dimensions for a full range of casy 1o build
und erect "sky wires,™ Covers all of the many types of
wire antennas along with a Jot of his antenna scerels
und “how-to-do” helps, $9.50

20N0139 U.S. Repeater Mapbook by Willicm S mith
N6MQ@S The Guade for raveling radio amatcurs gives
you repeater [reguencics, and locations on casy o read
state map. Includes all 30 staes, and 28— 1200 MHz,
$9.95

03R02 RTTY Today by Dave Ingram K4TWJ Only
up-to-datc RTTY book in cxistence. Covers all Nacels
of RTTY. Most comprchensive RTTY guide cver pub-
lished. Fully ilhesiratcd. 112 pages, $8.50

AR2073 Novice Antenna Notebook A beginners
guide 1o casy and clfective aniconas and wners you can
build. $8.00 An ARRL Publication.

AR2871 W1FB's Help for New Hams by Doug
DeMaw WIFER Compleic lor the newcomer. Pul to-
pother 3 station and pot on the air, $10.00 An ARRL
Publication.

AR2286 First Steps in Radio by Doug DeMaw
WIFB Scrics of Q5T anicles. Sec componcnis 2ssom-
your radio pear. S5.00 An ARRL Publication.

20N021 No Code Ham Radio Education Pack-
age Compuler soltware package. Clear, concise, and
eisy 10 understand. This packige includes compuler
alded instrection software (IBM compatible ), 2060 page
Ham Radio Handbook, and complete FCC Part 97 Am-
aslcur Radio rules and regulations. No prior knowledge
ol clectromics is nocded. S28.95

20N022 Ham Operator Education Package
Compuicr soliware contams (ive |BM compatible discs
with all gucsuons for all liconse clatses, plus “Morse
Academy” oode icacheng soltware that akes you (rowm
0-20 wpm. Effortlcss and sncomplicated. everything is
doac from ¢asy o understand menus. Review all ques-
tons, print owl sample wsis or ke exams admanisicred

right at the computer keyboard, $28.95

AR2375 Technician Class 5600
ARZ383 General Class $6.00
ARO166 Advanced Class  $6.00
AR2391 Extra Class $8.00

AR3185 The Satellite Experimenter's Hand-
book, (2nd Ed.) by Marsin Davideff KJUBC Ex-
pandcd and rovised, this 2nd odition of “The Satcihic
Experimenicr’s Handbook™ s your gusde 0 using and
designing satciliics, focusmg on those buili by and for
the intcrmational radio amatcur community. $20.00

ARO0477 Low Band Dxing How to meet the chal-
lenges of the differeent forms of 160, 80, and 40 meter
propagation with effective antennas, equipment, and op-
craling stratcgics. $10.00

AR2456 FCC Rule Book (8th Ed.) A must for cvery
active radeo amaicwr. $9.00

AR2030 Your Gateway to Packet Radio (2nd
Ed.) Tefls cverything you nced to know about this pop-
whar new modc: how 10 pet stancd, eguipment you neod,
and more. S12.00

ARZ103 Satellite The laicst miormation
on OSCARs 9 through 13 & well as the RS saicllises.
Information on ihe wse of digital modes, tracking anicn-
nius, RUDAK, microcomputer, ind more! $5.00

AR2B98 Space Almanac by Anthony R. Curiis
KIKXK Caplures the breathiaking recenl news [rom
space. Includes information on Amatcur Radio saicl-
lics. Find almost cverything abowl man’s rip 1o the
siars. 960 pp. $20.00

AR2083 Compilete DX'er (2nd Ed.) by Beb Locker
WPRNT Learn how w0 hont DX and obtain haed-wo-go1
Q5L cande. $12.00

AR2065 ARAL Antenna Book The ncw 16th Edi-
tion represents the best and most highly regarded infor-
mation on antenni lendamentals, transmission lines, de-
sign, and construction of wire antennas. Over 700
pages, over WK figures. An ARRL Publication, $20.00

AR3293 Morse Code: The Essential Language
by L. Peter Carren Jr. WADKY has been cxpanded and
revised in its 2nd odition. Poter Carron details its [asci-
nating hisiory as well s sharing praciical kearming in-
formaton. Readers will lcam how w0 handle diaress
calls heard not only on the hambands but on martime
and arcrafl freguencics. Copynight 1991, solicover. An

CODE TAPES =

One arower g0 the no-code brou-ha-ha is i make the code 50 simple 10 learn that it' s @ non-problem. Herewith the
wiwrld & eaviest code comrse—tens of thinoands of hams have gotten their licenses this amazing sew Shortoul way.
Ir's failure-provy. Mas) peaple are able 0 whip through the Novice test after sperding less than three howrs each on
Gearus and The Suckier. People who have given up on other code conerses find this oae deoes the job i a fiffy. Going
after wowr General” 165 about time. Use the Back Sreaber and vwou'll be there before you baow it A week should do
i Warming: 20 wpm ol almsost pruriahly appears o0 camse oreparuhle, irreversible, permanent brain damage.
Uncle Wayne accepes s responsibiity whatever for anvthing thar happens o those who are foolish enough b use

the Conragenus 20 wpm kipw.

73705 "Genesis" $3.95

5 wpm-—This beginning tape, takes you through the
26 levers, 10 numbers, and nccessury punclua-
tion, compleic with practice cvery sicp of the way. The
case of learming gives conlidence cven 1o the [ant of
heart.

73706 “The Stickler™ $593
&+ wpm— Ths i< the practice @pe for thos who sur-
wived the 5 wpm tape, and it's 2ls0 the ape for the
Novice and Technician hoenses. 1t is comprised of one
solid hour of code, Characters are sct al 13 wpm and
spaced a1 5 wpm. Code groups are entirely random
characters sent in groups of live—deliniicly not memo-
rizuble!

73713 “Back Breaker” §5.95
13+ wpm—Code groups again, sl a brisk 13+ wpm so
you'll be really at casc when you sit down in front of a
sicely-cyed volunicer examingr who starts sending you
jplain language code al only 13 por. You'll need this ox-
tra margin 10 overcome the shoer panic eniversal in
ol oSl siluatons. You'vo cone this far, so don't pat
code shy now!

73720 “Courageous™ $5.95
20+ wpm—Congratulations! Okay. the challenge of
code is what's goticn you this [ar, so don’l quil now.
Go for the extra class liconse. We send the code faster
than 20 per, It's like wearing lead weights on your fect
when you run: You'll wonder why the cxaminer is
sending so slowly!

r--------------

Uncle Wayne’s Bookshelf Order Form

You may order by mail, telephone, or fax. All payments are to be in
US funds. Allow 3 weeks for delivery.

Item Title

Qty.

Price Total

SHIPPING
U.S. add $3.00 mail, $4.00 UPS.
Canada add $4.00 mail.

SHIPPING

TOTAL

U.P.S. to Canada and all foreigh orders FOB Peterborough, NH.

I Name

l Street

State oy

j oo
l TOTAL $
I J AE

aMC

O VISA

JCheck/Money Order

Expiration Date

I Card #

I Telephone: (603) 924-4196 (800) 234-8458
FAX: (603) 924-8613
I Mail: Uncle Wayne's Bookshelf, 70 Route 202N,

Peterborough, NH 03458
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Ranpom outpuTt

A few months ago, | wrote in this
space that the debate over the code-
less license was a mool point—that it
had proved itself successful and a pos-
itive change for amateur radio. At that
time, | said it was time to move on to
other matters. It seems that | was
wrong, and one more time | feel com-
pelied 1o beal this dead horse.

| was checking messages on my lo-
cal packel BBS the other day when |
came across something that shocked
and angered me (I wish | had made a
copy of the message, so | could give it
o you verbatim). The packet message
told a story of an amateur radio club
that restricted its members who were
Technicians by not allowing them to
use autopatch on the club’'s repeater
and by not letting them vote in club
elections. The writer wanled other peo-
ple’s opinions on whether or nol this
was legal.

While the policy of this club may be
legal (after all, it is their equipment and
organizalion, and they can do whatever
they want), | don't think the legality
of their actions is the point. The point
(other than why anyone with an ounce
of common sense would choose to
associate with these self-inflated
snobs) is what this group is saying
about amateur radio. We are in a hob-
by that focuses on communications.
So, what exactly is this club communi-
cating?

"We lhink we are better than certain
other amaleurs.”

“We don’l care about the future of
amateur radio."

“We are boring people, and we
could care less about new ideas.”

“We're nol interested in helping
newcomers lo this hobby."

“If we don't already know you, stay
off our repeatert”

Is this what we want? Is this the
spirit of the Amateur Radio Service?

| have something I'd like o say to
this club, its officers, and any other
group or individual who thinks there is
room for this kind of prejudice in ama-
teur radio: We don't need you or your
back-of-the-bus mentality. You are hurt-
ing amateur radio, and if you can't con-
trol your zealous hatred, please do us
all a favor and crawl back under the
rock from which you emerged. Face it.
Amaleur radio has a codeless license.
Eventually, Morse code will be dropped
from all license classes. So why don't
you jusl leave now and let the rest of
us work on the future of this hobby?

Phew! | feel a lo! better.

If You're Not Part of the Solution. ..

The future of amateur radio Is not
tied up in whether you or | like or don't
like having the Morse code as an ele-
ment of amateur radio license lesting.
The future of amateur radio is very
much tied up with whether or not we
tolerate the kind of regressive, bigoted
ignorance displayed by the ham club

David Cassidy N1GPH

mentioned above. If we can'l slop living
in the past, which includes hanging on
to a century-old communications mode
as a licensing requirement, how are we
going lo help pioneer and popularize
spread spectrum, digital voice and
video, personal satellilte communica-
lions, etc.?

Do not delude yourself into thinking
that we can'l help pioneer these tech-
nologies, because we must. If we do
not find justification for the existence of
an Amateur Radio Service by providing
advances and testing new communica-
tions modes, there will no longer be an
Amateur Radio Service. Our frequen-
cies are loo valuable (not just to U.S.
companies, but to the world), and the
old reasons for our existence are no
longer valid.

if we are going lo enter the 21st
Century with anything even resembling
amateur radio as we now know it, we
have 1o look towards the future, and
guard against the harmful and hurtiul
attitudes of clubs like the one | men-
lioned.

A Call to Action

First of all, if you are involved with
a club like the one mentioned above,
GET OUT! Why should you lend your
support to a bunch of ignorant big-
ots? Stay off their repealer, t00. With-
out a regular infusion of new bicod,
they will eventually wither up and blow
away.

What do you do now? Get a couple
of local hams together and start your
own club. You don't have 1o have a fan-
cy clubhouse and a club station and a
repeater to start a club. Meet in a differ-
ent member's home every month.
Choose a relatively inactive repeater
and make it your home base (that
shouldn’t be too tough, since most re-
peaters are inacfive). Plan fun and in-
leresling meetings and activilies, and
the local hams who really care aboul
amaleur radio will flock to join your
club.

One final thing. | want to hear from
you. All of you. | want to know if there
are other clubs out there like the one
described above. | especially want to
hear rom new Technicians. Are you
experiencing the same thoughtless
bigotry?

| want you to name names. | want to
know the names of the clubs, and the
names and callsigns of the club offi-
cers. Don't worry, I'll keep your name
out of this. I'll check out any informa-
tion | get, and if | find clubs like the one
above—clubs that are determined to
hurt amateur radio—I'll see that the
names of the clubs, as well as the
names of the club officers involved, get
printed In 73 and Radio Fun. We can
call it “The Amateur Radio Hall Of
Shame.”

Write o me clo 73 Amateur Radio
Today, 70 Route 202 North, Peterbor-

ough NH 03458. 73]
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Jim Gray WiXU
210 East Chateau Circle
Payson AZ 85541

As | write this, June is coming to a
close. You may recall in my June fore-
cast the days of June 6th, 10th and 16th
were "likely to be the focus of some ex-
treme ionospheric upsets . . . and vio-
lent atmospheric storms around these
dates.” Well, we had the violent atmo-
spheric storms all right, beginning on
the 15th and extending to the 20th! A
line of tomadoes extending from south-
west to northeast marched across the
U.S. and hit the states of lllinois, Michi-
gan, Minnesota, Wisconsin and others,
with much damage and even some fa-
talities. This period was considered by
the National Weather Service to be the

worst in many years. The bands
weren't any loo good, either, on
the forecast "Poor” dates. On
June 25th between 2100 and

EASTERN UNITED STATES TO:

Jim Gray W1XL

begin closing at dusk and will not b«
open far into the night (except on Ver
Good days/nights) the bands below 2
meters, all the way down to 160 meters
will improve greatly, and can afford all
night DX from the USA to some part c
the world or other. Short skip will als
occur, bul not as frequently as in mid
summer. September marks the begin
ning of excellent fall conditions on th
HF bands.

Please let me know through 73 Amsz
teur Radio Today, or directly, how thes
forecasts turn oul for you. | am alway
interested in improving my “battin
average" and need your input of com
ments, suggestions and ideas for thi
column. Thanks, and see you nex

month. ﬂ

2200 hours UTC, all the HF GMT 00 02 04 05 08 10 12 14 16 '8 20 X
bands went “dead” from a major _ALASKA ps-j20lzoiz0l ||| ]l _I_—hs
solar flare at 2042 hours, fol- :ﬂgf::: :: :: ;2 - i :‘; = “%"’ b
lowed by a satellite proton event | CANAL ZONE 15 m-u-ﬁ:;ﬁ_'ﬂm' —l20/10]10]10!10]
at 2045 hours. It takes a short | encLano 20|40fa0la0| — | _|20]10/10]10]15]2
while following eruption of a so- | HAWAI 1015120 120 140°140120120 | — {— | — !

| INDIA 20j20|—|— ||| || |||
lar flare for the full effect to [ iaase S 7 A S e o B
reach the earth and influence |y co 15 [a0-140-}s0-}a0° |20 10| 10| 10 10 1
the ionosphere so drastically. |eawwpemnes | — |- 20/20] | |20f1s-hs-| — | |-
TI.E bm rmred gmdlﬂlly FuEHTDHIEﬂ 15 ‘;m‘:-'m"m‘ — 20 w00 1“;“} 1w
: s SOUTHAFRICA 40°|20/20/20| —|— —|—|10}10/10}1
mabml_twuhqursandmn (usSA — 40/ 20]20]20] — |l s0]s0]1s[20]2
full service again on the 26th. & westcoast 1015 20! 20 e/l — | — | — 10/ 101 n

always seems that conditions
turn from very poor 1o very good

within a day of a major flare. The  ALAska m!m'-gn_ua_:g o) e e .
Earth's ionosphere is prodded ﬁ:ﬂﬂ: ‘3 19120 0. 20, —— 0 —{—Lw0in
2 x AL ALl 1 15415 | 20 Eﬂiﬂ‘lﬂgﬂi— —_ 15_11

into ‘JID!EI'I! activity by the infiux CANALZONE |15 1520 20| — |40 40] 10| 0] 10110
of particles from the sun . .. encLanD —|=l={=1={=110]10|1s]1sl20]2
sometimes even for the better! HAWAI 15|15 |20 | 20 |e0~|40"| 40|20 | — | — | 10|
What about September—the 'J":E;‘:H ) = 7 S e et

1 t s 2y el et el A D
subject of this report? You may Feyco 15,15 20| 20| — [40]a0]10]10] 0] 0]
expect similar effects of poor [pwupemes  [15|— | —|—|—|—|—|20/10 10| —|-
propagation and violent atmo- |PUERTORICO 1515 /20/20| — |40/40|10 16|10 ]10|1
heric and geophysical activity SOUTHAFRICA 120,20 20| —1—f_!_|—lw|iohs|s
o USSA —1—lss] 1 2

on the days surrounding the
10th, beginning as early as the

8th and possibly extending t0 |, asxa w015 | "
the 12th. Early September until | arcenTina 10]/15]15/20 20/ 20| — | =] 10| =[10]1
about the 15th is likely to show |AUSTRALIA 10{15°15°20°120 20{40| — | — | —| |1
Fair to Poor to Very Poor condi- [CANALZONE 110116118 {%n%s —|— | |s6*{10{10 1
: ENGLAND —|—=]|=|=l——1=|—=|15|20[15]-
tions while the remainder of the [, wan 10] 10| 15 | 20 [40"140+| a0 |40 |18 |15 | — |1
month will probably exhibit Fair | moia — Pl =[] =] =] —Puwids| - |-
to Good to Very Good condi- [JAPAN (1Of157, —1201201/20/20120/20/20) — |1
tions MEXICO (10115} 15 | %w{nl — | — | — l15-{10} 101
; . PHILPPINES (10 10f — || ' | 1515 -
September’'s  autumnal |puenromco | 10|15 15| x| —1=]—hs]wlw]
equinox is a greal time for DX 1o |soutwarmica 20420 — 20| —|— —|—|—lw0is]
begin rolling in from all parts of |USSA = = 2N — 1518 20,2
e santh-ard ik o i | EASTCOAST  [10]15120) 20 ®rei™le —| — | ~110[10]1
] Mi‘ " Ty it gt St 17 Ce
to be no exceplion. Whereas the
solar flux levels began going
down abruptly in June, there is
reason to believe that there will September 1992
be a slight increase and conse- SUN MON TUE WED THU PRI SAT
quent improvement of all HF 1G [2 F [3 F [4FG [5GF
band conditions from about
netic field stability will increase, [F3BF[aF [i5 F [16FP [17 P |18 P [18 PF
and the A" and "K" indexes are
likely to be low . . . all good signs WFGI21 G R2GF|22GF|24 G |25 G |26 G
for HF propagation. Althoughthe 77 G |[Z c|=» G % &
bands above, say, 20 meters will |
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Rear Panel: Seldom used controls are located
on rear panel allowing clean uncluttered front
panel design

Fard P IR

Antenna Tuner: High speed with 31 memories
automatically stores most recent antenna match-
ing seltings for instant recall while changing
operating frequencies.

»

Mobile Installation: The compact design and
built-in antenna tuner makes the FT-890 a great
mobile companion, using the optional mounting
bracket kit (MMB-20).

- & n
Superior Performance
The FT-890 is an extraordinary achievement,
teaturing DLT (Digital Linear-phase Tuning) for
silkv smooth tuning. Including the advanced RF
Front End design of the FT-1000 for superior
receiving performance. Compare the advantages
for vourself, it's ready to go when vou are! Call
vour nearest Yaesu dealer for one of the best
DX-pedition radios ever.

YAESU

Performance without compromise

Specifications subject to change without notice
Specifications guaranteed only within amateur bands.
One Year Limited Warranty on all Amateur Products.

Heat Powear

Cooling Cooling
Sink  Amplifier Linit

Fan Motor

m—

I I

_
h

DFCS (Duct Flow Cooling System): This unique
svstem allows 100% duty cvcle on FM and RTTY
for up to 30 minutes of continuous transmission.

Radio & Matching Power Supply: The FT-890
is ideal for home, mobile or field use with the
optional power supply. Significantly smaller and
lighter than competing units.

€ 1992 YAESU, 17210 Edwards Road, Carritos, CA 90701




Kenwood—the hallmark of quality in HF communications

FREE
e TS-450S
with !
A $67.95 retail value. E HF Transceiver
=he) for details. dealer Kenwood’s TS-450S displays a wealth of engineering expertise derived fror

years of experience with transceiver technology. Covering all nine amateur
bands—in SSB, CW, AM, FM and FSK modes—with powerful 100W outp

(40W fﬂl‘ AM} the TS-450 can star in virtually any role. Its compact,
lightweight construction and rugged
reliability make it especially suited for
“DX-peditions.”” Advanced features incluc
Kenwood’s Advanced Intercept Point (All
ll| system for improved dynamic range, a
e T S s el | Direct Digital Synthesizer for fine (1Hz)
2o bk o) /S N tuning, automatic antenna tuner (built-i1

e e e T L e e e e

FET T —— S

— mulu.lulﬂuir-:-..!-. Tl fu Jnn
L : = { L L LS L

KENWOODD wF TRANSCEVER TH-4B0B

SELET

or optional), and the optional DSP-100
digital signal processor.

s T-'-T.?FE TEEEAT el SN .
I s 8505 HF Transceive

Tried and true, Kenwood’s
TS-850S 1s the perfect choice
the experienced HF operator
who wants uncompromising
performance plus user-friend
T e convenience. Among the
o ': = TN Jll impressive credentials of this
| r";;, ‘ﬁ\' " top-flight HF transceiver are
' Direct Digital Synthesizer anc
digital PLL system to permit
ultra-fine (1Hz) tuning, and 1
memory channels with 3 scan
modes. Options include the
DSP-100 digital signal proces:
and a preprogrammed automs
antenna tuner.

- — e I, e = 5 r

NOTEH —§- B0 LAY En.-u-;“.,E;_E,...

KENWOOD U.S.A. CORPORATION

COMMUNICATIONS & TEST EQUIPMENT GROUP k
PO. BOX 22745, 2201 E. Dominguez Street Long Beach, CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.

6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158 ...pacesetter in Amateur Radio
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