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Icom’s 1C-735 is the standard
for which all other HF’s are judged. The time
tested performance of the 1C-735 withstands all challengers, and

its worldwide DX success is well documented.

The I1C-735 is unquestionably the world’s most popular HF
transceiver. Exceptional performance stems from a field proven 100W
Transmitter, 12 Tunable Memories, Passband Tuning and much more.
Al the heart of the IC-735 is a 105dB Dynamic Range Receiver covering
all modes on the HF bands from 100KHz to 30MHz.

The 1C-735 is truly the cornerstone for fixed, portable or mobile
HF operations. And a one year warranty is vour assurance of the best
customer satisfaction and highest performance of any HF transceiver
available.

CORPORATE HEADQUARTERS i
ICOM Amenca, Inc., 2380-116th Ave N E_ Beflevus, WA 58004 ¥
Customer Service Hotline (206) 454-T619 '
CUSTOMER SERVICE CENTE

J150 Premiar Drve, Sude 126, TX 75063

1777 Phoen . Sute 201, GA 3045

3071 - &5 Road, Unit 9, Rchmond, BC. VBX 274 Canada
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NO OTHER FULL DUPLEX PATCH OR

REPEATER CONTROLLER GIVES YOU
SO MUCH FOR SO LITTLE

FULL DUPLEX AUTOPATCH
USING DUAL BAND
RADIOS...

Most people are within radio range of
their base station 90% of the time.
Why not install an 8200 and enjoy your
own private full duplex mobile
telephone system? Only 3
connections are required. The 8200
provides both full duplex and half
duplex operation.

(Inquire about Private Patch V for
simplex operation. Operates in

enhanced sampling or VOX
modes...user selectable.)

ADVANCED AUTOPATCH
FEATURES...

The 8200 incorporates many features
which are simply not available in any
other product. For example...

90 Phone Number Auto Dialer; The

8200 will store (in non-volatile memory)
90 phone numbers which can be dialed
with abbreviated two digit key codes.
The auto dialer is programmable over
the air or with the built-in keyboard.

Last Number Redial;: Redialing the last
number called is reduced to a single
digit (plus access code).

Hookflash: Operates call waiting etc.
Simply press * three times. Only CSI

has it.

Call Progress Tone Detection: Busy
signals and second dial tones are
detected and cause automatic
disconnect. Ample time is allowed for
dialing second dial tones when
required.

Powerful Toll Protection: One to four

digit sequences can be restricted. For
example, you could lock out 0, 1, 976
and 911. Additionally, digit counting
will prevent dialing more than 10 digits.
A separate 2 to 6 digit toll override
code allows making toll calls when
desired. Re-arm is automatic.

Dial Access Remote Base: The 8200
can be accessed and controlied from
any telephone. Call up and drop into
the system from your desk phone at

lunch hour!

Ordinary
calls can be received using ringout
(reverse patch) and mobiles can be

selectively called using regenerated
DTMF.

Optional ANI| access codes: This
option will allow up to 50 separate
(remotely programmable) 1 to 6 digit
access codes. A call can only be
disconnected with the code that
initiated the call. Thus eliminating

sabotage disconnects.

AN ADVANCED REPEATER
CONTROLLER...

The 8200 is a powerful repeater
building block and is perfect for all
private and club systems.

The 8200 contains everything
necessary to convert any receiver and
transmitter into a powerful repeater.
Only one connection to the receiver
and two to the transmitter are required.

Menu style programming is
accomplished with the built in keyboard
and display. The user can select a 3
digit repeater up/down code, CW 1D
message, CW ID interval, hang time,
activity timer time, and you can even
select any Morse character as a
courtesy beep!!

An optional plug-in CTCSS board
converts the 8200 to private use. The
incoming CTCSS is filtered out and
replaced with fully regenrated tone. 32
tones are dip switch selectable.

STANDARD FEATURES...

* Line in use detection

* 90 number auto dialer

» Redial

» Hookflash

« User programmable CW ID

» Regenerated tone/pulse dialing

» Selectable activity, timeout and hang
time timers

+ 3 digit repeater on/off code

» Two remotely programmable 1-6 digit
autopatch connect codes. (Regular
and Toll Override)

» Powerful toll protection

» Remotely controllable relay (relay
optional)

* Ringout (reverse patch)

« Busy channel ringout inhibit

* Ring counting

» Auto answer

» Telephone remote base

« DTMF-DTMF selective calling

» Courtesy beep (any Morse character)

« Automatic busy signal and dial tone
disconnect

» MOV lightning protectors

» Non-volatile memory

And MUCH more!

CONNECT SYSTEMS INC.
2064 Eastman Ave. #113
Ventura, CA 83003
Phone (805) 642-7184
FAX (805) 642-7271
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LETTERS

Number 1 on your Feedback card

Lyndon Taylor N6UCE, Yorba Linda
CA As a person who does a consider-
able amount of reading on a variety of
subjects, including amateur radio, and
as one who finds himself frequently on
the “opposite side"” of most modemn
opinions of social, education, and polit-
ical “truth,” | want you to know how
much | appreciate your columns in 73.
| say this not because you generally
mirror my opinions, but because of the
clarity of your presentations and your
obvious conviction about what you are
saying! Case in point: The December
1990 issue, where you discuss both the
ARRL and the joys of being an en-
trepreneur. In about three paragraphs,
you have presented an eloguent de-
scription of the motivation of the en-
trepreneur, the “‘adventure” of press-
ing an idea forward, not for money, but
for the personal reward of seeing an
idea that you have had become an op-
erational reality. | can't think of any-
thing more exciting than that, and you
have stated this case beautifully,

73 Magazine is certainly more than a
magazine aboul ham radio. It is a state-
ment about life, about enthusiasm, and
about the pursuit of excellence.

In the same issue there is an abso-
lutely superb column by David Cassidy
N1GPH on “magic.” David captured
the essence of why many of us entered
into ham radio. It is magic when | walk
out in my back yard and see a piece of
wire strelched across the sky and know
that a few hours ago it allowed me o
tatk to a research biologist in Antarcti-
ca over 8,000 miles away. Just as it
was magic when, as an 8th grade stu-
dent in the late '40s, | strung together
some tubes and wire and ultimately
produced a functioning television set.

The res! of your magazine is loaded
with good articles about radio, and nu-
merous ads about products and ser-
vices of value lo the amateur. Thank
you again for your excellent writings
and publications.

Art Oates, Jr., K9GBN, Pekin IL Read
your article reviewing the Kenwood
27A. This radio, as you said in your
article, looks nice; but thal is as faras it
goes. The radio has no selectivity onan
outside antenna. Kenwood admitted
twice 10 me on the phone thal on an
outside antenna selectivity is bad, and
said that all handhelds are bad that
way. | told them to use the ICOM micro
or Heath micro because they don't pick
up paging and weather bureau 20
miles away. It is the design in their ra-
dio which gives it bad selectivity. I you
had read the schematic, you would
have seen the problems they have with
the selectivity.

Also, you didn't mention that it has a
bad overheating problem. Couid that
be why, as yel, they haven’t come out
with a quick charge and 12 volt bal-
tery? My advice—don't operate the ra-
dio too long on 12 volts or you will have
maore problems with the 27A. Kenwood
won't say when they will come out with
a 12 voit battery or quick charger.

| didn’t mention a problem with the TH-
27A’s selectivity because | didn’t expe-
rience one. | have operaled the radic in
many urban areas, including the RF-
salurated Northeast, and | have nol

From the Hamshack

found the selectivity any worse than
that of other HTs. Current HTs, capa-
ble of receiving a much wider frequen-
cy range than older models, do exhibit
worse seleclivity than previous models
(such as the old IC-2AT), but this is a
problem shared by all HTs. To single a
Kenwood HT out for this would be
grossly unfair.

The same holids true for whal you call
a bad overheating problem. When you
gperate any modern HT at 5 W output
for any length of time, you are going fo
get some serious heat! To imply that
Kenwood's HTs are the only models to
heal up at high power wouldn't be ac-
curate. By the way, a quick charge is
available. It is listed in the TH-27A in-
struction manual on page 48. Kenwood
tells me that a 12 volt battery is to be
released soon. . . . David N1GPH

Sandra M. Hawley NSOLU, Houston
TX | resent both the snide tone of your
“Flaplet” item in the February ""Never
Say Die,"” and your inflammatory mis-
statements about what happened at
the Houston Ham Com.

First, the “‘mad" ARRL officials you
referred to were members of the Clear
Lake Amateur Radio Club. We were at
the Ham Com because the organizers
of the convention had asked us, for the
third consecutive year, to run the
ARRL booth for them.

Second, we weren't ‘‘steamed’’ be-
cause we had been refused free pass-
es for the vendor area. In fact, we had
badges that gave us access to the ven-
dor area all day. The Ham Com officials
gave us those badges, as they had in
previous years, because the ARRL is
classified as a “'vendor' at the conven-
tion.

Third, our members did not "'sneak
into'' the paid area and get caught
“red-handed’’ by vigilant Ham Com of-
ficials. They put on the badges, said
hello to the guards, as they had earlier,
and walked in with official permission,
as they had earlier.

Fourth, we did not "still refuse to buy
tickets."” We were never told that we
should buy tickets al any poinl. The
Ham Com officials simply marched up
to the CLARC members and told them
(us) point-blank to get out—this desipte
the fact that CLARC was there at their
request, wearing the badges thal they
had given us!

Furthermore, our members scarcely
qualify as “*bullies.” One of the CLARC
members who was treated so rudely
was the 1990 AEA Amateur Ambas-
sador of the Year—an individual who
has made, and been recognized for
making, major contributions to ama-
teur radio. The other “'sneaking bully”
was a long-time amateur, elmer to
many in the Houston area, and father
of the winner of the 1988 Hiram Percy
Maxim Award.

| have enjoyed my involvement in
amateur radio, and | had enjoyed help-
ing out at the ARRL booth. It seemed a
good way to return at least some of the
benefits amateur radio has given me.
After this mess, | find it hard to keep up
my enthusiasm for the Houston ama-
teur radio scene at a high level. And |
damned sure won't be volunteering to
help at the Ham Com again.

Finally, | am appalled to find such
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slipshod reporting in your column. Like
many others, | have often enjoyed your
iconoclasm and even a bit of “ARRL-
bashing." Now, having been at the oth-
er end of the bashing, | must wonder
how many of your previous comments
have been as inaccurale and injuring
as those in the *'Flaplet.”

Ahh, the flaplet is being fanned into a
full-sized flap! Sandra, my item came
solely and totally from a report put on
an ARRL BBS by the members you are
defending, not the Ham Com people.
Rashomon!. . . Wayne

Bob Minton NU7L, Boise ID Kudos for
your stand on the problems in amateur
radio. Let me add a thought or two con-
cerning American manufacturers. | just
canceled my dealership yesterday with
one very well-known publisher be-
cause of their poor service. They
turned down a thousand dollar order
just because of their all-too-typical
American snotty attitude about doing
business. They are not the first compa-
ny | have refused to do business with
because of problems.

American manufacturers are curi-
ous as to why we have a 100 biilion
plus trade deficit each year. | can tell
them, as | deal daily with overseas and
domestic importers. Manufacturers
from Hong Kong and Taiwan want my
business and accommodate me as
much as possible, American compa-
nies are too hung up on producing
balls of red tape and nonsensical cor-
porate idiosyncrasies for me to deal
with. Until Americans get back to good
old-fashioned customer service in-
stead of dreaming up new ways to
stop the flow of products, the U.S.A. is
going to be nothing but a consumer
country.

| hope some of the people in the elec-
tronics industry read this and take a
hard look at their operation. Get rid of
the placid, whiney sheep you have
hired as employees and give us people
who can converse intelligently over the
phone. And for goodness sake, hire
people who can make a decision on
their own without having to check with
everyone from the shipping clerk to the
corporate washroom attendant.

Bob, when you're right, you're right!
Every book you read on how to run a
successful business stresses cus-
lomer service. Bul getting this mes-
sage through to employees can be
almost impossible. We need a revolu-
tion in our whole American educational
system. How are we going lo leach
youngsters who are given supermarke!
toys that break within minutes about
quality? How are we going to teach
Americans, who happily buy Detroil
cars, lo even understand the concept
of guality?. . . Wayne

T.S. Rowinski KATMDA | follow your
editorials very closely, and for the most
part agree with all of them. | feel,
though, that you are missing one major
contributing factor for the decline of the
American consumer electronics indus-
try: cusliomer service/respecl. It has
been my expenence that the Japanese
companies treat me with respect and
courtesy, regardiess of how small the
order. The American companies, on
the other hand, give me the impression
that I'm keeping someone away from
their coffee break!

As an example: When my five-year-
old IC-2AT HT broke down, | located
the defective part and called ICOM. In
no time, | was transferred to the engi-

neering department. | described the lo-
cation and function of the part, and the
engineer found the part number and
gave it to me. When | called the parts
department, | was informed that it fell
below ICOM's minimum order amount.
The woman asked me if | was sure |
didn't need anything else. When |
replied no, | was informed that the part
would be sent to me free of charge!
Three days later, the part arrived, and
my 2AT was back on the air that
evening.

Now let’s take a look at GEE. At a
hamfest, | purchased a three-year-old
shortwave radio manufactured by G.E.
Six months later, the BFO pot went
bad. | wrote G.E. a letter and received a
reply four months later stating that
G.E. did not sell parts to consumers,
and if | wanted my radio fixed, | would
have to send it in to their repair depol. |
managed to find the G.E. HELP phone
number, and they gave me the name
and number of a parts depot. To make
a long story short, the paris depol
couldn’t sell me a part unless | gave
them the G.E. part number, and G.E.
wouldn't give me the part number un-
less | bought the service manual! Final
tally: To obtain a 50k ohm, linear taper
pot, it took 7 months, 1 letter, 5 phone
calls, and $32 for the manual! I'm still
waiting for the part, though. . .it's on
back order.

Whose products do you think I'll buy
in the future? Sure, | wish | could “‘buy
American,” but I'm not going to pay
premium prices for products from man-
ufacturers who don't want to be both-
ered dealing with me ten minutes after
my cash is in their pockets!

Jim Blizzard AB4YC Just finished
reading your “‘Never Say Die"’ column
in the February issue. In it, you state:
"We need to do something to revive an
interest in CW. ... The voice bands
are busy and the CW bands are oddly
vacant.” You then ask us to count the
number of CW frequencies in use,

You write this shortly after you finish
telling how harmful CW is to the human
body. What gives? If you, yourself, are
'"going to steer well clear of Morse,
both receiving and transmitting,” why
shouldn’t we?

| enjoy CW quite a bit, but after read-
ing your column, | have decided 1o
hang up my keyer. | am sorry to read
that CW may be dangerous to my
health, but | thank you for being coura-
geous enough to publish this infor-
mation,

If hams heed the warnings about
CW, it seems that the CW bands will
become even more deserted. Keep up
the good work. . .and see you in the
voice bands.

You're right, of course. But keep in
mind that I've been warning against
cigareltes for over 30 years, and my
editorials haven't had a noticeable el-
fect on ham smoking.

If you're interested in knowing more
about the enormous complexity of celis
and the electromagnetics involved,
you might look for Electromagnetic
Man, by Smith and Best (1989). II's
miserably written, but the information,
once it's picked out, will be most dis-
turbing for hams.

It’s interesting, too, if you're into un-
derstanding how life works, lo read
Origins, by Shapiro. I've just read both
books and found them fascinating.

So we have to deal with both the real
world. . . plus strive for the more ideal
world, where people avoid potentially
destructive forces. . . . Wayne
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Number 2 on your Feedback card

NEVER saY DIE

Wayne Green W2NSD/1

First UPS, Now Apple!

You've probably read about Apple
asking the FCC to set aside 40 MHz
for a computer communications sys-
tem. Well, | predicted in an editorial
that such a network would inevitably
have to be developed, so this isn't any
big surprise. I'd hoped that we hams
would be the developers, just as we
pioneered today's cellular telephone
system.

But just as technology had passed
UPS by with their compandered SSB
dreams, which we hams tried and
found seriously wanting, | suspect that
the Apple people who threw this one
into the FCC's inpul basket didn't do
their technological homework. Of
course we hams shouldn't be ones to
talk. We're still fussing over the code,
which has been technologically dead
for over 40 years. Alas, even with voice
communications, in this great digital
age we're still hanging tough with
analog. II's sadly reminiscent of our
"'Spark Forever'' stance in the late '20s
and our resistance to 558 in the late
'50s.

But it seems to me that a computer
company should be able to come up
with something better than a technolo-
gy which requires 40 MHz for intercom-
puter communications, Tsk. Ain't you
heard about spread spectrum, kiddos?
Oh well, we hams haven't either. Not
really.

Oh, | agree that with the world finally
moving 1o laptop and notepad comput-
ers, having lo plug wires into ‘em
doesn’'t make sense. They should be
able 1o access networks, hard drives,
data bases, large screen displays and
printers without umbilical cords. And
they will. They wil.

Sure, we can assign separate chan-
nels for every computer at a site and do
this the brute force way. It'll be easy to
build in a tiny communications module
which can interface with a repeateretie
within a hundred feel or so. Then these
repeaters can be linked via cable, tele-
phone or even satellites to the
world. . .as well as local support sys-
tems. Ooops, there's a message just in
from Compuserve. . .and another via
Prodigy. | can tell by the little blinking
“C" and “P" on the bottom line of my
notepad computer screen. Just a sec-
ond. Oh yes, some chap in India says
the band is open o my area and he

wanis me 1o get on 14.210 for a QSO.
Yep, there he is. . . nice signal, 100.

With spread spectrum we should be
able to interiace zllions of computers,
all in a much smaller frequency band
than 40 MHz. Our communications will
be infinitely more secure, 100. And
since any band they set aside for the
Apple corps will probably eat into the
nearest ham band, we have a strong
vested interest in beating Apple and
the FCC back with a technological
stick.

No, | don’t expect you, as an individ-
ual with no real interest in the frequen-
cies we'll probably lose, o take the
time to write to Apple or the FCC and
exprass your concern. After all, it isn't
your ox that's being gored. Nor do |
expect that you'll bring this up at a club
meeting and ask the club secretary to
write to Apple and the FCC expressing
a group concern. Nor would | expect
anyone visiting an Apple dealer to say
anything. Nor do | expect to see much
mentioned about this in ham club
newsletters. Nor do | expect lo see the
ARRL take a leadership position on
this very small matter. Nor do | expect
that my expectations, which are mini-
mal, will be exceeded.

Yes, | rail out against this and that,
but please do not convince yoursel
that | honestly expect lo see any real
changes. Oh, sure, | have hopes. But
I'm used to changes coming slowly.

| started pushing for a no-code ticketl
in 1958, as | recall. At that rate of pro-
gress, I'm not likely to live to see anoth-
er major change in amateur radio. |'ve
already used up most of my allotted
three score and ten and we're talking
genuine glacial-speed changes. De-
spite my enthusiasm for new ideas, | do
have one foot rooted in the real world,
s0, as | revealed above, my hopes are
high and my expectations are low.

Will the League sue the FCC over
the no-code ticket? Maybe they should
start a new campaign to get donations
to fund the League lawyers in these
expensive attempts to further alienate
the FCC. Oh, oh. _ .there | go offend-
ing the delicate sensibilities of the true
ARRAL believers. Darn it, | wish I'd stop
doing that. There's already talk of an
anti-Green League jihad for blasphem-
ing The Faith. Make a little more room
in your cave, Rushdie.

Will no-code be as bad as many neg-
ative-thinkers are saying? Of course
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not! Will it be as greal as slarry-eyed
optimists are preaching? Baloney! Will
it start swelling our ranks and reversing
our loss of newcomers? Well, | have
good news! The word 1s just in: A chap
in Albuquerque has come aboard as a
no-code Tech. Gentlemen (and YLs
too), we have a new licensee. | was
going to say, “‘Rah!,”" but our new ham
is Hispanic, so let's say, ‘Ole!”

As a gourmet chef I'm known as the
Kitchen Cynic (call me KC for short), so
| try to keep my gullibility on short teth-
er. Even so, there are already some
rays of hope that no-code will help. Like
a late flash from Silicon Valley's
WBENLG saying their new VEC session
pulled 57 candidates, up 170%.

K1MAN Update

As if we haven't been having enough
trouble with KV4FZ and his group mak-
ing a mess out of the high end of 20m,
now we've gol K1MAN lousing up
14,275 with endless self-congratulato-
ry broadcasts. The FCC has tried 1o
shut him up with official citations and
fines. Apparently K1MARN has substan-
tial resources, so he's embarked on a
plan to enrich both his and the FCC's
legal teams, all to the detriment of ama-
teur radio, in order to keep his micro-
phone open.

| guess, as long as we only have
Baxter and the ARRL sending blind
lransmissions on our bands, we can
live with losing two channels. But what
if there turns out to be more hams who
wan! o broadcast?

| can understand W1AW's broad-
casts. They're desperately pushing for
more QST subscribers, so they need to
advertise in every way they can (under
the guise of public service, naturally).
Having me!l and talked with Baxter, |
can understand why he's broadcast-
ing—and willing 10 spend whatever it
lakes to continue.

| hear he's pushing hard to take over
the American WARC team next year.
I've been trying to think over all of the
hams |I've mel or talked with 1o see if |
could come up with someone who I'd
like less to see representing America at
WARC. I've failed so far, but I'll keep
thinking.

Now, | may come across in my edito-
rials as opinionated. | like you to think
that, even though | chuckle when | get
letters complaining. If | let things really
bother me the way | pretend, I'd have

been dead years ago. With that in
mind, | want to tell you about a phone
conversation | had with Baxter. Well,
“conversation’’ isn't quite accurate.

In my entire life | don't think |'ve
hung up on more than two or three
people—and the others were in-
surance salesmen. With Baxter | found
myself faced with a close approxima-
tion of listening to his broadcasts.
Nothing | could say or even shriek
stopped him. | finally gave up. He al-
most made me mad.

With this background you may be
able 1o imagine my reaction when |
read in a ham newsletter that Baxier
was bragging that he had sent a ham
delegation to Baghdad 1o try and work
out a peaceful solution between the
U_S. and Irag with Saddam. | thought,
what kind of idiot have we got hera?

Efforts to corroborate that this peace
mission was anything more than a fig-
ment have not borne fruit. If it's true,
then Baxter put several hams into terri-
ble jeopardy. It's also, of course, com-
pletely illegal for private citizens to deal
with foreign governments on behalf of
the U.S. But Baxter was mixing in with
U.S.-Soviet dealings, so who knows?

The War

It's nice that the FCC hasn't put us
off the air during our last three wars. |
still remember hearing about Pearl
Harbor during a 160m QSO that long
ago Sunday on December 7th. And |
remember amateur radio being closed
down the next day, with W1AW going
after hams who pretended not to have
heard about the ban. We were off the
air for four years.

I'd been retired after five busy sub-
marine war patrols and sent back to
New London to teach electronics when
the war ended. That same day | got on
2m, the first band they opened, from
my school lab and made several
contacts. | spent many nights on a hill
in the submarine base with a little
home-made transceiver, talking with
local hams. It was a little long-lines
1G4GT/1Q5GT rig I'd built from an
article in Radioin 1939,

After the Korean and Vietnam wars
there wasn't a lot for us hams to do. But
this new war is a little different, so | see
an opportunity for us to provide a real
and needed post-war service.,

There are hundreds of thousands of
people in the U.S. with friends and
families in irag and they're going to be
frantic to find out how things are at
home. The military can’l possibly cope
with this level of health and welfare
traffic. It'll probably be months 1o years
before the telephones are working de-
pendably again. That kinda leaves us,
doesn'tit?

We're going to need some volun-
leers to hit the decks running, so lo
speak. We're going 1o need several
ham stations to be set up in Baghdad
and the other major Iraqgi cities to
provide the communications which will
be needed. If you are inlerested in
spending a month or two on such a
project I'll see what | can organize in
the way of transportation.

Continued on page 86
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The new TS-9508D is the first
Amateur Radio transceiver to utilize
Digital Signal Processing (DSP), a
high voltage final amplifier, dual
fluorescent tube digital display and

digital meter with a peak-hold functiun.
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The TS- QSOSD can receive two fre-
quenmes mmultaneuusly

o New! Digital AF filter. Synchronized
with SSB IF slope tuning the digital AF
filter provides sharp characteristics for
optimum filter response.
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S50V pmwer transistors in the 150-watt
final section, resulting in minimum dis-
tortion and higher efficiency. Full-power

key-down time Exceeds one hour.
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receive! el rmance and set nsit
Kenwood's Dyna -Mix™ high senmtwlty
direct mixing system provides incred-
ible performance from 100 kHz to

30 MHz. The Intermodulation dynamic

range is 105 dB
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reduction circuits SSB Slnpe Tumng,
CW VBT {‘v‘anahle Bandmdth Tuning),
CW AF tune, IF notch filter, dual-mode
noise blanker with level control, 4-step
RF attenuator (10, 20, or 30 dB), switch-
able AGC circuit, and all-mode squelch.

Complete service manuals are available for all Kenwood
transceivers and moesl accessaries.

Specifications, feafures and prices subject to change without
nolice or abligation.
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With DSP
rocessor. DSPisa
state-of-the-art techmque that maxi-
mizes your transmitted RF energy.

Wlthnut DSP

o Digital Signal |

o Hiq performance IF
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t-in TCXQ for the highest stability.|
e Built-in electionic keyer circuit.

¢ 100 mémory channels. Store inde-
pendent transmit and receive frequen-
cies, mode, filter data, auto-tuner data

and CTCSS frequency.

s r!}ﬂ.n}j al bar meter.

Additional Features: e Built-in inter-
face for computer control = Program-
mable tone encoder # Built-in heavy
duty AC power supply and speaker
sAdjustable VFO tuning torque
» Multiple scanning functions
* MC-43S hand microphone supplied
Optional Accessories
» DSP-10 Digital Signal Processor *

» SO-2 TCXO* » VS-2 Voice synthesizer

» YK-88C-1500 Hz CW filter for 8.83 MHz IF*
* YG-455C-1 500 Hz CW filter for 455 kHz IF*
* YK-88CN-1 270 Hz CW filter for 8.83 MHz IF
* YG-455CN-1250 Hz CW filter for 455 kHz IF *
» YK-88SN-11.8 kHz SSB filter for 8.83 MHz IF
» YG-4555-1 2.4 kHz SSB filter for 455 kHz IF *
» SP-950 External speaker wiAF filter

« SM-230 Station monitor w/pan display

= SW-2100 SWR/power meter

»TL-922A Linear amplifier (not for QSK)

* Built-in for the TS-950SD

T Optional for the TS-9508

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

Long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.

‘1.?"‘

the front panel. For CW, 250 and 500 Hz, P.O. BOX 1075, 959 Gana Court

2.4 kHz for SSB, and 6 kHz for AM.Filter
selectlnns can be stored in rnemcsry!

-Drive Band Pass Filt
sircuitry. Fifteen band pass fllters are
avattahie in the front end to enhance

performance.

Al .'I*J

Mississauga, Ontario, Canada L4T 4C2

KENWOOD

.. pacesetter in Amateur Radio




TM-731A/631A

144/450 and 144/220 MHz
FM Dual Banders

* Extended receiver range
(136.000 - 173.995 MHz)on 2 m; 70
cm coverage is 438.000 - 449.995
MHz; 1-1/4 m coverage is 215 -
229.995 MHz. (Specifications guar-
anteed on Amateur bands only. Two
meter transmit range is 144 - 148
MHz. Modifiable for MARS/CAP.
Permits required.)

* Separate frequency display for
“main” and “sub-band’

s Versatile scanning functions.
Dual scan, and carrier and time
operated scan stop.

e 30 memory channels.
Stores everything you need to make
operating easier. Two channels for
"odd splits”

50 Wattson2 m, 35 wattson 70 cm,

25 watts on 1-1/4 m.
Approx, 5 watts low power.

e Automatic offset selection.

¢ Dual antenna ports.

* Automatic Band Change (A.B.C.)
Automatically changes between
main and sub-band when a signal
Is present.

* Dual watch function allows VHF
and UHF receive simultaneously.

e CTCSS encode/decode selectable
from front panel'or UP/DWN keys
on microphone.

(Encode built-in, optional
TSU-6 needed for decode.)

¢ Balance control and separate

squeich controls for each band.

ol

Complete senvice manuals are available for all Kenwood lranscersers and most accessonies
Specdicanons, features and prces are subject 1o change withou! noboe or cbiigation

e Full duplex operation.

e Dimmer switch.

» 16 key DTMF/control mic.
included.

® Frequency (dial) lock.

Optional Accessories:

+ PG-4H Extra interface cable
for IF-20 (for three to four radios)
» PG-4J Extension cable kit for
IF-20 DC and audio » P§-430
Power supply « TSU-8 CTCSS
decode unit - SWT-1 2 m antenna
tuner » SWT-2 70 cm antenna tuner
» SP-41 Compact mobile speaker

» SP-50B Deluxe mobile speaker

* PG-2N DC cable - PG-3B DC line
noise filter - MC-60A, MC-80, MC-85
Base station mics.» MA-700 Dual
band 2 m/70 cm mobile antenna
(mount not supplied) » MB-11 Mobile
bracket = MC-43S UP/DWN hand mic.
» MC-48B 16-key DTMF hand mic.

KENWOOD U.S.A. CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP

PO.BOX 22745, 2201 E, Dominguez Streel
Long Beach, CA 80801-5745

KENWOOD ELECTRONICS CANADA INC.
PO. BOX 1075, 959 Gana Court
Mississauga, Ontano, Canada L4T 4C2

KENWOOD
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Number 3 on your Feedback card

EDITED BY LINDA RENEAU KAT1UKM

The End of Packet?

Last January, eight amateur packet oper-
ators were fined $300 each in Notices of
Forfeiture, and three others received Notices
of Violation of Part 97, according to the Nor-
folk, Virginia, FCC Engineer in Charge, J. Jer-
ry Freeman. The offending message, dated
January 5, 1991, stated: ""From:
wa3qgns@n3la.pa.usa.na (JOE); Message |D:
21035-N3LA; TO: all@allbbs; SUBJECT: Call
This Number, ASAP; VOTING BY PHONE -
PHONE 1-900-44-NO WAR!; Conf: mideast
gulf; Coalition to Stop U.S. Intervention in the
Middle East (October 20 Coalition); 36 East
12th Street, 6th Floor, NY, NY 10003; Phone
(212) 254-2295; Fax (212) 979-1583; Decem-
ber 7, 1990—The coalition has a national
‘900" phone number to tell Bush ‘NO WAR.’
The number is 1-900-44-NO WAR (starting
Dec. 16). Please use it. A record of each call,
by area code and region, will be taken with the
petitions to Washington. You may contact the
coalition for stickers and flyers to publicize
this number, plus copies of the petition for a
million signatures against the war, and other
organizing literature.”

The original complaint was registered by
U.S. Navy officer Russell P. Tjepkemal/NZ2D
of Virginia Beach, who said, ““This mes-
sage violates the spirit of amateur radio in
that it has always been considered inappro-
priate to use amateur radio to further political
causes.”” NZ2D also pointed out that the
message did not mention the $10 fee for
calling the 900 number. FCC rules prohibit
the use of amateur radio to facilitate the busi-
ness affairs of any party, whether for profit or
not-for-profit.

According to AMSAT President Emeritus
Tom Clark W3IWI, the citations **. . . may well
spell the end to much of amateur packet ra-
dio."" Clark was one of those cited by the FCC.
Also among the cited were NAHOG, WBOTAX,
WA40ONG, WA3ZNW, KA3CNT, WA3TSW,
N3LA, and WA3QNS.

This appears 10 be the first time that the
Commission has enforced the rules against
operators of packet stations who

safety. .."” “This is a VERY BAD SIGN! if this
is upheld, my BBS may have to be shut down,
as | cannot review every message, or even
every bulletin, that passes through it.”" *'| want
to make public. . .that this BBS. . .now
screens all bulletins. . . "

W3IWI aired the most extensive response.
He says, " The implications of the action by the
FCC’s Norfolk Field Office are absolutely ap-
palling. What is implied is that. . .every sta-
tion in a store-and-forward network is respon-
sible for the actual message CONTENT
passing through each node. The BBSs were
cited cecause their calls were in the message
header 'audit trail.” The FCC’s action states
that each BBS SYSOP is personally responsi-
ble for the ‘correctness’ of all messages mere-
ly passing through his system. Here, the
W3IWI mail switch handles about 10,000 mes-
sages per month automatically. There is NO
WAY | can vouch for every bit that passes
through!™

Another consideration, says W3IWI, is PAC-
SAT, . . .aflying BBS with the sysops on the
ground. To screen out ‘offensive’ messages,
a ground-based sysop has to use a radio chan-
nel to verify message CONTENT. But the FCC
letter says that the very act of reading an "of-
fensive’ message on the radio is illegal. . .the
logical implication is that PACSATs must be
turned off!

"A number of us have discussed such is-
sues with responsible individuals at the FCC
in Washington ever since the first fledgling
days of packet radio. The signal that the FCC
sent was that the sole responsibility for the
CONTENT of a message lay with the ORIGI-
NATOR. The actions of the Norfolk Office
seem to indicate a new policy has been adopt-
ed which effectively kills packet radio.” TNX
W5YI Report, Vol. 13, Issue #4.

Get Ready for STS-37!

The next SAREX (Shuttle Amateur Radio
EXperiment) mission is currently sched-
uled to lift off on April 4 at 1420 UTC. On-
board the Atlantis will be the first all-ham crew:
Ken Cameron KBSAWP, Jay Apt N5SQWL, Lin-

Photo A. The STS-37 crew insignia, designed
by crew members. The shutile and Gamma
Ray Observatory (GRQO) are connected by a
large ‘‘gamma’ symbolizing both the quest
for gamma rays and the importance of the
relationship between the manned and un-
manned elements of the space program. Can
you find the reference to our magazine's logo
in the insignia?

da Godwin N5RAX, Steve Nagel NSRAW and
Jerry Ross NSSCW. They plan to operate on
voice, packet, SSTV and ATV during the five-
day mission. When the crew is busy with other
duties, the packet robot (similar to STS-35)
should be operational. Please note that it's
only necessary to receive a QSO number from
the robot to qualify as a valid contact. Howev-
er, it's important to send in a copy of your
contact for a QSL.

The SSTV downlink should provide us with
some spectacular views. Look for this mode
during spacewalk activities, and in particular
during the release of the Gamma Ray Obser-
vatory (GRO). During the scheduled school
contacts, the astronauts plan to send down
occasional SSTV pictures directly to the stu-

dents.
Only a few stations, primarily at the NASA

space centers, have been approved for the
fast-scan ATV uplink experiment. If this is suc-
cessful, it will be the first time any fast-scan

video has been uplinked to any U.S. manned
spacecraft.

retransmit an allegedly violative
bulletin originating at another

station. A debate has raged for | Mode: Downlink Freq. (MHz)  Uplink Freq. (MHz)
years over whether operators of Voice or SSTV; 145.55 144 .95
intermediate stations in a packet

network should be held respon- Packet: 145.51 144 .91 MHz

sible for compliance of retrans-
mitted messages.

Sysops and users of packet
BBSs are confused or furious
about what to do. Here are some
typical statements seen on
packet systems around the
country: I must now HOLD ALL
TRAFFIC through this board un-
til | have reviewed it for my own

FREQUENCIES TO BE USED FOR THE STS-37 SAREX MISSION

144 91 & 144 .97 alternates

144,93 & 144.99 alternates
For SAREX updates during the mission, listen to the following trans-

missions:

WA3NAN (Goddard): 3.860, 7.165, 14.295, 21.395, 28.650,

and 147.45 MHz.
W5RRR (Johnson Space Center): 3.850, 7.227, 14.280, 21.350,
28.495, and 146.64 MHz.
W6VIO (JPL): 14.270, 21.340, and 224.04 MHz.
K6MF (Bay area): 3.840, 7.165, and 145.58 MHz.

An Atlantis to Mir contact is
likely to be attempted. Thanks to
Roy Neal K6DUE, Bill Tynan
W3X0, and Lou McFadin
W5DID for the above informa-
fion.

VE Improvements

The ARRL has made
changes in its Volunteer Ex-
aminer Coordinator (VEC) pro-
gram. The League will now per-
mit its VE teams to retain up to
$4.00 of the $5.25 exam fee in
order to offset expenses in-
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curred locally. This should make it possible for
VEs to schedule examinations more frequent-
ly and receive more publicity in their areas.
The League will continue to provide its VE
teams with the traditional services free of
charge.

VEs may now telephone the ARRL VEC via
a toll-free number: 1-800-9-ARRL-VEC (or
1-800-924-7583). Overseas VE teams
should contact the ARRL VEC for information
on how to access the number from their loca-
tions.

VEs who have been active in other VEC
programs, and whose accreditation in another
program is current, are now able to apply for
“instant accreditation” as ARRL Volunteer
Examiners.

By April 1, VE teams who prefer to use their
own computers to generate exams will be able
to do so. Also, teams preferring a multiple-
choice format for Morse code exams will be
permitted that option.

“As a result of the code-free Technician
license, the demands on amateur radio Volun-
teer Examiners will be very heavy in the com-
ing months,"" says ARRL Executive Vice Pres-
ident David Sumner K1ZZ. ""We want to give
our VEs the best support we can during this
critical period. We also want to make sure that
anyone seeking an opportunity to take an ex-
am won't have far to look."" TNX ARRL. The
above was excerpted from an MCI mail news
release dated Feb. 13, 1991.

Moonbase America

On April 16, 1991, 80 high school stu-
dents will enter ‘*‘Moonbase’’ next to Cop-
ley High School in Copley, Ohio, for a sev-
en-day simulation. During that time, they will
run their own government, eat food growing
inside Moonbase, perform experiments, at-
tend classes through a video link, and turn in
their homework by FAX. All radio communica-
tion will be via amateur radio. Twenty students
will be equipped with HTs, and the Communi-
cations Center in the Main Dome will house
several amateur radio stations for OSCAR,
packet, VHF/UHF, voice, ATV, and the low
bands. Mission Control Center in the high
school auditorium will be similarly equipped.
Selected schools in each state will also partici-
pate in the simulation.

opecial event certificates will be sent to sta-
tions contacting Moonbase from April 16
through April 22.

These students, from the Fairlawn Middle
School and Copley High School, have been
attending a state accredited space science
class since last September. Part of their
preparation included learning about amateur
radio. Sixty-seven have obtained their Novice
licenses, and with the new code-free Techni-
cian license, it's possible many more students
will obtain licenses.

The Moonbase America project is funded
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Science Museum of Long Island, left to right: Mike W2KO, Kate AE2Z, Sid K2LJH, Bill KA20VR,
Ed W2KPQ, and Alex Al2Q. Not present are Milt W2ERJ and Herman W2TLC.

by local and national corporation grants as
well as local fund-raising. Training and techni-
cal support has been provided by the Cuya-
hoga Falls ARC, led by Rich Burgan WC8J,
(216) 929-HAMS, and Mike Young WBBCXO,
(216) 920-9976. For more information, you
may contact Project Director Carolyn Staudt
at (216) 666-5015. Many thanks to WBECXO
for letting us know about this exciting activity.

Go for It!

During the devastating 1964 earthquake
in Anchorage, Alaska, Barbara Carter
helped her husband, KERKG (a silent key)
take messages. That's how she became in-
terested in amateur radio. *'l found it reward-
ing to assure families that their sons and
daughters were OK." She got her Novice li-
cense in 1977; her Technician and General, in
1985; her Advanced, in 1987; and finally, her
amateur Extra class license in 1988. "'So
many people helped me,” she says. Some of
these people were Dave WOMEY, Nels
NBAQY, Mike WBFCQ, and members of the
Marin Amateur Radio Club.

Barbara was a violinist in several symphony
orchestras. For 14 years, she was director of a
women'’s chorus. Once she sang with Arthur
Fiedler in one of his San Francisco Pop Con-
certs. Today she enjoys doing ceramics.

Her message to potential hams is: "Go for
itt Amateur radio is a fascinating hobby—
meeting people around the world. Sometimes
you make life-long friends. . .| would like
to see more YLs enjoying the hobby as |
do.” TNX Vicki Lee Hess WEOAE/T30CH, a
ham for 35 years herself, and a friend of
WBETPN.

New Teaching Genter

A group of local radio amateurs have es-
tablished a ““New Age’’ Electronics and Ra-
dio Communication Center (ERCC) at the
Science Museum of Long Island. The muse-
um, a 22-room mansion on 40 acres overlook-
ing Manhasset Bay, is a non-profit organiza-
tion that offers staff development workshops,

WBETPN likes to work all the bands, but espe-
cially 15 and 20 meters. She enjoys both CW
and phone.

consulting services to educators, and hands-
on training for teachers with limited science
preparation.

The ERCC, now teaching Novice classes,
will expand its program to hands-on training in
radio communications, computers, satellite
operation, packet, ATV, RTTY, and other de-
velopments.

The “Antique Radio and Electronic Sec-
tion,”” ERCC'’s recent addition, are viewed by
the many museum visitors. Names of the
donors are attached to all items. If you wish to
donate equipment, new or old, you can write
the ERCC at: Science Museum of Long Is-
land, Attention: ERCC, 1526 N. Plandome
Road, Manhasset NY 11030.

Members from the Long Island QCWA,
Chapter 81, spearheaded ERCC, with help
from members of the LIMARC, Nassau, and
Suffolk radio clubs. The Committee for the
ERCC consists of: Ed W2KPQ, Mike W2KO,
Sid K2LJH, Alex Al2Q, Kate AE2Z, Milt
W2ERJ, Bill KA20VR, and Herman W2TLC.
See Photo B. You may contact any of the
committee for additional information. TNX
Michael J. Orofino W2KO.



Revolutionary NEW ...

MFJ SWR Analyzer

MFJ’s innovative new
SWR Analyzer gives you a
complete picture of your
antenna SWR over an
entire band — without a
transmitter, SWR meter
or any other equipment!

All you do is plug your antenna into the
coax connector, set your SWR Analyzer to
the frequency you want and read your SWR.

Setting up and trimming your antenna:
Super simple and super accurate

You can instantly find your antenna’s true
resonant frequency right at your feedline --
that's something a noise bridge just can’t do.

You can monitor SWR changes as you
adjust your beam or vertical — you’ll know
right away which way to adjust it.

You can shorten or lengthen your dipole
and see the effect immediately.

The MFJ SWR Analyzer is battery oper-
ated and handheld size so you can take i
right to your antenna. It makes it so0000
easy to work on your antenna until it’s just
the way you want it.

Create your perfect multi-band antenna

You can instantly check multi-band
dipoles and trap verticals to see if the low
SWR points are where you want them and
adjust your antenna until they’re right.

Mobile Antennas made easy

You’ll find the perfect adjustment for
your mobile whip in seconds by actually
seeing the SWR as you pull the whip in and
out without transmitting

You can easily find the ideal place on the
car for your mobile antenna by checking
different spots with the SWR Analyzer.

All kinds of uses

You can see how the SWR varies over
your entire band and quickly find your
usable 2:1 SWR bandwidth.

You can see your SWR change as you
drive under an overpass and see how mobile

MFJ Low Pass Filter
g
P

ME]-704

53995

Now you can eliminate or minimize TVI
problems caused by harmonics with this new MF]
Low Pass Filter that connects between your trans-
ceiver and antenna. It’s the best way to ensure
that your transceiver does not cause harmonic
interference to your neighbors’ TVs — you can
operate in peace while your TV watching neigh-

bors completely miss out on the fun of ham radio.

Handles full legal power from 0 to 30 MHz.
SWR below 1.15:1 to 30 MHz. High harmonic
attenuation. Low insertion loss. One year
unconditional guarantee.

Prices and specifications subject to change without notice or obligation.

HE""

BAND SELECT

$9995

WOINN Balun Box
o

MEJ-207

MEFJ-912
*39°

Permits using coax from your wide range T-
network tuner to the MFJ-912 WOINN Balun
Box mounted outside the building. The
MFJ-912 then converts the unbalanced coax to
the balanced transmission line (ladder line),
Provides the same function as the internal balun
except it is located remotely from the tuner.

With an adequate tuner will permit feeding
any balanced transmission line this way.

Retains flexibility and efficiency of the ladder
line feed without bringing the ladder hine into
the shack. One year unconditional guarantee.
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whip flutter affects SWR.

You can see what happens as you swing
your beam toward the power line or away
from your tower.

You can see how rain or snow affects
your beam.

You can tune up your antenna tuner
without transmitting.

You can check the SWR of the input to
your linear amplifier.

You’ll find all kinds of uses for this
totally self-contained handheld unit that’ll
revolutionize how SWR is measured.

Super Value: Several Instruments in One

You get a super value because several
instruments are combined into a single
portable handheld unit.

It has a low distortion RF generator that
covers 10-160 meters, an SWR bridge that
gives forward and reflected components and
a computing circuit that automatically com-
putes the SWR and displays it on the meter.

Everything is automatic. All you do 1s
set the frequency and read SWR. It also has
a frequency counter output S0 you can
connect a frequency counter for precise
digital readout.

Use 9 volt battery or 110 VAC with
MFIJ-1312, $12.95. 72" x 2'2"" x2%°".

The best way ever to measure SWR

Here’s the best way ever to measure
SWR . . . so get yours today!

l\[bJ VHF SWR mmlwur

MFI-208

- X
$g89925

If you operate 2
meters this new MFI-208
VHF SWR Analyzer
helps get your antennas
in tip-top shape. Just
plug in the coax to find
the SWR of any antenna
from 142-156 MHz. Use
9 volt battery (not
included) or 110 VAC
with MFJ-1312, $12.95.

DC-650 MHz Dummy Load

through 650 MHz and QRP through 1500 watts!
SWR is below 1.1:1 to 30 MHz. cciow 1.3:1 to

650 MHz. Run 1500 watts for 10 seconds, 100

watts for 10 minutes. 3" x 3™ x 7"". Guarantee.

Nearest Dealer/Orders: 800-647-1800

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
(601) 323-5869; TELEX: 53 4590

FAX: (601) 323-6551; Add %5 s/h.
MEF] . . . making quality affordable

£1 1991 MF] Enterprises. Inc.

One dummy load that covers 160 Me%rs
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Number 4 on your Feedback card

Ground

Maximize your antenna’s efficiency.

he ideal RF ground is having your sta-

tion equipment mounted in and thor-
oughly grounded to a metal tub floating in salt
water. Ham stations in boats approach this
ideal. but the rest of us usually have to settle
for considerably less efficient RF grounds.
The many hams living in high-rise apart-
ments and condos, even those with their sta-
tions on the ground floor of the typical house,
have station ground leads many feet long be-
tween the equipment and actual ground.
While this provides the DC ground necessary
for safety, it is seldom an efficient RF ground
on all the bands that you normally work.

For instance, many hams consider a few
feet of wire or braid run to a nearby eight-foot
ground stake a good solid ground. But—eight
feet of wire 1s about a quarter wave on 10
meters, and presents a high impedance at the
transceiver/transmitter chassis when the oth-
er end is connected to the ground stake or
other good DC ground on 10 meters. This is
not an RF ground at all, and the chassis will
be “‘*hot.”" If the mike tingles your lips, or if
your fingers get ‘*bit’’ by the setscrews in the
knobs, you know you do not have a good RF
ground, and you must do something about it.

Any length of wire or braid between your
transmitter/transceiver chassis and actual
earth ground presents an impedance which
raises the chassis above ground for RF. Be-
cause ground connections are a part of your
antenna system, impedance in the ground
lead reduces the efficiency of your antenna
system.

A Better Ground

To correct this problem, you can force a
low impedance at the transmitter/transceiver
chassis by shunting the station DC ground
with a wire an electrical quarter wavelength
long, open at the far end. Connect the other
end to the transmitter/transceiver chassis,
with the wire snaked on the floor along the
shack wall. This quarter-wave ‘‘trans-
former’’ exhibits a very high impedance at its
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Figure 1. The artificial RF ground.

open end and reflects a very low—theoreti-
cally zero—impedance where it connects to
the chassis. This provides a very good RF
ground at the frequency at which the wire is a
quarter wavelength in length. However, the
RF impedance at the chassis, while low, will
vary from one end of the band to the other,
and is most effective only at the design fre-
quency.

An eight-foot piece of wire connected to
the chassis for an RF ground on 10 meters
may be easy to hide, but what if you prefer to
work 80 meters? Or even worse, if you like to
work all the HF bands? You would need one
or more quarter-wavelength wires for each
band you normally use—and this can present
problems. Few XYLs will tolerate a rat’s nest
of wires all over the floor, especially if the
ham station is not located 1n a room by itself.

The Artificial RF Ground

This instrument is my solution to the prob-
lem of getting a low impedance RF ground on
the bands I operate. My station consists of

three monoband transceivers running 10 to
25 watts on the 10, 15 and 40 meter bands. It
is located on the second floor of a frame
house, in my bedroom. (Actually, my bed is
in the shack!) My DC ground—a copper
water pipe in the bathroom—is 34 feet from
the station equipment, and an unknown
number of feet from the bath to Mother
Earth. 1 used to use open-ended quarter
wavelength wires draped on the floor along
the wall for RF grounds, but my cat insisted
on dragging them all over the floor in a tan-
gled mess. This made a different approach to
RF grounding a virtual necessity.

Circuit Description

The Artificial RF Ground schematic is
illustrated in Figure 1. A series circuit, con-
sisting of CI, L1 and L2, is connected be-
tween the transmitter/transceiver chassis and
a short length of wire which is open on the far
end. The chassis, of course, 18 connected to
your DC ground for safety reasons. This se-
ries circuit 1s capable of resonating in all
bands between 40 and 10 meters, thus provid-
ing a low impedance ground for RF at the
transceiver chassis. Current flowing in this
series circuit is sampled between C1 and L1
by the primary of T1, and its level monitored
on the meter M1. When the series circuit is
tuned to resonance as indicated by a peak
meter indication, the transmitter chassis is at
ground potential for RF.

Theory of Operation

A series circuit consisting of capacity and
inductance presents a very low impedance at
its resonant frequency. When the transmitter
is keyed (on CW, FM or AM) and the chassis
is not at RF ground potential, a current will
flow in the series circuit of Cl1, L1/L2 as
determined by the position of §1 and C1, and
when resonance at the transmitter frequency
is achieved, this current will be at maximum.
Switch S1 lets you insert varying amounts of
inductance in series with C1, depending upon



Ameritron’s new

AL-811 linear amplifier gives
you plenty of power to bust
thru GQRM.

You get a quiet desktop
linear that’s so compact it’ll
slide right into your operating
position -- you’ll hardly know
it’s there ... until GRM sets in.
And you can conveniently plug
it into your nearest 120 VAC
outlet -- no special wiring
needed.

You get three tough 811A
transmitting tubes, extra
heavy duty power supply, all
HF band coverage, pressurized
ventilation, tuned input, dual
illuminated meters, adjustable

ALC and much more .. . for an
incredible S649 . ..

The first 600 watts
makes the most difference

The AL-811 gives you 600 watts PEP
output — that's nearly 2 full S-units over
yvour barefoot rig.

That could mean the difference between
hearing, ""You're Q-5 armchair copy’’ and,
"Sorry can’'t copy vou, too much QRM."

Now vou won't have to stand aside
while the "'big guns’ steal your DX, You'll
be able to log some of those stations first.

Going [rom 600 walts to the full legal
limit gives you less than one S-unit in-
crease. Bul is that fraction of an S-unit
worth the 3 to 4 times more money it'll
cosl you?

The AL-811 gives you a powerful punch
at a price that's easy on vour wallet.

All band, all mode coverage

The AlL-811 covers all HF bands (10/12
meters with easy user mod). There's no
compromise on WARC and most MARS
bands — vou get a 100% rated output.

You can operate the AL-811 on all
modes. You get 600 watts outpul PEP 558
and 500 watts output CW. You even get

400 walls on demanding continuous car-
rier modes like RTTY, SSTV. FM and AM.

How the low cost 811A tube
resists premature failure - even
when your amplifier is mistuned

811A tubes resist premature lailure in
lwo ways.

First, thev're constructed with widely
spaced elements that minimize the chance
ol elements touching and causing a shorl
— even if the plate gets hot enough to melt.

Second, they use a directly healed
thoriated tungaitn filament cathode that
prevents the eleciron emitting layer from
instantly stripping off — even if mistuning
causes a sudden. severc current overload.

Indirectly heated oxide cathode tubes
(like the $400 3CX800A7) can be rendered
instantly useless if their electron emitting
layer is stripped off because of a severe
current overload due to mistuning.

The Ameritron AL-811 is excellent lor
the newcomer because it's tough enough
lo withstand momentary mistuning,. And
the tubes are so inexpensive that you can
replace one for mere pocket change.

The Ameritron advantage: extra
heavy duty power supply that gives
yvou peak performance year after year
The heart ol the AL-811 power supply is

600 WATTS OUT.

its heavy duty power transformer with a
high silicone steel core weighing a hefty
17 pounds.

A full wave bridge using 52.5 uld of
total capacitance (four 210 ufd, 470 volt
capacitors) produces 1500 volts under [ull
load and 1700 volis no load. That's ex-
cellent high voltage regulation!

Full height computer grade [ilter capaci-
tors with screw terminals are used — not
short Hiuhhy light duty soldered-in “"high
technology ™ capacitors that can’t dissipate
the heat generated by high current.

The rectifier diodes are rated for a
massive surge current of 200 amps. They
won't blow even il you accidentally short
the high voltage supply.

Wire wound, 7 watt, 50 K ohm equaliz-
ing resistors safely protect cach filter capac-
itor — not 2 watt, 100 K ochm carbon com-
position resistors that can open and cause
vour filter capacitors to explode or fail.

The Ameritron AL-811 power supply is
built tough so yvou gel peak performance
yvear after year,

Tuned input provides
excellent load for any rig

A Pi-Network tuned inpult provides a 50
ohm load for vour rig. Even fussy solid state
rigs can deliver their [ull drive to AL-811.

Low loss slug tuned coils — tunable
[rom the rear panel — let you optimize
performance. High guality low drilt silver
mica capacitors maintain proper tuning.

OQutput tank: optimum QG on each band

The low loss pi-network output tank of
the AL-811 has been carefully designed for
optimum @Q on each band and built with
quality RF components.

The resull is peak performance over
cach band, wide impedance matching
range and exceptionally smooth tuning
with efficiencies close to 70%. Even a 3:1
SWR load won't damage the tubes or tank
components.

A ball bearing vernier reduction drive
makes plate tuning precise and easy.

Quiet pressurized ventilation
keeps your tubes safely cooled
A quiet fan pressurizes the cabinel with
over 20 cubic feet per minute ol cool air.
This large volume of air [low keeps the
811A tube temperature sately below the
tube manufacturer’s rating — even with a
key down carrier at 500 watts ouiput.
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just ship amplilicrs we

Two illuminated meters
Two illuminated meters give you a clear
picture of your AL-811 operating condi-
tions so you can tell right away il
spomething is wrong.
The Grid Current meter continuously
checks for improper loading. The other me-

ter switches between high voltage and plate
current to warn ol abnormal conditions.

Ameritron exclusive
Adapt-A-Volt™ power transformer
Too high line voltage stresses compon-
crits and causes them to wear out and fail.
Too low line voltage causes a “soft-tube™
cifect —- Tow output and signal distortion,

Ameritron’s cxclusive Adapt-A-Volim™
power transformer has a special buck-
boost winding that lels you compensate
lor stressful high line voltage and perfor-
mance robbing low line voltage.

This makes yvour components last
longer and gives you peak performance '—
regardless ol vour line voltage,

Plus more . . .

An Opcrate/Standby switch lets you run
barefootl. but you can instantly switch o
tull power if you nced it.

A transmil LED tclls yvou when yvour rig
is keving yvour AL-811.

A 12 VDC keying relay makes it com-
patible with all solid state and tube rigs. A
built-in back-pulse cancelling diode pro-
lecls vour rig's keying circuit.

Shielded RF compariment. One year
Hinited warranty. Compact 16~ D x 13%4
W X 8 H. 30 pounds. UPS shippable
Shipped with translormer installed and
wired for 120 VAC, Draws 8 amps at 120
VAC. Export model Al-811X wired tor 240
VAC and includes 10 and 12 meters,

Made in USA

Made in LUSA. At Ameritron we don'i
build them o last.

Get 600 waltls ol real power and Lhe
maost lor vour money. Call your lavorite
dealer for your best price and order vour

Al-811 ludm

== AMERITRONR=—

. the high power specialist
921 Louisville Rd. = Starkville, MS 39759
(601) 323-8211 » FAX: (601) 323-6551
Free Catalog/Nearest Dealer: 800-647-1800
Made in U.S.A

(99 Adsreeritron



the frequency in use.

The primary of T1, a step-up transformer,
is connected between C1 and L1 where the
highest current 1s available. RF current flow-
ing in the series circuit can be sampled,
stepped up in the secondary of T1, then de-
tected by voltage doubler diodes D1 and D2,
filtered by C2, and applied to the sensitivity
potentiometer, R1. The DC voltage across
R1 is directed to meter M1, which is by-
passed by C3 to eliminate any RF from the
meter. M1 will show a peak indication when
the series circuit is tuned to resonance at the
transmitter frequency.

At this point the transmitter chassis is at
ground potential for RF. To ensure the best
possible ground, use the shortest possible
piece of braid or wire to connect J1 to the
transmitter chassis.

Because a series circuit presents an ex-
tremely low impedance at resonance, this
combination of C1 and L1/L.2 and the length
of wire which is connected to J2 forms a very
low impedance RF ground which is electri-
cally an odd multiple of a quarter wavelength
at the operating frequency.

Construction

This instrument should be constructed in a
metal cabinet or box such as the Radio Shack
276-238, which measures 52" x 3" x 24",
Tuning capacitor C1 is a standard broadcast
radio capacitor with a maximum capacity of
approximately 365 pF. If you don’t have one
in your junk box, they are available from Fair
Radio Sales (P.O. Box 1105, Lima OH
45802) and other mail order dealers. Plate
spacing is not a problem because of the high
current/low voltage characteristics of a series
circuit. Toroids for L1, L2 and T1 are avail-
able from Amidon Associates (12033 Otsego
St., North Hollywood CA 91607) and other
mail order dealers. Meter M1 can be any of
the small surplus tuning meters with a full
scale reading of 100 or 200 pHA.

Most of the parts for this invaluable addi-
tion to your operating position can be found
in your junk box with a little help from flea
markets or other hams. I had to buy the alu-
minum box from Radio Shack ($2.49), but all
the rest of the parts came from my junk box.
Even if you have to buy all new (surplus)
parts, the total cost should not exceed $10.
This is a cheap price to pay for knowing your
station is properly grounded for RF as well as
DC, and your antenna installation is operat-
ing at peak efficiency.

Operation

Connect the shortest possible length of
braid (preferred) or wire from J1 to the
ground post on your transmitter/transceiver
chassis. This chassis must, of course, also be
connected to your station DC ground. Then
attach a wire 10 or 12 feet long to J2, leaving
the far end open. Be sure to tape up the open
end of this wire so no one, including children
or pets, can touch the bare end while your
station is on the air. There will be a high RF
voltage present at this end of the wire when
transmitting. Dress this wire on the floor
along the wall behind your operating posi-
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hookup wire

(365 pF variable capacitor.)

(Toroids and 365 pF variable capacitor.)

Parts List
C1 365 pF variable capacitor, broadcast radio type
C2,C3 0.01 or 0.02 uF disc capacitor
D1, D2 1N914, 1N4148 or equivalent silicon diode
J1,d2 Banana, pin, RCA jack, etc. (J2 is insulated from chassis.)
L1 36 turns No. 26 AWG e.c. wire on T68-2; tapped at 4, 8, 12, 16, 20, 24 and
28 turns from T1 end
L2 13 turns No. 22 AWG e.c. wire on T68-3 core
M1 100 to 200 pA DC meter
R1 10k linear potentiometer
S1 Wafer switch, 1 pole, 8 positions
T1 36 turns No. 26 AWG e.c. wire on T68-2 core; primary 1 to 3 turns insulated

Suppliers
Amidon Associates, P.O. Box 956, Torrance CA 90508. (213) 763-5770. (Toroids.)

Fair Radio Sales, 1016 E. Eureka, Box 1105, Lima OH 45802. (419) 227-6573.

Radiokit, P.O. Box 973, Pelham NH 03076. (603) 437-2722.

tion, or under the carpet if you have a fancy
shack.

Tune up your rig on any chosen band.
Then, with a constant carrier output—>3 to 20
watts output will be sufficient—tune Cl
(CAP) and S1 (IND) for a peak indication on
meter M 1. There may be more than one posi-
tion of S1 which works. Choose the position
that provides the highest peak meter indica-
tion. Use the sensitivity potentiometer R1 to
keep the needle on the meter scale.

Each amateur radio installation is unique.
No two are exactly alike. At my station, posi-
tion 8 of S1 is used to tune 30 and 40 meters.
The higher bands use various taps selected by
S1, providing less inductance. If you find that
you have a meter indication on 10 meters, but
it will not peak at minimum positions of S1
and C1, shorten the wire connected to J2. If
the same thing occurs on 40 meters at position
8 and maximum position of C1, lengthen the
wire connected to J2. If you wish to operate
80/75 meters, either add a much longer wire
to J2, or 1ignore the problem. This instrument
is designed to provide an excellent, low
impedance RF ground on those frequency
bands where such a ground is most impor-
tant—40 through 10 meters. Most ham sta-
tions operating on 80/75 meters already have
a good RF ground because of the long wave-
length and the relatively short DC ground
lead to earth.

When you achieve a peak indication on the
meter, the cabinet of the Artificial RF
Ground is at ground potential for RF. If the
length of braid or wire between J1 and your
transmitter chassis 1s short, it too is at RF
ground potential. Thus, you will have an ex-
cellent RF ground.

On some frequencies you may find that you
can get a very low indication, or nothing, on
the meter. If this occurs—congratulations!
You already have an excellent RF ground on
that frequency.

Caution

Although J1 and the chassis of the Artificial
RF Ground are both at DC ground and con-
nected directly to your transmitter chassis, it
may sometimes be above ground for RF,
especially while tuning for a peak on the
meter. Touching the metal cabinet of this
instrument may cause errors in meter indica-
tions. There 1s no danger involved but, by
touching the metal cabinet, you are effective-
ly placing your body in parallel with the se-
ries circuit, detuning it, and preventing a
proper indication of resonance on the meter.

It’s Worth the Work

Use of the Artificial RF Ground does more
than please your rig. It will also eliminate any
television interference that is not a result of
harmonics or stray rectification. This will
also please XY Ls and close neighbors, a mat-
ter of importance to many hams, especially
those in apartments or condominiums. Be-
fore I designed and installed this instrument,
and operating at 10 watts PEP, my signals
eliminated video and distorted the audio on
several television sets in the house, as well as
in a few surrounding houses, even though my
rigs are clean and all the connections are solid
in the antenna system. When installed and
tuned to resonance, the Artificial RF Ground
totally eliminated all TVI (we are served by a
Cable system here), even on a 12-year-old
color set sitting in the shack beside the rigs.
Although fundamental overload may still be a
problem for high power ham installations,
using the Artificial RF Ground should elimi-
nate all other sources of TVI, especially in
Cable TV installations. E§

You may contact J. Frank Brumbaugh

KB4ZGC at 82 Liddell St., Buffalo NY 14212-
1824.



STA RTEK INTEI?NA TIONAL, INC.

e 8 DIGITS a
e 2 GATE TIMES

. ALUMINUM CABINET FREQUE
e AC e DC ¢ BATTERY

e FULL YEAR WARRANTY

Absolutely the best values in the frequency counter industry. Choose
either the STARTEK Model 1500A or the 1500HS for finding and
counting RF frequencies from 1 to 1500 MHZ (1.5 GHZ). The 1500HS
is the same size and has the same features as the 1500A but in
addition contains Monolithic Microwave Integrated Circuit, Low
Noise Amplifiers which provide an “ULTRA HIGH SENSITIVITY"
signal input. The 1500A can be purchased without the custom NI-
CAD batteries and AC adaptor, the 1500HS is priced complete. Both
counters can be powered by 9-12 VDC, an AC adaptor or internal
NI-CAD batteries. The excellent HF to
UHF sensitivity of these instruments
makes them ideally suited for use with

an antenna to find and display transmit 1.5 GHZ 1.5 GHZ COUNTER
frequencies from handheld, fixed and HEGH SENSITIVITY RF COUNTER SS00A

mobile radios such as: police, ham,

surveillance, phone, marine, aircraft, etc. . .

They can be used with the model #DC- RANGE - 2 RANGE - MH2

10 Probe to measure computer clocks,

sk 15000000 /5000000

TYPICAL INPUT SENSITIVITY
IN MILLIVOLTS RMS

1500 HS

FREQUENCY 1500 A 1500HS .
10-600 MHZ 5-30 mV <1 mV _.
150 MHZ 8 mV 5 mV <+ L~
800 MHZ 50 mV 3 mv : |
1.3 GHZ 250 mV 15 mV by iy
#1500A 1-1500 MHZ Frequency Counter Only ........ $99.95 #1500A/C Counter Including NI-CAD Pack & AC ADP............ 128.95
1500H - . NI- ....169.
#BP-15 Custom Internal NI-CAD Pack (Installed)...... 20.00 mASaOns. il SENS_CEUMH Ing. NIGAD Fackand AGADE. .. .109.00
#TA-90 Telescoping BNC Antenna, General Usage............ 12.00
#AC-15 110 VAC to 9 VDC Adaptor/Charger........... 9.00 #DC-10  Probe, 50 OHM, 1X,3Ft.Cable ...............ovenns. 20.00

MODEL DT-90 DRAM TESTER

The DT-90 is a new, compact memory IC tester that can READ/WRITE
FUNCTION TEST, VOLTAGE TEST and MEASURE THE SPEED of 1 MEG
x 1, 256K x 1 and 64K x 1 Dynamic RAMS. LED indicators show 3 Vcc
TEST VOLTAGES and a RED/GREEN LED flashes when test is running
then indicates PASS or FAIL. A switch is provided to continuously cycle
a test if desired. The DT-90 is housed in a rugged aluminum cabinet 3.4"
Wx38"Hx1"D. Two ZIF TEST SOCKETS are provided for the IC under
test. The unit is powered by a 110 VAC to 9 VDC @ 300 mA adaptor which
is included. The DT-90 is sold in KIT FORM with complete assembly
instructions or FACTORY ASSEMBLED, calibrated and tested.

MODEL DT-90-CK MODEL DT-90
$8 95 Kit $1 1 00 Factory
Form Assembled
TOLL FREE ORDER LINE

MADE IN USA 800-638-8050

FOR INFO PLEASE CALL (305) 561-2211

STARTEKINTERNATIONAL, INC. S ] nt] Y
398 NE 38TH ST., FORT LAUDERDALE, FL 33334  ,1p 500 /4 ($4 Min.. $10 Max.) W MosterCord | _m,q
PHONE: (305) 561-2211 FAX: (305) 561-9133 FL RES. ADD SALES TAX, COD $3.50 \ - )
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Number 5 on your Feedback card

The ESV Mod Quad

Inexpensive performer for any band
from 50 through 1296 MHz.

ecause the 1dea of once again working

DX on 6 meters appealed to me, I began
searching for a method of building a really
good antenna system. I prefer the quad, but in
the past that ended up being expensive. This
time, I decided I'd see what I could do using
my favorite material: Acrylite™, a tough,
clear plastic formulated for use with a chemi-
cal known as [.P.S. Weld-on #4.

The Mod Quad has some particularly desir-
able features. There is absolutely no metal
employed in the spider assembly to skew the
pattern. Even the boom is nonmetallic. The
only tools you need to construct this quad are
a measuring tape, adrill, and a saw. Once the
materials are assembled, each quad element
can be put together in one hour. No special
skills are required, making this antenna an
easy project for anyone, It’s the least expen-
sive antenna to build that I have seen to date.

Plastic Welding

In the plastic industry, the term **welding’
means something entirely different from
what 1t means in regard to working with
metals. To illustrate: Let’s say we place two
clean, dry pieces of Acrylite together, and
apply a couple of drops of Weld-on #4 at the
edges of the junction. What happens? The
chemical literally flows into the joint through
capillary action. Once inside, it dissolves
both surfaces, and the surfaces merge, be-
coming one. This is not a glued joint; the
two pieces of Acrylite are now as much a
single piece as if they had been originally cast
that way.

Allowed to set overnight, the joint has
twice the strength of one of the original two
pieces.

The Spider Support

Make the spider supports by cutting out
10" by 10" squares of ' inch thick Acrylite
sheet (see Figure 2 and Table 1). If the %
inch material is too expensive or unavailable
In your area, just glue two squares of % inch
sheet together. For 6m and 2m, [ like to glue
enough squares together to make a 1 inch
thick support (you can get away with 2 inch
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Figure I. The ESV Mod Quad driven element.

used on the driven element to support the
coax attachment point.

The spider’s center plate is joined to the 1"
diameter Acrylite rod (the boom) by the same
welding technique as above (see Figure 4).
The boom should be carefully marked (Iuse a
piece of masking tape) for element position-
ing and spacing, because once you've welded
it—that’s it!

Figures 1 and 5 include feedpoint construc-
tion, but of course, that is not needed for the
reflector and directors. Also, you can have
more than four elements by merely joining
more 1" Acrylite joints, as shown in Figure
3, for a longer boom. The 0.2A spacing can

thick material as long as
you beef up the cor-
ners to 1 inch, as shown
in Figure 2). For 220
MHz and above, the '
inch thick plate will

G=1/2" DA, % 1" DEEP (6 FLAEES]v/G 5 i
e N

-o]l 2" |~— EUCTGEFIEHE
|
____,f: FLIP THEM

. OVERAND
VW2 GLUE BACK ON

— GLUE %57 THICK
PIECE HERE 1O
REINFORCE BOOM

work just fine, although =
it's best to trim it down
to a 3" by 3" square
(again, the corners need
to be padded up to 1
inch, as in Figure 2).
Drill % inch holes in-

o

CONKECTION

- il

==

L

QUAD WIRE HOLE ——,
2]

to the edge of the sup-
port plate at the places
marked G’ on Figure 2. Insert a spreader
arm (%2 inch O.D. tubing or rod) into these
holes and weld it (see Figure 1). Repeat this
three times, and you have the ultimate quad
spider—no metal, no mess. And it only takes
a few minutes. Piece "B’ is used to beef up
the main support plate ‘A’ where the boom
joint 1s made. It's optional for 220 MHz
and above. First drill four 1/16" holes in
piece B (don’t drill through the *A’ plate) to
facilitate getting the welding chemical
through to the *A-B’ surfaces. Glue piece ‘B’
onto the main square (bm and 2m quads).
After everything is dry, drill a 1" hole in the
center of the assembly to mount onto the
boom (%2 inch boom material can be used for
420 MHz and higher). Note that the arm
labelled ‘D’ and the plate labelled “C" are

Figure 2. Details of the spider support arm. See Table 1.

JONMNING -2 G FE X% [in. ACRYLITE RODS FOR A [2 11 BOOM

126 x1").0. ACRYLITE TUBING

(FOR I” DIA. 1.D. TUBING
ORDER | |/4" ACRYLITE TUBING) | \"DI& ACRYLITE Hm_j
B} T R 33

3 1716" DI, HOLES FOR WELDING i
CHEMICAL (THRU TUBING ONLY 1.

3 MORE MATCHING HOLES AT 1B0® FROM THOSE SHOWM

Figure 3. A small (elass only) syringe is
handy for inserting the chemical into 1/16"
holes. If vou use a glass evedropper, don't get
the chemical in the bulb—it's plastic-based!
Two to four drops per hole is ample. Allow 20
minutes set-time, then turn the assembly over
and put the chemical in the three holes on the
opposite side. Again, wait 20 minutes before
disturbing the joint. Let it set overnight.
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SEE TABLE 2 FOR SPACING AND ELEMENT LENGTHS (IN INCHES)

Figure 4. See Table 2 for spacing and element
lengths in inches.

also be used with a small two or three element

antenna,

What do you do if by some weird circum-
stance you have a broken spider arm? Simple:
Cut it off at the plate edge, redrill the hole,
and weld in a new one! If you were to get two
elements welded onto the boom with incor-
rect spacing, you could simply saw the boom
in half between the elements, slip the sawed
ends into a piece of 1” 1.D. Acrylite tube,
adjust the spacing—and, ves—weld the new
joints in place. You can also use this method
to increase the boom length beyond 6 feet (see
Figure 3).

Acrylite is not expensive. Even with that
latter term being relative, I feel the money is
well within most hams’ pocketbooks. And
it’s a strong material. Last year, a 116 mph
wind storm broke all of my metal antennas,
but not the Mod Quad. A friend reminded me
of the Oriental tale of the resilient bamboo
shoot that bent in the storm and sprang back,
while the mighty but rigid oak was snapped.
When buffeted by the wind, the Mod Quad
does display a small amount of springiness.

Performance
The Mod Quad’s gain is around 10 dBd.
Properly spaced, a box of four quads makes a

very potent system with a clean pattern. Since
this quad is lightweight, it could be an out-

10" x 10" x 1" Acrylite sheet

12" dia. x 22"L Acrylite rod or tube

MMOOD>»®»

G 1" deep x 2" dia. holes
H 1/16" holes
Z Holes for feedpoint.

the following formula:

Table 1.The ESV Mod Quad Dimensions for 6m
Refer to Figure 2.

4" x 4" x 1" Acrylite sheet. Drill four 1/16" holes for entry of Weld-on #4.
4" x 4" x 1" Acrylite sheet. Drill two holes for 6-32 bolts for feedpoint.

2" dia. x 40"L Acrylite rod or tube. Cut four for spider arms.
1" hole through A and B for 1" Acrylite rod boom.
Note: Weld A and B together before drilling 1" boom hole.

Note: The quad loop wire attachment hole on the spreader arm ‘E’ can be calculated from
E (inches) = ‘V?Eiement Length/4)%/2. (See Table 2 for Element Lengths).

This distance is measured from the center of the boom. Make the length of your
spreader arms an inch or so longer than this measurement.

standing antenna for Field Day. A sim-
ple TV rotor handles it easily.

While the spacing of 0.2A gives ex-
cellent performance, you can play
around with other spacings and possi-
bly squeeze out a bit more gain. How-
ever, if you use the 0.2A spacing, I have
done all the element length and spacing
for you. Refer to Table 2. The SWR is
below 1.2:1 across 1 MHz, so this table
is merely for the perfectionist. Most of
the popular frequencies are listed.
Many deadly serious DXers use 6 me-
ters as their liaison band, but to avoid
QRM, they stay higher up in the band. |
computed the elements’ sizes for that
area as well.

What You’ll Need

With the figures and tables, construc-
tion should be a breeze. Acrylite can be
obtained from your local plastics store.
Call Cyro Industries at (800) 223-2976
for a distributor near you. You may be
able to find enough scrap material at
one of these stores to complete the
whole quad. If you can’t find a local

outlet, you can mail or-

der materials from Lus-
tercraft Plastcs, Inc..
PO Box 17367, Wichita
KS 67217. When you
write, be specific about

Table 2. ESV Mod Quad and Delta Beam

Element Lengths and Spacings

MHz Sp.” Ref." D.E." D1",D2"
50.1 4700 24670 240.70 23350
510 4630 24230 23640 229.40
535 4400 23100 22540 218.70
144.2 16.38 85.71 83.63 81.13
1445 16.34 85.54 83.46 80.97
146.0 16.18 84.66 82.60 80.14
1470  16.07 84.08 82.04 79.59
221.5 10.66 55.80 54.45 52.82
223.0 10.59 55.43 54.08 5247
4321 2.47 28.60 27.9 27.08
440.0 5.37 28.09 27 41 26.59
449.0 5.26 27.53 26.86 26.06
903.2 2.62 13.68 13.35 12.95
910.0 2.60 13.58 13.25 12.86
915.0 2.58 13.51 13.18 12.79
925.0 2.55 13.36 13.04 12.65
1250.0 1.89 9.89 9.65 9.36
1296.0 1.82 9.54 9.31 9.03

Note 1: Element spacing (Sp”) = 0.2A
Note 2: Element Length Formulas:

Reflector Length (Ft.) = 1030/F (MHz)
Driven Element (Ft.) = 1005/F (MHz)
Directors (Ft.) = 8975/F (MHz)

items and sizes, and be
sure to enclose an SASE.
The manager requests that all
orders be accompanied by a
money order or cashier’s
check.

You can buy a four-ounce

can of the chemical for a little

SPMDER ARMS (31 0F
W2 DIA ACRYLITE
TUBING LENGTH Ii DELTA LODP OF WIRE.
AS NEEDED LEMGTH = A% PER FiD. 5.
SPACING DF ELEMENTS
SAME
i
e ! o B

MAST

]

TS0 COAX THROUGH MAST

U-BOLTS

o \—E'n 12" % 1" THICK ACRYLITE

over $2. That’s enough for
four Mod Quads, since only a
small amount 1s used per joint.
Full instructions are printed on
the can. You can apply it with a
toothpick, glass syringe, eye-
dropper, or even a small
artist’s brush.

The only materials you need

Figure 5. Modifications for delta loop beam.

for the 6m Mod Quad are five

6-foot joints (standard length) of 2" diame-
ter Acrylite tubing or rod, a 6 foot length of
1" diamater tubing or rod (6m and 2m) for the
boom (a "2 inch diameter boom can be used
for 220 MHz and above), and as many 10" x
10" x 1" (or '2") thick plates as desired.

This methodology is inexpensive, fast, and
very easy to follow. It produces a lightweight
antenna of superior design, strength, and
gain. While the system shown here is geared
to 6 meters, it is even better as we use it on
144, 220, and 432 MHz; for the higher you
20, the lower the cost. i

You may reach Martin Beck WBOESV at 1637
Hood, Wichita KS 67203.
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OVER 45,000 PK-232s SOLD!

The AEA PK-232 multi-mode
data controller remains the
most widely used radio data
controller in the world. More
hams own the PK-232 than any
other radio data controller, and
AEA'’s hard-earned reputation
for quality and service keeps
them coming back. The 232
gained its popularity with
features like these:

STATE-OF-THE-ART
TECHNOLOGY

Since its introduction in 1986,
the PK-232 has

been updated six
times to continue
bringing you the
breakthroughs. Six
updates in four
years! And even the
very first PK-232 is
upgradable to the
latest model, with a
relatively inexpensive
user-installed Kkit.

If you want a state-
of-the-art multi-mode
controller, you want
the PK-232 MBX.

SUPERIOR FILTERING

The 8-pole Chebyshev filter in
the PK-232 was designed from
the ground up to work on HF
and VHF. We didn’t just add
some firmware to a Packet
modem to create our muiti-
mode. Our modem was

proven superior by tests in
Packet Radio Magazine over all
the others tested. Read the
fine print! You just can’t beat
the PK-232 for performance,
quality and integrity. 45,000
PK-232 owners can’t be wrong!

a converted Packet TNC. There's only one number 1!

ALL DIGITAL OPERATING
MODES

The PK-232 MBX includes all
authorized amateur digital
modes available today...Packet,
Baudot, ASCIl, AMTOR/
SITOR (including the new 625
recommendation) and Morse
code, as well as WEFAX
(receive and transmit). Other
features include the PakMail
18K byte maildrop system with
automatic normal and reverse
forwarding, NAVTEX/AMTEX
reception, KISS protocol
support, binary file transfer
and more. Also included

is the TDM (Time Division
Multiplex) mode for SWLing
that few others have. No
other multi-mode has all

these features.

SIGNAL ANALYSIS

The first multi-mode to offer
SIAM (Signal Identification and
Acquisition Mode) was, of
course, the PK-232MBX.
Indispensible to SWLers, SIAM
automatically identifies Baudot,
ASCIl, AMTOR/SITOR (ARQ
and FEC) and TDM signals,
then measures baud rate and
polarity. Once the PK-232MBX
Is “locked on” to the signal, a
simple “OK” command
switches to the recognized
mode and starts the data
display. You're even ready to
transmit in that mode if
applicable.

The PK-232MBX makes
SWLing easy and fun, not
difficult and frustrating.

The only data controller designed from the ground up to be a true
multi-mode, the PK-232's tuning and status indicators work in all
modes, not just packet. Make sure the multi-mode you buy isn’t just

|

INNOVATION

The PK-232 has been the

one to follow for technology
advances. It was the first radio
data controller with weather-fax,
the first with Host mode, the
first with NAVTEX, the first with
Signal Identification, the first
with TDM, the first with AMTOR
v.625, the first with a WHYNOT
command, etc, etc. AEA has
always strived to “*Bring You The
Breakthrough,” and while
others have tried to imitate,
only one can be the best.

HOST MODE

Many superior
programs have been
written specifically for
the PK-232 in Host
mode language:
NEW PC-Pakratt Il
for IBMs and
compatibles, updated
MacRATT for Apple
Maclintosh, and
Com-Pakratt or
Commodore C-64 and
C-128 computers.

REPUTATION

. The PK-232MBX has helped

AEA establish its hard-earned
reputation for producing high
quality amateur radio products.
Anyone can say they have a
good reputation, so it pays to
ask around. Listen on the HF
bands and see which multi-
mode is getting used. You
owe it to yourself to get the
best possible value for your
money. Don’t settle for less!

Watch for the DSP-1232 and
2232 coming soon!

<A

AEA Brings You a Better Experience.

Advanced Electronic Applications, Inc.
2006-196th St. S.W./P.O. Box C2160 Lynnwood, WA 98036 (206)775-7373.

Prices and specifications subject to change without notice or obligation.
© Copyright 1990 by AEA, Inc. All Rights Reserved.
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COM

Free Freight

25-Day Money-Back Guarantee
Toll-Free Service and Support
No Credit Card Surcharge

One Year Warranty

AR1000 $499
1000 Channels. 8-600MHz, 805-1300MHz

Standard Features:

- Extremely compact size.

- Continuous coverage (except UHF TV 600-805)
- Antenna attenuator switch, 10db.

- Manual tuning knob.

- Earphone jack, 3.5mm.

- AM, FM and wide band FM tuning modes.
- Backlighted LCD display.

- 10 Scan Banks, 10 Search Banks.

- Selectable Priority Channel.

- Delay, Hold Features.

- Selectable Search Increments, 5-955KHz.

- Permanent memory backup.

-4 AA Ni Cad batteries included.

- AC adaptor/charger.

- Carry Case.
- Cigarette Lighter Charger.
- Belt Clip.
- Earphone.
Options:
External Speaker. Mobile Mount.  MS190 $19.50
Extended Warranty. 2/3 yrs $45/%$55
Specifications:
Coverage: 8-600, 805,1300MHz
Sensitivity:  .35uV NFM, 1.0uV WFM, 1.0AM
Speed: 20 ch/sec. scan. 40 ch/sec. search
[F: 561.225, 58.075, 455KHz or 10.7MHz
Increments: 5 to 955KHz selectable/ 5 or 12.5 steps.
Audio: 4 Watts
Power: Input9-13.8 V. DC
Antenna: BNC
Display: LCD
Dimensions: 67/8Hx13/4Dx21/2W. 120z wt.

MUNICATIONS

AOR Scanners.

Great Performance. Great Service. Great Value.

100 Channels. Low, Air, High, UHF &
S800MHz.

St

andard Features:
Extremely compact size.

- Unrestricted 800MHz coverage.

- 100 channels permanent memory.
- Earphone Jack & Attenuator.

- Delay, Hold features.

- Channel 1 Priority.

- 5 Scan Banks, 5 Search Banks.

- Telescopic and Flexible Antennas

w/ BNC connector.

- AC & DC Power cords w/ mtng hardware.
- One Year Limited Warranty.

Options:

Base type antenna
25 to 1000MHz w 50’coax. AS300 $59.95
Mag Mnt Mobile Antenna. 15" coax. MA100 $25.00

Cigarette Lighter power adaptor.  CP100 $4.00
External Speaker

with mobile mount. MS100 $19.50
Extended Warranty. 2/3 yrs $40/%55

Specifications:
Coverage: 27-54, 108-174, 406-512, 830-950MHz
Sensitivity:  .4uV Lo,Hi. .8uV Air. 5uV
UHEF. 1.0uV 800

Scan Speed: 15 ch/sec.
IF: 21.4MHz, 455KHz
Increments: 10,12.5,25,30
Audio: 1W
Power: 12.8VDC, 200MA
Antenna: BNC
Display: LCD w/backlight
Dimensions: 21/4H x55/8W x61/2D. 140z wt.

'_ We offer 100's of communications products.
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COMMUNICATIONS

~ AR3000 $995 |

2016 Channels. 1 MHz to 1500 MHz

Standard Features
e Continuous coverage
* AM, FM, wide band FM, & BFO for SSB, CW.
¢ 64 Scan Banks.
¢ 16 Search Banks.

e RS232 port built in.
e Includes AC/DC pwr crd. Antenna, Mntng Brckt.

*One Year Limited Warranty.

Options:
Earphone. EP200 $2.00
External Speaker. Mobile Mount. MS190 $19.50
Extended Warranty. 2/3 yrs. $65/75
Mobile Mounting Bracket. MM1 $14.90
RS232 Control Package S5CS2  $295.00

(software & cable) offers spectrum display
and database.

Specifications:
Coverage: 1 MHz - 1500MHz
Sensitivity: 35uV NFM, 1.0uV WEM,
1.0AM/SSB/CW

Speed: 38 ch/sec. scan. 38 ch/sec. search
IF: 750.00, 45.0275, 5.5MHz 455KHz
Increments: 5,12,5,25 KHz

Audio: 1.2 Watts at 4 ohms

Power: Input 13.8 V. DC 300mA
Antenna: BNC

Display: LCD, backlighted.

Dimensions: 2 1/4H x55/8W x61/2D Wt. 1lb.

400 Channels. 100KHz to 2036 MHz.

Standard Features:

* Extremely compact size.

* Continuous coverage

* Attenuation Programmable by Channel.

* Manual tuning knob.

* Tuning increments down to 50Hz.

* AM, FM, wide band FM, LSB, USB, CW modes.
* Backlighted LCD display.

* 4 Scan and Search Banks, Lockout in Search.
* 4 Priority Channels.

* R5232 control through DB25 connector.

* Delay, Hold Features.

* 15 band pass filters, GaAsFET RF amp.
*Sleep and Alarm Features.

¢ AC adaptor/charger. DC power cord.

* Telescopic Antenna.

Options:
Earphone. EP200 $2.00
External Speaker. Mobile Mount.  MS190 $19.50
Extended Warranty. 2/3 yrs. $65/75
Mobile Mounting Bracket. MM1 $14.90
RS232 Control Package SCS3  $295.00

(software & cable) offers spectrum display
and database.

Specifications:

Coverage:  100KHz - 2036MHz

Sensitivity:  .35uV NFM, 1.0uV WEM,
1.0AM/55B/CW

Speed: 20 ch/sec. scan. 20ch/sec. search

[F: 736.23, (352.23) (198.63) 45.0275, 455KHz

Increments: 50Hz and greater

Selectivity: 2.4Khz/-6db (S5B) 12KHz/-6db

(NFM/AM)
Audio: 1.2 Watts at 4 ohms
Power: Input 13.8 V. DC 500mA

Antenna: BNC
Display: LCD
Dimensions: 31/7Hx52/5W x77/8D Wt. 21b 100z.

ToOrderCall1+800°4457717

In All 50 States and Canada. 24 Hours a Day. Fax Orders: 1-800-448-1084, 24 Hours a Day.
ACE Communications Monitor Division 10707 E. 106th Street, Fishers, IN 46038
Int’l Voice# 317-842-7115. Int’l Fax# 317-849-8794.

Service and Support Lines: Mon-Fri 9a.m. to 9p.m., Saturday 10-4. EST
MasterCard, Visa, American Express, Checks, Approved P.O.’s. & C.O.D. (add 5.00)
Prices and specifications subject to change.
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STRIKE COUNTERS CHEMICAL
TO 480 VAC TOWER/POWER/PHONE GROUND SYSTEMS

GAS TUBES 4 T0 23 GHz MICROWAVE
TO 100 KA DOWNCONVERTERS

TWISTED PAIR LAN/VIDEO ENTRANCE PANELS

“To Keep YOU Communicating...
Over 450 Models We Changed BLITZ To BLISS”

200 Stocked

sl L PolyPhaser

available. P.O. Box 9000 - 2225 Park Place

Minden, NV 89423-9000
(800) 325-7170
1979 - 1991 (702) 782-2511 Fax: (702) 782-4476
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Number 6 on your Feedback card

/3 Book Review

by David A. Clingerman W60AL

Practical Antenna
Handbook

Practical Antenna Handbook, by Joseph J. Carr
First Edition, 1989

Tab Books

Blue Ridge Summit PA 17294-0850

(Also available from Uncle Wayne's Bookshelf)
Price Class: $22

don’t usually get terribly excited over a book,
but this is one that I couldn’t put down.

It starts off with a very informative introduction
that every ham will appreciate. The flow of the
chapters is interesting, and logical. The book leads
up to construction, rather than popping it on you
first thing. This way the “*old pro™" can thumb to
what he/she wants, and the beginner can work
toward the meat and learn a lot along the way.

The chapters on propagation and transmission
lines set the stage for later discussions. Mr. Carr
received a lot of his material, as he states, from an
old army training manual (TM 11-666), ** Anten-
nas and Propagation.”” I used the same manual
when I designed a course on radio propagation, and
I consider it a classic.

The **Transmission Lines’™ chapter contains
many no-nonsense equations, and that’s really all
we need to understand and construct transmission
lines. My college experience with transmission
lines was most grueling because, for the text, the
professor suggested a Schaum Series on the sub-
ject. The second page contained every partial dif-
ferential equation known to man or woman. Carr
doesn't do this to us. Nowhere in the book does he
show us Maxwell’s equations, may they rest in
peace.

I enjoyed **The Smith Chart™" chapter. Carr’s
approach is much like that of Sol Lapatine in his
book, Electronics in Communication, Editions |
and 2, which | use as a text in another of my
courses. Without an understanding of the Smith
chart, stubs and matching sections become very
difficult.

The practical examples and good exercises pre-
sented are akin to a self-pacing text, which 1 like.
Carr stresses safety quite a bit throughout the book
and I feel that this is good, especially now as we are
learning more and more about the biological effect

of radiation on the human body. His mention of

ways of keeping RF out of the shack, and of where
those high voltage nodes are, should be heeded by
everyone.

Carr doesn’t forget that some of us are town-
house and apartment dwellers, and some of us have
to live with covenants. He has something for us so
we can be on the air, maybe not with a 4-element
all-band quad, but with something with which we
can get out.
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loseph |. Carr

While walching rental
mowvies, you will notice an-
noying periodic color
darkening, color shift, un-
wanted lines, flashing or
jaggededges. Thisis caused
by the copy protection jam-
ming signals embedded in
the video lape, such as Mac-
rovision copy prolection.
THE DIGITAL VIDEO STABI-
LIZER COMPLETELY
ELIMINATES ALL COPY
PROTECTIONS AND JAM-
MING SIGNALS AND
BRINGS YOU CRYSTAL
CLEAR PICTURES.

WARNING

THE DIGITAL VIDEO
STABILIZER IS INTENDED

DIGITAL VIDEO STABILIZER
REMOVES ALL VIDEO COPY PROTECTION

FEATURES

® Easy to use and asnap 1o
install

® The best and most excit-
ing video stabilizer in the
market

@ State-of-the-Art Micro-
chip Technology

@ 100% automatic

® Works on all VCRs & TVs

@ Similar units sold else-
where for $99

@ Light welght & compact

®lses a standard 8 Vot
battery (lasts 1 - 2 years );
battery not included

@ Fast Shipping

@ Air Shipping Available

®UNCONDITIONAL 30

FOR PRIVATE HOME USE days money back

ONLY. ITISNOT INTENDED  Suarantee

TO COPY RENTAL MOVIES @ 1 year wamanly

OR COPYRIGHMTED VIDEO Special

TAPES THAT  MAY $4955

CONSTITUTE COPYRIGHT ea

INFRINGEMENT. ($4p&h)
ToOrder: Visa, M/C,COD M-F: 96

1-800-445-9285 or 516-568-9850

SCO Electronics Inc.
581 W.Merrick Rd  Valley Stream NY

Dept. C734
11580

Photo. Practical Antenna Handbook.

His chapters on VHF/UHF covered the material
adequately. I felt that there were a few holes, but
the main points were covered, | also felt that the
scanner and log periodic arrays could have had a bit
more elaboration, The **Marine Radio Antennas’
chapter was very good, including much attention to
detail and excellent definition.

The only place where I thought more pictorials
could have been helpful was the section on waveg-
uides. I think it's easier to see TM and TE modes
than to describe them. The microwave chapter fell
down a little in that some substance was lacking
concerning horns, loop yagis, and dipole/reflector
feeds. I also feel that the section on mobile antennas
could’ve been more extensive. Carr makes up for
this with his section on matching. There were some
very good hints on emergency antennas, and the
measurements section had something for every-
one. The construction techniques were adequate
but short; the grounding section was very good.
The appendices (*'DXing the Smart Way,"” *‘Deci-
bels,” **Sources of Supply.”’ and **Computer Pro-
grams for Antenna Design'’) were very informa-
tive, and there was plenty for the hackers.

Overall, I was impressed, and I highly recom-
mend this book as either a reference or a text. As an
engineering instructor, I plan to use this text for my
course, **Practical Antenna Engineering.”” &

David Clingerman W60AL is currently emploved
by the U.S. Depr. of Commerce, NTIA, National
Institute of Telecommunication Sciences in Boul-
der, Colorado.
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with all a

USE.
Date:

Signed:

1 Unit 5+
Jerrold SB w/Tr-Bi.... 599 _S70
SuperTri-Bi (TBM)..$109_575  US Cable will
Jerrold 450 combo.... $189_5139  Beal Anyone’s
m m-.hnu_ilm_ﬂgi Price
$250.__81
m.. = ilg;_iﬁ Advertised in
N2 (w/VS).._$109_365  this Magazine!
Hamlin ML[D 1200.........$89.._$59 o
Tocom 31695129
Stargate converter ... $89.___569

Panasonic TZPC145..__.599__5§79

30 Days Money Back Guarantee
Free 16 page Catalog
Visa, M/C, COD or send money order to:

US Cable TV Inc. Dept. K734

4100 N.Powerline Rd., Bldg F-4
Pompano Beach, FL 33073

1-800-445-9285
For Qur Record

I, the undersigned, do bereby declare under pen

jury that all products purchased, now and in the future, will
on Cable TV systems wité:ﬂPm

from local oflicials or cable com icia

icable federal and state laws. FEDERAL AND

VARIOUS STATE LAWS PROVIDE FOR SUBSTANTIAL

CRIMINAL AND CIVIL PENALTIES FOR UNAUTHORIZED

alty of per-

authorization
in accordance

No Florida Sales!

CIRCLE 182 ON READER SERVICE CARD
73 Amateur Radio Today * April, 1991 21



73 Review

by Jim Gray WIXU

Inexpensive gain in a compact package.

Number 7 on your Feedback card

AntennasWest

1500 N. 150 W.
Provo UT 84604

Tel. (801) 373-8425
Price Class: $40-$70

The Happy HalfSquare™

he AntennasWest HalfSquare

iIs a simple, light, unobtrusive

and inexpensive gain antenna that

you can erect almost anywhere you

can put a dipole. This useful anten-

nais rugged, neat, and plain terrific!

What kind of an antenna is a half-
square? Read on.

Antenna Evolution

Nearly everyone has heard of the
quad antenna, or the cubical quad
array. The plain quad consists of a
full wavelength of wire laid out in a
rectangle, usually a square. A sin-
gle quad loop has 1 to 2 dB of gain
over a dipole, making it worth ob-

potential at their ends, so they
might as well be joined. If joined,
there is no need for two feedpoints;
one is sufficient. The resulting an-
tenna is the half-square. The radia-
tion from the horizontal legs is self-
canceling, but the radiation from
the vertical legs is additive. The re-
sult is 4 dB of gain from an antenna
that's the same length as a simple
dipole (see Figure 2).

More important than the gain is
the lower angle of radiation from the
half-square. In fact, at the low an-
gles that favor DX, the half-square
has given me up to two S-units of
signal improvement over a dipole at

taining. A cubical quad array is
merely two quad loops in a "'space
cube" figure. The array produces
even more gain, something onthe orderof 5to
6 dB over a half-wave dipole.

Now for the HalfSquare

The half-square antenna is just a single
quad loop, opened up and stretched out to
give greater gain and a lower radiation angle
(see Figure 1). In the half-square configura-
tion, that simple wavelength of wire is good for
about 4 dB of gain. How does it happen? Sim-
ple. The source of the quad's gain is the sepa-
ration between portions of the antenna having
in-phase currents. By opening the loop and
increasing the separation between the in-
phase segments to a half wavelength, we
more than double the gain of the quad loop.

QLUAD LDOP
w8
-l-l-l—ﬂ_i T
LB b
L B L
_
i/g
GAIN =2 dBd
I* b "
-3
'
L/4 Afa
HALF SCUARE

Figure 1. Cutting the qusd loop and opening it
out produces the HalfSquare. The half-wave
spacing more than doubles the gain over the
quad loop and the higher feedpoint gives a
lower angle of radiation.
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Photo. The happy HalfSquare.

That's the secret of the half-square.

There's another advantage to the half-
square method of using a wavelength of wire.
Typically, a full-wave loop has a feedpoint im-
pedance in excess of 100 ohms. That requires
some sort of matching system. But if the half-
square is fed at the right point, it has a perfect
match to common 50 ohm coaxial cable.

Corner Feed

Let's return to the quad loop as a compari-
son. Since it is a complete loop, it will have the
same impedance no matter where you feed it.
But once you cut the loop and stretch it out,
creating a half-square, the impedance seen
by a feedline will depend on where you attach
it to the wire. If you place the feedpoint at one
end of the wire, the impedance will be on the
order of a thousand ohms. But if you feed the
half-square at a quarter wave from the end,
at either of the corners, you will see an
impedance of about 50 ohms—a nice match
to coax without any tuner or matching trans-
formers.

Corner feed has practical advantages, 100.
You can support your feedline with the anten-
na support itself, so you can bring the antenna
closer to the house or shack. You can also use
lighter supports.

To understand why corner feed works this
way, think of the half-square as a pair of half-
wave dipoles. Old-time antenna manuals
used to feature the "'quarter-up quarter-over"
dipole. This consisted of a dipole with one
vertical and one horizontal leg. Imagine two of
these end-to-end and fed in phase.

The horizontal legs would have the same

the same _height. The drooping
ends, the hali-wave spacing, and
the corner-feed system are the
secrets of the half-square's great perform-
ance and good impedance matching.

Clever Construction

The AntennasWest HalfSquare is a delight
to work with. The wire used in its construction
Is heavy-duty, black QuietFlex™ that resists
kinking. In fact, | even tied it in a knot to test it.
After untying it, | could find no visible damage
or deformation. The wire's tough plastic cov-
ering makes it totally impervious to the envi-
ronment. That means no noise from rain and
snow, wind, or wind-born dust like we experi-
ence in Arizona. Under the insulation, the wire
surface stays shiny-bright.

At the corner feedpoint there is a specially-

8 o

SECOND ONE

- Lig ._l

bl Y

HALF SQUARE

Figure 2. Evolution of the HalfSquare from a
phased dipole pair. Connecting two quarter-
up/quarter-over dipoles eliminates need for
second feedpoint. Gain over a single dipole is
on the order of 4 dB.



made housing that accepts the coaxial con-
nector from your feedline. The connection is
surrounded by a unique drip shield that keeps
weather away from the mating surfaces. The
housing also has a strain relief attachment
point for the support rope that you use to at-
tach the corner to the house, tree, mast, or
whatever support you choose.

The two free ends of the antenna have a
novel insulator that serves two purposes: The
one we all know about—insulation—and the
other, making tuning adjustments. A slip-and-
lock arrangement permits easy adjustments
of the length of the wire, which simplifies fine
tuning for resonance.

AntennasWest makes HalfSquare anten-
nas for each of the amateur bands, as well as
for other bands where commercial, military, or
industrial freqguencies are used. Since an an-
tenna that transmits well also receives well,
it's no surprise that many HalfSquares are
used for monitoring broadcasts from sensitive
spots around the globe.

HalfSquares can be coiled, slipped into
plastic bags with resealable tops, and carried
in a suitcase. A HalfSquare needs no tuner to
properly match the input/output impedance of
even the most sensitive solid-state trans-
ceiver. The HalfSquare is an ideal portable
DXpedition antenna.

If it's your pleasure to operate on more than
one band (as most of us do), don’t expect the
HalfSquare to act like a beam on other than
the band it was cut for. But don't be surprised
to find that your antenna tuner will load it easi-
ly as a random wire on many other bands. As a
random wire, my 20 meter HalfSquare has
given service on 75, 40, 30, 17, 15, and 12
meters.

You might want to buy a HalfSquare for
each band you operate on. Or you might get a
HalfSquare for the band where DX competi-
tion is the greatest, or where you have DX
goals, then use a general coverage antenna,
like the G5RV, for rag-chewing. Many hams
that run traffic to the South Pole or maintain
schedules over long paths have found the
half-square more consistent in performance
than beam antennas because of its lower an-
gle of radiation.

The price of AntennasWest HalfSquares
built for the 10 and 12 meter bands is $40; for
the 15 and 17 meter bands, $45; for the 20
meter band, $50: for the 30 meter band, $60;
and for the 40 meter band, $70. Allow $5 for
shipping and handling.

Conclusions

| am very happy with my AntennasWest
HalfSquare. It's got a lot going for it with neat-
ness, ‘‘invisibility”' (it doesn’t attract attention
from the neighbors), a rugged and weather-
proof design, usable DX gain, simplicity, and
instant-easy use with any transmitter. | highly
recommend them! &

Jim Gray W1XU, 210 Chateau Circle, Payson,
Arizona 85541, has been 73's Propagation
columnist since 1984. He's been a ham for 39
years, and likes to operate CW on WARC
bands 12, 17, and 30. He's also interested in
aviation and photography.

MAECOM

ALIT'DMI-'I'IE ANTENNA MATCHER

The ultimate advanced technoiogy —

when vou need it most

P.O. Box 502
Ft. Lauderdale, Fl. 33302
(305) 523-6369

THE BOTTOM LINE: "MHIEDF#”WHHHH-

Call Sonny
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CUST{}M

C{]LGR
CARI}S

2QS|

6 o .95 500 31/2" x5 1/2" COLOR QSLS

CALL TOLL FREE 1-800-869-7527
or write for info kit
Color cards guarantee more returns!

VISUAL CONCEPTS
218 Delaware, Suite 301 « Kansas City, MO 64105
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CDMTELCU INDUSTRIES
take Yobile! MAGNET

L MOUNT

Dual Band Mobile @ °
140 mhz, 440 mhz :

or
Multi-Whip Mobile
140 mhz, 220 mhz, 440 mhz

150 Watt Power Rating
Supplied with 12ft of RG58 Coax
Choice of BNC or PL259 Connector

1-800-634-4622
Quality products Made in the U.5.A.

!

:
E COMTELCO INDUSTRIES INC.
501 Mitchell Rd., Glendale Hts., IL 0139
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PORTA-LINK™ For All ICOM* Handhelds

The PORTA-LINK can easily be piugg_ed into
an ICOM Handheld. Simple VOX design uses
only the speaker jack and microphone inpul.

* Use SINGLE as low
power hamfest or
emergency repeater.

= Use DUAL as two-
way crosslink or
one side as repeater.

PORTA-LINK iled
SINGLE — $29 Use as one-way
- crosslink or reptr.
EEEIA—I:I;IEE Handie Talkies not
IL deliveries, 6.5% tax. included.

S/H—8§2.75. C.0.D.—$6.50.
M. BOHNHOFF

P.O. Box 1243 » Wheeling, IL 60090
(708) 918-7330

*|ICOM reg. ICOM U.S.A. not M. Bohnhotf
CIRCLE 284 ON READER SERVICE CARD

— ]

BASE STATION
ANTENNA

HF S5B ANTENNA
502 BROADBAND

Model SG-103 and SG-103T

Continuous
Frequency Coverage

For commercial and professional base
station services or tactical operations. The
special SG-103T tactical version can be
deployed and erected in less than 10 minutes
Both are supplied with all installation items .

<— 90 FEET TOTAL LENCTH —*

] D

5002 PL259 RF CONNECTOR

HIGH RADIATING
PERFORMANCE

1.8-30 MHZ RANGE
3 to 6 DB GAIN

{above 6 MHz)

$195.00*

Low receiving noise
Low VSWR typical below 2:1
90 Feet overall length
SGC, Inc., Box 3526
Bellevue, WA 98009 USA
Tel: 206-746-6310
Fax: 206-746-6384

*UPS shipping included (5G103T quoted on request)
Visa & Master card accepted
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PROFESSIONAL

MOBILE ANTENNA

HF SSB ANTENNA
HIGH PERFORMANCE

For vehicles, small boats or
as an emergency antenna,
Supplied with stainless
ratchet mount, heavy duty
encapnulated stainless
spring and all installation
items. Including high
voltage feed through
insulators and wire for
operation up to 10KV at 1.8

MHz.

HIGH RADIATING
PERFORMANCE

1.8-30 MHZ RANGE
4 to 12 DB GAIN

(compared to a 9 ft whip)
9 ft. long (2 pcs) $350.00*

Requires antenna coupler
(SG-230 Smartuner orsimilar

SGC, Inc., Box 3526
Bellevue, WA 98009 USA
Tel: 206-746-6310

Fax: 206-746-6384

*Shipping charges by UPS ground included
Visa & Master card accepted
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Number 8 on your Feedback card

Collinear for Two Meters

An inexpensive, efficient antenna.

I n these days of black boxes, including
all-singing, all-dancing multimode trans-
ceivers, the construction of antennas is one of
the few worthwhile, practical options left for
the radio amateur interested in 2 meters.

Two meter collinears remain one of the
most popular choices for base stations, and
there are many commercial designs avail-
able. However, I intend to show that for a
minimal outlay and a few pleasant minutes of
work, using readily to hand components, you
can make an efficient antenna.

This antenna consists of two half-waves in
phase with a quarter-wave matching section,
or stub, allowing a good match to coaxial
cable of 50 to 75 ohms (see Figure 1).

Construction

The raw materials you need are minimal
and inexpensive, even if you have to buy
them. But, we hope, you can find most of
what you need around the garage or junk box.

First, you'll need two 39 inch long pieces
of aluminum tube 2" (12.5mm) in diameter.
You could salvage a TV antenna to obtain
this.

Next, you need at least a 25" piece of 14"
(29mm) PVC plumber’s tubing and a length
of #16 copper wire. You could cull these
items from an old power transformer or, as in
my case, from a length of hard-drawn copper
wire left over from an HF antenna project.

The only item you’ll most likely have to
buy is the moulded dipole centerpiece, which
is readily available at hamfests and ham
shops.

Strengthen the PVC tubing by inserting a

by F.W. Lee G3YCC

bung of wood or some other material in both
ends for about 3" (75mm). It's particularly
important to make rigid the end you're going
to clamp to the support.

Cutad40'%" length of #16 wire to make the
quarter-wave matching stub. Solder a lug on
one end of the wire and secure it under the nut
or wingnut of the top element. Pull the wire
19%2" (495mm) away from the attachment
point while passing it along the top of the
PVC tube. Then drill a small hole through the
tube at this point and push the wire through.
Bring the wire back along the bottom of the
tube to the centerpiece, solder another tag to
the end, and secure it to the bottom element.
It’s advisable to tape the wire to the tube as
you go, to help keep the wire straight.

The dipole centerpiece supports the half-
wave sections and the PVC tube by using
fixing bolts. You might also use some sort of
clamp to fasten the fimished antenna to the
mast or support. These are cheap. Brass or
other metal studding can be pressed into ser-
vice, too. Construction details are shown in
the Figure and Photo.

Adjustments

No actual tuning is required, but you have
to use the shack rig and an SWR meter to
figure out the tapping points for the coaxial
cable. Do this with the antenna in the clear,
preferably with the full length of coaxial ca-
ble temporarily connected. Although the an-
tenna is fairly broadband in operation, I'd
recommend you adjust it with the shack trans-
ceiver set at a mid-band point.

Make adjustments with minimum power,

e

Photo. The completed collinear showing the mounting and feedpoint arrangement.
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Figure. Construction details.

and take care to switch the power OFF before
you touch the antenna—RF hurts! A starting
position of 12%" (312mm) is given for the
tapping points, but you must move both of
these until minimal reflected power is shown
on the SWR meter. The inner cable is tapped
along the top wire, and the braid is tapped to a
point opposite it on the lower wire. When you
find the optimum points, solder these connec-
tions.

Now, waterproof the antenna. There are
many products you can use, ranging from
polyurethane varnish to bath sealant.

The antenna is ready for mounting in its
permanent position on a mast or other sup-
port. You'll realize best results, of course,
from an antenna mounted on a high point,
such as a chimney lashing, mast or pole,
using a minimum of coaxial cable.

This antenna should give years of good
service for little expense, and it can be easily
made in an afternoon. No specialized tools
are needed. Even if all the matenal were
bought, it's doubtful that the bill would ex-
ceed ten dollars, representing a considerable
savings over any commercial vertical. The
prototype cost me about half that, using mate-
rials to hand.

['m sure you will enjoy the building experi-
ence, and you'll obtain a lot of satisfaction in
having ‘‘done it yourself."" 5§

F.W. Lee may be reached at 8 Westland
Road, Kirkella, Hull, England, HUI10 7PJ.



"/F WE SHIP WORLDWIDE

Barry Electronics Corp. (G

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

Los Precios Mas Bajos en Nueva York

~  WE SHIP WORLDWIDE!

KITTY SAYS: WE ARE NOW OPEN 7 DAYS A WEEK.
Saturday & Sunday 10 to 5 P.M.

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
Come to Barry's for the best buys in town.

YDRSH B

. IC-R71A, 751A, 781, 229H, R-7000,
s ONV Safety IC-765, 275A/H, 3220A, 475A/H, 735,
—— . belts-in stock IC-901, IC725, IC-2400A/2500A
Lewis W2BIE, Kitty WA2BAP, Jan KB2RV &[g
See you April 21—
Suffolk County Radio Club, Long Island, NY FT-767GX, FT-757GXIl, FT-747GX, FT-990,
e e e TSRS
I(E NWOOD FT-4700RH, FT 212/712RH, FT-470
ANTENNAS YAESU ICOM Landmobide HT s CES
§ A'S. AES. Cushcrah, Hy-Gain FT-23R IC2/3/4SAT ﬁﬂ":],:* bbb o Simplex Autopatch SDI-50 Will Patch FM
Hustier, KLM. METZ. Urban FT411E811-911 JEﬂEﬁTﬂEAT YAESU: FTH 2008/7008 Transceiver To Your Telephone. Great For

MODUBLOX, TONNA, Butternut,
& Muih-Bang

TS440S/AT, R-5000, TS-850S, TM 241AJ
441A, TM-2550A, TR-751A, Kenwood
Service Repair, TM-731A, TS-T11/811A,
TH205AT, TH225A, TM-631A, TM-331A,
TS140S, TS680S, RZ-1, TS-TO0A,
TS950SD, TH-7T7A, TH27/47A, TM-941A

AMPLIFIERS MARINE RADIOS
STOCKED: ICOM M5, M56, M700TY, MB0O
RAF Concepts AVIATION PORTABLE ICOM A-20

Mirage KING KX-39
TE Systems

FTH-2008/7008 IC2/4GAT/24AT UMIDEN, REGENCY, NING Telephone Calls From mobile To Base. Simple

MARINE ICOM ' r
AR ey A To use. SDI-50, SSI-68 £
r..”.‘”b. ) : Ll . 4 - . ___,“ -I.:
Connect Systems (CSI)
PRIVATE PATCH V, Duplex 8200, :
CS700 .’
TUNERS STOCKED: X
NYE MBV-A 3 Kilowatt Tuner

Budwig ANT. Products IC-32AT IC-H16/U16 TH-7T7A

FLUKE 77, 83, 85, 87 Multimeters

Philips DC 777
Shortwave Radios/Marine

Shortwave Cassette Car Receiver

Covercraft/Coaxseal Stocked

b B B SRR IR RN IR
L UL T T

VoCom/Mirage/Alinco \ — s e = = Kantronics
Tokyo Hy-Power/TE SYSTEMS DAIWA AR KAM, KPC I,
Amplitiers & 5/8 \HT Gain computer Interfaces Covpbhony REPEATERS KPC IV, Data Engine, STOCKED
Antennas IN STOCK Stocked: MFJ-12708, METERS WRITE FOR DVR22 JRC
MFJ-1274, MFJ-1224, AEA QUOTES : L NRD-525
EﬁG_ELEGTHUNFCS ART1, PK-88, MFJ-1278T, PK-232 MBX mMOTOROLA AUTHORIZED DEALER JST135 . I'" -
Air Disk, SWL, Morse Coach WIFAX, DRSI PRODUCTS KACHINA COMMUNICATIONS DEALER %3
AOR, AR-1000—wide AUTHORIZED T e S
Professional METRON range, hand held scanners Y Radios tor Businsss STOCKED Fi
Soldering KW HF Mobile SONY Gov' ' £s
ov't, 2-way, etc. -
;t:mt: Amplifier DEALER Stocked & serviced, | HEIL l’!
atls K DIGITAL FREQUENCY COUNTERS [
$79 P OPTOELECTRONICS model 1300 H/A, 0-1300MHz | S TOF great prices! EQUIPMENT g:
2210 H, 0-2200 MHz, 2600H, UTC-3000 IN STOCK =
Long-range Wireless MBGaMertons ul'l
SRR EIMAC Telephone for export in stock Amateur Radio Lourse l |
e S e BENCHER PADDLES Hy-Gain Towers {41 |
Shikca | 128V 7A & BALUNS LD'...- PASS FILTERS i F RIS b e
61468 N STOCK -9 . FREE of
_— h t
AEA Isopoles BIRD MIRAGE AMPLIFIERS 'l ¢ i AR ‘
(144, 220, 440 attmeters & ASTRON POWER SUPPLIES New TEN-TEC e b [, B
MHz), Isoloop. Elements Belden Wire & Cable, Int'| Wire PARAGON, OMNIV stocked. Call
In Stock OPTO KEYERS STOCKED AMERITRON AUTHORIZED DEALER

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

We Stock: AEA, ARRL., Ameco, Ameritron, Antenna Specialists, Astalic,
Astron, BA&K, BAW, Bencher, Bird, Butternut, CDE, CES, Cushcrait, Daiwa,

COMPLETE REPAIR LAB ON PREMISES

s " JW Muler M:rage Nye, l-"alumar FIF Pruducls Saxton, Shura TEmpu
Aqui Se Habla Espanol COMMERCIAL RADIOS | Ten-Tec, TUBES, Yaesu, Vibroplex, Duplexers, Repeaters, Scanners, Radio
EAHH* INTEHNAT*DNAL TELEK 12?5?0 STOCKED: iICOM, Motoro- Publications. Uniden. Kenwood, Maxon, RFC.
la, MAXON, Standard,
MERCHANDISE TAKEN ON CONSIGNMENT Yaesu. We serve munici- 1 WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
FOR TOP PRICES gz'l':&ﬁé “:f;::m“-‘:ﬁf:ib?'“' ! HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED
Monday-Fnday 9 AM. 1o 630 PM.  Thursday to 8 P M - VBN,
Satoriiie 8 Sundey 10 AM. 105 PM. Free Parking) mobties bases. re | COMMERCIAL RADIOS stocked & serviced on p.r-rnlum
| ~ peaters.. | Amateur Radio Courses Given On Our Premises, Call
IRT/LEX-*‘Spring St. Station’". Subways: BMT-
“Prince St. Station”". IND-"'F"* Train-Bwy Station™ ALL Export Orders Shipped Immediately. TELEX 12-7670
Bus: Broadway #6 to Spring St. Path-9th St./6th Ave. SALES - .
el y FINAL Technical help offered upon purchase } FAX: 212-925-7001

!
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Number 9 on your Feedback card

Simple SupeRX

A super-small superhet for 80, 40, or 30m.

few years back, I developed the Simple-

ceiver (see the September 1986 issue of
QST) using a ceramic 455 kHz filter. I decid-
ed to adapt that design to a receiver using
more sophisticated components. The result is
the Simple SupeRX described here. It uses
just four 8-pin ICs, and receives CW and SSB
equally well. With a reasonably well-stocked
junk box, the total cost of the project is proba-
bly less than $40. How you package and tune
your receiver has a big impact on cost, how-
ever. If you have to buy all of the compo-
nents, plan on spending about $55.

The Design

There is nothing particularly exotic abous
the design. (See Figures 1 and 2.) The NE602
15 used as both a mixer and a product detector;
Ul is the mixer, and the NE602 is used in a
Hartley-oscillator configuration. I've found
that using this type of oscillator is much sim-
pler than the more common Colpitts type.
Using a combination of subminiature mono-
lithic capacitors, with silver-micas for the
smaller values, results in an oscillator with
almost no discernible drift. It is stable enough
for extended SSB reception immediately after
applying power.

The input voltage to both NE602s is regu-
lated at +5V to add to the stability. U5 is a
small, 100 mA voltage regulator. Since we
only need about 3 or 4 mA for each NE602,
there is very little stress on the regulator. The
+3V 1s also the voltage source for gain con-
trol through the MC3340,

The Murata CFU455 series of ceramic
filters is available from a few sources, al-
though the cost of the device has increased
considerably since I first started using it.
There are several different versions of the
CFU455, designated as A through J. The
CFU4551 has a —6 dB bandwidth of 2 kHz:
the H version has a bandwidth of 3 kHz.
Either version will work well in this applica-
tion—for SSB, the H filter may be a little
better.

Losses through the filter are made up by
using an MC3340 variable attenuator (U2).
This nomenclature is confusing, since the
device is actually a variable-gain amplifier.
The MC3340 is similar to some of the TV
[E-amplifier chips, but it is much easier to use
and offers two different ways of controlling
gain through the stage. A 50k ohm variable
resistor from pin 2 to ground will afford over
60 dB of attenuation. As an alternative, a
positive voltage in the range of 0 to 5 volts
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applied to pin 2 will give the same result. This
allows us to use the variable resistor for gain
control, and to use a positive voltage from a
transmitter keying circuit to reduce the gain
through the receiver while using the receiver
as a keying monitor. Although Figure 1
shows gain control through a 0 to 5 VDC
source, either method can be used. The maxi-
mum gain through the MC3340 is about 16
dB—just enough to allow good headphone
volume, or drive a small speaker.

Another NE602 at U3 acts as a product

detector. The 455-kHz Hartley-oscillator
configuration 1s extremely stable (on my old
frequency counter, I measured less than 10
Hz drift from a cold start). The differential
audio output of the product detector is routed
through a Bessell filter centered at about 700
Hz, and applied to the two inputs of U4, an
L.M380N-8 audio amplifier chip. I found that
the LM380N-8 chip, with a fixed gain of 34
dB, gives adequate audio output, but does not
suffer from some of the internally generated
hiss and noise that the LM386 sometimes

Photo A. The Simple SupeRX.
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Figure 1. Schematic for the Simple SupeRX.



NRD -535 HF RECBVER
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THE JAPAN RADIO CO.

NRD-535

THE NEXT GENERATION IN
HIGH-PERFORMANCE HF RECEIVERS

Once again JRC breaks new ground in
shortwave receiver design. The new
NRD-535 has all the features SWLs
and amateurs have been waiting for.
General coverage from 0.1 to 30 MHz
in AM, USB, LSB, CW, RTTY, FAX and
Narrow FM modes. Advanced ECSS
operation for phase-lock AM reception.
Variable bandwidth control (BWC).
Tuning accuracy to 1 Hz possible with
direct digital synthesis. 200 memory
channels with scan and sweep oper-
ation. Triple Superheterodyne receiving

See Us At Dayton!

system. Superb sensitivity, selectivity
and image rejection. Dual-widthr noise
blanker eliminates impulse noise.
Squelch, RF Gain, Attenuator, AGC
and Tone controls. Optional RTTY
demodulator available. 24 hour clock/
timer. Easy to read vacuum fluorescent
display with digital S-meter. AC and DC
operation. Plus the most comprehen-
sive computer interface found on any
radio to date. Call or write today for a
full color brochure, price list and dealer
information.

m Japan Radio Co., L[id.

MAIN OFFICE: Akasaka Twin Tower (Main), Akasaka 2-chome, Minato-ku, Tokyo 107, JAPAN
Tel.: (03) 584-8836 Telex: 242-5420 JRCTOK J

IN U.S.A.: 430 Park Avenue (2nd Floor), New York, NY 10022
Tel.: (212) 355-1180 FAX:(212) 319-5227 Telex: 961114 JAPAN RADIO NYK
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Figure 2. (a) Foil diagram, and (b) parts placement.

contributes. If you
find that the LM380
doesn’t have the gain
you need, however,
you can substitute an
LM386 with just a
slight change in the
pin-out. The audio
output can also be
increased by using
different values for
the components in the
audio filter. Chang-
ing R4 and RS to
about 1500 ohms will
increase the audio
output.

Construction

The table at right
lists sources of parts.
A printed-circuit
board 1s available
from FAR Circuits,
and I am presently
buying parts and as-
sembling kits. Figure
2(a) shows the PCB

Part
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10

C11

C12
C13,C14
C15

C16
C17
C18
C19,C20
D1, D2

R4, R5

R6, R7
RS
il b =

13, T4

U1, U3
U2
U4
US

R1, R2, R3, R8

Value

47 pF
100 pF
0.01uF
27 pF

0. 14uF
0.1uF
0.022uF
0.1uF
0.047uF
0.22uF
0.15uF"
0.22uF
0.15uF*
0.047uF
0.1uF
10uF
100uF
47uF
5-20 pF
220uF
1N34A
100 ohm, VaW
2.2k, VaW
1.5k

10k, VaW
10k

10.7 MHz

455 kHz

NEB02
MC3340
LM380N-8
78L05

SupeRX Parts List

Type

silver-mica or polystyrene
silver-mica or polystyrene
polystyrene or monolithic
silver-mica or polystyrene
ceramic disc or monolithic
polystyrene or monolithic
polystyrene or monolithic
polystyrene or monolithic
monolithic

monolithic

(alternate)

monolithic

(alternate)

monolithic

ceramic disc or monolithic
electrolytic, 16V
electrolytic, 16V
electrolytic, 16V

panel mounted tuning capacitor
electrolytic, 16V
germanium diode or equivalent
carbon composition
carbon composition.
(alternate)

carbon composition
potentiometer
microminiature (7mm)

IF transformer, green core
microminiature (7mm)

IF transformer, black core
double-balanced mixer
variable attenuator

audio amplifier

100 mA miniature +5V regulator

* C10 and C11 can range from 0.1 to 0.22uf. Valves greater than 0.33 cause distortion.

Other: Printed stripboard, DSE PN H5614 or equivalent, cabinet, plastic stick-on feet, 4-40
hardware, etc.

Mouser PN 421F223

Mouser PN 421F203

layout, and Figure 2(b) shows component
placement on the board. Even if you plan to
build only one SupeRX, I recommend that
you obtain the PC board, since it speeds con-
struction. I've found that a receiver board can
be completed in less than 2 hours.

For the prototypes, I used a product called
“*printed stripboard’’ that is available at very
low cost from Dick Smith Electronics. PN
H5614, the 3% " x 3" printed stripboard, has
a pattern of 0. 1" wide strips that are drilled at
0.1" centers to allow mounting and soldering
of parts to the board. The strips can be cut

with an X-acto® knife or a special strip cutter
marketed by Dick Smith to terminate the cir-

Sources for Parts

Printed Stripboard
Dick Smith Electronics
PO Box 468
Greenwood IN 46142
(800) 872-1373

Transformers

Mouser Electronics
2401 Hwy 287 North

Mansfield TX 76063
(817) 483-4422
(800) 346-6873

NE602s and MC3340s
A&A Engineering

2521 W. La Palma, Unit K
Anaheim CA 92801

(714) 952-2114

LM3BON-8

Digi-Key Corp.

701 Brooks Ave. South

PO Box 677

Thief River Falls MN 56701-0677
(800) 344-4539

Tuning Capacitors
Danny Stevig KA7QJY
PO Box 7970

Jackson WY 83001

KA7QJY has a fine line of reduction
drives and capacitors; also a limited
stock of NE602s and LM380N8s.

BCD Electro

PO Box 450207
Garland TX 75045-0207
(214) 343-1770

Note: You can get a drilled and plated
PCB from FAR Circuits (N9ATW),
18N640 Field Ct., Dundee IL 60118.
Price: $4.50 + 1.50 shipping each.

For a complete circuit board kit, you
can also write to me at MXM Industries,
At 1 Box 156-C, Smithville TX 78957.
Tel. (512) 237-3906. Price for the kit,
which includes the circuit board and all
components is $49.95 plus $4.00 S&H.
Texas residents add sales tax. Call for
any hard-to-find parts.
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RAMSEY ELECTRONICS

2 WAY RADIO
SERVICE MONITOR

COM-3, 1he world's mos! popular IDWw-C0ST SErvice mone-
ior For shops beg or small, the COM-J defivers advanced
Capabiitses for 3 tantalc prce—and our néw lease pro-
gram afliows you 10 own & COM-3 lor less than 53 .00 3 day
Feastures +Direct antry keyboard wilh programmable
memary *Audio & tranamitiers frequency counter sLED bar
graph trequencyfemor déviabon display «0.1-10.000 gV
putpul levels =High recéne sensithaty, less than 5 uV
=100 kHz 10 959 9995 MHz «Continuous freguency cower-
age *Transmil prolection, up o 100 watls «CTS tone
encoder, 1 kHz and exiernal modulaion

FREQUENCY COUNTERS

CT-70 7 DIGIT 525 MHz CT-90 9DIGIT600 MHz CT-125 S DIGIT 1.2 GHz

Fnally, a low-cost! lab qualty sional generator—a rue
ahernatrve o the £7,000 genarators The RSG-10 = a
hard wordng, bl easy to use generator deal for the lab
&3 wall a3 for production test Leasea it for less than $3.00 5
day. Features =100 kHz 10 999 MHz « 100 Hr resoluton 10
S00 MHz, 200 Hr above * - 130 10 + 10 dBm output rangs
*0.1 dB output resolution =AM and FM modulation =20
programmable mamones *Output selection in volts, dB,
dBm with instan! conversign between units *AF oulput
reversa power prolected +«LED display of all parame-
lers—no analog guesawork!

Ramsey Electronics has basn manufacturing &loc-
tronic lest gear lor over 10 years and is recognized for
its lab qualitly products at breakihrough prices. All of
our counters carry & full one-year warranly on paris
and labor. We take greal pride in being the larges!
manufacturer of low-cosl counters in the entire

NEW CT-250 2.5 GHZ

ACCESSORIES FOR COUNTERS

Telescopic ship anlénna—BNC plug, WA-1D $11.85

U 5 A, Compare specihications. Our couniers are full- High impedance probe, lght loading, HP-1 $1695
featured, from audio o UHF, with FET high Low-pass probe, audio use, LP-1 5$16.85
impedance input, proper wave shaping circuilry, and Direct probe. general purpose use, DC-1 51695
durable high guality epoxy glass plated-thru PC Tilt ball, elevates counter for easy viewing. TB-T0 $885
board construchon. All unils are 100% manufaciured Rechargeabls internal batlery pack, BP-4 5985
in the LS A. Al counters feature 1.0 pm accuracy CT-80 owen timebase, 0.1 ppm accuracy, OV-1 59.95
ALL COUNTERS ARE FULLY WIRED & TESTED
__MODEL | FREQ.RANGE | SENSITIVITY IGITS |  RESOLUTION PRICE
CT-50 20 Hz-600 MH: < 25 m¥ 1o 500 MHz ] 1 Mz, 10 Hz $18955
CT-70 20 Hr-550 MH2 < SO mV 10 150 Mz T 1 Hz, 10 Hz, 100 Hz $13985
CT-a0 10 Mz =500 MMz < 10 mV 10 150 MiHz ) 0.1 Hz, 1O Hz. 100 Hx $168.95
< 150-mV 1o 600 MH7
CT-12% 10 Hz-1 .25 GHz < 25m\V 10 50 MHz 9 01Hz 1 Hz, 10 Hz £189 95
< 15 mV o 500 MHz
< 100 m¥ 1o 1 GHz
CT-250 10 Hz-2.5 GHz < 25 m\V o 50 MHz 8 D1Hz 1Hz 10Hz £235 .95
typicaily 3.0 GHz < 10mV o 1 GHz
<50mVio25GHr
PS108 10 MHz-1.5 GHz < 50 mV Convert your existing counter $89 95
Prescaler diwvide by 1000 o 1.5 GHz

FM WIRELESS ¢
MIKE KITS

SPEED RADAR

$89.95
complete kit
S6-7

@ - B
e i FM-3
SHOWN
Pick tha unit that's right for you, All
urnits iransmit stable signal in BA-
108 MHz FM band up 10 300" axoapt
tor hi power FM-4 thal goes up (o Vs
mila.
FM-1, basic unit . $5.086
FM-2, as above but wilh added mike
preamp ; $7.95
FM-4, long range, high power with
vary sensitive audio section, picks
up voices 10" away $14.95
FM-3, compleie unil includes case,
banltery, switch, antenna, and buill-in
condensor mike. Excedlent fidedity
vory small, kit $16.95
FM-IWT, as above, but fully wired
and 1esied 518985
SMC minialire Sensiive mike Car-
tridge for FM-1.2. 4 $285

Boost those weak signals 1o your
scanner, TV, shorwave radio or fng-
guency counter, Flal 25 dB gain, 1 1o
1000 MHz. 3dB NF, BMNC conneciors
Runs on 12 VOC or 110 VAT
PR-2, wired, includes AC adapler

550 .85

Z2M POWER AMP

Easy 1o bulld powar amp has 8 tmes
power gain, 1Win, BW oul, 2Win
16W out, SW is for S0W oul. Same
amp as featured in many ham mag-
arine aricies. Complete with all
paris. kess case and T-A relay

PA-1, WY pwr amp kd

TR-1. AF sensed T-A relay kil

e 1

Mew low-cosl microwave Doppler
radar kit "'clocks™ cars, planes, boats,
horses, bikes or any large moving ob-
ject. Operates ail 2.6 GHz with up 10
| 1/4 mile range. LED digital readout
| dizplays speed in milas par hour, kilo-
meters per hour of feel per second!
Earphong output allows lor listening 1o
aciual doppler shifl. Lises two 1-1b col-
fee cans lor antenna (not included)
and runs on 12 VDG Easy o bulld—
all microwave circullry s PC stripline
Kt includes delivery. ABS plastic case
with speedy graphacs 1or a prolession-
al book A very usetul and full-of-fun kit

LO NOISE PREAMPS
Make thal reciever come
ALIVE! Small sire lor easy
mnstaiiation wih H-O tuned
mput for peak pariormance
Excelient gasn and nomse g
ure—guaranteed 10 mmprove
reception' Specily band
2M—PR-10. 220 MHz—PR-
20, 240 MHz —PR-40

Each ki

MUSIC MACHINE
Mead it M el prodare 75 dfie-
il sl 0 piDUR el
pia 3 doorchew soomds Lois o
o b Aoorheds. o0 O TP e
ERTe ofr horn et Dieee C
Ry on WV baney o wal A
ey Easpelery soogepr woime
0 ENutiabie lemse BN QAT
Ade o case == Ior 5 Rendiaore
et ol
Cormmete ot WMA-S
Case + wmob set, CMMLS

MICROWAVE

INTRUSION ALARM

A real mucrowave Dopples
sensor thal will Osiec! o his-
man az far 52 10 feal away
Operates on 1.3 GHEZ, and is
not sftected by heat, hght. or
vibralions. Deves up o 100
mA oulput, normailly opeen oF
closad, runs on 12 VDC
Compiets kit MD-3 51605

Commodore CH4/128 packet
racho nierface  Uses famogs
German Dwgcom software Fes-
fures EXAR IC chip sat fior reé-
anie opermion—runs HF or
VHF Inned (nchyies FREE fei
oftmgre PL Soard al necet
Sy parts and full documenta
i

Compiete kil PC-1

$49 95 $1795

24 85
$1255

TONE DECODER VOICE ACTIVATED | TELEPHONE TICKLE STIK TV TRANSMITTER
A compiete tone decooer | SWITCH TRANSMITTER A shocking kit! Biink- | Transmit your VCR o
on & single PC board Fes- | Voice activated | Minisized with profes- | ing LED attracts vic- | TV camera throughout

your house® Slable
guality signal, funable
Ch 4=86, Accepts sian-
dard video and audio

tms (o pick up Inno-
cenl-looking can—
you walch the fun! Ide-
al for office desks,

juras: 400-5000 Hr ad
jusiable range wia 20-um
pot, woltage réguinbon, 567
IC. Uselul for touch-lone

sional performance
Self-powared from
phone line, transmits
in FM broadcast band

switch kil provides
swilched outpul with
current capability up

to 100 mA. Can drive

burst datection, FSK, sc § rolays, hghts, LED, or | up 10 Va mile, Installs | partes, nosay know-it- | inputs.
Can also be used as a wia- § oven a tape recorder | easily anywhare onj alls| Complete kit,
bie tone encoder. Hunson | motor. Runs on 9 | phone line or insidej TS-4 kit |, $9.85 | JM-7 $14.895

51012 volls VDO phaone!

Complede kil, TD-1 . §5.85 § VS-1 kit . $6.95 ] PB-1 kit §$14.95

COLOR ORGAN LIGHT BEAM FM RADIO SUPER SLEUTH BROADBAND
See music come | COMMUNICATORS | Full-ledged superhet, | A super sensitive am- | PREAMP

Very popular sansilnag
all-purpose préamp,
ideal for scanner,
TVs, VHF/UHF rigs,
counters, Lo noisa, 20
dB gain, 100 kHz-1
GHz, 9V-12 VDC op-

plifigr which will pick
up A pin drop at 15
lest! Greal for moni-
lonng baby's room of
ds general purpose
amplifigs. Full 2W rms
outpul. Runs on 6 10

microvoll sensilivity,
IC delecior and 10.7
MHz IF. Tunes Sid
FM broadcasi band as
well a5 large poMmons
on each end. Idéal fos
“bug” recever. hob-

Tranamits audio over
infrared beam wp 1o
' —yse simple lens-
#4810 QO up 1o Ya mele!
Hum irpe, uses 30 kHz
carner. Greal for wire-
less aarphones o un-

alive! 3 diterant lights
flicker with music
One light sach lor
high, mugd-ranpe, and
lows. Each ingividual-
ly adjusiable and
drives up o 300D W

Runs on 110 VAC detectable “Dug.” by experimenis or § 15 volis, uSes D45 | erahon
ML-1 kit £8 35 | Transmitter < recein~ | even as FM radio! QM S0 Ak et SA-T ui £14 85
ersel, LBSE $1995 | FR-1 kit $1485 } BN-O kn $5.95
—

FANTASTIC 2M FM TRANSCEIVER

SYNTHESIZED—NO CRYSTALS TO BUY!

Ramsey breaks the pnoe barmer on 2 meter ngs' Here's the deal
rig bor field days, hamifests, vacatons, second cars and packet (#
even has dedicated packet connechons) Six expandabile diode-
receiver and EASY assembly. Why pay more for a secondhand
ohd rig when you Can make your Own or less. Have some fun with
your own truly AMERICAN-MADE FM ng! Thes kit comes com-
phote except for the case mike and speaker—ICOM o egual
speaker-mikes plug right in Add our own beautiful case s for 3
professaonal tactory ook
FTR-146 ki

FTHR-148-L aluminum case A knob sai

$12055
£24 95

2M & 220 BOOSTER AMP

Here's A great booster for any 2 mater or 220 MHz hand-held unit
Thase power boosters deliver over 30 walts of output, allowing you io
hit the repeater’s full quieting whilé the low nosae preamp remarkably

impfoves reception. Hamsey Electronics has sold thousands of 2 meter oo
amp kits, bul now we offer completely wired and lested 2 melar, as well

as 220 MHz, units. Both have all the features of the high-priced boost- )

ors at a fraction of the cost ‘ Waes
PA-102 MTR POWER BOOSTER (10 X power gain) :

Fl.l""|I wired & tested 5?955 i b OEE PR R
PA-20 220 MH: POWER EIDDETEFI :B X power gulnp

Fully wired & tested $79.95

20, 30, 40, 8OM
All Mode RECEIVERS

Build your own mini ham siation. Sensitive all-mode
AM_ CW. S55B recewers use direc! conversion dessgn
with NEGDZ IC as featured in QST and ARAL hand-
books . Very sansitive varacior tuned ovor enbire band
Pienty of speaker volume. Runs on 9V bantery. Very
EASY w0 buid, lots of fun and educatbonal—deal for
begmner or old pro. New 30-page manyual Aod the case
st for wel-fited professonal 0ok
Your chosce of bangs

20, 30, 40, 80M
CW TRANSMITTERS

Join the fun on ORPY! Thousands of these mini-rigs have
been soid and tons of DX contacts have been made
Imagine working Eastern Europe with a $30 transmil-
ler—that's ham radic at #s best! Thase CW ngs are ideal
males 10 the recervers at right They have hwo-poshon
vanable crystal controf jone popular ORP XTAL inciud-
ad), one wall output and busiit-in antenna swich. Runs on
12VDC. Add our maiching case and knob s for a hand-
s Fincshed ook

32795

Your chosce of bands §29 95 {Specify band: HR-20, HR-30, HR-40, HR-80)
(Specity band: QRF-20, 30, 40 or B0) Matching case & knob set, CHR $12 95
Maiching case & knob sat, CORP $1285

2,6,10 MTR, 220
FM RECEIVERS

E-ZKEY CMOS KEYER

Send perfect CW within an hour of recening thes kit!
Easy-to-build kit has sidetone oscillator, speed control
and kays most any transmilter. Auns for months on a 8y
baftery. 28-page manual gves daas on making your
own key lor extra savings. Add our malching case sel
for compléte station look.
CW-7 kit

Matching case knob set, CCW

ACTIVE ANTENNA

Cramped for space? Gel longwire perfarmance with
this dasktop antenna. Properly designed unit has dual
HF and VHF circultry and built-in whip antenna, as wall
as external jack, RF gain control and B8Y oparation
makes unlt ideal for SWLs, traveling hams or scanner
butts who need hotter reception. The malching case
and knob set gives the unit a hundred dollar look|

AAT K §24 95
Matching case & knob sat, CAA $1205

SPEECH SCRAMBLER

Commumicata in tolal privacy over phong of radio. ki
leatures full duplex operation using frequency M-
sion. Both mike and speaker o fing infout connechions
Easy hookup o any rado, and lelephong use reguings
no direc! connection' Easy 1o build 2 IC circust. Can also
be usad 10 descrambie many 2-way ramo ssgnals Fin-

$24 95
$12.85

Keep an ear on the local rapeater gang, monitor the cops,
chock oul the weather or just plain listen around. These
sensitive superhel recaivers are just the tickel. They tune
any 5 MHz portion of the band and have smooth varacior
tuning, dual conversion with ceramic IF filters, AFC, ad-
justable squelich and plenty of speaker volume. Runs on
9V battery and performance that rivals the big rigs! For a
completa finished pro look, add our malching case and
knob set with screened graphics
FM communications receiver kil £29 85
Specity band: FR 148 (2m), FRE (8m), FR10 (10m), FA-
220 (220 MHz)
Maiching case & knob sel. CFR

FM STEREO TRANSMITTER

#1289

tsh your kit off with the handsome case & kndb 58!
SS-7 kit $29 o5 STEHEO
Matching case & knob set. G55 $1295

SHORTWAVE RECEIVER
£ ¥

Run your cwn stereo FM saton! Transmd a stable ssgnal
in the standard FM broaccast band throughout the house
dorm or nesghborhood  Connects sasily to ine outputs on
CD player, tape decks, 2ic. Runs on 9V baftery. has
witernal whip antanna and external anisnna ack Add ouwr
case sed ko a3 "staton” look!
FM-10 kit
Matching case set, CFM

AIRCRAFT RCVR

529.95
$1295

Fantastic recerver that captures the world with just a
12 antenna’ Can receive any 2 MHz portion from 4-11
MHz. True superhet has smooth varactor tuning, AGC,
RHF gain control, plenty of speaker volume and runs on &
9V batery. Fascinating Scoul. schoal or club project
provides hours of fun for even the most senous DXer

For the car, consider our shortwave converer, Two
switchable bands (in 3-22 MHz rangs), each 1 MHz
wida—tunable on your car radio dial. Add some inferest
o yaur drive homea!

Hear exciting aircraft communications—pick up planes
up 1o 100 miles away! Recaives 110-136 MHz AM air
band, smooth varactor tuning superhel with AGC, ca-
ramic filter, adjustiable squeich, excallani sansihily and
lats of speaker volume. Runs on BY battery. Greal lor air
shows or just hanging around the airport! New 30-page

Shortwave receiver kit, SR 527096 manual details pilot talk, too, Add case set for “'pro’’
Shortwave converter kit, SCI $24.85 Itk

Matching case set for SRI, CSR $12.95 AR-1 kil $24 .85
Matching case sel for SCI,CSC $12 95 Matching case sel, CAR $12.95

TERNS

ey a 1V npl pleracp

Satrstaclion guaraniped, examang for 10

PHONE ORDERS CALL
= /16-924-4560

FAX 716-924-4535

fund shdd ™ fun o 2

=
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A COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center
has expanded to our new two acre facility
and World Headquarters. Because of our
growth, CEl is now your one stop source
for emergency response equipment. When
you have a command, control or communi-
cations need, essential emergency sup-
plies can be rushed to you by CEIl. As
always, for over twenty two years, we're
ready, willing and able to help.

Our RELMtwo-way radio transceivers were
especially created for government agencies.
When you need to talk to police, fire, ambu-
lance, or state, federal and international
response forces, RELM transceivers may be
quickly programmed forupto 48 frequencies.
Listed below, are some of our most asked
about transceivers. For additional assistance,
call CEl at 313-996-8888.

NEW! RELM® RSP500-A

List price $465.00/CE price $319.95/SPECIAL
20 Channel ® 5 Wait ® Handheld Transceiver
Frequency range. 148-174 MHz continuous coverage.
Will also work 134-148 MHz with reduced performance.
The RELM RSP500B-A is our most popular pro-
grammable 5 watt, 20 channel handheld transceiver.
You canscan 20 channels at up to 40 channels per
second. It includes CTCSS tone and digital coded
squelch. Snap on batteries give you plenty of
power. Additional features such as time-out timer,
busy-channel lockout, cloning, plug-in programming
and IBM PC compatability are standard. It is F.C.C,
type accepted for data transmission and D.O.C.
approved. We recommend also ordering the BC45
rapid charge 1'% hour desk battery charger for
$99.95, adeluxe leathercase LC45 for$48.95 and
an external speaker microphone with clip SM45 for
$59.85. Since this radio is programmed with an
external programmer, be sure to also order one
PM45 at $74.95 for your radio system.

NEW! RELM"” UC102/UC202

List price $128.33/CE price $79.95/SPECIAL
CEl understands that all agencies want excellent com-
munications capability, but most departments are
strapped for funds. To help, CEl now offers a special
packagedeal onthe RELM UC102 one watttransceiver.
You get a UC102 handheld transceiver on 154.5700
MHz,, flexible antenna, battery charger and battery
pack for only $79.95. If you want even more power,
orderthe RELM UC202 twowatt transceiver for$114.95.

NEW! RELM® RH256 NB-A

List price $449.95/CE price $299.95/SPECIAL
168 Channel ® 25 Watt Transceiver ® Priority
Time-out timer ® Off Hook Priority Channel
The RELM RH256NB is the updated version of the
popular RELM RH25868B sixteen-channel VHF land
mobile transceiver. The radio technician maintain-
ing your radio system can store up to 16 frequencies
without an external programming tool. All radios
come with CTCSS tone and scanning capabilities.
This transceiver even has a priority function. Be
sure to order one set of programming instructions,
part # PI256N for $10.00 and a service manual,
part# SMRH256N for$24.95 forthe RH256NB. A
60 Watt VHF 150-162 MHz. version called the
RHG06B is available for $429.95. A UHF 15 watt,
16 channel similar version of this radio called the
LMU15B-A is also available and covers 450-482
MHz. for only $339.95. An external programming
unit SPM2 for $49.95 is needed for programming
the LMU15B UHF transceiver.

NEW! RELM® LMV2548B-A

List price $423.33/CE price $289.95/SPECIAL
48 Channel ® 25 Walt Transceiver ® Priority
RELM’s new LMV2548B gives you upto 48 channels
which can be organized into 4 separate scan areas
for convenient grouping of channels and improved
communications efficiency. With an external pro-
grammer, yourradio technician can reprogram this
radio in minutes with the PM100A programmer for
$99.95 without even opening the transceiver. A

similar 16 channel, 60 watt unit calledthe RMVG60B
is available for $489.95. A low band version called
the RMLB0A for 30-43.000 MHz. or the RMLE0OB
for 37-50.000 MHz. is also available for $489.95,

RELM® Programming Tools

If you are the dealer or radio technician maintaining
your own radio system, you must order a programming
tool to activate various transceivers, The PCKITO10 for
$149.95 isdesignedto program almost all RELM radios
by interconnecting between a MS/DOS PC and the
radio. The PM100A for$89.95 is designed to externally
program the RMVE0 B, RMLGOA, RMLBE0OBand LMV2548
radios. The SPM2 for $49,85 is for the LMV25B and
LMU15B transceivers. The RMP1 for $49.95 is for the
RMUA45B transceiver. Programmers must be used with
cautionand only by qualified persaonnel because incorrect
programming can cause severe interference and dis-
ruption to operating communications systems.

* 4% Uniden CB Radios * %%

The Uniden line of Citizens Band Radio transceivers is
designed to give you emergency communications at a
reasonable price. Uniden CBradios are so reliable they
have a two year limited warranty.

PRO310E-A3 Unidend40 Ch. Portable/Mobile CB... $72.95

PRO330E-A3 Uniden 40 Ch. Remote mount CB...$98.95
GRANT-A3 Uniden 40 channel SSBCBmobile ... . $§152.85
WASHINGTON-A Uniden 40 ch, SSB CB base...$209.85
PC122-A3 Uniden 40 channel SSB CB mobile ... $113.95
PCBBA-A Uniden 40 channel CB Mobile...........578.85

PRO510XL-A3 Uniden 40 channel CB Mobile..... $34.95

PROS20XL-A3 Uniden 40 channel CB Mobile ... . $49.95
PROS535E-A Uniden 40 channel CB Mabile. .. .... .873.95
PROS38BW-A Liniden 40 ch. weather CB Mobile ... $78.95
PROB40E-A3 Uniden 40 ch. SSB CB mobile ..... $133.85
PROB10E-A Uniden 40 channel S5B CB Base ... $174.85

* % % Uniden Radar Deteclors %

Buy the finest Uniden radar detectors from CE| today.

CARD-A3 Uniden creditcard sizeradardetector. .. $127 .95
RD3XL-A3 Uniden 3 band radar detector......... $124.95
RDOGTL-A Uniden"Passport' size radar detector... $89.95
RDOXL-A3 Uniden "micra” size radar detector ... $107.85
RD25-A Uniden visor mount radar detector........ $54.95

Bearcat® 200XLT-A

List price $509.95/CE price $239,95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
Search ® Limit ® Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512, B06-956 MHLZ
Excludes 823.8875-848.0125 and 868.9875-894.0125 MHz
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability.
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar maodel without
the 800 MHz. band and 100 channels, order the
BC 100XLT-A3 for only $179.95. Includes antenna,
carrying case with belt loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat® 800XLT-A

List price $549.95/CE price$239.95/SPECIAL
12-Band, 40 Channel ® No-crystal scanner
Priority control ® Search/Scan » AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
Now...nothing excluded in the 808-812 MHz band.
The Uniden 800 XLT receives 40 channels in two banks,
Scans 15 channels persecond. Size 9% x 41" x 1215."
If you do not need the 800 MHz. band, a similar model
called the BC 210XLT-A is available for $178.95.

NEW! Uniden® MR8100-A

Call 313-996-8888 for special CEl pricing
12-Band, 100 Channel ® Surveillance scanner
Bands: 29-54, 116-174, 406-512, 806-956 MHz.

The Uniden MRB8100 surveillance scanner is different
from all other scanners. Originally designed for intel-
ligence agencies, fire departments and public safety
use, this scanner offers a breakthrough of new and
enhanced features. Scan speedis almost 100 channels
per second. You get four digit readout past the decimal
point. Complete coverage of 800 MHz, band when
programmed with a personal computer. Alphanumeric
designation of channels, separate speaker, backlit LCD
display and more. To activate the many unigue features
of the Uniden MRB100 a computerinterface program is
available for $19.95. Due to manufacturers' territorial
restrictions, the MR8100 is not available for direct
shipment from CEIl to CA, OR, WA, NV, ID or UT.

NEW! Ranger® RCI2950-A3

List price $549.95/CE price $259.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ® All-Mode Operation
Backlitligquid crystaldisplay ® Repeater Splits

RIT » 10 Programmable Memory Positions
Frequency Coverage; 28.0000 MHz to 29.6999 MHz.

The Ranger RCI2950 Mobile 10 Meter Transceiver
has everything you need for amateur radio com-
munications. The RF power control feature in the
RCIZ2950 allows you to adjust the RF output power
continuously from 1 watt through a full 25 watts
output on USB, LSB and CW modes. You get a
noise blanker, roger beep, PA mode, mike gain,
digital VFO, built-in S/RF/MOD/SWR meter. Fre-
quency selections may be made from a switch on
the microphone or the front panel. The RCI2950
gives you AM, FM, USB, LSB or CW operation. For
technical info, call Ranger at 619-259-0287.

RELM
LMV2548B
Only $289.95

OTHER RADIOS AND ACCESSORIES
XC385-A Uniden Ultra Clear Plus Cordless Phone. .. $89.95
CT78B55-A Uniden speakerphone cordless phone. .. $109.85
BCS55XLT-A Bearcat 10 channel scanner ........ $114.95
AD100-A F‘iug in wall charger for BCS5XLT........ 5§14.95
PS001-A Cigarette lighter cable for BC55XLT..... £14.95

VCOO1-A Carrying case for BCSSXLT .. ..., $14.95
BC7OXLT-A Bearcat 20 channel scanner.........$159.95
BC142XL-A Bearcat 10 ch. 10 band scanner......$84.95
BC147XLT-A Bearcat 16 ch. 10 band scanner ..., $94.95
BC172XL-A Bearcal 20 ch. 11 band scanner.....$134.95
BC177XLT-A Bearcat 16 ch. 11 band scanner., 513495
BC590XLT-A Bearcat 100ch. 11 band scanner. ... $194.95
BCT60XLT-ABearcat 100ch. 12 bandscanner. ... 5254 95
BCOO2-ACTCSStone boardfor BC590/760XLT. ... $54.85
BCOO3-A Switch assembly for BC590/T60XLT ....$22.95
BCB55XLT-A Bearcal 50 ch. 12 band scanner.., $198.95

BC1-A Bearcat Information scanner with CB .. .. £129.95
BC330A-A Bearcat Information scanner. . ......... $99.95
BCS5B0XLT-A Bearcat 16 ch. 10 band scanner ... .$94 .95
BP205-A NiCad batt. pack for BC200/BC100XLT,.. $359.95
TRAVELLER2-A Grundig shoriwave receiver. ... .. £89.95
COSMOPOLIT-A Grundig shortwave receiver.... $189.95
SATELLITS00-A Grundig shortwave receiver .... $679.95
SATELLITE50 Grundig shortwave receiver....... £949.95

ATSBO3A-A Sangean shortwave receiver.........$159.95
7T4102-A Midland emergency weather re::e'wﬂr ... $39.85
TT116-AMidland CBwithVHF weather& antenna. .. $66.95
TT118-A Midland CB mobile with VHF weather. ... $62.95
TT913-AMidland CB portable with VHF weather ... . $79.95
T786300-A Midland CB base station. ................ .$92.95
FBE-A Frequency Directory for Eastern U.S.A......$14.95
FBW-A Frequency Directory for Western USA. .. .. 51495
RFD1-AMI, IL, IN, KY, OH, Wl Frequency Directory .., $14.95
RFD2-A CT, ME, MA, NH, RI, VT Directory ......... £14.95
RFD3-A DE, DC, MD, NJ, NY, PA, VA WV Dir....... $14.95
RFD4-A AL AR, FL . GA, LA M5 NC, PR, SC. TN, VI...$14.95
RFDS-A AK, 1D, 1A, MN, MT, NE, ND, OR, SD, WA WY ... 514,95
RFD6-A CA, NV, UT, AZ, HI, GU Freq. Directory....$14.95
RFD7T-ACO, KS MO, NM, OK, TX Freq. Directory ... . $14.85
PWB-A Passport to World Band Radio. . .......... .$16.95
ASD-A Airplane Scanner Directory........oocviins $14.95
TSG-G7 “Top Sacret” Registry of U.S. Govt. Freq, ... $16.85
TTC-A Tune in on telephonecalls. . ................ $14.95
CBH-A Big CB Handbook/AM/FM/Freeband....... $14.85
TIC-A Technigues for Intercepting Communications ... $14.95

RRF-A Railroad frequency directory ............. $14.95

EEC-A Embassy & Espionage Communications.... $14.95
SMH-A2 Scanner Modification Handbook, Vol.2. ... $18.95
LIN-A Latest Intelligence by James E. Tunnell.....$16.95
ABOD-A Magnet mount mobile scanner antenna . ... 534 .95
ATO-A Base station scanner antenna . .. 534,95

USAMM-A Mag mount VHF ant. w/ 12 cabie ...... $39.95
USAK-A 3" hole mount VHF ant. w/ 17" cable ..., . $34.95
Add $4.00 shipping for all accessories ordered at the same time.
Add $15.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

Michigan residents please add 4% sales tax or supply your
tax L.D. number. Written purchase orders are accepted from
approved government agencies and most well rated tirms at
a 10% surcharge for net 10 billing. All sales are subject to
avallability, acceptance and verification. Prices, terms and
specifications are subject to change without notice. All
prices are in U.S. dollars. Out of stock items will be placed on
backorder automatically or equivalent product substituted
unless CEl is instructed differently. A $5.00 additional hand-
ling fee will be charged for all orders with a merchandise
total under $50.00. Shipments are F.0O.B. CEl wareghouse in
Ann Arbor, Michigan. No COD's. Not responsible for typo-
graphical errors,

Mail orders to: Communications Electronics’
Box 1045, Ann Arbor, Michigan 48106 U.S.A. Add
$15.00 per radio for U.P.S. ground shipping and
handling in the continental U.S.A. For Canada,
Puerto Rico, Hawaii, Alaska, or APO/FFPO delivery,
shipping charges are two times continental U.S.
rates. If you have a Discover, Visa, American Express
or MasterCard, you may call and place a credit card
order. 5% surcharge for billing to American Express.
For credit card order, call toll-free in the U.S. Dial
B800-USA-SCAN. For information call 313-996-8888.

FAX anytime, dial 313-663-8888. Order today.

Scanner Distribution Center” and CEl logos are trade-

marks of Communications Electronics Inc.
Sale dates 3/15/91 — 10/31/91 AD #032591-A

Copyright© 1991 Communications Electronics inc.

For more information call

1-313-996-8888

Communications Electronics Inc.
Emergency Operations Center

P.C. Box 1045 O Ann Arbor, Michigan 48106-1045 U.5.A.
For orders call 313-996-8888 or FAX 313-663-8888
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cuit. This product is easy to use, and inexpen-
sive, SO you may not want to use a circuit
board. The 40-meter prototype unit that |
built used a piece of printed stripboard mea-
suring 3% " x 27 I cut that board from PN
H5112, a larger panel of stripboard.

If you opt for using printed stripboard, plan
on spending several hours in construction.
Before you start soldering IC sockets and
transformers onto the printed stripboard, take
time to plan the position of each major ele-
ment. Use the general layout shown in Figure
2(b) for placement of the components. Tak-
ing time to plan in the beginning will be worth
it later in saved time and materials. Always
leave a spare hole on the strip, if you can—
you may want to add some components later.
Insert the various components into the board
for planning, then sketch the layout. I start by
locating the audio amplifier, then I work
backwards through the circuit. I mount the
components and solder them in the same
sequence.

The choice of a cabinet is entirely up to
you. Since there are only two controls, vol-
ume and tuning, a very simple package 1s
possible. I obtained my tuning capacitor from
BCD Electro. It is a small, inexpensive, sin-
gle-gang unit with a built-in reduction drive.
Its capacity range is about 5 to 20 pF, which
gives a tuning range from 7.000 MHz to
about 7.225 MHz to cover most of the 40
meter band. If you use a larger tuning capaci-
tor, you should place a small capacitor in
series with the tuning unit to reduce the
range. You'll have to experiment a bit to get
the right value. Of course, you could use a
voltage-variable-capacitor tuning scheme
with just another potentiometer on the panel,
rather than a tuning capacitor,

The problem of a tuning indicator is easy to
solve. You will find that for most purposes,
you will be able to guess at your calibration,
If you use a tuning capacitor with a built-in
reduction drive, you can allow the inner 1:1
shaft to protrude a little through the front
panel, and use a 4" collet with a pointer
soldered on it to indicate the received fre-
quency with a calibrated dial pasted on the
front panel. I use the 4" insert from an old
dial knob. Most old knobs have brass inserts,
and you can remove the insert from the knob
with a hacksaw. It is a simple matter to solder
a brass indicator to the insert and install it
inside the cabinet on the inner shafi. Allow
just enough of the insert to protrude through
the panel to give you a 1:1 tuning indicator,

Powering Up

The choice of power for the unit is easy! At
high volume, the SupeRX draws about 30
mA. | use a 9 volt transistor radio battery
mounted in the cabinet, with a subminiature
open-circuit jack to allow hookup of an exter-
nal battery or wall-transformer 9-to-12 volt
supply. A 9 volt transistor battery will last for
several hours, but for extended use, I recom-
mend a larger 9-to-12 volt battery or other
power source. Be forewarned that most of the
cheaper wall-transformer units are designed
for battery charging, and have only half-wave
rectifiers with practically no filtering—they

create so much hum or noise that they're
unusable!

I hate winding toroids, and as a result, ['ve
never really learned how to do it well. There
are no toroids in the SupeRX! Instead, I use
microminmature 10.7 MHz and 455 kHz tran-
sistor radio IF transformers. Be sure you get
the smaller (7mm) **‘microminiature’’ units—
their pins are just the right spacing for strip-
board, and they fit the available PC board.
You will have problems mounting the larger
(10mm) “*subminiature’’ transformers.

One of the''rules’ for using the NE602
mixer is that input pins 1 and 2 must not be
directly connected to ground. Any padding
capacitors must be connected across the
tuned portion of the input transformer, and
the “‘retuned’’ portion isolated from ground
as shown in Figure 1. If you build your unit
for 30 meters, no additional padding capaci-
tors across the transformer are required. If
you are going to be on 40 or 80 meters, you
will have to add capacitors across the tuned
circuit in the transformer—about 47 pF for 40
meters, and about 240 pF, or more, for 80
meters. Remember to include the tuning ca-
pacitor capacitance in the calculation—that
is, for 40 meters, the value of C4 should be
about 27 pF since the tuning capacitor has
about 20 pF, maximum.

Alignment

You need no special test equipment to align
your SupeRX. There are only four adjust-
ments, all of them to the transformers and
requiring only a screwdriver. Remember to
use an insulated screwdriver or tuning tool. I
solder pieces of scrap component leads to the
secondaries of the oscillator transformers,
(marked TP1 and TP2 on the schematic), and
use my frequency counter or oscilloscope for
a rough calibration. If you don’t have a scope
Or a counter, you can use your receiver for a
rough calibration. Connect a short piece of
hookup wire to the receiver antenna, and
place the wire near to the oscillator you are
checking. Remember that since we are using
a 455 kHz IF, the local oscillator will be
operating at 455 kHz above or below the
received signal. Thus, to get a rough align-
ment at 7.000 MHz, you would tune your
oscillator to either 6.545 or 7.455 MHz.
Most ham band receivers have sufficient out-
of-band range to allow you to tune the mixer
oscillator.

Aligning the 455 kHz oscillator in the
product detector can be done in the way de-
scribed above. If you do not have a scope or
counter, you can use an AM broadcast re-
ceiver. Almost all BC receivers have a 455
kHz IF. If you couple your product-detector
oscillator to the BC receiver with a short
piece of hookup wire loosely wound around
or placed near the oscillator transformer and
the BC radio IF transformers, you can tune
the oscillator close to 455 kHz. Tune for a
zero beat from the BC receiver. The final
tuning of the BFO is accomplished with on-
the-air signals.

All additional *‘fine tuning™ i1s done with
the SupeRX operating. The input trans-
former, T1, is peaked on an incoming signal,

as is the 455 kHz coupling transformer, T3.
The tuning of the product-detector oscillator
should be done on an SSB signal—if you tune
the BFO so that you can copy an LSB signal,
the frequency of the oscillator is properly
located near the edge of the IF passband,
affording near single-signal reception—opti-
mum for CW reception.

Conclusion

There you have it, a simple but adequate
receiver for CW or SSB. I have found that
although many designers bad-mouth the
NE602 because of its limited dynamic range,
it performs more than adequately for a simple
CW receiver. It offers a lot of features that
other devices don’t: low cost, availability,
and ease of use and alignment. | added a
switchable 10 dB attenuator in the antenna
input, which reduces some of the high-level
signals we find on 40 meters down here in
Texas. The ARRL Handbook gives values for
different degrees of attenuation.

I have coupled my 40 meter SupeRX to a
2W crystal controlled transmitter. [ use the
12 volt keyed voltage to attenuate the
M(C3340 gain to allow using the receiver as a
keying monitor. It works OK, but I still
haven't solved all of the audio thumping
problems. At present, it’s better to use a panel
switch for changing from receive to transmit.

You can adapt any one of several excellent
transmitter designs in the literature, I'm sure,
to give you a small. easy-to-build QRP ng
with excellent performance at minimum cost.
A 51,000 rig to work CW is not at all neces-

sary' |l

You may reach Bruce O. Williams WAG6IVC at
Rt. I Box 156-C, Smithville TX 78957.

BATTERIES

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

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

E.H.YOST & CO.

7344 TETIVA RD.
SAUK CITY, WI 53583

.7 (608) 643-3194
% FAX 608-643-4439
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? J \] T H Emfdg;rmfnnas

™o premiag. No mmng, Mo Leobs 1o st
™TadNohaeoa 80ow, 40, 20 17,128 1A TANT 2 s No-tuse on
30, 20 & 10. Work ather bands ' macr. DX & Gais fise w frequencs
Resdy to Ulse Now Kk -Proof Mo frapa or Reststors
tncludes Costom Wx-Sealad issalated fo 3000 W
100 fr. RG-5x feedline Low MNose Hated 800 Watrs

Call 3o Order
WindomTechNote F126 TM $18h_9:;:; ;f_

$6.55 ppd USA,

Info: 8013730428 Mz Sg?‘-’} 57
AntennasWest on L loag =5
Box 30062, Provo, UT M605 L Puori-s 800-926-7373
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Courteous Service - Discount Prices - Fast Shipping
ALEELECTRONICS
P.O. Box 567 » Van Nuys, CA 91408

HALL EFFECT SENSOR

Microswitch # SS41 - Tiny, solid state switch
reacts instantly to proximity of magnetic field. I”

Operates al extremely high speeds, up 10
100 kHz. Casesize: 0.1Z° X 0.17" X 0.06" thick.

4.5 Vdc 1o 24 Vdc supply voltage. 10 ma. sink type
digital output. Operating gauss - 15t0 40, P.C. leads.
CAT # HESW-2 75¢ each + 10 for $6.50

100 for $60.00 = 1000 for $500.00

FLASH ASSEMBLY

This NEW compact flash . J’ .

assembly comes from a “a Fu Sl
U.S. manufacturer of cameras. P

Unit operates on 3 Vdc
and measures 2 1/2° X 1 1/4°,
Ideal for use as a strobe, warning light or attention get-
ter. Complete with instruction on how 10 wire.

CATs FSH-1 $3.75 each 10 for $35.00

TELEPHONE KEYPAD

12 button telephone keypad.
vory finish, 283" x 2.2 x

0.58" thick. Matrix encoded.

security I
CAT # KPT-1 $1.00 sach
10 for $9.00

Special New Reduced Price

HOTOFLASH CAPACITOR

Rubicon CE photollash capacior,
0.79° dia. X 1.1° high. These are
new capacitors that have been
prepped with 1.4" black and ’
red wire leads soldered 10 the terminals.
210 Mid 330 Vot CAT# PPC-210
$1.25 sach - 10 for $11.00 « 100 for $100.00

Large quantities available. Call for pricing

SWITCHES

§

0.Z° diameter X 0.65" long e——

mearcury tilt switch. S.P.S.T,

Closes dircult when swilch Is lited approx. 5 degrees.

CAT # MS-3 $1.00 each « 10 for $8.50 = 100 for $85.00

Rotary BCD Switch —

EECO # 2310-02G - BCD 10 position . sy

rotary switch. DIP configuration fits In | | =52¥

standard 8 pin |.C. socket. Right angle

style. Screwdriver actuation. 0.42° cube, CAT# RDIP-2
$1.75 each - 10 for $16.00 « 100 for $145.00

HEAVY-DUTY NICKEL
CADMIUM "C" BATTERY

PRICE REDUCED ON 10 OR MORE.
CATe HONCB-C
10 pieces for $42.50 ($4.25 sach)
100 pieces for $375.00 {$3.75 sach)

REFLECTIVE OPTO SENSOR

TRW/Optron # OPB5447-2

lor the 48 continental U S A $3 50 per order. All others

including AK, Hi, PR or Canada must pay full shipping

Al orders defvered in CALIFORNIA must include stale
salestax (6 % 6 12 % 7 %) .Ouantities Limiled
NO C.OD. Prces submct o without nobice

Call or Write For Our

FREE 60 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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32 73 Amateur Radio Today = April, 1991

The HF5B “Butterfly”™

A Compact 2 Element Beam
for 20-15-12-10 Meters
Operate As A Dipole on 17 Meters

Butternut
Verticals

Butternut's HF
verticals use
highest-Q tuning
circuits (not lossy
traps!) to outperform
all multiband designs
of comparabie sizel

Model HFBVY

"i'.i‘l:' ‘1":_.' 3El E‘E ".5 ﬂ""l': 1‘:. s
dutimant Candowitchng

sAgd-on kit for 17 ang 12 malers
avarlable now
tal

* Unique design reduces size Model HF2V
but not performance.
* No lossy traps; full =Automatic bandswitching on B0 and
element radiates on 40 melers
all bands. *Add-on units for 160 and 30 or 20
* Turns with TV melers |}
rotor =32 teel tall - may be lop loaded for l:_:] ..‘._ -

*Designed ot the low-band DXer

» 191bs. additional bandwidih

For more information see your
dealer or writ® for a free brochure

ﬂ'& BUTTERNUT ELECTRONICS CO.
\ENN,/ 405 East Market, Lockhart, TX 78644

1691 MHz Weather Satellite System

Spectrum International, Inc. is pleased to announce their
appointment as North American and International distributor of
Time-Step Electronic’s Weather Satellite Receiving System.

This high quality, low cost system consists of:

1691 MHz GaAs FET Pre-ampl. model TS-1691-P.Amp $175
1691 MHz Receiver model TS-1691-Recvr $ 450
Decoder Board & Software model TS-VGA-SAT3 $ 300

Also available to complete the system are:

Low Loss (microwave) Coaxial Cable (65ft)

with connectors. model 1691-coax ass'y $ 45

1691 MHz Loop-Yagi Antenna model 1691-LY(N) $ 92

1691 MHz Loop-Yagi Extension model 1691-LY-XTN $ 75
WX-SAT System (all the above items) $1100
Demonstration Disc (IBM-PC VGA compatible)

of signals recorded from WX-SAT system. $ 5

Shipping: FOB Concord, Mass.
Prices subject to change withoul nolice.

SPECTRUM INTERNATIONAL, INC.
Post Office Box 1084-S

Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145
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A New Amateur Radio Magazine!

Radio Fun

Here's your chance to subscribe at a
pre-publication rate to a brand new ham
publication. The Premiere Issue alone
should turn out to be worth several times
the subscription price! The first issue of
73 is going for hundreds of dollars these
days.

The pre-publication subscription price
is only $9.97 for 12 issues! Not only that,
but you’ll get at least $25 in discount
coupons as a bonus. That’s right, you'll
be able to save over double the subscrip-
tion price when you order from Uncle
Wayne's Bookshop and other Radio Fun
supporting advertisers.

SO, WHAT'SINIT?

If we sent you blank pages it would be
a bargain, so what's the difference?
Well, if you insist on looking a gift horse
in the mouth, to coin a phrase, okay,
here's what’s in store for you.

First out, Radio Fun 1s aimed at help-
ing newcomers to amateur radio to both
get their higher class licenses and to have
more fun with the tickets they have. This
means we |l be running simple theory
articles to help you actually learn how
electronics and radio work. That's a lot
better than memorizing the Q&A ba-
loney and feeling dumb for the rest of
your life. We're talking simple, so don’t
panic. Much of this will be the same as
we’'ll be using to teach 5th-8th grade
students about electronics and communi-
cations.

No, it isn’t going to be all theory. The
name is Radio Fun, so we’ll be review-
ing every Kit we can get our hands on.
The idea is to get you to buy, assemble
and use all kinds of gadgets - some for

amateur radio, some not. There's noth-
ing like building to actually get familiar
with electronics and turn book theory
into practical understanding.

We'll have columns on activities
which are geared to Novices and Techs.
We’ll be trying to get you involved with
repeaters, packet radio, SSB on 2m,
satellite communications, DXing on
10m, and stuff like that. We’ll also be
urging you to forget how much you hate
the code and learn it Uncle Wayne's way
so you can go on to General and Ad-
vanced tickets, How else can we get you
up on 15m and 20m so you can help clean

those bands? We need your help...badly.
Yes, we'll be running stuff on QRP
(rigs running under one watt), on hidden
transmitter hunting, on how to cope with
overbearing old timers at ham club meet-
ings, on how to find parts, on how to put
up simple antennas. ..things like that.
The Premiere Issue will be out in late
April and the regular monthly issues will
start in September. If you pass up this
one you'll never forgive yourself. Just
send your order with payment and we’ll
see that you get the big Premiere Issue, a
wad of discount coupons, and our eternal
thanks for helping a new ham publication

up the mess the Extras have made of  get started. —Wayne W2NSD/1
I_ ! . 12 issues of Radio Fun -
I YES! Sign me up right now! for $9.97. I
| name CALL |
I ADDRESS l
CITY STATE ZIP
MG Niss Amex Check .  $10cash____ MO ___
| CARD # EXPIRES l
I Class License Year licensed 73 Subscriber |
QST subscriber CQ Subscriber
I Mail to: Radio Fun; Forest Rd. Hancock, NH 03449 I
[Yes, you can call it in via 800-722-7790 or fax it to 603-525-4423] '
I Canada add 5700 plus _T0OGST. Foregn add $1.2 (0 surface. 336 00 armanl. Newsatand Rate 51500 Basac Subscription Rate $14_ 97 Premicre

Issor avaslahde 4791 . Momthly publcanon begim 991

SACM2




73 Review

by Bill Clarke WA4BLC

Number 10 on your Feedback card

The Carolina Windom 160

Work 160-10 meters with just one antenna.

The Radio Works

Box 6159

Portsmouth VA 23703

(804) 484-0140, FAX (804) 483-1873
Price Class: $95

R ecently, | decided to become active on
160 meters. It was either that or miss out
on one of my evening nets for the remainder of
the winter. Remembering that this project
would be used for SSB rag-chewing and not
heavy-duty DX, | went over the various anten-
na answers that are generally thought of for
160. | eliminated some of them as requiring
too much work (ground radials, etc.) or as too
limiting (monoband). Then, along came the
Carolina Windom 160, from The Radio Works,
another version of that marvel W8GZ gave us
back in 1928.

In December 1988 | reviewed the Carolina
Windom standard 80-10 version. | used it for
many months at my Virginia QTH, then moved
it to my new QTH. With a tuner, its versatility
allowed me to operate on any of the bands,
including WARC, from 80 through 10 meters.

This multiband versatility was what attract-
ed me to the 160 version of the Windom. |
could use it on top band and all the other
bands, too. It could act as a backup to my
trusty dipole on 75, and see primary use on 40
and up. Not bad for one wire.

A ‘'Package of Antenna’’

The package the 160 comes in will surprise
you. It's a plastic bag, of some weight, con-
taining the wire elements (265 feet of #14
multistrand copper wire), a 22-foot RG-8X ver-
tical radiator, a line isolator, and a matching
unit (used like a center insulator). Now, before
you ask. . .if you want, you can order the 160
with #12 stranded copper or copper-weld wire.
In locations prone to high winds, the latter may
be a prudent choice, but my 160 has experi-

enced winds in excess of 75 mph and suffered
no failures.

Photo A. The Carolina Windom 160 package,
unassembled.
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Figure 1. Diagram of the Carolina Windom
160.
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Figure 2. SWR plot of the Windom on 160
meters.

Installation

| installed the 160 in a drooping dipole man-
ner: the highest point at 48', with the ends
dropping down to about 20'. Keeping the ends
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Figure 3. Azimuth plot of the Windom on 160
meters (using ELNEC 1.15M).
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Figure 4. Elevation plot of the Windom on 160
meters.

In the air avoids possible contact with unau-
thorized creatures (deer, cows, neighbor’s
kids, etc.). The 160 is supported about 15 feet
from the matching unit (center insulator) and
vertical radiator. A movable insulator is placed
on the long element just for this purpose. This
is to eliminate the possibility of interaction be-
tween the tower and the radiator. The line
isolator is about 18 feet in the air.

Tuning

The SWR curve is gentle and | am able to
operate from 1.825 MHz to 1.975 MHz without
needing a tuner. On the remaining bands (80-
10), the use of a tuner is mandatory. However,
all bands tuned easily and appear relatively
broad.

How It Works

The Windom is fed off-center. In fact, this
model is fed about 50’ off-center. Therefore,
because an unbalanced condition exists at
the feed point (the RF current is out of bal-



W Regular SALE

IC-765 'x{:w'ps;keyewaum tuner...... 3149.00 CALL

IC-751A 9-band xcvr/.1-30 MHz rcvr 1699.00 CALL
PS-35 Internal power supply......... 219.00 199%
FL-63A 250 Hz CW filter (1st 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. 39.00

IC-735 HF xcur/SW rcvr/mic........... 1149.00 969%

PS-55 External power supply ........ 219.00 199%
AT-150 Automatic antenna tuner.... 445.00 CALL
FL-32A 500 Hz CW filter.............. 69.00
EX-243 Electronic keyer unit......... 64.50
UT-30 Tone encoder..........ccoe....  18.50

16725 HE 2evr/SW reur e cinviins 949.00 799%
AH-3 Automatic ant tuner... (Speeial) 489.00 379%

IE 726 10-band xcvr/Bm........cco..... 1299.00 CALL

2S50r Regular SALE
IE EI{l HF sulnj state amp w/ps........ 1999.00 1699
IC-4KL HF 1KW out s/s amp wr’ns ..... 6995.00 CALL
EX-627 HF auto. ant. selector (Special) 315.00 269%
PS-15 20A external power supply....... 175.00 159%
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319

SP-3 External speaker................... 65.00
SP-7 Small external speaker ............ 51.99
CR-64 High stab. ref. xtal: 751A, etc... 79.00
SM-6 Desk microphone........c.ccovee.e. 47.95
SM-B Desk mic - two cables, scan ...... 89.00
AT-500 500W 9-band auto. ant. tuner  589.00 519%
AH-2 8-band tuner w/mount & whip... 758.00 689%

AH-2A Ant tuner system, only (Special) 559.00 469
Accessories for IC-765/781/725 e Call for Prices

O
ICOM

* Large Stocks
* Fast Service
* Top Trades

ol AES"

VHF /UHF Base Transceivers Regular SALE
IC-275A 25w 2m FM/SSB/CW w/ps... 1299.00 1129
IC-275H 100w 2m FM/SSB/CW........ 1399.00 1199
IC-475A 25w 440 FM/SSB/CW w/ps 1399.00 1199
IC-475H 100w 440 FM/SSB/CW (Spee) 1599.00 1269
IC-575A 25w 6/10m xcvr/ps r’pecr#ﬂ 1399.00 1099
IC-575H 25w 100w 6/10m xcvr.. 1599 00 1469

Regular Sale

IH abile Tr: ivers
|E EEQF\ 25w 2m FM’ETTF’ MG o 449.00 389%
IC-229H 50w 2m FM/TTP mic.......... 479.00 CALL
IC 443# 2ow 440 EM/TTP .. fCJ'M'EﬂHU 299.00 499%
and FM Transceivers Regular Sale

IE 322{]& 29W Emﬁiﬂlﬂ FMIT?P mic...
IC-3220H 45w 2m/35w 440 FM/TTP

659.00 569
699.00 599

899.00 CALL
999.00 CALL

Regular Sale

Wulti-bana- +M 1 r3 e
IC 9[11 2m/440 F|her {JIH xt:w __________ 1199.00 CALL
UX-RS1A Broadband receiver unit... 389.00 CALL

299.00 269%
349.00 319%

UX-19A 10w 10m unit .oooveeinnneinn,
UX-59A 10w Bmunit....oovevvvennnn,

UX-S92A 2m SSB/CW module........ 599.00 CALL
UX-39A 25w 220MHz unit (Speeial) 349.00 279%
UX-S94A 430 SSB/CW module ...... TBA
UK 129A lDw 1. EEHz Ut e 549.00 4999%
HF /UHF Mobile Transceivers Regular Sale
Il'; 970A 25w ZmMED MHz tranﬂﬂewer 2895.00 2499
IC-970H 45w 2m/430 MHz transceiver 3149 2699
UI Rﬂﬁ 5[} 905 Mhz receive unit.... 389.00 349%
Regular Sale
.ﬁH 32 E‘mfﬂaﬂl} [}uaF Band mobile ant 39.00
AHB-32 Trunk-lip mount.............. 35.00
Larsen PO-K Roof mount............. 23.00
Larsen PO-TLM Trunk-lip mount..... 2470
Larsen PO-MM Magnetic mount ..... 2875
Repeaters Regular Sale
RP-1510 2m 25w repeater.............. 1849.00 1649
RP-2210 220MHz 25w rptr ... (Special) 1649.00 1399
RP-4020 440MHz 25w repeater........ 2299.00 1999
RP-1220 1.2GHz 10w repeater....... 2599.00 2249

Use your
CREDIT
CARD

Order Toll Free: 1-800-558-0411

AMATEUR ELEGTRONIC SUPPLY.

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

AES® BRANCH STORES

ORLANDO, Fla. 32803 CLEARWATER, Fla, 34625 LAS VEGAS, Nev. 89106 ERICKSON COMMUNICATIONS

WICKLIFFE, Ohio 44092
28940 Euchid Avenue
Phone (216) 585-7388

1-800-321-3594

621 Commonwealth Ave.
Phone (407) 894-3238

1-800-327-1917

1898 Drew Street
Phone (813) 461-4267

No Toll Free Line

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

1-800-634-6227

Regular SALE
409.00 349%
449.00 329%

41500 CALL
439.00 319%

449.00 369%
449.00 CALL

429.00 CALL
449.00 CALL

629.00 549
629.00 CALL

Hand-neigds

Sy |C-02AT/High Power

|C-04AT 440 (Closeoui)

& IC-25A 2mHT.........
i IC-2SAT 2m/TP (Spee)

¢ |C-3SAT 220 HT/TTP

IC-4SAT 440 HT/TTP

IC-2GAT 2m HT/TTP
IC-4GAT 440MHz, TTP

L 1C-32AT 2m/440 HT
L 1C-24AT 2m/440 HT

| Limited Offer! .. FREE BP-82 external 7.2V @
300ma. battery with IC-3SAT puchase.

Aircralt band handhelds EEEUIE[ SﬂLE
A-2 SW PEP synth. aircraft HT.......... 525.00 479%
A-20 Synth, aircraft HT w/VOR [(SPEIE) 625.00 499%

For HT Accessories ® CALL for Prices

Hece Regular SALF
R- ?IA lﬂﬂkHz JUMHZ TV s s s $999.00 CALL

RC-11 Infrared remote controller ... 70.99
FL-32A 500 Hz CW filter.............. 69.00
FL-63A 250 Hz CW filter (1st IF)..... 59.00
FL-44A SSEB filter (2nd IF)............ 178.00 159%
ERF FM G0 i v o 49.00
EX-310 Voice synthesizer............. 59.00
CR-64 High stability oscillator xtal 79.00
SP-3 External speaker................ 65.00
CK-70 (EX-299) 12V DC option ...... 12.99

MB 12 Maobile muunt ..................

. 1199.00 1029
RC-12 Infrared remote controller.... 70.99
EX-310 Voice synthesizer ............ 59.00
TV-R7000 ATV unit......ooveiiiniinens 139.00 129%

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

iy

R-9000 100KHz-2GHz all-mode revr ... 5459.00 4699

Due to the size of the ICOM product line, some
accessory items are not listed. If you have a question,
please call. Prices subject to change without notice.

Top Trades ! ® We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
Write or Call for our Quote Today!

AES® & Qver 24 Years in Amateur Radio
HOURS: Mon. thru Fri. 9-5:30; Sat. 9-3

FAX: (414) 358-3337

Associate Store
CHICAGO, Illinois 60630

5456 N. Milwaukee Avenue
Phone (312) 631-5181

1-800-621-5802
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Figure 5. The Carolina Windom 160's azimuth pattern for 75m (a), 40m (b), 20m (c), 15m (d) and

10m (e). meters.

ance), the coaxial feedline will radiate. This
is a planned condition and is the reason this
type of Windom is so effective on the higher
bands.

Naturally, you don't want to have uncon-
trolled radiation from the feedline. To limit it, a
line isolator has been installed at the feed line
end of the vertical radiator (22 feet down).
From this point to the transmitter there will be
no feedline radiation.

The vertical radiator, in the case of higher
frequencies, gives the effect of an inverted
vertical antenna. The horizontal elements

continue to radiate as would be expected, giv-
ing a combination of horizontal and vertical
radiation.

As with all multiband wire antennas, some
gain and directivity will be attained as the fre-
quency goes up.

On The Air

On 160 meters, | consistently work up and
down the East Coast and am very pleased with
the good reports | get. Of course, you must
remember that with the antenna as low asit is
(48'), DX will indeed be rare.

BUILT-IN SWITCH
SELECTS EITHER
HEIL HC-5 OR
HC-4 KEY
ELEMENTS.

90's,

top of the pile
the microphon

#2

chews with the gang or capturing the

Specify your radio—HEIL will install mating -
ORDER LINE 618-295-3000 = =

HE l L SOU ND Producing the world’s most articulate audio

HIM-10 DUAL

T T
e e

HEiL]
be it lengthy rag apns

ups, the HEIL HM-10 is
e for you!

iInector.

Heil Drive, Marissa, IL 62257
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Specifications
Freq. Coverage 160-10 meters
Gain As much as 10 dBd
Size 265'Hx22'V
Polarization Vertical & horizontal
Feed Line 500 coax
Matching method See text
Power rating 1500W recommended
Height 40" (usable at 35')

On 75 meters, for contacts under 1,500
miles, | have found that it is generally 5 to 10
dB down when compared to my 75 meter
dipole at the same height. This is a general
statement, as there have been exceptions to
the rule. Beyond 1,500 miles, the Windom
takes over, usually 5 or 10 dB ahead of the
dipole.

On 40 meters, there is a slight edge with the
Windom. Consistently, whether DX or local,
the Windom wins over the inverted vee by
about an S-unit.

On 30 meters and up, the Windom is all |
have at the present time. There is no tribander
or other fancy array to compare it with, but I'm
very satisfied with the Windom's overall per-
formance. | did, for a short time, compare the
original Carolina Windom to the 160. Although
there were a few times when one or the other
seemed to be slightly ahead, there was gener-
ally no difference. End result: An improved
antenna that didn’t take away from the original
version.

The Plots

The plots shown in Figures 3 through 7
were done with ELNEC (see my review in 73,
January 1991), and printed on a Canon Laser
printer.

Nice Points

All the pre-made connections were good
and solid. The vertical radiator, a piece of
RG-8X coax, is pre-made with an end connec-
tor and the line isolator installed. There is a
small movable insulator on the longest leg to
facilitate hanging the antenna. Coax Seal
comes with the antenna. . .use it, it'll save
you grief later on down the road.

Problems

Of course, the 160 does have a few draw-
backs. Specifically, its size of 265 feet. Having
used wire antennas in many difficult and small
installations, | can assure you that some bend-
ing of the end elements is quite acceptable.
Signal degradation will be negligible, unless
you actually fold the wires back on them-
selves. So don’t be daunted by restrictive lot
sizes.

Final Remarks

Would | recommend it? Yes, the Carolina
Windom 160 is a really good all-around anten-
na that works well on the lower bands and
exhibits gain and directivity on the upper
bands. Due to the vertical radiator, it is a step
ahead of the typical multiband wire antenna,
as seen in the plots. The size is somewhat
formidable, but the Carolina Windom 160 is a
single antenna that does it all from local 160/
75 round tables to 10 meter DX. B8



DCS-23 Microminiature DCS Encoder-Decoder

Compatible with all digital continuous tone coded squelch systems
used in Land Mobile radios such as: "Digital Private Line", "Digital
Channel Guard", "Digital Call Guard", etc.

* Microminiature in size, 1.36" x 1.18" x .25" to fit inside all mobile units
and most portables

* Totally immune to RF

* Uses crystal controlled CMOS microprocessor for low voltage
operation

* Three pole high pass filter included to remove tone from received
audio

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

* Double sided tape supplied for quick mounting 7,

* All industry standard digital codes are field programmable with
simple PCB jumpers

* All 512 octal codes can be programmed

* Simple field programming of both transmit and receive data polarity

» Operates over full temperature range of -30°C to +65°C

» Easy hookup with external diodes for multi-code encode or decode

* Powered by a very low voltage of 6vdc to 20vdc @ 8ma.

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

* Immediate one day delivery

Decode Encode

* Sensitivity better than 15mv * Golay 23 bit digital word sent at

* A signal to noise ratio of better 134.4 Hz data rate
than 4db Sinad reliably operates * Turn off code of 134.4 Hz sine
decoder wave for 180ms sent to eliminate

* Decode time is 171ms (one word receiver squelch tail
length) * Qutput Z is 2.2k, AC coupled,

* Decode input Z is 60k, AC and adjustable from 0-3v
coupled, for easy discriminator * Open collector high current
hookup transistor for P.T.T. keying

* Open collector transistor muting * Test code to set transmitter
can be programmed for ground to modulation level included

enable or ground to mute

* Automatic hookswitch monitoring
when mike is removed from
hanger

* Automatic squelch tail elimination 05
by turn off code detection $ 59. eaCh

’ COMMUNICATIONS SPECIALISTS, INC.
£ 426 West Taft Avenue -+ , CA 92665-4296

h Local (714) 998-3021 « FAX (714) 974-3420
Entire US.A. 1-800-854-0547

CIRCLE 10 ON READER SERVICE CARD



73 Review

Ameritron’s AL-811
Linear Amplifier

Get the real thing at the right price.

by Bill Clarke WA4BLC

Number 11 on your Feedback card

Ameritron

921 Louisville Road
Starkville MS 39759
Tel. (601) 323-9715
Price Class: $599

n the world of linear amplifiers, only one

factor seems to be emphasized: cost, The
higher the cost, the better the amplifier. And
the better the ampilifier, the better the signal.
Hmm, the latter is an interesting premise, but
not necessarily true.

The object of a linear amplifier is to increase
the RF output of your station. In simple terms,
to increase the talk power. When figuring pow-
er increases, you must be aware of a general
understanding among radio operators—the
law of decibels.

Let's take a typical 100 watt PEP exciter
(the average modern transceiver output) and
double the power. The new output of 200 watts
iIs an example of 3 dB gain. This gain repre-
sents what is considered a noticeable re-
ceived signal increase, attained every time
the power is doubled. This, doubled
to 400 watts, makes a total gain of 6
dB; 800 watts, a gain of 9 dB; 1600
watts, a gain of 12 dB. Of course,
the FCC limits power out to 1500
watts, but we won't split hairs over
the extra one hundred watts for this
paper exercise,

You can see from the example
that the greatest gains are at the
lower watt end of the scale. What,
you ask, does this have to do with a
review of a linear amplifier? Simple
economics! It is much less expen-
sive to attain a 9 dB gain than a 12
dB gain. In fact, going from 100
watts to 800 watts will be less ex-

pensive than going from 800 to
1600 watts. The power supply can

on our imported rigs. The two front panel me-
ters are well-lighted and easily read. One me-
ter displays either high voltage (HV) or plate
current (Ip), the other monitors the grid current
at all times. A red LED indicates key-down,
and a standby switch is included on the front
panel.

Inside the AL-811 you will find three 811As
in a grounded grid arrangement. This is an old
and well-proven tube design, originally devel-
oped for use in RF. They are capable of han-
dling considerable abuse at the hands of
hams lacking tuning expertise. In the event of
failure they are readily available for about $25
each. This is considerably less than even the
3-500Z, which now goes for well over a hun-
dred dollars.

To prepare the unit for operation, just re-

= —

Photo A. The AL-811 covers the 160-15 meter bands.

move the cover's screws and lift it off. Inside
you will find plastic foam around the tubes and
a bag containing the neatest fuse holders and
fuses |I've seen recently (they push in and pop
out; they're not the old screw-in type). After
removing these materials and checking the
tubes and other components for security, |
replaced the cover, installed the fuses, and
hooked the amplifier up.

While inside the unit, | took note of the very
nice glass epoxy circuit boards, excellent
structural design, and quality of workman-
ship. All was top grade. Unlike many amplifi-
ers | have examined over the years, the chas-
sis of the AL-811 does not use the cover as an
integral part of the chassis (stiffener). It is just
a cover, and no more.

The RF input circuit is a very solidly built
Pi-network tuned slug system. The
Pi-network output circuit is of equal
quality. The power transformer con-
nections, using a buck boost wind-
ing, can be changed to accommo-
date 120/110/100/240/230/220
VAC, making it workable nearly
anywhere.

An ALC circuit is built into the AL-
811 to prevent excessive drive lev-
els from damaging the amplifier,
and to prevent the resulting RF in-
terference it causes.

Observations

For the sake of safety, and for the
edification of the many hams who
have never operated anything us-
ing more than 12 VDC in the power

be smaller, the tube(s) cheaper,
and the internal components need
not be as heavy.

Today | feel it is safe to say that
you will usually spend a minimum of
a thousand dollars for an amplifier .
that produces a 9 dB gain, and twice
that for the remaining 3 dB.

With the introduction of the AL-
811 amplifier, it’s refreshing to see
a quality amplifier for under $600.

- w e s

Installation

The AL-811 comes in a double
box, well-designed to protect the
amplifier shipped inside. This am-
plifier looks like an amplifier: The
case is large and the controls are

* e

supply, Ameritron has included in-
ternal and external labels warning
of the lethal voitages present within
the ampilifier.

The instruction manual is short
and to the point. | would advise any-
one using the amplifier to read it
before turning anything on. Includ-
ed with the manual is a one-page
generic set of instructions for tuning
all linear amplifiers. This fine page
should be read by all using, or con-
templating using, an amplifier, as it
answers many questions you might
ask.

| noticed some contradictions in
the manual involving input power.
Depending on where you look, you

not the sub-mini size we are used to

38 73 Amateur Radio Today = April, 1991

Photo B. An inside peek reveals the quality construction.

might see a “‘never exceed"’ limit of



IS THE . ONE!

ALINCO’S DR-590T DUAL BAND TRANSCEIVER IS THE ONLY HAM
TRANSCEIVER THAT CAN TURN YOUR DTMF-CAPABLE* HANDY TALKY
INTO A 45/35 WATT HAND-HELD POWER HOUSE!

BALINCO'S DR-590T CAN BE FULLY CONTROLLED BY A DTMF

CAPABLE HAND-HELD FROM A REMOTE LOCATION! THAT'S
RIGHT, WITH YOUR HT YOU CAN CROSS BAND REPEAT, CHANGE
FREQUENCIES, MOVE UP AND DOWN THE MEMORY CHANNELS,

Bl G ETC, ETC

BWORKING FROM YOUR HAND HELD THRU ALINCO'S DR-590T

MEANS YOU CAN REACH AND WORK ALL REPEATERS WITHIN THE
45/35 WATT RANGE - DIRECTLY FROM YOUR HT, WITHOUT

RETURNING TO THE DR-590T!

BSEE YOUR NEAREST AUTHORIZED ALINCO DEALER FOR
DETAILS AND A FULL DEMONSTRATION!

“SUCH AS THE NEW ALINCO DJ560 TWIN-BAND H/T.

STAY TUNED TO ALINCO FOR MORE INNOVATION, QUALITY AND VALUE!

ALINCO ELECTRONICS INC.

438 Amapola Ave., Unit 130, Torrance, CA 90501, U.S.A. » (213) 618-8616 « FAX: (213) 618-8758
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70, 85, or 100 watts. For the purposes of this
evaluation | chose the latter, as that was the
power mentioned in the tune-up section.

Ameritron’'s one-year product warranty
does not appear to include the tubes. No men-
tion of warranty on the tubes was seen.

Using the AL-811

The AL-811 comes from the factory set up
for 120 VAC. As the current draw is not high
(max. of 8 A), you may not need to do any extra
wiring to use the amp. This will depend upon
your house or shack wiring. | can tell you,
however, that if you locate the amp over fifty
feet away from your circuit breaker box on a
#14 line, you will experience a significant
voltage drop during key-down.

My recommendation for this, or any RF am-
plifier, is to operate it on a circuit of its own.
Plug-in power bars, although nice for power-

Output Chart
(100 Watts Input)
Band Key-down Qutput
(Watts)

160m 670
80/75m 700
40m 640
30m 650
20m 650
17m 630
15m 640

12/10m not tested

ing small equipment, are not satisfactory for
powering an amplifier. (See the table.)

Waltching the output signal on my scope, |
saw no bad news. The signal never flat-
topped. In getting signal reports, | switched
between the AL-811 (700 watts) and my AL-
80A (900 watts). In some cases | told the re-
ceiving station what | was testing, while in
other cases | kept the station in the blind.
There was never a time when the AL-80A was
reported better than the AL-811. Reports were
“no change seen,”” as expected.

Due to the law of decibels, as described
earlier in this article, the difference of a couple
of hundred watts won't be noticed at the re-
ceiving point. Of course, you could spend an-

other thousand dollars and get a *“full power”’
amplifier to get that last 3 dB.

The Judgment

What | liked the most about the AL-811 in-
cluded the stout chassis, inexpensive tubes,
quiet fan operation (my computer makes more
noise), excellent internal construction, and
the 12 VDC keying circuit.

My dislikes were few. It would be nice, for
example, if the meters were slightly larger.
Also, | found some mistakes in the manual.

Do | recommend this amplifier to other
hams? Very much so! It is cost effective,
something you rarely see in ham radio these

days. &

AL-811 Specifications

Frequency coverage: 160-15 meter bands (12/10 meter modifiable)
Input circuit: Pi-network with slug-tuned coils
Output circuit: Pi-network
Tubes: Three 811As in a grounded grid configuration
Maximum drive: 85 watts
Typical drive for rated output: 55 watts
Power output: 30 second carrier: 550 watts

%2 hour carrier: 400 watts

30 second PEP two-tone: 600 watts +

2 hour PEP two-tone: 600 watts +
Efficiency: 70% or better
ALC: Negative-going (adjustable from 0 to 20 V)
Power supply maximum draw: 8amps @ 120 VAC
Dimensions: 16"(d) x 13"(w) x 8"(h)
Weight: 30 pounds

GAP Airwaves expands its Service
to Include 2m and 6m with the

CHALLENGER DX-V & DX-VI

Unigue Multiband Antennas that Utilize the Patented
GAP Elevated Launch Technology

The Revolution in Antenna Design

That. ..

* Launches RF from an
sivated LAP
« Elirmmates earth ogs
* Comes pre-tomed
Y2 2GS traents necessan
* Uges 3 short radfinls - 25 faet
v hisamblac i joey thae

10 mangtes /f
* |5 seff supporting wdrop @

ground mount and it 3] feet hgh

Challenger DX-V $199*

Total bandwidth on

40. 20, 15. 10, 6, 2 meters N
B0 KHz on B0 meters /-/

To Order Call—(407) 778-3728 -
“Plus shipping and handling |
™| Florida residents add 6% tax mm

CIRCLE 172 ON READER SERVICE CARD

40 73 Amateur Radio Today = April, 1991

Challenger DX-¥I $219°

Total bandwidth on
40, 20, 15,12, 10, 6, 2 melers
130 KHz on B0 melers

i \

Best of all the ENTIRE antenna is always active!!

ANTENNA PRODUCTS
6010—Bldg J

N. Old Dixie Highway
Vero Beach FL 32967

Pau~ VT30 Bager'¥IIE £l QS0
bypainatel O MM TGTS M T
M e
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Mg Fom Tl (W BEE CERDL A L

S PLGD BORE T RS Tl LR WF|CLEl WE AR LEK
¥y wfdl PRCFRCT DR DO JEF &P SO0R0 EWiienil Ml
APl e
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but has NO!!!
*Traps
*Coils
*Transtormers
+Baiuns
'Resistors

meEmpEr e e e O

Integrated Multi-Function Communications Software for IBM PC.s

vor Base Insulators

ARIES-1 (

:]ARIES-}Z (Lﬂg. Control TU, Read & Control Radio) $89.95
O SCORPIO (Unparalleled SWL. / Monitoring control) $89.95
"1 SCORPIO Databases (Desert Storm, SW Bdcast, etc) $19.95
DBMNG (Up-to-date and User modifiable)

Log, Control TU, Read Radio Data) $64.95

$29.95

GAP

MasterCard

> |ncluodes Ponted Manual > SCORFIO also includes "Top 100 HF Frequencies”™ database
> Mouse and/or Function Key control of Terminal Units & most newer Radios

> Search Log by any field including Remarks > Scan Radio based on a Log Search

> Print DIGITAL signals to the screen or a file even while scanning > MUCH MOREYf

Call or Write for Complete Specifications
Include Call Sign w/order - add $5.00 S&H

H

EITC

- (615-397-0742)
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« General Chairman, Dave Grubb, KC8CF

 Giant 3 day flea market * Exhibits
e License exams * Free bus service

Flea market tickets and grand banquet tickets are
limited. Place your reservations early, please.

Flea Market Tickets

A maximum of 3 spaces per person (non-
transferable). Tickets (valid all 3 days) will be sold IN
ADVANCE ONLY. No spaces sold at gate. Vendors
MUST order registration ticket when ordering flea
market spaces.

Special Awards

Nominations are requested for “Radio Amateur of the
Year,” “Special Achievement” and “Technical
Achievement” awards. Contact: Hamvention Awards
Chairman, Box 964, Dayton, OH 45401.

License Exams

Novice thru Extra exams scheduled Saturday and
Sunday by appointment only. Send FCC form 610
(Aug. 1985 or later) - with requested elements shown
at tnp of form, copy of present license and check for
$5.25 (payable to ARRL/VEC) to: Exam Registration,
8830 Windbluff Point, Dayton, OH 45458

April 26, 27, 28, 1991
Early Reservation Information

+ Asst. General Chairman, Ross Brown, WAS8DQH

1991 Deadlines
Award Nominations: March 1
License Exams: March 26
Advance Registration and banquet:

USA - April 4 Canada - March 31
Flea Market Space:
Spaces will be allocated by the Hamvention
committee from all orders received prior to February
1. Notification of space assignment will be mailed
by March 15, 1991. Checks will not be deposited
until the selection process is complete.

Information
(eneral Information: (513) 454-1456
or, Box 964, Dayton, OH 45401
Lodging Information: (513) 223-2612
(No Reservations By Fhone)
Flea Market Information: (513) 767-1107

Lodging

Please write to Lodging. Dayton Hamvention, Cham-
ber Plaza, 5th & Main Streets, Dayton, OH 45402 Or
refer to our 1990 Hamvention program for lodging
information which includes a listing of hotels and
motels located in the areas surrounding Dayton.

HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc.

e EEE S S S A AEsesae EEEEEee AEEEEEES IS TN TS SN (T TS S (e e i—

Advance Registration Form g
Admission @ $10.50* $
Dayton Hamvention 1991 (valid all 5 days)
Reservation Deadline — USA-April 4, Canada-March 31 Grand Banquet @ $22.00*" $
: 1 Alt. Act. Luncheon
Flea Market Reservation Deadline: February (Sat \ @ $8.00 $
(Sunday @ $8.00 $
Enclose check or money order for amount indicated Flea Market $25/1 space
and send a self addressed stamped (#10) envelope. (Max. 3 spaces) $50/2 adjacent
Admission ticket ';nmt $150/3 adjlacant $
; be ordered with market tickets
Please Type or Print your Name and Address clearly. VR B0 Ak Total $
** $24.00 after April 24th, if available
7 < Make checks
Name payable to - Dayton HAMVENTION
Address Mail to — Dayton Hamvention
City State . = Zip Box 1446

Dayton, OH 45401



{3 Review

by Drayton Cooper N4LBJ

V Products’
WARC Band Yagi

Model 1824/2L.—a super buy!

Number 12 on your Feedback card

SV Products
4100 Fahising Road

Woodburn IN 46797
Tel. (219) 632-4642 evenings and weekends

Price Class: $200 plus UPS.

dding a dedicated antenna for 17 and 12

meters is a sure way to improve your
performance on these bands. Until recently,
there were few beams commercially available
for the WARC bands, and most operators
used what they had on hand: an all-band
Zepp, a G5RV, a dipole, or a random wire.

The Evolution of a Dipole

Today, several manufacturers offer yagi
designs for 17 and 12 meters, and the ama-
teur operators who use them are beginning to
realize the vast difference they make. One of
the first 17/12 meter beams was produced in
kit form by Gary Nichols KD9SV, under the
trade name of SV Products.

A well-known low-band DXer, Nichols
moved to 17 meters early in the game, like
many other 160 meter fans, and immediately
began developing an antenna for the band.
His first product was a trapped rotatable
dipole, which was well-received by some of
the pioneer WARC band stations.

| started out with this kit, then, when he
started making the 2-element kit a little over a
year ago, | bought the “‘add-on'' reflector. Two
months later, | got a note from Gary telling me
he had discovered that some of the stainless
fittings he had bought and shipped with the
kits were corroding slightly in some applica-
tions, and he was voluntarily making them
good. The next day, UPS brought me a box of
all-new stainless hardware. Il was a nice
touch.

The 2-Element Yagi

The SV Products’ 2-element yagi design
features an exceptionally clean pattern, mod-
erate gain, novel trap design, compact dimen-
sions, and ease of assembly. It's made of high
quality aluminum tubing with stainless steel
hardware, and it's attractively priced at
$199.95 plus UPS shipping charges.

The SV Products dual-band beam has sev-
eral points which make it a good choice for the
ham who wants to expand his capabilities on
12 and 17 meters. Among these is the "'coax-
lal"' trap design. The traps (two per element)
are completely weatherproof, immune to foul-
ing by bugs or dirt, and able to withstand the
legal power limit with ease.

Additionally, the traps should never need
any adjustment, and, unless subjected to a
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Photo. The SV Products’ 1824/21..

the computer-derived plots (see the figures).
Also, the forward gain is certainly worth-
while.

The theoretical forward gain figures for this
antenna, based on the computer study, are
3.96 dB for 17 meters and 3.99 dB for 12
meters. These values are certainly borne out
by my experience with the antenna, and while
they do not approach the figures you'd expect
from a 4-element, wide-spaced monobander,
they are surely respectable for a beam of this
size.

The SV Products beam is directly fed with
52 ohm coax. The driven element is split at the

oGty e =36 ¢ ~af =34 7 -
| o |
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Figure 1. Element and feedpoint details.

LU \\\\ I
R TVANALNLA |

t’-‘-"'_')

Figure 2. The coaxial trap.

direct lightning hit, they ought to last forever. A
more complete discussion of the design of the
traps can be found in the May 1990 issue of
Ham Radio, in an article by Nichols.

KD9SV makes no gain claims for the an-
tenna, but after a year's experience with the
beam, | can assure you that its F/S ratio is
excellent, and its F/B is at least as good as

feedpoint and insulated from the boom, obvi-
ating the need for a matching device. This
system simplifies assembly considerably.
Nichols strongly recommends a coaxial RF
choke at the feedpoint. This choke is easily
constructed by looping the feedline into an
8-10 turn coil about 6 inches in diameter just
below the feedpoint.



GaAs FET
PREAMPS

at a fraction of the cost
of nompambla unltsl

LNG-(*)
ONLY §59

FEATUFIES
“EEW noise: 0.7dB #hf 0. BdB  uhf

ACCESSORIES

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 mpeaterwiﬂlautnpmchand many versatile dtmf
mﬂttﬂpffehatum than many charge fﬂr a hm-buﬂﬂ

repnter_! |
We don’t skim?o Irf modules, either! Check the features on
r

H144 Receiver, nstance: GaAs FET irunt-and, helical
resonators, sharp crystal filters, hysteresis squeich.

Kit $1095; w/t only $1295!

1 dapm
B

- Stable:

ﬁ msnmm,u%m

LNW- (*)
E&F&fﬁgﬁiﬂ‘ﬂmﬁ'ﬁmm’fmﬂﬁ PREAMP

timers, solid-state relay bﬁﬁ)
and local speaker amplrﬁar 9
CWID kit. Diode prngrammed arr,r time
in the field, adjustable tone, speed, and
timer, to go with COR-3 ..................... 559

ONLY $24.rrm. $39 wired/tested

- GaAs FET Preamp similar to LNG,
except designed for low cost & small
size. Only 58'W x 1-5/8'L x 3/4"H.
Easily mounts in many radios.

*Specify tuning range: 25-35, 35-55, 55-90,
irﬂ;ézﬂ, 120-150, 750-200, 200-270, or 400-500

LNS-(*)
IN-LINE PREAMP
onLY 87 9 $99 ieanested

- 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 26W. Tower mounting brackets incl.
*Specify tuning range; 120-175, 200-240, or
400-500 MHz.

HELICAL RESONATOR
PREANPS

Preamps with 3 or 4 section helical
resonators reduce intermod & cross-
band interference in critical applications.

MODEL HRG-(*), $49 vhf, $94 uhf.
*Specily tuning range: 1'42 150, 150-162,
162-174, 213-233, 420-450, 450-470.

« Available for the 2M, 220MHz, 440MHz, 802MHz bands.
FCC type accepted (vhif and uhf commercial bands).

- Rugged exciter and PA, designed for continuous duty.

« Power output 15-18W (25W option) on 2M or hi-band; 15W on 220MHz; 10W on
uhf or S02MHz.

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

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

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

- Heverse Autcg)atﬂh two types: auto-answer or ring tone on the air.

- 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, dtmf command codes, and owner-specified default parame-
ters 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 dimf commands.

- Many built-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
COVEers.

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

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

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 .........cccccveenn. 599

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

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

FM EXCITERS: kits

$99, w/t $169. 2W contin-

uous duty, TCXO & xtal

oven options available.

FCC type accepted for

com’f uhf & hi bands.

- TA51 for 2M, 150-174,
220MHz.

- TA451 for uhf,

- TAS01 for 902-928MHz,
(0.5W out; w/t only).

- VHF & UHF AMPLIFIERS.
For fm, ssb, atv. Output
from 10W to 100W. Several models, kits starting at $?9

FM RECEIVERS: kits $139, wit $189.

- R144/R220 FM RECEIVERS for 2M,
150-174, or 220MHz. GaAs FET front
end, 0.15uV sensitivity! Both crystal &
ceramic if filters plus helical
resonator front end for exceptional
selectivity: >100dB at +12kHz (best
available anywherel) Flutter-proof
hysteresis squeich; afc tracks drift.

- R451 UHF FM RCVR, similar to
above

« A901 902-928MHz FM RCVR.
Triple-conversion, GaAs FET front end.

. R76 ECONOMY FM RCVR for M, 2M, 220MHz, w/o helical res. or
afc. Kits $129.

- R137 WEATHER SATELLITE RCVR for 137 MHz. Kit $129, w/t $188.

TD-2 TOUCH-TONE DECODER/CON-
TROLLER kit Full 16 digits, with toll-call
restrictor, programmable. Can tumn 5
functions on/off. Great for selective call-

% i e e I L e s $79
AP-3 AUTOPATCH kit. Use with above

for repeater autopatch. Reverse ch
& phone line remate control are std . $79

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

RECEIVING
CONVERTERS

Low noise converters to receive vhf and

uhf bands on a 10M receiver. Choice

of kit with case & BNC jacks, kit with pch

only, or w/t unit in a case.

Request catalog for complete listings.

VHF input ranges avail: 136-138,
144-146, 145-147, 146-148; kit less
EEEE $39, kit w/case $59, w/t in case

89.

UHF Input ranges avail: 432-434,
435-437, 435.5-437 5; kit less case $49,
kit wicase $69, wit in case $99

MO-202 FSK DATA MODULATOR kit
Run up to 1200 baud digital signals
through any fm transmitter with full
handshakes. Radio link computers,
telemetry gear, etC. .......cciviiivicacineni. $39

DE-202 FSK DEMODULATOR kit. For
receiveend of INK. ...c..ccociiiieniasivieins $39

9600 BAUD DIGITAL RF LINKS. Low-
cost packet networking system,
consisting of new MO-96 Modem and
special versions of our 220 or 450 mHz
FM Transmitters and Receivers. Inter-
face directly with most TNC’s. Fast,
dicde-switched PA's output 15 or 50W,

TRANSMITTING
CONVERTERS

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

Kit only $79. PA's up to 45W available.
Request catalog for complete listings.

QUR 29TH YEAR!

For complete ino, call o it for FREE a0 page cataon. o= S s, inc.

Order by mail, fax, or phone (9-12, 1-5 eastern time)
Min. $3 S&H charge for first pound plus add’l weight & ins. 65 MOUL RD. - HILTON NY 14468-9535 .
Use VISA, Mastercard, check, or UPS C.0.D. ($3 fee). Phone: 716-392-9430 -- FAX: 716-392-9420

Humtronics i 8 registered rademark.  Capytiaht 1582, Hamtignice, ke, AR rights teearved
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Figure 3(a). Computer plot of the azimuth pattern for 17m. (b) Azimuth plot for 12m.

Assembly, Testing, and Installation

| found construction of the antenna to be
first-rate, and assembly a snap. A friend and |,
working together, had the beam fully assem-

bled and ready for testing in about an hour.
The dimensional drawings provided in the pack-
age are superbly done and extremely simple
to follow. No step-by-step assembly instruc-
tions come with the antenna; none are needed

because of the simplicity of the design.

Nichols recommends testing the assem-
bled beam on the ground, before you put it up
on the tower. He suggests aiming it skyward,
with the reflector element supported about a
foot above ground, and applying enough pow-
er to check the SWR. You should see no more
than a 1.5:1 SWR at this stage. The SWR will
drop to about 1.2:1 when the antenna is raised
to operating height.

Since the assembly dimensions are so easi-
ly followed (no fractional measurements), |

_simply re-checked all my figures and bv-

passed the ground testing phase. When
placed above my tribander at 65 feet, | found

" my SWR figures were essentially flat over both

bands at the first crack.

Now a word about the size and appearance
of this beam. On the ground, the beam looks
ungainly. The reflector is 26'4" long, and the
driven element is 24'6". They are spaced just
under 8 feet apart. The antenna gives the im-
pression of being all elements and no boom.
However, it is quite well-balanced, and it loses
its ugly duckling appearance as soon as it
goes up on the tower.

The total weight of the antenna is just 16
pounds, and it presents only 2 square feet of
windloading. This makes it an ideal candidate
for stacking above a moderate sized triban-
der. KD9SV recommends that it be stacked
about eight feet above an existing array. In my
case, at five feet of separation | have found no
detuning effects on either the dual-bander or
my existing tribander.

The boom is supplied with the kit. U-bolts
that will accept a mast up to 2" in diameter
come with the kit .

Performance

No antenna review is complete without a
paragraph or so on results. For each of us, the
bottom line is how the antenna performs in
real life.

The KD9SV beam works. Over the year that
I've used it, it has given me absolutely trouble-
free service. The reports | receive are all ex-
cellent. | enjoy DXing on 17 meters a great
deal, and this beam has made the chase all
the more worthwhile. There is a great deal of
satisfaction in being able to break a pile-up on
the first call, and this antenna has provided
me with that thrill on numerous occasions.

And stateside rag-chewing is a lot more
pleasant when you're not getting kicked
around by QRM, too.

Because of its inherent simplicity of design,
top quality compoments, ease of assembly,
and high performance, the SV Products mod-
el 1824/2L beam is a highly recommended

buy. &

(B-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/K6NH - Owner

P.O. BOX 31500X, PHOENIX, AZ 85046
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Omar Electronics Inc.

Rt. 1 Hwy. 81 South : 3

Loganville, GA 30249

(404) 466 -3241
NaYHM
ARRL

MFJ
Kenwood Bencher
ICOM

Yaesu
Uniden Van Gorden

Omar
WABFON

AEA
Alinco

Ameritron
Pro-Am

NEW! Now you can NEW!
DRILL FOR SUCCESS

to pass Amateur theory and code exams

*Theory Drill Audio Casettes—Each set contains each question
from the current pool with the correct answer—available for Novice
{2A) Tech (3A) General (3B) 19.95 for 1, 32.50 for 2, 39.95 for all
3. (Please specify when ordering—both Novice and Tech sets needed
for codeless Tech class. Questions requiring diagrams handbed sepa-
rately.)

*CWSIMULATOR for IBM PC—Up to 40 wpm—Custom Editor—
QRM feature for real life simulation—requires 256K and DOS 3.0 or
higher. 24.50 each.

==*HEIGHTS TOWER SYSTEMS are BACK!! Write for details.

Send check or money order only (no cash, etc.) to Ray Buchheit,

KBSLBU. 12785 Pickerington Road, Pickerington, OH 43147
CIRCLE 275 ON READER SERVICE CARD




Ampire
Mastmounted RF or Coax switched

GaAsFET Preamplifiers.

Helical filtered preamps for out of band rejection
2 meter—18dB gain » 75dB noise figure » handles 160
watls transmitted power

Model 146 covers entire 2 meter band * AF switched
» 13-20VDC

Model 14605 covers a 3dB bw of 1.3MHz

Model 146CP, 1460SCP and 160CP powered with
12VDC thru coax

Model 160 covers 149-174MHz # no helical filter

70cm—16dB gain » .75dB noise figure » handles 100
watts transmitted power

Model 440 tunable from 420-450MHz » 10MHz band-
pass * RF switched » 13-20VDC

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter

Take a PEAK with Coaxial Dynamics “NEW" Model BSDU-DA designed
to measure both FWD/RFL power in CW
and FM systems simply and quickly.
Then with a “FLIP" of a switch,
measure “"PEAK POWER" in most
AM, SSB or pulse systems. Our
Model 83000A features a complete se- i LT
lection of plug-in-elements plus a2
year warranty. This makes the
Model 83000A an investment worth
looking at. So go ahead, take a
“PEAK", you'll like "WATT" you see!
Contact us for your nearest autho-
rized Coaxial Dynamics representa-

Eis

Models 146's and 160 $179
Models 440's $199

Shipping for 1 unit—85.50

s

Each additional unit—$3.50 tive ordistributor in our world-wide
Model 440CP powered with 12VDC thru coax sales network.
Low Noise GaAsFET COAXIAL

Microwave Transistors
MMIC’s Monolith Microwave Amplifiers

Integrated Circuits
50 ohms in/50 ohms out

Low prices
plus shipping & handling

DYNAMICS,

15210 Industrial Parkway % 4@ |
Cleveland, Ohio 44135 \J g
216-267-2233
1-800-COAXIAL
Fax: 216-267-3142

Service and Dependabmty .a Part of Every Product
SEE YOU IN DAYTON AT BOOTHS 401-402

Ampire Inc.
10240 Nathan Lane  Maple Grove, MN 55369
(612) 425-7709

DIGIMAX rerrormance

DiciMAX INSTRUMENTS CORP.

CIRCLE 155 ON READER SERVICE CARD
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Number 13 on your Feedback card

Pocket-Portable

Seven-Band Antenna

It’s cheap, easy-to-build, and effective.

O peration during emergencies, on camp-
ing trips, or on Field Day often requires
the use of less than optimum antennas. The
usual wire dipole needs an antenna tuner for
multiband operation, 1s somewhat bulky, and
is subject to tangling. Separate dipoles for
each band further multiply these problems.
Hams living in apartments or condos who are
restricted to indoor antennas especially need
a better way to get on the air with an efficient
antenna, but one which is not generally no-
ticeable to the eye.

How about an antenna that covers 40
through 10 meters, is small and portable,
weighs but a few ounces, is ideal for apart-
ment or attic installation, is almost invisible
when erected indoors, and can be built

for $57

The Antenna

The seven-band multiple dipole described
in this article is a full-sized dipole for all
bands from 40 through 10 meters. It fits in
your pocket and can be erected in a few min-
utes. Neutral in color, it can be tacked to a
wall or ceiling, ends bent as required, yet
remains practically invisible to the casual vis-
itor when used in an apartment. It 1s especial-
ly handy for traveling hams staying in motels.

The secret of this almost invisible antenna
1s the use of seven-wire flat ribbon cable. You
can buy a 100-foot reel of gray ribbon cable
from All Electronics Corp., P.O. Box 567,
Van Nuys CA 91408 (catalog no. RCBL-7).
This flat cable is less than ¥ inch wide,
making it very light and easy to erect indoors
using staples or thumbtacks, or outdoors tied
to trees or other supports, and equally easy
to take down. With both halves rolled, it
makes a package 5 inches in diameter and
% -inch thick, easy to fit into a jacket pocket
or tuck into the corner of a suitcase when
traveling. The cable resists tangling because
it 1s flat, making installation and operation
much easier.

Construction

See Figure 1. Separate the seven wires for
about 2 inches at one end of the cable, then
strip the insulation from all seven. Twist the
bared wires together and solder. This will be
the feed point of one half of the antenna.

Next, measure 32 feet 8 inches from the
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by J. Frank Brumbaugh KB4ZGC

RED WIRE
K END OF tHSUL.ﬁTIDH—'I‘—‘Ein.—~4
Fa

)

‘f [
i
i - %— FEED POINT
£ : :
: T
7-WIRE CABLE- STRIPPED, SOLDERED

Figure 1. Feedpoint details. Strip 2 inches off
of the end of the wires, twist them together
and solder.

40 METER WIRE (RED!

/ 32'g" -

| —2" GAPS |
;

] > FEED POINT
1 (]

-—g' 2"
—— O METER WIRE

A0 m—

20m |2 m

ITm 15 m
CUT QUTER END

Figure 2. Construction details of the seven-
band antenna. Two inch gaps are cut into the
cable to isolate each resonant dipole element.

-

CENTER INSULATOR

HORIZONTAL
INSTALLATION

RF
CONNECTOR

TRANSMISSION LINE
*{SEE TEXT)

L- ANTENNA INSTALLATION

Figure 3. The completed multi-band antenna
showing suggested installation configura-
fions.

end of the insulation at the soldered end of
the cable. Cut the cable at this point. Now,
repeat this entire procedure to produce anoth-
er length of cable for the other half of the
antenna.

Note that the cable has the wire at one side
colored red. With this wire as the 40 meter
antenna, the outside gray wire across the ca-
ble will be the 10 meter antenna. Measure 8
feet 2 inches from the end of the insulation at
the feedpoint. With a pair of diagonal cutters,
very carefully cut the outside gray wire at
this point, forming one half of the 10 meter

antenna. Now, pull about 2 inches of the
outer portion of the gray wire at the cut point
loose from the cable. Cut off this short piece
of wire and discard it. Do not loosen or cut
the 8-foot-2-inch wire!

Measure 15 inches from the cut end of the
10 meter antenna on the adjacent (second)
gray wire. Cut this wire carefully and remove
about 2 inches of the wire towards the far end
of the cable, as described above. Use a sharp
knife to split the insulation between the wires
on each side of the wire to be removed. This
makes it easy to snip out the short length to
separate the 12 meter antenna from the rest of
the cable.

Measure 19 inches from the cut end of the
12 meter antenna towards the far end of the
cable. Mark the third gray wire at this point.
Separate and remove a 2-inch piece of wire
as described above, forming the 15 meter
antenna.

Measure 2 feet from the cut end of the 15
meter antenna on the fourth gray wire. Mark
the wire at this point. Separate and remove a
2-inch piece of wire as described above. The
fourth gray wire just prepared is the 17 meter
antenna.

Measure 3 feet 6 inches from the cut end of
the 17 meter antenna and mark this point on
the fifth gray wire. Separate and remove a
2-inch length of wire, as above. This fifth
wire is the 20 meter antenna.

Measure 6 feet 6 inches from the cut end of
the 20 meter antenna, as above. Mark, cut,
and discard a 2-inch length of wire from the
outer part of this sixth wire. This 1s the 30
meter antenna.

The remaining red seventh wire 1s the 40
meter antenna, and is already cut to the prop-
er length.

Now, prepare the remaining 32-foot-8-
inch length of cable as just described. This
forms the remaining half of the seven-band
antenna.

Both lengths of cable should be identical
and look like Figure 2. The 2-inch gaps in the
six gray wires must be in the same places on
both antenna halves. These gaps separate the
outer ends of the 10-through-30 meter anten-
nas from the unused lengths of wire in the
outer portions of the cable. The wires are
retained to maintain strength and flatness in
the cable when the antenna is erected.



Feeding the Antenna

Depending upon how and where this anten-
na will be used, the center insulator attaching
to the two halves at the feedpoint can be
anything from a piece of string, a coat button,
or even a standard ceramic or plastic antenna
insulator. The transmission line for the anten-
na can be made of speaker wire with a clear
insulation, alarm or intercom twisted pairs,
the remaining, unused length of cable still on
the reel, or you can use RG-8X or RG-174/U
coax.

Radio Shack has a two-conductor speaker
wire with clear insulation (RS 278-1301) in
50-foot rolls for $2.99. They also sell two-
conductor twisted pair alarm wire (278-860)
in 100-foot rolls for $5.99. However, making
your transmission line from the remaining
cable is cheaper, and will be less visible in
indoor installations.

Making the Transmission Line

If you wish to make the transmission line
from the remaining length of seven-wire ca-
ble, strip the needed length of three adjacent
wires from the remaining four wires so you
have two pieces of cable. The one you will
use is the three-wire section,

Separate all three wires at one end of the
transmission line and remove the insulation
from the two outer wires for about 2 inches,
depending on the length of the center insula-
tor used at the feedpoint of the antenna. Now
cut off and discard the short length of the
center wire.

Only the two stripped outer wires will be
used for the transmission line. They approxi-
mate a 722 line. The unused center wire
maintains the constant spacing and provides
additional strength to the transmission line.

Connect the stripped bare wires at the end
of the transmission line to the bare ends of the
antenna halves at the feedpoint. Solder both
connections.

Prepare the other end of the transmission
line in the same way, again removing the
unneeded short length of the center wire.
Now, solder the ends of the transmission line
to an RF connector which matches the output
connector on your transceiver or antenna
tuner.

Erecting the Antenna

You'll find this antenna to be extremely
portable. It rolls up into a nice compact pack-
age. When operating outdoors just find some
cooperative trees to support the antenna and
you're on-the-air.

The following are some hints for indoor
installations in a motel room, apartment or
condo.

The best and most inconspicuous place to
mount the antenna is on the longest wall avail-
able, centered, or with the feedpoint at one
corner to form a vee shape, which will give
slight directivity. Whichever method is used,
the antenna should be snugged up against the
ceiling. The red 40 meter wire should be at
the upper edge of the cable, making it less
obvious. Because adults very seldom look
above their own eye level, few visitors, in-
cluding landlords and building managers,

would even suspect the existence of your an-
tenna. And, if you use white or clear glass or
plastic coat buttons as a center insulator, your
antenna will, for all practical purposes, be
invisible.

Attach the antenna to the wall with office
staples. They are wide enough to span the
width of the cable without penetrating 1t. If
you use thumb tacks, be sure that the metal
tack does not short the actual antenna wires.
If neither is available and you are in a hurry,
cellophane tape used generously will proba-
bly hold the antenna up for a while. However
you mount the antenna, it will be easy to strip
it from the wall later. Pulling it loose will
leave only tiny invisible holes as evidence.

As much as possible of the central portion
of the dipole should be horizontal, but bend-
ing the ends to fit the available space will not
greatly affect the operating efficiency of the
antenna as long as the ends are not bent back
parallel with the horizontal portion. Consid-
ering the height of the ceiling in most indoor
locations, this antenna can also be used as a
vertical-horizontal L-antenna, especially on
15 through 10 meters (see Figure 3). Simply
tack the feedpoint in one corner of the room,
roll out the horizontal leg along one wall, and
tack the vertical portion at the top of the wall,
and also on the ceiling if the end must be bent
because of low ceiling height.

If you do not need 40 and 30 meter capabili-
ty, you can shorten this antenna consider-
ably, making it much easier to install indoors.
However, it is not necessary to remove the 30
and 40 meter wires. This antenna provides
full-size dipoles on all seven bands, whether
you use them or not.

Performance

This antenna is not as efficient as 50-foot
high individual dipoles erected outside. How-
ever, it will give a good performance in oper-
ation on all seven of the ham bands for which
it is designed.

If an SWR of about 1.5:1 is acceptable—
most modern transceivers will operate suc-
cessfully into this high an SWR—you won’t
need an antenna tuner, but if there's one
available you'll probably want to use it.

The transmission line will probably radiate
some of the power supplied to the antenna. So
what? Radiated RF goes somewhere, and it
may well fill out a **blind spot’” and result in
contacts otherwise missed.

A dipole is not an especially directional
antenna. This is particularly true when the
dipole is either fairly close to ground or in-
stalled in the vicinity of hidden wires and
pipes in indoor or outdoor walls of a motel
room or apartment. These elements distort
the free space doughnut radiation pattern
shown in antenna literature. But, this project
will give you a simple and effective seven-
ham-band multiple dipole which 1s easy to
build, install and use, light and portable, and
at a cost of only $5, is within the budget of
probably every ham.

Contact J. Frank Brumbaugh KB4ZGC ar 82
Liddell Street, Buffalo NY 14212-1824.

DAN KBOXC—KIRBY KADZTS—LOUIS KABIPN
RON NOKMR—DENISE YL—MALINE XYL—MIKE S0@N

~ 1-800-426-2891

FT-767 GX Gen. Cvg Xc

Call ‘

FT-757 GX Il Gen. Cvg X¢ 12§ 1.00

FT-7000 15m=160m AMR 2 00 Call$
FT-212RH NEY 15 0Q Al$
FT-712RH 70cm all %
FT-290R All Mode Call$
FT-23R ' yaesy all §
FT-736R, A TS
FT-470 2mi70cp Rﬂtﬂt?ng call$

| FT-747 Gen’'lF A all § I

FRG 8800 For Sp
FRG 9600 UHF Rc all $
FT 630 R/H Call %
T 790 R/H 0 Call §
FT 4700 Dual Band Mg & 0 ~Call %
FT 411 2 Meter HT 406+ D Call $
FTB11440HT 410.00 Call %

ICOM

LIST
IC-781 New Deluxe H Call §
IC-765 Gen. C Call §
1C-735 Gen. Gy Call §
IC-751 Call &
IC-R Call $
IC-R71A Call §
IC-228A/ Call %
IC-2BA/H Call $
IC-2 Call $
1C-800 Si all §

IC-4GAT New 6w H
IC-38A 25w FM Xcv
IC-32A7F 2m/70cm Hi

CORPORATION

R. F. Concepts Larsen
Astron Hustler
Butternut Lakeview
ARRL AEA
Kantronics MFJ
sony Cushcraft
Bencher Vibroplex
KLM/Mirage
Plus more . . . Thanks for your support.
| 1-800-426-2891
'METRO: (612) 786-4475
- 2663 County Rd. |
Mounds View, MN 55112

Super Minnesota Watts 1-800-279-1503
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LAST CHANCE TO ENTER

It's almost time to start shipping out
over $30,000 worth of great ham gear.
Are you in the running? Visit your local
participating amateur radio dealer,
and fill out an Official Entry Survey
today.*

*If you arc unable to enter at a local retailer, you may obtain an Official Entry Survey by
sending an S A 5.E. to Ham It Up! Sweepstakes, 73 Amatcur Radio Today, Forest Road,
Hancock, NH 03449 Return the entry survey o the same address, and vouo will be entered
through Uncle Wayne s Bookshell

This Month’s Prize Package
is worth over $900.00!

If you're this month's winner, you'll receive an MFJ/Ameritron
Prize Package, including:

o T
L -

Ameritron RCS-8V Remote Coax Switch
MFJ-1701 6 Position Antenna Switch
MFJ-108B Dual clock
MFIJ-30 Golden Classics of Yesterday by David Ingram K4TWJ
MFJ-32 Packet Radio 1s Made Easy by Buck Rogers K4ABT
MFJ-35 The Wonderful World of Ham Radio
by Richard Skilnik KB4LCS
MFJ-1281 Easy DX Software (IBM compatable)
MFJ-1286 Gray Line DX Advantage software (IBM compatable)

Plus, the AEA Isoloop HF Antenna

You’ll also receive these great prizes. . .

A custom QSL order from Chester QSL Cards (a $250 value)
Antenna Specialists glass mounted 2 meter antenna
GGTE Morse Tutor software

\\\\\ KENWOOD 4
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To be
a star in

j international
7_. = competition, you
{_@i\ have to pl:t}' your

cards right. Stack
the deck in your favor with
Yaesu's FT-1000. It has all the
features world-class winners
demand.

Our Direct Digital Syn-
thesis (DDS), for exam-
ple, utilizes two 10-bit
and three 8-bit
DDS for X
fast lock-
up and \

lower e T
noise than <. = \
traditional \ \

PLL systems. And
continuously adjust-
able RF Power Output of
up to 200 watts gives you
excellent “Barefoot” output for
pileups, plus generous drive for
vour linear. While the Stereo
Dual Receive gives you two tun-
ing knobs for easy spotting and

simultaneous reception
of two different fre-
quencies — for cross-
band dual receive or
diversity reception
using two antennas, add
the optional BPF-1
module.,

The FT-1000 also
has the optional Digital Voice
Storage (DVS-2) to let you play

back 16-seconds of receive

memory and two
§-second
(or four 4-

sages in

fast-action
Automatic

Antenna Tuner
offers 39 memories

for quick band
changes. The QRM

Rejection Systems include
cascaded filter selections, IF
width control, IF shift, IF notch

filter, all-mode squelch, dual-
mode noise blanker and CW

g2 A J?

CEANE

Amn-ﬁnten_n-u
Circuitry

LT second) mes-
% 3
’ s i ::_*_*-ﬂ.

transmit. A

YAESU

audio peaking filter. %

Additional features

include:

* 100 Memories.

 High Dynamic

Range — 108dB.

* Multimode Selection on
Packet/RTTY.

« CW Spot.

* Independent mode and filter
selection on SSB/CW.

* Mode/Frequency/Filter Infor-
mation Stored Independently
in each VFO.

* Built-in Electronic Keyer
Module.

* Twin Frequency Displays.

 Standard (FT-1000) and
Deluxe (FT-1000D) Versions.

Be a Star Performer. For
more information on the

FT-1000 and other Yaesu ama-

teur radio products call the

Yaesu Dealer nearest you.

Performance without compromise ™




The F T'24°°o .

—
Fd TRANSCEWVER FT-=-2400

A\ Y o A £F—

Selectable Display — Calling up the wrong channels are always Backlit DTMF Microphone — No more searching in the dark. Our
annoving. The FT-2400 features user selectable, large alpha- new backlit DTMF microphone allows making autopatch calls
numeric display. Now vou can program in desired frequencies or safely during mighttime operation.

enter alpha-numeric call signs or names on any of the 26 full-

funchion memories.

- . . . W, b ‘n.,_ i
AN NN REV MHz LOW
\:l.t:_\__-}" f‘ . -. .
SKIP PRI LOCK
- -"-Il-r L
' T
iy
Rugged Design — One piece die-cast chassis and extra large heat Wrong Control Button — Never with the FT-2400°s easy to

sink will provide vou with yvears of trouble-free operation, use larger control buttons. What’s more. the seldom

used programming buttons are Kept out of the way behind a
hidden panel.
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Ten for 10

Number 14 on your Feedback card

Build a high performance, 10 meter beam for $10.

have always enjoyed home-brewing ham

radio equipment, and especially antenna
projects, because the components are rela-
tively inexpensive and the results are tangi-
ble. My wife says that I build and tinker more
than I operate. Guilty as charged!

This article i1s a result of my tinkering,
providing a practical example of constructing
an X-beam for 10 meters. The antenna uses
components commonly available in hardware
stores, but it’s also very inexpensive even if
you have to buy all the materials. I purchased
the primary components at my local hard-
ware store for less than ten dollars.

[ got into this project because I couldn’t
establish a schedule with Robin N7NHF in
Idaho. His vertical and my delta loop weren't
reliably making the trip. After discussing the
matter, we decided we needed to improve our
antenna situation.

Robin had both an interest and local exper-
tise with quads, so he began his project. |
remembered an interesting article, **Design-
ing X-Beams' by Brice Anderson WO9PNE in
The ARRL Antenna Compendium, Volume 1 .
This article also appears in The ARRL Hand-
book , 67th edition (1990), Chapter 32, **De-
signing X-beams.'" The X-beam promised

by Michael Harris KM4UL

good performance and appeared to be rela-
tively easy to construct. The article discusses
design, construction, and tuning in general,
but does not focus on a particular design. I
picked up the ball from there and the result 1s
an operational X-beam, a regular schedule
with Robin, and this article, an explanation
of how to duplicate the antenna I built. It
contains construction alternatives and hints

on prototyping.
Performance

The design article claims gain figures of 6
dBd and a front-to-back ratio of 15-18 dB.
What I noticed was an improvement from
“*headphone copy ™’ to **solid copy '’ during my
schedules with Robin. Good enough for me!

Several hams have mentioned reading
“*bad things"" about X-beams, frequently re-
ferring to L.A. Moxon G6XN's HF Aniten-
nas for All Locations , Chapter 5, **X-Beams
and Slopers.’" These ‘‘bad things'" relate to
getting an acceptable pattern and a character-
istically low feedpoint impedance.

The general problem of X-beam patterns
was solved in Brice's design by adding the
tails. These effectively prevent side lobe ra-
diation and provide a good pattern.

The problem of low

— 7] =
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feedpoint impedances is
common to all antennas
with close-spaced ele-
ments—including yagis.
. | The antenna exhibits a
feedpoint impedance of
approximately 10 ohms.
This 1s easily matched by
techniques commonly
used to feed yagi anten-
nas. I used a *“*Collins
balun’’ as described by
George Badger W6TC in
**A New Class of Coaxial
Line Transformers,’’
Ham Radio Magazine,
February 1980, Part 1;
and Part 2, March 1980. I
describe construction of
a suitable transformer in
this article. I highly rec-
ommend this class of
coaxial baluns for all an-
tenna work.

I have performed ex-

Photo A. The completed X-beam.
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tensive computer model-

ing of this antenna using MININEC3 (J.C.
Logan and J.W. Rockway, The New
MININEC, Version 3: A Mini-Numerical
Electromagnetic Code, NOSC Technical
Document 938, National Technical Informa-
tion Service, 1986). This modeling confirms
the gain figures reported by Brice, the effec-
tiveness of the tails, and the feedpoint
impedances. The general predictions of the
computer modeling have been confirmed by
antenna measurements and in-service obser-
vations.

Materials

[ enjoy reading articles about how some-
body built this or that with some exotic mate-
rial or tool they just happened to have around,

DIRECTOR A
AH" -_1-
a=hYLON
STRING
e 2 %d X-MOUNT
Saate
TAPE TAILS (@) =
YO THE 2" Dia.  |TaiL
SUPPORT o CONDUIT
STRING i iy
BALUN  eroLme N EﬁHE
45"
DRIVEN ELEMENT l

Figure 1. X-beam overview.

LAP JOINT DETAILS

\J\hﬁ%‘

Figure 2. Lap joint for assembly of the X-
mount.
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get everything you need. Call 603-525-4201
and ask for Donna DiRusso.
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but I've never been that fortunate. Fear not—
this antenna can be readily constructed using
common materials such as wood, steel con-
duit, and PVC pipe.

I bought the conduit, the PVC pipe, the
pipe clamps, and the two-by-fours for less
than ten dollars. The miscellaneous hardware
alone, if purchased, should cost only a few
dollars.

Antenna Components and Construction

The electrical components of the antenna
consist of four tubular arms with a wire tail
attached to the end of each one. Two arm
assemblies are connected and tuned to form a
director element; the other two are tuned and
form the driven element.

The mechanical components of the antenna
consist of a small X-hub in the center, along
with a cord which strings the arms together.
The hub supports the radially configured
arms, and the cord supports the tails in the
same plane as the arms. The electrical com-
ponents of the coaxial transformer consist of
six 50" pieces of 50 ohm coax.

The Hub

I built my hub with two 2’ pressure-treated
two-by-fours. Join them at the center with a
lap joint (see Figure 2). Cut the lap joint with

Photo B. Tail attachment and support
method. Note the use of silicon tubing to
protect the tail support cord.

Photo C. The completed hub assembly of the
antenna, prior to installation.
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a saw and chisel or with a dado blade. Join the
pieces with screws and epoxy or waterproof
resin glue. Cut a hole in the center to accom-
modate the mast.

As an alternative, especially for prototyp-
ing, substitute a piece of plywood for the
two-by-fours. Use exterior plywood and var-
nish it. [ chose the two-by-fours so that the
hub wouldn't ice up as much.

The Arms

My local hardware stores don’t carry
6061-T6 aluminum, but they stock a nice
selection of steel conduit. For this antenna,
the steel conduit is an acceptable substitute.
The 2" size is close enough to the 200-to-1
length-to-diameter ratio specified in the de-
sign article. _ |

Buy four 10’ lengths of 2" EMT conduit.
Cut each piece to 6'11" with a hacksaw.
Clamp the conduit to your workbench and
drill a vertical hole at each end to accept the
electrical connections,

The Tails

My installed antenna uses #19 AWG
stranded hookup wire for the tails, but I've
also used #12 AWG home-wire. The wire
size will affect the length of the tails required
to achieve resonance. The smaller the wire,
the longer the tail. I prefer the larger, more
solid wire as it remains straight even if the
support cord shifts or stretches.

For a center frequency of 28.3 MHz, cut
two director element tails, each 43" long, and
two driven element tails, each 49" long.
These lengths provide about 2" extra for tun-
ing if #19 AWG wire is used. Solder a wire
terminal to one end of each wire.

The most important consideration is to al-
ways maintain a difference of 6" between the
driven and the director tail element lengths.
Using two different colored wires for the
driven and director element tails can help to
reduce confusion later.

The Tail Supports

The tails must be supported in the same
plane as the arms. I used 3/32" nylon cord
threaded through holes drilled in the end of
each arm. I used silicon tubing to provide
strain relief for the cord.

Put the tail support holes 90 degrees and
'2" in from the hole drilled for the electrical
connection. This inset prevents the nut and
bolt from touching and rubbing through the
tubing.

Drill the tail support holes at one end of
each arm using a 4" drill bit. De-burr the
holes with a piece of emery cloth. Cut four 2"
pieces of silicone tubing and set them aside.
Do not install the tubing until after the arms
are insulated and installed. Silicone tubing 1s
sold at aquarium shops as airline tubing, and
at hobby shops as fuel tubing. Dacron™ or
Kevlar cords are preferable, as they weather
well and won’t stretch as much as nylon.

Insulating the Arms

The arms should be insulated from the hub
for consistent performance. | used 2" type
SDR PVC pipe (not schedule 40). It provides

Figure 3. X-mount construction details.
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Figure 4. Collins balun.
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Figure 5. X-beam pattern.

a good, albeit tight, fit around 2" EMT con-
duit,

Cut four 11" lengths. The fit is very tight,
S0 use warm soapy water as a lubricant. Start
a length of PVC over the inside end of the
arm. Install it fully by repeatedly driving it
against a concrete floor. Repeat this proce-
dure for the remaining arms. Substantial
force can be used without damaging the PVC.
Sanding the conduit may help, but be careful
not to sand through the zinc coating.

Open up the electrical connection holes you
drilled by cutting away some of the PVC. I
used a % " spade wood bit in my drill to shave
it away. You can use a knife, but the PVC is
difficult to cut.

Building the Coaxial Balun

This Collins coaxial balun consists of two
stages. The first stage matches 50 ohms un-
balanced to 50 ohms balanced; the second
matches 50 ohms balanced to 12.5 ohms bal-
anced. Use a compact low-loss coaxial cable
such as RG-8X—this balun is bulky.

Build each stage separately, then solder
them together in series. To prevent confusion



New FL-4 UHF

Helical Resonators

Installed in Recelver
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards

SCR200A-VHF SCR450A-UHF

* Totally Advanced Design!

*8 Pole Front End Fitr. + wide dynamic range—
Reduces Overload, Spurious Resp. & Intermod.

oSens. 0.25 uV/12dB SINAD typ.

sSel. 6dB @ + 6.5 KHz. -130dB @ +30KHz. (8 Pole
Crystal + 4 Pole Ceramic Flitrs.

*'S Meter', Discriminator & Deviation Mtr. Outputs!

*Exc. audio quality! Fast squelch! w/0.0005% Crys-
tal. (“"Super Sharp”’ IF Fitr. also avail.)

* New! 30 KHz B.W. IF Filter
for High Speed Packet.

Complete Receiver Assemblies

*Hcvr. Board mounted in shielded housing.

«Completely assembled & tested, w/F.T. caps,
20239 conn

*As used in the SCR 1400/. Ready to drop into your
system!

*UUHF Rcvr. Assy. Now Available wiSuper Sharp FL-
4 Helical Resonators. Greatly reduces IM & ""out of

band" interference! g2

Receiver Front-End Preselectors

*FL-6: 6Hi Q Resonators with Lo-Noise Transistor
Amp (2M or 220 MHz)

*FL-4H: 4Hi Q Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing. (420-470 MHz)

*Provides tremendous rejection of ‘‘out-of-
band'’ signals w/out the usual loss! Can often be
used instead of large expensive cavity fillers.

«Extremely helpful at sites with many nearby trans-
mitters to “filter-out™ these out-of-band signals.

Call or Write for
Data Sheets

Spectrum Repeater/Link

High Performance Boards

& Sub-Assemblies

These are professional ‘““Commercial Grade’’ Units—Designed for

For 10M, 2M, 220 MHz, & 440 MHz

ID250ACWID
& Audio Mixer Board

| ! Now includes ‘‘audio mute"’
circuit and ‘''Emergency Power ID "'
option.

4 input AF Mixer & Local Mic. amp.

*PROM Memory—250 bits/channel.

«Up to 4 different ID channels!

*Many other features. Faclory programmed.

CTC100 Rptr. COR Timer/Control Bd.

*Complete solid state control for rptr. COR *Hang"
Timer, “Time-Out"” Timer, TX local & remole Shut-
down/Reset, elc.

eIncludes inputs & outputs for panel controls &
lamps.

Power Supply Boards

« SCP12 12VDC @ 0.3AMAX. OUT.

TTC300 TOUCH TONE CONTROLLER

*High performance, Super versatile design. To con-
trol any ON/OFF Function at a remote site via DTMF
Radio Link.

«Uses new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

*Decodes all 16 digits

*3 ON/OFF Functions per Main Card. Easily expand-
able 1o any no. of functions w/Expansion Cards.

*Codes quickly field programmable via plug-in Cod-
ing Cards. Many unique 3-digit codes available. Not
basically 1-digit as with competitive units.

«|_atched or pulsed outputs.

*Transistor Switch outputs can directly trigger solid
slate circuitry or relays, elc. for any type of control
function.

¢_ow Power Consumption CMOS Technology.
SVDC Input. Gold-plated connectors.
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SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY
* 13.8 VDC out. 115/230 in, 50/60 Hz.
* 30A @ 70% duty, 25A @ 100% duty.
* Massive 30 Ib. Transformer & Heat Sinks.
* The most Rugged & Reliable Supply
available in this range.

Extreme Environments (—30to 60° C.) All Equipment Assembled & Tested.

SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board

«10 Wits. Output. 100% Duty Cycle!

*Withstands High VSWR

*True FM for exc. audio quality

*Designed specificially for continuous rptr. service.
Very low in “‘white noise.”

*Spurious— 75 dB. Harmonics —-60 dB.

«With .0005% precision grade xtal.

*BA-30 30 Wt. Amp board & Heat sink, 3 sec. LP
filter & rel. pwr. sensor.

*BA75 75 W1. unit also available

SCT110 Transmitter Assembly

*SCT110 mounted in shielded housing
eSame as used on SCR 1400

«Completely assmbid. w/F.T. caps, S0O239 conn.
«10, 30, or 75 WL unit.

SCT 410B UHF Transmitter Bd. or Assy.

#Similar to SCT110, 10 Wis. nom.

*Now includes ‘‘on board'' proportional Xtal
Osc./Oven circuitry for very high stability!

*BA-40 40W. UHF AMP. BD. & HEAT SINK

SCAP Autopatch Board

*Provides all basic autopatch functions

*Secure 3 Digit Access; 1 Aux On-Off function, Audio
AGC: Built-in timers; etc. Beautiful Audio!

*0/1 inhibit bd, also available

«Write/call for details and a data sheet

RPCM Board

*Used w/SCAP board to provide "'Reverse Patch”
and Land-Line Control of Repeater
*Includes land-line "‘answering’” circuitry

Lightning Arrester For Autopatch
e(Gas Discharge Tube shunts phone line surges to
ground

Handles up to 40,000 Amps!

«The Best device available to protect Autopatch

equipment from lightning damage.

/7 SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, S4 « Norristown, PA 19403 ¢ (215) 631-1710 » Fax: (215) 631-5017
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later, mark the ends of the lengths of coax
before you begin winding them. Keep the
interconnections short. Use the coaxial braid
at the 12.5 ohm output to connect directly to
the antenna feedpoints.

Figure 4 shows the interconnections and
layout as if the balun wasn’'t coiled. In prac-
tice, the lengths are wound into a coil with a
diameter of six or seven inches. This diame-
ter isn't extremely critical; it depends on the
coaxial cable you use. The grwnd wire
should be slmn, but its length isn’t critical,
cither. The dummy length of coax in the i input
stage can be replaced with a wire, provided it
is the same length (50"), and is wound in the
same manner.

Use electrical tape to hold the windings
together—sparingly during construction, and
with a vengeance prior to installation. Water-
proof the balun by using a polyurethane spray
or a silicone rubber compound.

Putting it Together

Prepare the hub. (Refer to Figure 1 and
Photos B and C for detailed views.) Start by
marking a centerline on each two-by-four.
Next, place the pipe clamps. I used three pipe
clamps per arm: one at each end, and one in
the middle. Be sure to use the proper type of
clamps—'2" electrical clamps for clamping
conduit directly, and '2" plumbing clamps
for clamping the insulated arms. Locate the
inner edge of each innermost clamp %"
from the center to provide clearance for the

mast. Dnill pilot holes for the clamp screws.

Install the clamps loosely.

Enjoy NEVER

CLIMBING
YOUR TOWER

AGAIN

Are you too scared or too old to ciimb? Never
climb again with this tower and elevator tam
qystem. Voyager towers are 13 and 18 inch
triangular structures stackable to any height in 7
1/2, B 3/4 or 10" secbon lengths. Easy to instail
hinge Dase, walk up erection. Next plumb tower
with ieveling Dolts in Dase. Mount rotor and i2roe
heavy beams on Hazer tram ang with one nand
winch to top of tower for normal operating
position. Safety lock system operates while raising
or lowering. At last a cheap, convenient and safe
way to Install and maintain your beam, Thiskk 3
geluxe tower system that you can enjoy tocay.

SPECIAL TOWER PACKAGE: 50 ft. high by 18"
face tower kit, concrete footing section, hinged
base, HAZER kit, Phillystran auy wires, turnbuckles,
earthscrew anchors, 10° mast, thrust bearing, tool
kit, ground rod and clamp, rated at 15 sqg. ft
antenna load @ 100 MPH, §1974.95.

ST by 15 wie tower | same kg &5 abowe 2167095
HAJER 2 for Bohn 25wy Outy aum 12 50 it 'wing i 32495
HAZER 3 for Ron BSstd aumasg ! .n.r:-:m‘ 232.9%
HATER 4 for Rohn Jhw;::ra 16 5 # el i 303.95
TB-25 5ol thwust Dearng, 277 Mex mast 3w 74.95
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SLEF ek Traes YWyives by i £ T2 a M evng ol = uls e
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sSatistaction guaranteed. Call today and order
Dy Visa, M/C or mall check. immediate delivery.

Glen Martin Engineering, Inc.
Dept. A

RR 3, Box 322,
Boonville, MO 65233

816-882-2734

FAX: 816-882-7200
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Install the arms by slipping each arm, in
turn, under the clamps, then snugging the
clamps. Allow the inner end of each arm to
extend %" beyond the edge of the inside
clamp. This provides access to the end of the
arm for electrical connections. Clamping the
hub to a workbench or your deck reduces the
number of hands required for this procedure.
Rotate each arm to properly align the electri-
cal and tail support holes, then tighten the
clamps secarely.

Next, attach each tail loosely to the arm. If
posmhle use stainless hardware. Be sure to
install the director element and driven ele-
ment tails properly. This step is best per-
formed before you install the tail support
tubing.

To support the tails, install a 2" piece of
silicone tubing through the hole at the end
of each arm. Thread the tail support cord
through each arm in turn. Pull the cord
tightly, as it will sag when the tails are at-
tached. Line the tails up along the cord and
secure them at several points with electrical
tape. Tighten the tail-to-arm connections se-
curely.

To wrap it up, connect the director element
arms. I used a short piece of #12 AWG cop-
per wire. Coax braid will also work well.

Feeding the Antenna

The feedpoint impedance of this antenna is
10 ohms at resonance. With proper matching
to 50 ohm coaxial lines, this antenna provides
a 2:1 VSWR bandwidth of about 600 kliz on
10 meters.

For my prototype antenna I used a coaxial
“*choke™ balun consisting of 10 turns of
coaxial cable wound into a 6" diameter loop.
I matched the transceiver to the line using a
transmatch.

For my installed antenna I used the two-
stage Collins balun described in this article.
This balun provides a 12.5 ohm balanced to
50 ohm unbalanced transformation. A 2:1
VSWR bandwidth of 600 kHz is exhibited
without the use of a transmatch.

I strongly suggest the use of a balun, and |
heartily recommend the Collins class of
baluns, but the coil-of-coax type will work in
a pinch.

Tune-Up

Install the beam on your test tower. [ used
an 8" wooden ladder for my test tower. It's
high enough off the ground, yet access to the
tails is convenient.

Tune-up is accomplished by trimming the
tails. Be sure to keep the director element
tails and the driven element tails the same
lengths, respectively. Also, be sure to main-
tain a difference in length of 6” between the
director element tails and the driven element
tails.

Use a dip meter, noise bridge, or SWR
meter to test for resonance. 1 borrowed a
dip meter for the tune-up procedure. If
you use a dip meter, be sure you are famil-
iar with its limitations. During my tests, I
found that the antenna was resonant at a fre-
quency 5% higher than that indicated by the
dip meter.

Proceed by trimming the tails 2" at a time,
testing for resonance until the correct reso-
nance i1s achieved. Note that the antenna is
fairly sensitive to nearby objects, such as
your body. '

Perform the final tune-up with the an-
tenna installed. I ended up with director
element tail lengths of 41", and driven ele-
ment tail lengths of 47", for a resonance at

28.3 MHz.

Prototyping

This is a very easy antenna to prototype.
The difference between my prototype and the
installed antenna was about $3, plus an hour
of labor.

I prototyped mine by directly clamping the
conduit to a scrap piece of wood. I attached
the wire tails with ground wire clips, support-
ed the tails by taping them to a cord drawn
around the perimeter, and made the connec-
tions at the hub by clamping the wires under
the pipe clamps. I completed my *‘installa-
tion"" by clamping it to an 8’ wooden ladder
in my living room.

Installation

[ installed the beam at the base of the top
section of my 36’ push-up mast, inverting the
beam and attaching it to the underside of the
guy ring. I had to do this to prevent mechani-
cal interference between the hub and the
clamp for the top mast section. [ did not have
to worry about interfering with guy wires, as
my mast 1s not guyed. The mast’s sheltered
location, light antenna load. and mechanical
attachment to the house, precluded the need
for guy wires.

To prevent rotation about the mast, I fash-
ioned two L-shaped pieces of plumber’s
metal strapping and screwed them to the guy
ring. | secured the assembly to the mast with a
hose clamp. This is adequate for me, as I
don’t have a rotor, and I am using the antenna
for fixed direction schedule work. As an al-
ternative, especially if you are using a rota-
tor, use a heavy-duty L-bracket with pipe
clamps that fit your mast.

Complete the installation by securing the
balun to the mast. I wound electrical tape
through each stage of the balun, and around
the feedline below the balun.

I'm confident that you'll find this to be a
compact, high performance beam which is
easy to build and won’t lighten your pocket
book. Enjoy it! Be sure to remember that
**59"" means *‘armchair copy’” and *‘20 over
9" means *‘You woke up the kids."" You'll
be hearing this new jargon often! |5

Contact Michael Harris KM4UL ar 5917
Crabapple Rd., Durham NC 27712.

Parts List

10’ lengths of %2* EMT conduit

10’ length of 2" SDR PVC pipe

Y2" plumbing pipe clamps

8" length of silicon tubing

4’ lengths of wire scraps

24" lengths of pressure-treated two-by-four
50" lengths of coax (RG-BX preferable)
Misc. Hardware as required
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RF POWER AMPLIFIERS
NEW!

WATTS

(144-148 MHz)

TE
SYSTEMS

40

TE SYSTEMS new HPA Series of high power
amplifiers now available through select national
distributors.

Aai

— Preamp—— DC Power RF
NF-dB GaindB +Vdc A Conn.

SPECIFICATIONS
Freq.

MHz

— Powear
input QOutput

20-54

All amplifiers are linear (all-mode), automatic 50-54

T/R switching, and incorporate optional GaAs
FET preamp. Amps are usable with a wide in-
put drive level range. Thermal shutdown protec-
tion and remote control capability included. All
units are designed to ICAS ratings and meet
FCC part 97 regulations. Approx. sizeis2.8 x
10 x 11.5" and weight is 8 Ibs.

144-148
144-148
220-225

420-450

420-450

Consult your local dealer or send directly for
further product information.

Models also available without GaAs FET preamp (delete G suffix on model #). All units
cover full amateur band — specify 10 MHz bandwidth for 420-450 MHz ampilifier. Con-
tinuous duty repeater amps also available

Amplifier capabilities: 100-200 MHz, 225400 MHz, 1-2 GHz, Military (28V), Commercial,
TE SYSTEMS etc. also available - consult factory.
P.O. Box 25845
Los Angeles, CA 90025

{213) 478-0591

TE
SYSTEMS

CIRCLE 232 ON READER SERVICE CARD

ELECTRONIC DISTRIBUTORS CO.
325 Mill Street » Vienna » VA 22180

MOBILE/BASE
CROSS NEEDLE SWR/POWER METERS

EDCO

Ph 703-938-8105 R
FAX 703-938-6911 DAIWA Freq. Range Forward
For more information contact your local dealer Model Int. Sensor Power  Connectors
CN-410M*  35150MHz  15/150W 50-239
D DA WA CN-480M* 140450 MHz 1550 W $0-239
* CN-485M°  140-450MHz 15775 W S0-239
CN-520°*  1880MHz 200 W/2Kw 50-239

Cross Needle SWR/Power
Meters for All Bands

*Back lit with moblle bracket
**Optional mobile bracket available

Freq. Range Forward The ultimate wide-band omnidirectional
Model Int. Sensor Power Connectors antenna for hours of fistening pleasure.
CN-101 “PEP" 1.8-150 MHz 15/150 W/1.5 kW SO-238 (M) :‘n:;',{':nﬂ:ﬂ H' 1_5 :f#:’ ;ﬂ?ﬂﬁﬂtﬁ
Los o (AR 140-525 MHz 207200 W MorN type WB 1300 L MHz2 and 1200 MHz. Stainless steel ma-
DP-810 “Digital 1.8-150 Mz 01.5kW M type T terials complete with mounting hardware.
gpﬂﬂ 140-525 MHz 0-150 W . Niype L [ Type "N connectors. Only 5 ‘6~ tall which
P-830 1.8-525 MHz C-15kWIO-15 W N type r enables indoor installations for apartment
NS-660A/PA 1.8-150 MHz 30/300 W/3 kW M type A
NS-863BM/BN* 140-525 MHz 30/300 W M or N type == 5 '
POWER SUPPLIES R Receive—25-1300 MHz
MODEL PS1401! Transmit—50, 144, 430, 500
Input Voltage 117V AC +10% 1R el L
Output Voltage 135V Length: 56"
fh.l‘-lﬂl.ﬂ mt 12 A '_I . cmm quf TTDE
Volit. Fluctuation Less Than 1% Mast Dia.: 88"2"
Ripple Voltage Less Than 3mV } \\ Weight: 2.2 Ibs.
Protection Gircuit 142 A _ Y Model: #WB1300
Pwr Consumption 350 W max. "
Dimensions 5 x4 x Bin, § '
CS-201 Waeight 11 Ibs.
Other Models: PS304, PS120M, RS308D, RS40X i
Coaxial Switches
CS-201 CS-201G I CS-401 CS-401G :
2Position  2Position  4Position  4Position | Also Distributors Of: D DAIWA
Frequency: 500 MHz 1.3GHz 800 MHz 800 MHz :
Connectors: S0-239 N type $0.239 N type DAT 0 N G
Isolation: +60dB +60dB + 50dB + 50dB i _
Power Rating 2.5 KW PEP 2.5 kW PEP 2.5 kW PEP 2.5 kW PEP REAT AOR Evno
1 KW CW 1 KW CW 1 kW CW 1 kW CW _ll L
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FIAMS WITH CLASS

Carole Perry WB2ZMGP
P.O. Box 131646
Staten Island NY 10313-0006

A Family Affair

""How can | get my own children in-
terested in ham radio?"' is the second
most-frequently asked question.
You've probably guessed that the most
popular query is still, “How can | get
my wife to become a ham?" Let’s ad-
dress the offspring problem in this
column now. We'll save the spousal
issue for another time.

Helping parents and children work
together on any project is a worthwhile
endeavor. Throughout the last 10
years of teaching ham radio, I've al-
ways encouraged the youngsters to
study at home with their parents. The
parents love the idea of learning new
material along with their children. Here
at last is a subject where parents and
children can be on equal footing with
each other. It's a chance for real active
participation in their children's aca-
demic lives. Most parents are quick to
see the benefits of encouraging their
youngsters to get involved with a tech-
nical and stimulating hobby.

In order to motivate the 6th, 7th, and
Bth graders in my "'Introduction to Am-
ateur Radio" classes to include their
parents in their own quest for a license,
| tell them to “'study at home with the
person who has the money. If your
mom or dad gets a license too, they'll
probably buy ham radio equipment for
your family to use.” The kids love the
idea that they're putting something
over on their folks. Years later, when |
get the siblings of these children in my
class, they come back with their par-
ents during Open School Week to tell
me how much ham radio has contribut-
ed to the quality of their family-time
together. The burden then falls to the
young sibling in my class to carry on
the family tradition. I've gotten enough
positive feedback about the fun that
ham families have, that | make it a point
lo encourage it whenever possible.

Getting back to the original question,
many hams have written to me over the
years, perplexed at why their own
youngsters don’t seem to share their
love of amateur radio. Of course, those
of us who are parents know all too well
that sometimes the more we encour-
age, cajole, or bribe our kids to do
something that we'd like them to do,
the more they pull away from it. Some
degree of rebellion is a natural part of
growing up. Children have a need to
assert themselves and establish their
own identity. Much to our chagrin, at
times this means rejecting whatever
mom and dad may consider a real good
idea.

Through the trials and tribulations of
child rearing, there are many proud
and happy moments that help counter
the negatives. Keeping all this in mind,
the best advice to a ham parentis not to
use overkill when attempting to con-

vince your children to become hams.
Just be yourself and let the youngsters
see you enjoying your time on the ra-
dio. Enjoyment and enthusiasm tend to
be contagious. Never underestimate
the vibes that children pick up as they
watch you having fun and being chal-
lenged by your radio activities. There's
a time when the smile of satisfaction or
the expression of excitement on your
face says a lot more than any words
you can say.

Among the countless benefits I've
experienced in my role as a ham radio
teacher has been the privilege of hav-
ing children of hams in my class. Don’t
think for one minute that these parents
had an easy time of it. Not one of the
nine youngsters in this category were
licensed when they were assigned to
my class. That should tell you some-
thing right there. Another statistic is
that they all became licensed at the
end of the program. There are simply
times when an eleven-year-old thinks
it's OK to do something because their
peers are all doing it, not because a
parent would be overjoyed to have
them do it.

The following are stories of some
boys and girls whose parents were
ready 1o move heaven and earth to get
them involved in ham radio. They
wound up in my ham radio program
which provided them with the opportu-
nity to be in a class with other children
who were eager to get a ham ticket.
Working and having fun with other
teens was just the extra motivation
these kids needed. Before we knew it,
they were going home and proudly re-
porting their new-found radio experi-
ences to their ham parents. At first the
dads were surprised that the children
acted as if it were their first exposure to
ham radio. Then they realized that this
was just the kids’ way of asserting their
separateness. Smart parents should
listen attentively to their children's re-
actions and anecdotes. Encourage
them to tell you about their experi-
ences with the other students. We all
need to feel we have something unique
to offer our families.

50, getting your offspring enrolled in
a local ham radio class in a school or
club is a great idea. Don’t ever assume
there's a genetic predisposition to be-
coming a ham. Set the stage with your
own enthusiasm and then encourage
them to go with a friend to a structured
class. You've already planted the
seeds,; now sit back and let nature take
its course—with the help of an objec-
tive, good ham radio instructor.

Gerald D. Fox, D.D.S., WA2VKS

“One hundred baby chicks!” That's
what the man said. | was 12 years old; it
was late at night in 1960, and | was
lying in bed listening to WWVA on the
radio, all the way from West Virginia.
The commercial on the radio reminded
me of how different life in other parts of
the country must be from my life in New
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shack.

York. What would a city boy do with a
hundred baby chicks?

That summer, | went to my friend
Larry's house to sleep over. Larry
reached under his bed and pulled out a
shortwave radio. Voices from other
lands speaking many languages filled
my ears. Larry tuned around the dial
and suddenly the voices sounded dif-
ferent. | wasn’t hearing polished, pro-
fessional broadcasting. This was con-
versation. These people were talking
to each other. Then | heard a British
accent; people were talking across the
ocean! | was hooked.

The next summer | went to a camp,
and | was delighted to discover a new
activity. The camp had a ham shack,
complete with a Gonset ''gooney box."
Myles, the counselor, taught me code
and theory, and that summer | passed
my Novice test.

Ham radio has stayed in my blood. |
worked my way up the ladder, getting
each class of license, including ama-
teur Extra. It was time to pass it on!

| now have a 12-year-old daughter
attending Intermediate School 72 in
Staten Island, New York. You can
imagine how thrilled | was when | found
out that they had a ham radio program:.
| met Carole Perry, the instructor,
whom I'd spoken to many times on 2
meters. | knew my daughter would
have to take this course!

Carole made it fun. Loren called me

P

Photo A. Jerry Fox WA2VKS visits his daughter, Loren KA2JNV, at the school ham

Photo B. The Gartenbergs, left to right: Marty WA2YYX, Shaun KB2JNW, and

at work each day and told me what
she'd learned. Hearing of her progress
almost made me cry. The class has
both an HF and VHF setup, and | had
the pleasure of talking to Loren in class
via the local repeater.

Loren did get her Novice license af-
ter studying in Carole's class. She is
still a little mike shy, but she told me
today she'd like to get some practice
on the air. You know, | loved it!

Shaun Gartenberg KB2JNW

| am a 13-year-old amateur radio op-
erator. Both of my parents are hams as
well. My father, Martin Gartenberg
WAZ2YYX, has been a ham radio opera-
tor for about 30 years. He was intro-
duced to the hobby at an early age by a
friend. He holds a Technician class li-
cense, and is active in several Staten
Island radio clubs. He was also presi-
dent of the Chaverim Radio Club in
Perth Amboy, New Jersey. He's been
good friends with Mrs. Perry for over
eight years. He was always telling me
how much fun it would be to get into her
ham radio program when | went to In-
termediate School 72. He was right!

My mother, Rachelle Gartenberg
KB2DBF, has been a ham for two
years. She was introduced to the haob-
by by my father who helped her study
for the Novice license. She is a school-
teacher who plans to upgrade in the
near future.

Rachelle KB2DBF. (Photo by Jay Gerstel KA2CUS.)



Factory Autharized Dealer & Service For

KENWOOD
YAESU
ICOM

Call Us For
Great Prices & Great Service

TOLL FREE ORDER LINE 1-800-344-3144
Continenlal U5 & Texas

LAN ARTOMND TRXAS

CENTER

KT, TN

THERI=

sALEs AMATEUR RADIO SERVICE

ETOTA Mobud San Anlonio, Texas 7TB238 |512) BBO-6110
FAX (512) G47-B0O7

Custom Embroidery
606-371-8200

Wear your name and, or call signs! Clothing with your club
insignia and name. Personal service and custom designs.

* Baseball caps—foam with mesh back, adjustable size

L R o o o T $6.00
# T Shirts—heavyweight 50/50blend . ... ... .. e« 96,50
* Sweatshits—50/50blend . .., . ... ... .ol $15.00

* Golf Shirts—50/50 jersey knit with banded sleeve . $14.00
* Nylon Jacket—flannel lined ......
IR IREG oo ve s o mns e $30.00 h
Specify color: white, black, navy, or red, 7 i mT
and size: S-XXLG and youth -
sizes (T shirts and sweal-
shirts) S-L. All
orders prepaid.
Add $2.00 for
shipping and
allow 2-4 weeks
for delivery. For
additional colors
and custom infor-
mation, call
606-371-8200.

Custom Embroidery
6591 Louise Court
Florence, KY 41042 J
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Repeater - Link Controller
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RBC-700 Controller
The RBC-700 represents the latest generation of advanced
repeater controllers. These series of controllers can connect
up to 7 independent receivers and transmitters. 24 different
configurations are available that supports up to 5 fully du-
plexed link radios, 4 independent remote base radios, and
multiple repeaters simultaneously. Card-cage design allows
expansion by simply adding cards and firmware. A true 7
position cross-point switch is utilized that allows each receiver
/ transmitter to independently connect to other Rx/Tx com-
binations as desired. Multiple independent Rx/Tx paths are
supported.

Easy servicing
Intergrated Autopatch
+10v to + 14v Supply
Size : 525" x 19" x9"
Expand at any time
Call for further details

Palomar Telecom, Inc.
2250 N. Iris Lane - Escondido, Ca. 92026

(619) 746-7998
CIRCLE 264 ON READER SERVICE CARD

Multiple Repeater control
Up to 5 Duplexed Links
Up to 4 different Remotes
Natural Speech Telemelry
Card-Cage design

CABLE TV CONVERTERS

Why Pay A High Monthly Fee?
Save $100's A Year

e All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, and more.

e 60 Day Money Back Guarantee
¢ Shipment within 24 hours
e Visa/MC and C.O.D.

WE WILL BEAT ANYONE’S PRICE
No lllinois Orders Accepted

Electronic Engineering
P.O. Box 337, Barrington. IL 60011
FREE CATALOG

1-800-542-9425

INFORMATION

1-708-540-1106
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H UG E NEW CATALOG
.WITH PRICES!

» Big 92 page 8/ x 11" Format

® Communications Receivers
® Portable Receivers

® Scanners

@® Amateur HF Transceivers
® VHF-UHF Transceivers

® HTs and Mobiles

@® Amateur and SWL Antennas
® Accessories and Parts

® RTTY and FAX Equipment
® Books and Manuals

gﬁd Universal Radio
udll 1280 Aida Drive Dept. 73
USSHl Reynoldsburg, OH 43068

Tel. 614 866-4267

E SMILE... YOU'RENOTONTV... E

CALL 1-800-KILL-TVI
TO ORDER
RFI FILTERS THAT REALLY WORK
BX-2S Screws On to tv/iver input
Now used by FCC during investigations

% e ek
; : i ]

i e

The World Famous BX cable-TV filter. . .$24.95
TP-12 Effective standard telephone filter. 18.95
KW-1 Pure AC output line filter. . . . .. ... 42.95

30 DAY RETURN—FOR—REFUND GUARANTEE

Replace Unfilterable Electronic Telephones With Our
NEW TP-XL Filtered Touch-Tone Telephone $49.95.
Prices subject to change without notice.
Shipping and handling extra.

800 number for orders only. ...
For engineering help, (512) 656-3635

Tom Coffee, W4PSC (R & D Eng.)

TCE LABORATORIES
5818 Sun Ridge
San Antonio, Texas 78247
DEALER INQUIRIES ARE NOW INVITED
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SCARED OF THE CODE?

IT'S A SNAP WITH GGTE
MORSE TUTOR, THE CHOICE
OF THOUSANDS OF HAMS &

PROSPECTIVE HAMS, PRAISED
IN QST, 73 AND WORLD RADIO!
LEARN IN JUST 12 EASY LESSONS!

FEATURES OF THIS UNIQUE PACKAGE INCLUDE:
B Code speeds from 1 to over 100 WPM

B Standard or Farnsworth modes

B Adjustable tone frequency

B Over a billion random conversations

BLeatters, numbears, punctuation and pro signs

B Random characters & words for each lesson

B Display text while listening or after copying

HAIll parameters rememberad between sassions
BParameters easily changed when desired

For PC-DOS/MS-DOS computers. Available at deal-
ars, thru QST or 73 or send $19.95 for 5.25" or $21.95
for 3.5" 4 $2 S&H (CA residents add 6% Tax) to:

GGTE. PO Box 3405, Newport Beach, CA 92659
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GIVE YOUR

HR-2510 HR-260C

the same features as the

RIGS"

Channels

"B1 G

* 30 Memory

* Automatic Repeater Offset

* Programmable Mike Buttons

* Programmable Channel Buttons

* Programmable Transmit Timeout

* Programmable Seek/Scan (5 Khz,etc)
* Programmable Transmit Freq. Limits

* Split Frequency
* Many More Features

All these features by replacin
your rudiﬂr’.s existing "le 'chi?:!

35995 Includes Installation and
Operator’'s Manuals

(Optional Chip Socket S57.50)

CHIPSWITCH:-

4773 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

antity prices available, Dealer inquires welcome
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1 Commodore c=m
REPAIRABLE POWER SUPPLIES

1.8 AMP
Qutput Your Choice of
$24.95° C-64

SAME OUTSTANDING FEATURES

* 1 Year Warranty * Utilizes Large Transformer

» Completely Repairable + Does Not Run Hal

» External Fuse * Plugs Directly into Any C64

= Schematic included Commeodare Unit

* |JL Approved » 4.3 AMP Unit Used For Add-Ons,
Peripherals, Multiple Drives, of
Packet Radio.

»This Will Be the Last C64 Power Supply You Will Ever Purchases
»ver 529 of C64 Failures Were Due to Power Supply Mallunctionse
(The €128 Version Power Supply Cosls $45.50, Plus UPS)

oNEW SPRING CATALOG JUST OUTe

Call for your NEW FREE 36 page catalog of specialty ilems for Amiga,
Commodore and 1BM. The catalog contains low cosl replacement chips,
parts, upgrades, 34 diagnostic products, Wional VHS tapes, interfaces. com-
plate power supply ine and other worldwide products YOU WON'T find
anywhere alse.

We stock all Commodore replacement/upgrade chips. (including Amiga)

THE GRAPEVINE GROUP, INC.

3 Chestnut St. bl
e [——| suffern, Ny 10901 &R [T6
914-357-2424 FAX 914-357-6243
We Ship Worldwide 1-800-292-7445 Prices Subject to Change

CIRCLE 192 ON READER SERVICE CARD
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DEALER DIRECTORY

TOROLA, ICOM, KENWOOD, YAESU,
AEA, SONY, BIRD, TEN-TEC, etc. Full
stock of radios and accessories. Repair
lab on premises. Open 7 days M-F, 9-6
p.m,; Sat. & Sun., 10-5 p.m. We ship
worldwide. BARRY ELECTRONICS, 512
. New York NY 10012. (212)
925-7000. FAX (212) 925-7001.

DELAWARE

New Castle
Factory authorized dealer! Yaesu, (COM,
Kenwood, Ten-Tec, AEA, Kantronics, DR-
S| Mig., Ameritron, Cushcraft, HyGain,
Heath Amateur Radio, Heill Sound. DELA-
WARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 19720. (302) 328~

7728. Columbus
T Coniral Ohio's full-line authorized dealer
Preston for Kenwood, ICOM, Yaesu, Alinco, Info-

Ross WB7BYZ has the largest stock of
amateur gear in the intermountain West
and the best prices. Over 9,000 ham relat-
ed gear in stock. Call us for “'all’" your ham
needs today. ROSS DISTRIBUTING CO.,
78 S. State, Preston |D B3263. (208)

Tech, Japan Radio, AEA, Cusheraft, Hus-
tler, and Butternut, New and used equip-
ment on display and operational in our
4000 sq. ft. store. Large SWL depariment,
too. UNIVERSAL RADIO, 1280 Aida
Drive, Reynoldsburg (Columbus) OH

852-0830. 43068. (614) 866-4267.
NEW JERSEY
Park Ridge Trevose

North Jersey's oldest and finest Short-
wave and Ham Radio Dealer. 1%z 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.

Jameostown
Western New York's finest amateur radio

Authorized factory sales and service.
KENWOOD, ICOM, YAESU, featuring
AMERITRON, B&EW, MFJ, HYGAIN, KLM,
CUSHCRAFT, HUSTLER, KANTRON-
ICS, AEA, VIBROPLEX, HEIL, CALL-
BOOK, ARRL Publications, and much
more. HAMTRONICS, INC., 4033
Brownsville Road, Trevose PA 19047,
(215) 357-1400. FAX (215) 355-8958.
Sales Order 1-B00-426-2820. Circle
Reader Service 379 for more information.

dealer featuring ICOM-Larsen-AEA- TEXAS
Hamtronics-Astron. New and used gear. Dallas

8 a.m. to 5:30 p.m., Sat. and Sun. by ap-
pointment. VHF COMMUNICATIONS,
280 Titfany Ave., Jamestown NY 14701,
(716) 664-6345. Circle Reader Service
number 129 for more information.

In Dallas since 1960, We feature Ken-
wood, ICOM, Yaesu, AEA, Butternut,
Rohn, amateur publications, and a full line
of accessories. Facotry authorized Ken-
wood Service Center. ELECTRONIC
Manhattan CENTER, INC., 2809 Ross Ave., Dallas
Manhattan's largest and only ham and  TX 75201. (214) 969-1936. Circle Read-
business Radio Store. Fealuring MO-  er Service 74 lor more information.

DEALERS: Your company name and message can contain up to 50 words for as little as $420 yearly (prepaid), or 5210 for
six months (prepaid). No mention of mail-order business please. Directory text and payment must reach us 50 days in
advance of publication. For example, advertising for the April ‘91 issue must be in our hands by February 15t Mail to 73
Amatewr Radio Today, Box 278, Forest Road, Hancock NH 3448,

QUEMENT ELECTRONICS
€3 1ICOM!

YAESU

LARSEN » MFJ «CUSHCRAFT » BUTTERNUT PALOMAR
KANTRONICS » GORDEN WEST » AMIDON =ALPHA DELTA
VAN GORDON * KLM *TELEX/HYGAIN * RF CONCEPTS

YAESU FT-747GX ICOM

*HF All Mode Mobile/Base IC3SAT

Call For NEW LOW PRICE! 220 Mhz
Transceiver
with FREE
BP82

QUEFMENT

SOUTH BAY’S LARGEST AMATEUR DEPARTMENT
Serving The Area For 57 Years!

Ham Magazines * Technical Books * Test Materials & Info

VIBROPLEX +* NYE VIKING * AMECO <ALINCO
AEA * ARRL » BENCHER ¢ CENTURIAN * HUSTLER

e Shop Mon—-Sat 9 AM—6PM
s (408) 998-5900 # Closed Sunday

1000 S. Bascom * San Jose, CA 95128
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Photo C. The Tropps: Charles N2CDV, Laura KA2WUH (in the middle), and
Deborah KB2KXU.
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Photo D. Lori Perry KA2TCC and Carole Perry WB2MGP.

| became a ham in January 1990,
and | love it. It's an interesting and ax-
citing hobby. | was in Mrs. Perry's radio
class when | was in the 7th grade. It
was here | found out how much fun my
friends and | could have in ham radio.
I'm a Novice now, but I'm studying for
my upgrade. This year as an 8th
grader, I'm in Mrs. Perry’'s homeroom
class. Many of the other students in
this class are hams, t0o. It's great in
the moming when we're in homeroom.
We're right near the ham shack. Not
only is it fun to talk on the air in the
morning from school, but in my case,
it's great because | can talk to my dad.
He's so proud of me.

| have a 9-year-old sister named
Meredith. She's not a ham yet, but my
parents and | are sure she will be in the
future,

Charles Tropp KA2ZAHA

Although interested in ham radio
since grade school, | didn't get my
first license with callsign KA2AHA un-
til 1978, after completing an adult
educalion course al Susan Wagner
High School. | started operating in
the spring of 1979, and | got my
General license as N2CDV in 1980.
Laura KAZWUH received her Novice
license as a student of Mrs. Carole
Perry in 1985 at 1.S. 72 on Staten
Island. Deborah KB2KXU got her

Novice license in 1990 also at |.S. 72.
Qur station consists of an ICOM 751
and a dipole at 40 feet. We also have 10
meter FM capability, and we can oper-
ate on all HF bands. We enjoy being a
ham family.

Lori Perry KA2TCC

My name is Lori Perry, callsign
KA2TCC, and I'm 20 years old. Nine
years ago | attended Intermediate
School 72 where my mother taught a
ham radio course. Al first | was morti-
fied to learn that several of my friends
were going o be in my mother's class.
For years, my mother tried to get me
involved with her hobby. Actually, it
wasn’t until my friends started talking
about it that | began to consider it seri-
ously.

Today I'm a communications major
at Hofstra University. Ham radio has
been influential for me from the mo-
ment | went for my entrance interview,
to my present choice of media courses.
The woman who interviewed me spot-
ted an HT antenna sticking out of my
bag and asked about it. In retrospect, it
was obvious that she was impressed.

| haven’t been very active in the last
few years, but | am very pleased and
proud to be a ham. There have been
many family activities, like vacations
and trips, where it was really nice to
have a ham for a mom. i



WHEN DOES ONE EQUAL TWO? | .
oA R o DURA-FLEX

shock mgunts silence
e e spring-generated RF noise.

EMT, B'cast RPU, Police, etc.  + Frequency Range 138-174 or
* Fully Field Programmiabile 430-480 mHz

» 89 Channels « FCC & DOC type accept.
+ True 40 Watt Power « Low Cost DTMF mike avail * DURA-FLEX neoprene elastomer
+ Extremely Rugged » Overnight Shipping Available significantly advances antenna shock

*Shipped Complete wiMike, Mobile Slide Mount & Power Cable absorpti
+Base Station P.S. Mobile Antennas elc. in stock sorption technology.

Dealer Inquiries Invited e g W * Eliminates RF nolise in duplex radio

m AXM Incorporated m systems from metal-to-metal contactin
11791 Loara St. conventional steel springs.

~ Garden Grove, CA 92640-2321 * Drastically cuts whip vibration which can
Write or Call 714-638-8807 tor immediate information damage or break antennas with steel

CIRCLE 243 ON READER SERVICE CARD

P 4 % o« wPRESENTING % %« &« %« !

* & x&¥ STARRING ¥« & ¥« ¥« ¥

springs on high-vibration vehicles.
¢ Solid brass adaptors molded into neoprene;
braid totally isolated through center cavity.

* Field-proven against heat, cold, humidity
and abrasion extremes.

®* Models for roof, trunk or magnetic
mounting. 2 meter, 220 MHz or UHF.

AND OTHER FAMOUS MANUFACTURERS

s FINEST WARRANTY PROGRAM AVAILABLE
s [OWYEST RETAIL | WHOLESALE PRICES IN US,
« ORDERS SHIPPED FROM STOCK \WITHIN 24 HRS

s AlL MAJOR CREDIT CARDS ACCEPTED
FOR FREE CATALOG ONLY IM!li-ﬂ:y

the antenna specialists co.

'-' Birgeea of Ciuslity™

a member of The Allen Group Inc.
30500 Bruce Industrial Parkway
Cleveland, OH 44139-3996

FOR ALL INFORMATION T1-B1B-709-9937

PACIFIC CABLE CO.. INC. 216/349-8400, Telex: 4332133, Fax: 216/349-8407
7325'%: RESEDA BLVD., DEPT 1850

RESEDA, CA 91335 1E ping the worild communicate®*

CIRCLE 178 ON READER SERVICE CARD » CIRCLE 6 ON READER SERVICE CARD

here 1s the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create messages just by talking. Speak any phrases or
Mark 4 in capability and features. That's words in any languages or dialect and your own voice
why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emergency warnings, club news bulletins, and DX

I rk 4 gives you : c
ﬂ::sldg;hﬁd:;g?mol;lMsi:eecr? B v;ice alerts. Create unique ID and tail messages, and the

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

channel receiver voting ® clock time

announcements and function control ® 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

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

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

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834

CIRCLE 144 ON READER SERVICE CARD
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PECIAL EVENTS

Number 18 on your Feedback card

Ham Doings Around the World

CAMILLUS, NY VE Exams wiill be held the
first Friday of each month at the Town of
Camillus Municipal Building, 4600 W. Gene-
see St1., Camillus NY, beginning at 7 PM. Test
fee for Technician through Extra Class is
$5.25. Talk-in on 147.300. Contact John
Paftchett KB2ERJ, (315) 487-0296. Please
bring two forms of ID and a copy of your
license.

ROCHESTER, MN The 14th annual
Rochester Area Hamlest/Computer/Elec-
tronic Show, sponsored by the Rochester
ARC., Inc., will begin at 8:30 AM. Tables are
£8 in advance, $9 at the door. Set-up Fri., Apr.
5th from 4:30-7-30 PM and Sal. from 6:30-8
AM. Conlact John Scott NBHZN, (507) 285-
9236. Send check and SASE1W0 RARC.. oo
NBHZN, 2824 NW 2éth 51, Rocheaster MN
55901.

COLUMBUS, IN The Columbus ARC will
sponsor a Hamfest al the Bartholomew Coun-
ty 4-H Fair Grounds Women's Building from 8
AM-2 PM. Set-up Fri., Apr. 5th from 6-10 PM
and Sat. from § AM. Admission $3. Tables
A'/$6. Talk-in on 146.790/148.90. For reser-
vations: Marion Winterberg, 11941 W.
Sawmill Rd., Columbus IN 47201, (812) 342-
4670.

SPOKANE, WA The 14th annual Inland
Empire HamFest/Eastern Washington Sec-
tion Hamfest will be held at the Spokane
Youth Sports Bingo Hall from 9 AM-5 PM Sat.
and Sun. Set-up Fri., Apr. 5th from 1 PM-6
PM. On site breaklasi starting at 6:30 AM.
Admission §5 for both days. Children under
12 free. License Exams Sat. beginning al 1
PM. Sal. night Awards Dinner ($9 .15 per per-
son) 7 PM at the Town & Country Restaurant
Swap tables $10/8°, $8/6'. Table registration
deadline is Apr. 1s1. Make check payabile to:
I.E. Hamfest, 5. 1405 Crestiine, Spokane WA
99203, For info call (509) 534-8443.

MOORELAND, OK The Greail Plains ARC
will host the annual NW. Oklahoma Eyeball
and Swapmeet at the Mooreland Agricultural
Bldg., beginning at 12 noon Apr. Bth, and a1 9
AM Apr. Tth. Admission $3 for both days.
Basket Dinner at 12 noon Apr. 7th at no
charge. Free dealer and swap tables. Talk-in:
147.12/.72 or 146.13/.73 and 146.52 simplex.
Contact Gerald Bowman WG5Z, Box 356
Mooreland OK 73852. (405) 994-5453 or Bob
Bayless, (405) 254-3561.

ST. JOSEPH, Ml The Blossomland ARA
will sponsor a Hamfest beginning at 8 AM at
the Bernen County Sportsman’s Club (take
-94 1o Exit 28, south on US 33 for 6V2 miles to
Linco Rd. and tumn left to end of road). Set-up
al 6 AM. Handicap access. Free parking.
Tickets £3 in advance, $4 at the door, Re-
sarved tables $4, $5 al the door. Registration
deadline Mar. 25th. Talk-in: 145.47 and
146 B2. Send SASE to BARA, PO Box 175,
St Joseph MI 49085,

VISALIA, CA The Northern Calilornia DX
Club will host the 42nd International DX Con-
vention at the Holiday Inn Hotel beginning
Fri., Apr. 12th at 1600 local time. Fri. night
Bar-B-Que and Sal. Banquet will be preceded
by cockiail parties, with breakfast al 0800
Sun. Preregistration is $45 US before Mar.
15th, $50 at the door. Includes banguet,
breakfast and all programs/exhibits. Contact
General Chairman E.D. Stephenson
WEMKM, 230 W. 42nd Ave., San Mateo CA
94403 (415) 341-0757

LEBANON, PA The Appalachian Amateur
Repeater Group will sponsor the Annual
AARG Hamfest/Computer Show at the
Lebanon Fairgrounds beginning al B AM. Ad-
mission $4, (XYL's, YL's and kids free). Set-
up at 6 AM. Handicap accessible. VE Exams
al 10 AM (be there by 9:30 AM). Lateness
results in disqualification. Tailgating, $3/
space. Indoor tables $8. Talk-in: 146.04/.64

and 146.52/ 52 Make registrations payable
to AARG and mail io AARG, Ron Wiggins
WB3HNX, R.D. #4, Box 374, Pine Grove PA
17963, Contact Ron WB3HNX, (717) 345-
8667, Homer WA3YMU, (717) 345-3780;
Willie KASMVM, (717) 273-6334.

LAWTON, OK The Lawiton-Fort Sill ARC
will hold their 44th annual Hamfest at the
County Fairgrounds from 8 AM-5 PM. No
preregistration necessary excep! for table
space. Talk-in on 146.91/.31. Contact Bob
Morford, 1415 NW 33rd, Lawton OK 73505.
(405) 355-6120.

CHESAPEAKE, VA The Chesapeake ARS
will host a Hamfest at the Indian River Recre-
ation Community Center from 9 AM-3 PM.
Wheelchair accessible. VE Exams sponsored
by the Chesapeake DX Assn. ARES Forum
Admission §3. All tables §5. Set-up Fn. Apr
12th from 6 PM-9 PM. Dealer contact Frank
KN4OQG, (B04) 5858-0£03 or Chuck N4NIG,
(804) 482-0842. Flea Markel contact Aob
N4SFH, (804) 487-1896 before 10 PM
Reservation deadline Apr. 1st.

FERGUS FALLS, MN The Lake Region
ARC will sponsor their 4th annual Hamlest
from 8 AM-3 PM at the Otter Tail County
Fairgrounds Hockey Arena, Sel-up Fri. the
12th at 4 PM. Security provided Fri, night.
Camping spols for Fri. night only, Tickets $3
in advance, $4 at the door, Tables $4/6".
Reservation deadline Apr. 1st. VE Exams
start at 8 AM for Novice to Extra. Send 610
form, copy of original license, or all current
completion certificates, and check for $5.25
made payable to ARRL/VEC, to Tom Shubitz,
Box 157, Fergus Falis MN 56537. First come
first served walk-ins. Contact Keith McKay
N@FKF, RT 1 Box 46, Battie Lake MN 56515.
(218) B26-6274

ABILENE, TX The Key City ARC will spon-
sor the ARRL West Texas Section Conven-
tion & KCARC Hamfest at the Downtown
Abilene Civic Center Sat. from B AM-5 PM,
and Sun. from 9 AM-4 PM. Set-up 6 PM-10
PM Fri. There will be an easy Ham Breakiast
at the headquarters motel from 6 AM-9 AM.
Dial 1-800-588-0222 for room reservations
al the Quality Inn. Tables $2, free electricity.
VE Exams, walk-ins okay. Tickets $5 In ad-
vance, $6 at the door. Registration deadline Is
Apr. 11th. Make check payable to KCARC
and send with SASE to KCARC, PO Box
2722, Abilene TX 79604. Contact Bill Jones
N5SDOX, (915) 698—4606.

ROCKFORD, IL The Rockford ARA will
sponsor the Rockford Amateur Radio/Com-
puter Fair at the Forest Hills Lodge from 8
AM-3 PM. Free Parking. VE Exams.
Wheslchair accessible. Tailgating. Tickets $3
in advance, $4 at the door. 8" table/2 chairs,
£7 in advance, $10 at the door. Registration
deadline is Apr. 1st. Send check and SASE to
Rockford ARA, 200 Westmoreland Ave,,
Rockford IL 61102. Ticketfable/boolh con-
tact: Al Gaines MASVSZ, (815) 962-3910. For
info: Joe Roling NSHEZ, (815) 399-6995.
Talk-in: 146.01/146.61 and 222.68/224.28
RARA repeaters.

FRAMINGHAM, MA The Framingham ARA
Flea Marke! and Exams will be held al the
Morth High School beginnir_ at 10 AM. Ad-
mission is $2. Early bird admission al 8 AM,
$5. Set-up 8 AM. &' tables $12, paid in ad-
vance, includes one admission only, Code
exams start at 11 AM, written exams given at
12:00. Send a completed FCC form 610, copy
of current license, list of exams you plan 1o
take and a check for $5.25, payable to ARARL/
VEC to: Dick Marshall WATIKUG, 37 Lyman
Rd.. Framingham MA 01701, no later than
Apr. Tth. Table contact: Jon K1VVC, (508)
877-7166. Exam info: Dick WAIKUG, (508)
877-0563

RALEIGH, NC The Raleigh ARS RARS-
FEST "91 will be held from B AM-4 PM al the
Jim Graham Bidg. of the NC State Fair
Grounds. Free parking, RV's accommodat-
ed. Exams begin at 10 AM at the Holzhauser
Bidg. Tickets $5 in advance, $6 al the door.
Set-up at 12 noon Apr. 13th and from 6AM-8
AM Apr. 14th. Contact Roland NF4P, 1421
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Listings are free of charge as space permils. Please send us your Special
Event two months in advance of the issue you want it to appear in. For
example, if you want it to appear in the January issue, we should receive it by
October 31. Provide a clear, concise summary of the essential delails about
your Special Event. Check /HAMFESTS on our BBS (603-525-4438) for
listings thal were loo late to get into publication.

Parks Vi Rd., Zebulon NC 27557. (918)
269-4406. For exams, contact Vince AA4MY,
(919) 847-8512 Talk-in: 146.64/.04.

BOWLING GREEN, KY The National
Guard Armory will be the site of a Hamfesl
sponsored by the Kentucky Colonel's ARC.
Doors open at 7:00. Contact Denver Eadens
N4WWA, (502) 777-3681, or write lo
K.C.A.R.C., PO Box 9781, Bowling Green KY
42102-9781.

JOPLIN, MO The Joplin ARC will hold a
Hamfes! indoors at the National Guard Ar-
mory from 7 AM-3:30 PM. Tickets $2 in ad-
vance, $3 at the door. Tables $5. SASE/check
to Joplin ARC, ¢/o Larry Hendrix, 107
Hillview, Joplin MO 84804. VE Exams, Flea-
markel, Auction, 2M Rabbit Hunt. Talk-in:
14721147 1.

OTTAWA, ONT., CANADA The Ottawa
Valley Mobile RC Inc. will sponsor a Flea Mar-
ket from 0900-1600 EST at the Canterbury
High School. Talk-in on 147.30/.90. Contact
Ken Barry VE3KJB, (613) 7464823,

CLEVELAND, OH The North Coast ARC
will hold their Spring Hamfest at the L.D.A. of
Cuyahoga County, between 8 AM and 2 PM,
Set-up at 6:30 AM. B' tables $10 for the first,
$8 each additional, For info, SASE to Ron
Nichols NBLZA, 5402 Velma Ave., Parma OH
44129. (216) 351-7787 after & PM,

SULLIVAN, IL The 28th annual Sullivan
Hamfest, sponsared by the Moultrie AR Klub,
will be indoors in four big bams. License Ex-
ams will be given from 9 AM-12 noon. Walk.
ins accepted. A limited number of tables are
availabie by reservation for $7.50 each. Tick-
els are $2 each or $5/3 in advance; §3 or $5/2
at the door. There is no set-up charge for the
Fiea Market. Contact Raiph Zancha WC9V,
502 E. State St., Lovington IL 61937, or call
(217) 873-5287 evenings.

WELLESLEY, MA The Wellesley ARS will
sponsor an Event al the Wellesley Sr. H
School parking lot from 9 AM-2 PM. Handi-
cap accessible. Admission $2. Talk-in:
147.03/.63 Wellesley repeater. Contact Gerry
Driscoll NV1T, (617) 444-2686.

DAYTON, OH The Dayton AR Assn., Inc.
will spansor the Annual Dayton HamVention
at the Hara Arena Conference and Exhibition
Center. Flea Market set-up will begin at 0800
Thurs., Apr. 25th. Flea Market operating
times ara: 0800-1800 Fri., Apr. 26th, 0600-
1700 Sat., Apr. 27th; nam—:ﬁuu Sun., Apr
28th. Contact: Flea Market Commitiee, (513)
767-1107

DAYTON, OH The Dayton/Cincinnati
Chapter of the Quarier Century Wireless
Assn. will host the 1891 annual QCWA Ban-
guet at Neil's Heritage. C.0.D. bar at 6:30
PM. Banquet starts at 7:30 PM EDT. Tickels
$15 each, reservations required. QCWA
membership not required. Contact Bob Din-
gle KA4LAU, 657 Dell Ridge Dr., Dayton OH
45429, (513) 299-7114,

SPECIAL EVENT STATIONS

VERMONT Throughout the coming year;
Special Event Stations from Vermont will be
on the air to halp Vermont celebrate its 200th
birthday. A special 200th Anniversary Certifi-
cate is available. SE Stations will be rat-
ing 25 kHz up from Ih&hnttnm-uithamim
and General bands. RTTY/AMTOR/etc. will
be in the digital sub-bands. For certificate,
send $1 and a SASE to Amateur Radio Bicen-
tennial Project, PO Box 200, Graniteville VT
05654. Foreign stations, send only SAE and
IRC’'s to cover postage

FORTPIERCE, FL. The Fort Pierce ARC will
operate KJ4YF from 1400Z-2100Z to com-
memaorale the 4th Annual Trail Ride of the
Florida Cracker Trail Assn. Operation will be
on the 40, 20, 15, and 10 meter phone bands,
and the Novice portion of 10 meters. For cer-

tificate, send QSL and large SASE to FPARC,
PO Box 0004, Fort Pierce FL 34954,

DELAWARE Never ones to learn from past
mistakes, the members of the Warminster
ARC will conduc! their third annual DXPedi-
tion to the rare state ol Delaware, operating
WASDFU/3. Frequencies: 7.275, 14.275,
21.375 and 28.375 MHz. CW contacts will be
made on request. QSL with SASE to Warmin-
ster A.AR.C., Box 113, Warminster PA 18974.

ST.LOUIS,MO The Suburban ARC will op-
erate WODCW, from 1800-2400 UTC, to cele-
brate the 44th Anniversary of the Club. Oper-
ation will be on the lower portion of the
General Bands and 28.425 MHz (Novice 10
meter). Please send SASE for a QSL card to
Henry G. Schaper, Sr. KADAWS, 241
Tapestry Dr., St. Louis MO 63129,

MADISON, W1 The West High School ARC
will operate Station KBSNG from 1300Z-
22002, 1o commemorate West High School's
Fine Aris Week. Frequencies: Lower 30 kHz
of the General 20 meter and 15 meter phone
bands and 10 meter Novice phone band.
QSL, SASE to WHARC, 30 Ash St., Madison
Wi 53705.

PADUCAH, KY The Paducah ARA will op-
erate W4NJA to celebrate the annual Ameri-
can Quilters Society Convention. Frequen-
cies—CW: 7.125, 14.050, and 21.150 MHz;
phone: 3.875, 7.250, 14.250, 21.375, and
28.450 MHz; paciket: 115.ﬂlﬂ-FurEEL. send
QSL and large SASE 1o Paul Smith N4FFO,
229 Nickell Hts. Rd., Paducah KY 42003.

THOMASYILLE, GA The Thomasville,
Georgia ARC will operate WAUCJ from 1830Z
Apr. 26th until 0200Z Apr. 2Tth, and 1530Z-
2300Z Apr. 27th, 1o celebrate the T0th annual
Rose Festival. F es: Lower CW por-
tinnthaGmralhmdsandeimSEB

partion of 10 meters. For a certificate
send QSL and SASE 1o Thomasville

Box 251, Thomasville GA 31799-0251.

POUGHKEEPSIE, NY The Poughkeepsie
RAC will operate Station K2KN from the
Young/Morse Nat'| Historic Landmark on the
Hudson River from 1400 UTC-2000 UTC,
o celebrate the 200th birthday of Samuel
F.B. Morse. Frequencies—CB: 3.710, 7.110,
14.050, 21,110, 28.110 MHz +10 kHz. SSB:
3.90, 7.235, 14.235, 21.335, 28.40 MHz
+ 10 kHz. DX QSL cards responded to via the
ARAL DX Bureau. USA QSL cards answered
when wing SASE, and if a special cen-
ificate s desired, a 9"x12" SASE. Send to
Ted Zulkowski K2JMY, 4 Bishop Dr., Pough-
keapsie NY 12603.

INTERNATIONAL MARCONI DAY This
year s event will be celebrated from 0000Z-
24002. There will be about 15 stations repre-
senting Marconi communication sites around
the world. North American sites are VE1IMD,
VO1IMD and K1VV/IMD. Most site stations
will use the suffix “'IMD" or “AIMD." A certifi-
cate (modeled after an actual Marconi stock
certificate) is offered 1o those who work the
most Marconi sites (the number will be an-
nounced on the air). More award details will
be given by site stations. All modes may ba
used this year; CW, RTTY, SSB and packet.
The event is coordinated by the Cornish RAC,
PO Box 100, Truro TR 1RX, Cornwall, Eng-
land.

U.S.S.OLYMPIA The Olympia ARC will op-
erate Station WA3BAT from aboard the
U.S.S. Olympia, from 1300 UTC Apr. 27th-
2000 UTE Apr. 28th, 10 commemorate the
92nd ol Admiral s In-
umph over the Spanish Fleet al the Battle of
Manila Bay during the Spanish-American
War. Frequencies—CW: 7.133 MHz; RTTY:
40, 20, 15 meter bands; 2 meter FM: 145.270;
phone: 3.895, 7.245, 14 245, 21.365 and
28.365 MHz (45 kHz QRM). For certificate,
send QSL and 9" X 12" SASE with three units
of postage/IRC’s 1o Olympia RAC WA3BAT,
PO Box 928, Philadelphia PA 19105.
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NEew probpucrts

Compiled by Hope Currier

PRODUCT OF THE MONTH

NCG
Model CX-908

The Model CX-908 from
NCG/COMET Antenna is the
world’s first triband base an-
tenna for 144, 430 and S00
MHz. This one-piece, Fiber-
glas™ antenna will withstand
wind velocities of 134 MPH,
and is completely water/pollu-
tion-proof. It is extremely wide-
band, so it doesn't require fre-
quency adjustment. lts
lightning protection guards
your transceivers. Using the
CX-908 with a COMET triplex-
er(CFX-431, CFX-4310) will al-
low three-band TX/RX com-
munications at the same time.

For prices and more infor-
mation, contact NCG Co.,
1275 North Grove St., Ana-
heim CA 892806; (714) 630-
4541; FAX (714) 630-7024. Or
Circle Reader Service No.
201.

Palomar Engineers

Many top CW operators consid-
er the Kent key to be the world’s
best. The design and machining
of the precision brass mechanism
is by R. A. Kent Engineers in Eng-
land; the key is assembled at
Palomar Engineers in the United
States. It features rotary ball bear-
ings, fully-enclosed springs, and
individual knurled thumbscrews
to adjust dot and dash contact
spacing and spring tension. The
key has a smooth, effortless ac-
tion because it has rounded pad-
dles that are easy on the fingers.
The small footprint (3" x 4") steel

base weighs over two pounds.

The price is $100, plus $4 ship-
ping for the United States and
Canada. Contact Palomar Engi-
neers, P.O. Box 455, Escondido
CA 92033; (619) 747-3343, FAX
(619) 747-3346. Or circle Reader
Service No. 203.

JDR Microdevices

JDR Microdevices has just re-
leased a new “"Power Up’ cata-
log, filled with products to help
computer enthusiasts maximize
the speed and efficiency of their
equipment. The new products in-
clude JDR's own FrontPanel, a
bus extender and instruction exe-
cution detector in one, perfect for
hardware and software debug-
ging; and JDR's Breadboard-on-
a-Card Series, with decode, for
faster, easier prototyping. Other

new items include an accelerator
card for A2000 with a high speed
28 MHz 68030 CPU, a modular
circuit technology 486 mother-
board, Amiga products, and an
expanded software line with nu-
merous software products for
Windows.

For a copy of the catalog, con-
tact JDR Microdevices, 2233
Branham Lane, San Jose CA
95124, (408) 559-1200, FAX (408)
559-0250. Or circle Reader Ser-
vice No. 204,

Optoelectronics

Optoelectronics has announced
a radically new type of universal
frequency counter-timer: a 9-inch
drop-in card for personal and lap-
top computers. It uses Windows
3.0 as a control panel and display
window, and it directly tunes radio
receivers such as the ICOM R7000,
resulting in a uniquely-configured
self-tuning radio. The Model PC-
10 is a 10 Hz-2.4 GHz radio in-
strument that competes with more
expensive big name products. It
measures, captures and analyzes
discrete and average frequency
readings, pulse width, time inter-
val, period, and the ratio between
two frequencies. It provides a use-
ful “‘reciprocal counting” feature
for 8-digit resolution of low fre-
quency readings.

The Model PC-10 is priced at

$335 in unit quantities. The Model
AP10H option ($295) provides
custom input amplifiers, signal
conditioning and frequency
prescalers. Contact Optoelectron-
ics Inc., 5821 NE 14th Avenue,
Fort Lauderdale FL 33334, (800)
327-5912, (305) 771-2050, FAX
(305) 771-2052. Or circle Reader
Service No. 205.
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Valor Enterprises

Valor Enterprises has intro-
duced a new line of rubber ducks
(above left) available for 140, 220
and 440 MHz. These new portable
antennas feature a BNC connec-
tor and a long-lasting vinyl dip
coating for years of reliable ser-
vice.

Valor, a longtime leader in the
manufacturing of cellular and CB
antennas, is also offering the new

Omni-Gain line of land mobile an-
tennas (above right) in all frequen-
cy ranges, including 900 MHz. A
wide variety of mounting hard-
ware is available.

For prices and more informa-
tion, contact Valor Enterprises,
Inc., 185 West Hamilton Street,
West Milton OH 45383; (513) 698-
4194, (800) 543-2197, FAX (513)
698-7273. Or circle Reader Ser-
vice No. 202.

Communications Specialists

Communications Specialists,
Inc. is now offering surface mount
resistors and capacitors in small
quantities and in individual val-
ues. The unit of sale is “'per strip,”
and there is a $10 minimum re-
quirement per order. Resistors
come in strips of 10 for $2.50 per
strip; capacitors come in strips of
five for $1.25 per strip. Each strip
is clearly marked with the value.

Contact Communications Spe-

cialists, Inc., 426 West Taft Av-
enue, Orange CA 92665-4296,

(800) 854-0547, (714) 998-3021,
FAX (714) 974-3420. Or circle
Reader Service No. 206.
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‘N’ BUY

stuff isn’t getting any younger!

If you don’t get many calls, too high.

rig you're not using

Turn your old ham and compuler 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 if you have
it out where 100,000 active ham potential buyers can see it than the few hundred local
hams who come by a flea market table. Check your atiic, garage, cellar and closet
shelves and get cash for your ham and computer gear before it’s too old to sell. You
know you're nol going to use it again, so why leave it for your widow to throw out? That

The 73 Flea Market, Barter 'n’ Buy, costs you peanuts (almost}—comes to 35¢ a
word for individual (noncommercial) ads and $1.00 a word for commercial ads. Don't
plan on telling a long story. Use abbreviations, cram it in. But be honest. There are
plenty of hams who love to fix things, so if it doesn't work, say so.

Make your list, count the words, including your call, address and phone number.
Include a check or your credit card number and expiration. If you're placing a
commercial ad, include an additional phone number, separate from your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starts; then be prepared. If you get too many calis, you priced it low.

So get busy. Blow the dust off, check everything out, make sure it still works right
and maybe you can help make a ham newcomer or retired old timer happy with that
now. Or you might get busy on your computer and put together a
list of small gear/parts to send to those interested?

Send your ads and payment 1o the Barter ‘n’ Buy, Donna DiRusso, Forest Road,
Hancock NH 03449 and gel set for the phone calis.

BATTERY PACK REBUILDING: SEND
YOUR PACK / 48HR SERVICE. iCOM: BP2/
BPABP22 §19.95, BPS/BPA/BP23 §25.95.
BP24/BP70 $26.95, BP7 $32.95. KENWOOD
PB21 $15.05, PE21H/PBS $22.95, PB25/26
$24.95, PB2/PBB $29.95. YAESU: FNB9
$19.95, FNB10/17 $23.95, FNB11 $20.05,
FNB3/4/4A $36.95; STS: AV7600 $27.95,
ZENITH/TANDY LT PACKS $54.95 "U-DO-IT
INSERTS" ICOM: BP3/BP22 $16.95, BP5/8/
24/70 $21.95. KENWD: PB21 $12.95, PB21H
$18.95, PB24/25/26 $19.95; TEMPO/S
$22.85 YAESU: FNB9 $16.95, FNB10/17
$18.95, FNB4/4A $32.95 AZDEN: $19.95.
“NEW PACKS'": ICOM BP8B (BS CHG)
$34.95. SANTEC: 142/1200 $22.95. YAESU:
FNB2/500 $19.95, FNB2/600 $23.95, FNB17
$34,95, FREE CATALOG. $3.00 Shipping/or-
der, PA+6%, VISA-MC+$2.00, CUNARD,
R.D.6 Box 104, Bedford PA 15522, (814) 623~
7000. BNB258

CHASSIS, CABINET KITS SASE, K3IWIC,
5120 Harmony Grove Rd., Dover PA
17315 BNB259

DESK PAD DXCC country list and scratch
pad all-in-one. Maximize contact lime and
daskspace, 11" x 17". Hams In Sealtle love it|
Now avallable nationwide. 2 for $7.00
postage paid in USA. Free QSL nole pad with
order. Radio Stationery, 13212 E. 41st Terr.,
Independence MO 684055, BNB262

AMATEUR RADIO CLASSIFIED Quality
equipment Buy/SellfTrade publication. Pub-
lished twice monthly, Samples free. Ads: 25
cents/iword, Subsacriptions: $12/yr. POB 245-
S, Jonesboro GA 30237, BNB263

HAM RADIO KITS & ASSEMBLIES for vari-
ous Q5T & 73 construction articles. We also
offer books and electronic components. For
catalog, send legal size SASE w/45¢ postage
or $1.00 to ARA Engineering, 2521 W. La
Palma #, Anaheim CA 92801. BNB264

PEARSONAL COMPUTER INTERFACING
Practical instrument automation, networking
and control techniques, including microcon-
trollers. A 3-day, hands-on workshop at the
Virginia Tech campus, Washington, D.C.,
and Charlotte NC. $595, Blacksburg VA,
March 21-22-23; Washington, D.C.. June 6-
7-8; Charlotte NC, July 18-19-20; and
Blacksburg VA, August 22-23-24. Dr. Roy
Jones (703) 231-5242/231-6478. BNB265

BLIND, BEDRIDDEN VETERAN would lika
fnends 1o help by donating any shortwave or
amateaur radio recetver. Call Richard at 213~
938-5347. Welcome letters. Write 10: 5909
W.6th 5t , Los Angeles CA D0036. BNB266

QSL CARDS- Look good with top quality
printing. Choose standard designs or fully
customized cards. Betier cards mean more
returns to you. Free brochure, samples
Stamps appreciated. Chester QSLs, Dept A,
310 Commercial, Emporia KS 68801, or FAX
requesl! 1o (316) 342-4705 BNB434

SUPERFAST MORSE CODE SUPEREASY.
Subliminal cassefte. $10. LEARN MORSE

CODE IN 1 HOUR. Amazing new supersasy
technique. $10. Both $17. Moneyback guar-
antee. Free catalog: SASE Bahr, Dept 73-10,
7320 Normandy, Cedar Rapids |A 52402.
BNB531

SB-220/221 OWNERS: 20 detailed mods
which include 160-6 meter operation, QSK,
+enhanced p.s. 50% rebate for new mods
submitted! 9 pages of 3-500Z tech info. $11
postpaid. —Info. SASE, BOB KOZLAREK
WAZ2S0Q, 69 Memorial Place, Eimwood Park
NJ 07407. BNB581

ROSS' $$8$ USED April SPECIALS: KEN-
WOOD TS-830S $789.90, TR-7800 $249.90,
TS-930S/WAT $1193.90, BC-11 $69.90, BC-
10 $35.90, TM-521A $429.90, TV-506
$200.90; ICOM IC-AH2A $349.90, AT-500
$249.90, R-71A+FLTERS $799.90, PS-15
§122.90: YAESU FC-757AT $259.90, FT-102
$569.90, DC-200 $59.90; KAYPRO 16 10
MEG HARD DISK $500.00, 2861 20 MEG
HARD DISK $700.00, KAYPRO 10 10 MEG
HARD DISK $400.00. LOOKING FOR SOME-
THING NOT LISTED?? CALL OR SEND
S.A.S.E., HAVE OVER 185 USED ITEMS In
stock, MENTION AD. PRICES CASH, FOB
PRESTON. HOURS TUESDAY-FRIDAY
9:00 TO 6:00, 9:00-2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUNDAY. ROSS
DISTRIBUTING COMPANY, 78 SOUTH
STATE, PRESTON ID 83263. (208) B52-
0830. BNB654

WRITTEN EXAMS SUPEREASY. Memory
aids from psychologist/engineer cul study-
time 50%. Novice, Tech, Gen: $7 each. Ad-
vanced, Extra: $12 each. Moneyback guaran-
tee. Bahr, Dept 73-10, 7320 Noarmandy,
Cedar Rapids 1A 52402. BNBG691

ROSS’ $555 NEW April (ONLY) SPECIALS:
J.5.C. RG-213 500FT. $150.00; ELITE 33
FT.MOTOR HOME, LIST $100,000.00, NET
$£50,000.00 (DEMO); KENWOOD TH-26AT
$259.90, R-5000 $849.00, TH-77A $£500.00,
TM-241A $324 90, TS440SWAT $1208.90,
TS-850SWAT $1609.90, TS-811A $1260.90:
HCOM IC-735 £919.90, IC-761 $2200.00, IC-
725 $765.90, IC-471A $709.90, IC-28A
$279.90, IC-24AT $459.90, IC-0O3AT
$385.00; AMERITRON AL-1200 $1699.90,
AL-80A $979.90, AL-811 §534.90, AL-82
£1699 90; ASTRON RS5-12A 568.95, RS-20A
$87.90, AS-35A $139.90; ALINCO DJ-560T
$379.90, DJ-160T $244 .90, DR-570T
$495 .90, DR-110T $285.00, DR-590T
$£560.00; BUTTERNUT HF8&V-X $144 .90,
STR-II $35.90. SEND SASE. FOR USED
LIST. ALL LT.O. (LIMITED TIME OFFER)
LOOKING FOR SOMETHING NOT LIST-
ED?7? CALL OR WRITE. Over 9039 ham-re-
lated items in stock for immediate shipment.
Mention ad. Prices cash, F.0.8. PRESTON.
HOURS TUESDAY-FRIDAY 900 TO 6:00,
8:00-2:00 PM. MONDAYS. CLOSED SAT-
URDAY & SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE. PRESTON
ID 83263. (208) 852-0830. BNB709

HAM RADIO REPAIR all makes, modeals. Ex-
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perienced, reliable service. Robert Hall Elec-
tronics, Box 280363, San Francisco CA
94128-0363, (408) 729-8200. BNB751

WANTED: Ham equipment and other prop-
erty. The Radio Club of Junior High School
22 NYC, Inc., is a nonprofil organization,
granted 501(C)3) status by the IRS, incorpo-
rated with the goal of using the theme of ham
radio to further and enhance the education of
young people nationwide. Your property do-
nation or financial support would be greatly
appreciated and acknowledged with a receipt
tor your tax deductible contribution. As 1991
begins, please look over whatever unwanted
equipment you may have, and call us. We will
pick up or arrange shipping. You will receive
the tax deduction, but most important, the
privilege of knowing that your gift really made
a differance in the education and upbringing
of a child. Meet us on the WB2JKJ CLASS-
ROOM NET, 1200 UTC ON 7.238 MHz, and
hope to see you at Dayton. Write us at: The
RC of JHS 22 NYC, Inc., PO Box 1052, New
York NY 10002. Round the clock HOTLINES:
VOICE (516) 6744072, FAX (516) 674-9600.

BNB762

“HAMLOG"™ COMPUTER PROGRAM Full
features. 18 modules. Auto-logs, 7-band
WAS/DXCC. Apple, IBM, CP/M, KAYPRO,
TANDY, CRB8 $24.95. 7T3-KAT1AWH, PB 2015,
Peabody MA 01960. BNB775

LAMBDA AMATEUR RADIO CLUB Interna-
tional amateur radio club for gay and lesbian
annual gathering at Dayton. (215) 978~
LARC. PO Box 24810, Philadelphia PA
18130. BNB812

INEXPENSIVE HAM RADIO EQUIPMENT.
Send postage stamp for list. Jim Brady—
WA4DSO, 3037 Audrey Dr.. Gastonia NC
28054, BNB890

WANTED: BUY & SELL All types of Electron
Tubes. Call toll free 1 (800) 421-9397 or 1
(612) 429-9397. C & N Electronics, Harold
Bramsted!, 6104 Egg Lake Road, Hugo MN
55038. BNB200

ELECTRON TUBES: All types & sizes. Trans-
mitting, receiving, microwave . .. Large in-
ventory = same day shipping. Ask about our
3-500Z special. Daily Electronics, PO Box
5029, Compton CA 90224. (B00) 346-
6667, BNB913

COMMODORE 64 HAM PROGRAMS—8
disk sides over 200 Ham programs $16.95.
25¢ stamp gets unusual software catalog of
Utilities, Games, Adult and British Disks.
Home-Spun Software, Box 1064-BB, Estero
FL 33928. BNB917

CODE RTTY Send-Receive Disk VIC-20, C-
64, send $5. Tape $6. Codeware, Box 3091,
Nashua NH 03061. BNB940

WANTED: For museum and author—pre-
1980 microcomputers and publications—al-
so need CPM computers, Osborne, Kaypro,
etc. Need author to write detailed book on
how to use the PACKRATT software. Dave
Larsen KK4WW, Blacksburg Group, PO Box
1, Blacksburg VA 24063-0001. (703) 763-
3311/231-6478, BNBG45

JUST IMAGINE your own beautiful Blue
Ridge mountain top QTH—selling my 323-
acre Christmas tree farm—all or part—irees

optional. KK4WW, Floyd VA. (703) 763-3311.
BNBIS6

CUSHCRAFT, Barker & Williamson, power
supplies, rotors, baluns, center insulators,
ladder line, coax, connectors, surplus tubes.
ATKINSON & SMITH, 17 Lewis St., Eaton-
town NJ 07724. 1 (B0O) 542-2447. BNBSS7

2600/2510 OWNERS Enjoy both 10 meters
and 12! Easy convearsion, all parts and in-
structions, $49. 95 Edward Oros, 2629
Sapling Drive, Allison Park PA 15101.
BNB358

FREE Ham Gospel Tracts, SASE, N3FTT,
5133 Gramercy, Clifion His. PA 19018.
BNB9G0

FIVE WATTS! QRP "E-Z-KITS!" With com-
plete instructions! Specily 30 or 40 meter
model. Only $15 plus §2.50 First Class ship-
ping! Bill Lauterbach, 1709 N. West, #103,
Jackson M 49202 BNB962

PRINTED CIRCUIT BOARDS for projects in
73. Ham Radio, QST, ARRL Handbook. List

SASE. FAR Circuits, 1BN640 Field Ct., Dun-
dee IL 60118. BNB966

SATELLITE MONTHLY AUDIO CODES 1
(900) HOT-SHOT. Intended for testing only.
$3.50 per call. BNB978

AMIGA, MACINTOSH, ATARI XL/XE/ST
Amateur radio and electronics PD software,
$4.00/disk. Send 2 stamps SASE for catalog.
Specify which computer! WA4EFH, Box
1646, Orange Park FL 32067-1646. BNB978

AZDEN SERVICE by former factory techni-
cian. NiCads $36.95 plus shipping. Southemn
Technologies Amateur Radio, Inc., 10715
SW 190 St #9, Miami FL 33157. (305) 238~
3327. BNBS79

DIGITAL AUTOMATIC DISPLAYS Ken-
wood, Yaesu, Collins, Drake, Atlas, etc. No
bandswitching required. Business 45c¢
S.AS.E. Be specific. GRAND SYSTEMS,
Dept. A, PO Box 3377, Blaine WA 98230,
BNBIa1

NOW YOU CAN OWN THE ULTIMATE JRC-
JST 135 or JST 135 HP HF transceiver. Also
the general coverage HF receiver JRC-NRD
525 or NRD 535. Our special prices: JST-135,
$1749.00; JST-135 HP $2949.00; NRD-525
$1049; and NRD-535 TBA. Call Henry,
N4EDQ, AMATEUR RADIO SALES, 1 (800)
B28-6433. Also let us be your accessones
and complete radio store. BNB982

TRAVEL! HIGH INCOME! Radio officers
needed for shipboard employment, Must
have FCC Second Ciass Radiotelegraph Ii-
cense and background in electronics. Salary
approximately $4,000 monthly to start, in-
cluding vacation plus full benefits. Rae
Echois, W7FFF, American Radio Associa-
tion, 5700 Hammonds Ferry Road, Linthicum
Heights MD 21090. BNB983

HW-8 HANDBOOK. It's back and bigger than
ever. Modifications for the Heath HW sernes
of QRP radios, including the new HW-8.§7 .95
for US and VE, including first class postage.
$12.95 for DX. Send to Michael Bryce,
WBBVGE, 2225 Mayflower NW, Massillon
OH 445647, BNBSB4

REPOSSESSED VA & HUD HOMES avail-
able from government from $1 without credit
check. You repair. Also S&L bailout proper-
ties. Call 1-805-682-7555 ext. H-4470 for
repo list your area. BNBS85

SEIZED CARS, trucks, boats, 4wheelers,
motorhomes, by FBI, IRS, DEA. Available
your area now. Call 1-805-6882-7555 ext. C-
3968, BNB986

TEST EQUIPMENT WINTER CLEANOUT
SALE. Many good, lab grade items at lowest
prices, must be sold. HP-140T spectrum ana-
lyzer, Tekironix portable scopes 453, 475,
HP-606A Sig/gen, 5245L counters, 500 MHz,
3-GHz, GR, Boonton bridges, DVMs, much
more. Can’t list all here—please SASE for
huge list. Joseph Cohen, 200 Woodside,
Winthrop MA 02152. (617) 846-8312.
BNBO87

XEROX DESKTOP COMPUTER. CPM. WP/
SS/BASIC software, manuals. Transcriber,
Heath HW-7, S8101. Other computer, photo-
graphic, ham stuff. TRADE for 2 meter rig,
frequency counter, etc. Dean, POB 10362,
Eugene OR 97440. (503) 683-2985. BNBO&S

BACK BY POPULAR DEMAND: WIiFC
Collins design vertical phase switching. REV-
OLUTIONARY HYBRID AERIAL PRODUCT:
168 strand copper “FLEX-WEAVE" Tm, #14,
strong, ultra flexible, nonstretch, won't rust/
kink like copper weld, $34 first 275' (mini-
mum), $.12/f thereafter, includes shipping!
*Updated” ANTENNA PARTS CATALOG,
LOWEST PRICES: Dipole/quad/GROUND
RADIAL WIRE, insulators, baluns, center
feads, OPEN WIRE FEED LINE, premium
coaxes, lowest cost RG-213 mil spec §.39/M.
RG-8X $.20; HV & specialty wire. Catalog:
$1.00, DAVIS RF, PO BOX 230-S, Carlisle
MA 01741, (508) 369-1738. BNB989

GROUND RADIAL WIRE FOR VERTICALS
OR SLOPERS: Improves performance, new
#16 bare solid copper. LOWEST COST: $38
1000 feet, includes shipping! STATION
GROUNDING SYSTEMS, a must for family/
equipment safety. *Updated* Catalog of spe-
cially wire, coax, VERTICAL PHASE
SWITCHES (W1FC), antenna parts, lowest
costs: $1.00 DAVIS RF, PO BOX 230-S, Car-
lisle MA 01741.(508) 369-1738.  BNB930



NOW IT'S A TAD SMALLER!

(MUCH SMALLER IN FACT)

i THE BABY M-8 AT A DIMUNITIVE PRICE

INTRODUCTORY PRICE
WIFREE CTCSS MODULE

$489.% e

+Sized for smaller cars & smaller *Priority Channel wiscan
budgets «Wideband 24 MHz TX 38 MHz RX
s{Jsa for ﬂﬂﬁﬂﬂ', fire, MAHE. I:J-'I.F": sFCC 'h_me ac.;emeﬂ lor commercial
EMT, etc. service
*4() channels—25 walts *Shipped with UP/DOWN mike,
sFully field programmable mobile mount and power cable.
*Rugped as the rencwned M-8 *DTMF mike available

*Wideband antennas, power supplies and ofher accessories available at
reasonable prices.  Dealer Inguiries Encouraged.

E AXM INCORPORATED
: 11791 Loara St., Suite B

Garden Grove, CA 92640-2321
FAX 714-638-9556 for immediate attention

AMERICAN

EXRRESS

CALL 714-638-8807 or

CIRCLE 243 ON READER SERVICE CARD

Two METER SPECIAL

Motorola Micors; 45 watt, B Freg, 132-150 MHz, Drawer Unit Cnly, 370
each; with all accessones. 4 or 2 F Scan Accessory Group; $125 each.

GE Exec II: 136-155 MHz, 40 watt, Drawer Unit Only, $70 each; with 2 F
Scan Accessories, 5125 each.

GE ExecII: 42-50 MHz, 50 watt, Drawer Unit Only, $65 each, with acces-
sory group; 5125 each.

GE Century I1: 1, 2, or 6 Freq, 25 walt, 138-155/148-174; $30 each.
Standard HX-300 portables: 138-144 MHz; $39 each.

CALL OR WRITE FOR CURRENT FLYER,
ALL SALES “"CASH™ OR "CERTIFIED FUNDS " SHIPPED BY UPS.

C.W. WOLFE COMMUNICATIONS, INC.
113 Central Avenue
Billings, Montana 59102
* FAX ®* FAX &« FAX &
(406) 252-9617

* TELEPHONE * TELEPHONE *
(406) 252-9220

CIRCLE 20 ON READER SERVICE CARD

108-1000 MHZ RADIO DIRECTION FINDING

* Interference Location
* Stuck Microphones
* Cable TV Leaks

* ELT Search & Rescue

New Tea:hnfugy (patented) converts any VHF or UHF FM receiver into a sensitive Doppler

shift radio direction finder. Simply plug into receiver's antenna and external speaker jacks.
Models available with computer interface, synthesized speech, fixed site or mobile - 108 MHz

to 1 GHz. Call or write for details.

O

PO. Box 31819
DOPPLER SYSTEMS, INC. p; cnix AZ 85046 FAX (602) 488-1295

CIRCLE 13 ON READER SERVICE CARD

ICOM BATTERY INSERTS

BP-2 T.2v S00mah $£14.00
BP-3 B8.4v 270mah $15.00
BP-5 10.8v 500mah $21.00
BP-7 13.2v 500mah $23.00
BP-8 8.4v B800mah $21.00
BP-22 B.4v 270mah $22.00
BP-23 B.4v 600mah $22.00
BP-24 10.8v 600mah $26.00

KENWOOD BATTERY INSERTS
PB-21 T.2v 200mah $12.00
PB-21H T.2v 600mah $15.00
PB24 Tabs 9.6v 600mah $15.00
PB-25/26 B.4v 500mah $18.00

YAESU BATTERY INSERTS

FNB-3/3A 10.8v 500mah $28.00
FNB-4/4A 12v 500mah £27.50
FNB-1 7.2v 600mah  $15.00
FNB-11 12v 600mah  $30.00
FNB-12 12v 500mah $30.00
MORE BATTERY INSERTS
Tempo S1 Earl 270mah $19.95
Tempo S2/4/5 Eata 500mah $21.00
Standard BP-1 270mah $£19.95
Ten-Tec BP1 S00mah $19.95
San-Tec #142#144Tabs 600mah $22.00
Azden 300 Tabs 600mah $15.00
Bearcat 600mah $20.00
Regency MT1000 Tabs 600mah  $15.00
r VISA MosterCard |
’__g (e il o
*Add $3.00 Shipping FREE Catalogue

TNR The Battery Store
279 Douglas Ave., Suite 1112

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

CIRCLE 62 ON READER SERVICE CARD

(602) 488-9755

3rd Edition

Over 150 Modifications

5 !

Radio/ Tech |
Modifications

- -
. k-
L N
: = n
[ al '

Modifications far;
Alinco
ICOM
Kenwood
Yaesu
CB's
Scanners
Others

Extented Frequency Coverage.
Cross Band Repeater Mods.
Detailed Drawings Included.

Sold in Radio stores Everywhere.

$19.95

v Add 53 Shipping
Vica, MC Amer X.
P.O. Box 1848

Burbank, CA 91507
(818) 843-4080

| CIRCLE 276 ON READER SERVICE CARD

GORDON WEST

RADIO SCHOOL

#04 21-DAY NOVICE .. ... $22.95

® ]12-page textbook

® two stereo code
learning tapes

® sample 5 wpm
MNovice code test

® over $50 in radio
manufacturers’
discount coupons,

2 theory tapes, 2 textbooks, FCC
Rule Book, 4 code tapes, code oscillator

i' #01 COMPLETE NOVICE . .. $62.95

e set, examiner test packet, and over $50

in radio discount coupons.

#02 NOVICE CODE COURSE $32.95
6 cassette tapes make it easy to
learn the code from scratch.

#07A 2WEEK TECH .. ... $22.95

@ This Technician course Includes 2

theory tapes and 1 illustrated textbook.

#05 COMPLETE GENERAL. . $62.95

6 code tapes, 4 theory tapes, and 2
textbooks., Ideal for upgrade from
Novice to General.

® #06 GEN. CODE COURSE . . $32.95

This General course includes 6
tapes for speed building from 5 to 13

whim.

#08B COMPLETE ADVANCED $62.95

This Advanced course includes 4
theory tapes, 1 textbook, and & code
tapes (13 to 22 wpm).

#09 ADV.THEORY COURSE $32.95
4 tapes and 1 illustrated textbook

#10 COMPLETE EXTRA. ... $62.95
I 4 theory tapes, 1 textbook, and 6
code tapes (13 to 22 wpm).

#12 EXTRATHEORY COURSE $32.95

4 theory tapes and 1 illustrated
textbook for Extra class theory.
@

I #11 EXTRA CODE COURSE $32.95

6 tapes for speed building from 13

to 22 wpm for the Extra code exam.
]

l #13 BRASSKEY & OSC. . . . $25.95
#15 PLASTIC KEY & 0SC. . . $21.95

SINGLE CODE TAPES
£10.95 each including shipping

® #1909 5 wpm Novice QSO tests

I #20 5 wpm Random Code

#21 5-7 wpm Speed Builder

#22 7-10 wpm Speed Builder

I #23 10 wpm Plateau Breaker

#24 10-12 wpm Speed Builder

i #25 12-15 wpm Calls & Numbers

#26 13 wpm Random Code

I #2727 13 wpm Test Preparation

#28 13 wpm Car Code

® Fo9 13-15 wpm Speed Builder
#30 15-17 wpm Speed Builder
#31 17-19 wpm Speed Builder
#32 20 wpm Random Code

e 733 20 wpm Test Preparation
#34 20 wpm Car Code

I #43 3-15 wpm Code Review

. #40 12-21 wpm Code Review

Prices include
shipping & handling ‘ : VISA \
IL residents add 64z% _

RADIO AMATEUR CALLBOOK INC.

925 Sherwood Dr., Lake Bluff, IL 60044
(708) 234-6600

MasterCard

Mon.-Fri. B-4pm

CIRCLE 31 ON READER SERVICE CARD
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L OOKING WEST

Number 21 on your Feedback card

Bilf Pasternak WAGITF
28197 Robin Avenue
Saugus CA 91350

User Rights, Revisited

Since | began writing this column
back in 1972, the single question that |
have been most often asked to address
is that of the rights of repeater users in
determining the overall operating stan-
dards of a given system. I'm not just
referring to the technical aspects of
system operation, I'm thinking in terms
of every aspect: technical, social and
legal.

Where | live, repeaters come in three
categories: open machines, closed
machines and private machines. Actu-
ally, if you add the so-called "‘super
private’” and the "'pirate/uncoordinat-
ed" systems, there are really five very
different operational categories.
Thankfully, the rest of the nation is not
as title-conscious as Southern Califor-
nia. Almost everywhere else, all you
find are open and closed coordinated
boxes and a smattering of the "'uncoor-
dinated’’ pirates.

In my travels nationwide, | have no-
ticed one amazing thing: Whether a
repeater is open or closed, it usually
falls under one distinct form of internal
operation. Either it is a club repeater
whose operation is governed by a re-
peater trustee elected by the member-
ship, or it is an individually owned and
operated system, run by what has be-
come known as a "'benevolent dicta-
tor." In either case, the outcome is the
same. An individual or a small group
determines what all others who pass
their audio through a repeater can or
cannot say. There is a monarchy, so to
speak, where there are essentially
"‘gods”’ in the form of repeater owners,
and “peasants’’ in the guise of a re-
peater's usership. This is the basic and
tenuous relationship that really has
been around since the days of the old
AM repeaters in the late '40s, and out
of it has grown the vast repeater net-
work that spans the length and breadth
of the United States, as well as its
neighbars to the north and south.

At this point, it is probably fair to say
that if the system works, why change
it? | think you can answer this question
by asking, "'Why change apartheid?"’ If
you think about it, what is going on in
South Africa and on the VHF/UHF re-
peater subbands is really the same in
essence—a small minority lording over
a vast majority. Be it for racial reasons
or ego fulfillment, playing God over
others is just not tolerated in this soci-
ety or age.

The truth is that the system has not
really worked. Oh, I'll admit that it is
staggering to have almost 10,000 re-
peaters on 2 meters in the United
States. According to listings in the
ARRL Repeater Directory, that is. The
number approaches 15,000 when

you take all other bands into account.
And that is not even considering the
thousands of remote bases that sit
atop mountains and tall buildings, giv-
ing a single individual with a handheld
total access to all modes on all bands.
S0, on the surface, there is a look of
success.

But when you listen closely, you find
that there are a lot of very unhappy
people out there. These are people
whao, by virtue of the fact that they have
invested money in a handheld, a mo-
bile, and a base radio installation, feel
that it is their God-given right to also
demand a say in the way every aspect
of every repeater they use is to be run.
In the "70s, these people were openly
called "'fanatics’’ by their peers. In the
'80s, their call began to get some valid
attention as their numbers began to
grow. Now, with the end of the first year
of the 1990s, the concept of user rights
has surfaced again, and this time it has
the backing and support of a wide seg-
ment of the population of Southern
California.

In fact, like it or not—and that de-
pends on whether you are a repeater
owner or a repeater user—the demand
for so-called "“user rights” is now the
hottest topic in this part of the country,
and as word of the coordination board
action of October 6, 1990, begins to
reverberate across the nation, itis seal-
ing the fate of repeater ""gods” every-
where. It is saying to repeater own-
ers—be they clubs or individuals—that
the day of total owner control is at an
end. It has now ended in my part of the
world, and you can be pretty certain
that it will eventually end in yours. It
ended because a repeater coordina-
tion council has said to the world that
the wants, wishes and desires of re-
peater users take precedence over
anything that a system owner may
want or demand. TASMA has said that
users do have rightsl

The TASMA Meeting

TASMA, Southern California’s Two
Meter Area Spectrum Management
Association, is the 2 meter by-band co-
ordinator for all activity across the
state, and south from the Tehachapi
mountain range down to the Mexican
border. The other two are SCRRBA,
the Southern California Repeater Re-
mote Base Association, taking care of
B meters and all UHF/Microwave coor-
dination; and the 220-SMA which, as
its name implies, coordinates 220
MHz. But, unlike repeater councils,
both TASMA and 220-SMA are char-
tered as overall spectrum manage-
ment groups. In other words, repeater
coordination is only supposed to be a
tiny part of all-around band manage-
ment. All three groups can trace their
lineage to the original California Ama-
teur Relay Council, the nation's first
coardination body in the late '50s.
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As such, TASMA is hardly a Johnny-
come-lately to the arena of settling dis-
putes between repeaters, but until
now, even it has shied away from tack-
ling a repeater-user versus repeater-
owner fray. But when it broke away
from the now-defunct Southern Califor-
nia Repeater Association in 1979, it al-
so widened its sphere of influence to
include every signal that would ever be
put onto 2 meters in the region, and its
bylaws gave the promise of equal rep-
resentation before the membership to
any individual or group that requested
it. So, TASMA agreed to listen to the
complaints of a group of users who
claimed that the owner of the repeater
they used was literally pulling the rug
out from under them. They claimed
that the owner, Dave Witt KEGHN, was
using the repeater to punish them be-
cause he did not like the way that they
operated. He did this by locking out the
repeat function and playing Gordon
West Radio School CW training
tapes—music and all—whenever he or
his control operators did not like what
was being said.

The user group bringing the matter
to TASMA was from the 147.435 ma-
chine, a high-tempered system that
has gone through more than a half-
dozen owners since its inception over
iwo decades ago, starting out as
WAGBTDD in the late 1960s. The .435
system, whose callsign when this story
began was KEBHN/R, sees and talks to
much of the southern portion of the
state, with coverage into northern Baja
California, Mexico. Even on its odd-
split frequency pair of 147.435 in/
146.40 MHz out, it was one of the na-
tion's most populous repeaters, with a
user base in the late "70s nearing 700.
But numbers brought problems. Unli-
censed operators, jammers, and a
smattering of foulmouths worked their
way into the daily regimen of .435 oper-
ation. The situation kept getting worse
and worse, and the system owner
wanted to clean it up, but the users of
.435 wanted a free and open forum for
discussion of any and all subject mat-
ter. They wanted no prohibitions on
language, and said that each would
take legal responsibility for what he or
she said on the air. This conflicted with
recent interpretations of the Part 97
rules which place shared responsibility
for content of repeated communica-
tions on the originating station and the
licensee of the relay operation. This
notwithstanding, the usership demand
was for minimal control by the system
owner, Dave Witt KEGHN.

The Winds of Change

In mid-1990, KE6HN petitioned TAS-
MA to permit him to close and make
private the long-established open .435
machine, Reportedly, this was to be a
part of the way in which he would
change the atmosphere on .435 and
clean out the ‘rat’s nest.” TASMA told
Witt that the frequency pair was re-
served for an open operation system,
and that he must continue operation in
that category. (In Southern California,
once a system’s operational format
has been established, no changes can

be made without the approval of the
coordination council,)

Witt was also told by TASMA that the
code practice tapes that he was run-
ning to censor user comments and
counter what he felt to be abusive user
behavior must be stopped. While the
precedent of using code practice tapes
to control user abuse was established
in the 19705 on the old KEMYK re-
peater, not until now has this system
owner practice been challenged by
users before a coordination body.

TASMA Acts

Based on audiotapes provided, and
a petition from the users written by
Professor Roy Tucker N6TK and circu-
lated by Jensen Woods WBGZFU,
TASMA’s membership voted to issue a
“Show Cause’ order to KEGHN, giving
him until the next TASMA meeting
(approximately 30 days) to show the
coordination organization why he
should not lose his right to operate the
repeater bearing his callsign. He was
also admonished in absentia for
changing the repeater callsign to one
of another ham, and TASMA has indi-
cated that it will not recognize such a
change because its coordination
guidelines call for pre-approval of any
such operational modification.

In issuing its decision against Witt,
the TASMA Board of Directors made it
clear that the repeater’s user base, and
the system owner adhering to the long
established use of the channel for open
operation, were their prime interests.
They also indicated that repeater users
have a right to expect that repeaters
will always be run as the channel pair
sanction stipulates—a stand that many
coordinators have held privately, but
never before shown so forcefully in
public.

TASMA then stripped Witt of his
sanction to operate the .435 repeater
and recoordinated the frequency pair
to Jensen Woods WB6ZFU. Witt was
given a chance to file an appeal, which
he did. But before the appeal could be
heard, Witt surprised everyone by sell-
ing off the repeater hardware to Roy
Tucker N6TK and Woods, thus codify-
ing the TASMA decision as a ''de fac-
to”’ coordination regulation for the re-
gion. As we go to press, Woods is
doing everything humanly possible to
rnd .435 of its jammers, foulmouths,
carrier-throwers, unlicensed opera-
tors—and its bad reputation in the
area. At this writing, what he has un-
dertaken seems to be an almost super-
human task, and we wish him well. Will
WB6ZFU succeed where many others
have failed? Only time will tell.

A Public Utility?

There is a caveat to this change. In
effect, TASMA has unintentionally cod-
ified what many hams have felt for the
better part of two decades. That is, re-
peaters are now not as much ham radio
stations as "'amateur radio public utili-
ties."” They, along with the newer pack-
et digipeaters, are the de facto ''tele-
phone and telegraph relay stations™ of
the world of amateur radio. Hams ex-
pect repeaters to be there, 24 hours a
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CABLE X-PERTS, INC Jo Gunn Enterprises
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32 Kb sampling rate +9v to + 14y Supply
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Ethelsville, AL 35461
(205) 658-2229

Selectable Timing Connectors Included
Price § 169.00 Single Oty (programmed)

Palomar Telecom, Inc. Hours: 10am - 6 pm (CST)
2250 N. Iris Lane - Escondido, Ca. 92026 Monday - Friday

(619) 746-7998 DEALER INQUIRIES, PLEASE CALL
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Video Stabilizers, Surround Sound and morel

$99 00 + 5.00 Shp & Hndl. ea. Set
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INNERVISION™

AUDIOVIDEO TRANSMITTER

Compilete set comes with one Trans- ‘l
mitter and one Receiver.

Tn ﬂrder or Heque:t Our Free 4 Color Cat&lﬂg

" 1-800-835-2330

write: Cable Network™  Full Warranty
11111 M St, Ste."73" Omaha, Ne. 68137

With the INNERVISION™ Wireless Transmitter
System, no more need for wires from:
VCR, Cable box, Laser disk player, Video cam-
corder. This home broadcasting system has FCC
approval, allows you to transmitt an Audio/
Video signals to any room in your home up to 100
foot radius. Tum r Camcorder or a sacurity
camra and the INNERVISION™ into a surveil-
lance system. No need to order additional cable
outlet and pay for them just transmit them to
our bedroom, kitchen, basement, or garaPe.
I NEF!'ml’lﬁlt::l‘hlﬂ"l allows ynu to watch one video
Source while transmitting a different source to

another TV.
We Will Beat or Match Anyone's Prices, on Comparable Product _/
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Study Aid for the Amateur Radio Exams

All vou need to Join the ranks of Amateur radio operators.®
(Obtain your Novice license or upgrade to a higher class the

easy way on your personal computer with Q50 Tudor.

Program Features:

» Runs on IBM Personal Computers and
compaltibles with minimum 256K RAM or
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Technician, General, Advanced and Extra
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Radio Telephone and Commercial Radar e \
Endorsement. Each program sold separately. rm::;:" Comsideration_- |
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selected by the program from vour weakest
AalfCas.

» Includes full screen graphics, explanations
on appropriate gquestions and a pop up
calculator on the IBM version.
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Corst s 33 to cover mairriab and handhing, 52 iof

shipped with QS0 TUTOR.
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QS0 Software
208 Partndge Way
Kennett Square, PA 19348
215-347-2109
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covered in this program and copying morse code 81 5 words per
minute. FOC upplication forms are available on request, (mee of

charge. Testw are administcred by local hams, call for mone dewls
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Computer Controlled Ham Shack for personal or club system
New Simplex option, operate patch & remotes via repeaters!

Ultra Comshack 64 Duplex/Simplex Controller
HF & VHF Remote Base"Autopatch*CW Practice*Rotor Control
*Voice Meters*Paging*Logging*Polite ID's*Packet Voice B.B.S.

Model CS64S
REV 8...$379.95

Includes: C6&4 Interface,
disk, cables, Manual
. Add $£5.00 5/H USA
eyl B CA. address add 6.25%
R LANENL Ask for free catalog!

Ultra Com Shack 64 Options
*Mount All modules including C64,

- Predriled & painted incl
=T H2? mounts & cable clamps
ian L ALBX........ 3 159.95

*Digital Volce Recorder 32 or 64 sac

2 14— woce Mailbox & 1D tail Inc. 1 Meg

1.8 = Ham control with C58 or PKS,

Fal= = Incl cable for REVE Ufira board, 5
“mes o 2vDC  DVM..$ 17895

*Operate C64 & 1541 from

12V dc with s crystal con-

(] trolled Switching supply, runs
1-__,]. cool & efficent draws <1 amp
Ih"' wx Plugs info CB4, lused, protected
'@ =, Mode! DCPS.........§ 129.95
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—_— amplified hybeid, nell £ gan pots
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== piugs mio 054 or PRE. oSk Or
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M1 PKB +

|-: ) -

FT 757, 767.980.736 747
TS #40: 840140

IC 735, 761,781 YHE
e
FT 727R; T6T, 736
TS 711; B11; 660; 950
Here are a few of the Ultra's Fealures:
*Operate duplex or Simplex* Load, save, change all
from T.lones, Packel, or modem® Unlimited voice
vocabulary *Voice clock execules events Dally &
Weekly *"Super Macros" user prugrlmmin?.languagu!
*300-4 digit user access codes "Disk & Printer logging
of all telephone numbers dialed, usage time, lunctions
*18 Rotating Polite ID's* 16 External relay controls® 2, 5,
& CTCSS Tone Paging® CW Practice with voice *Secu-
rity mode, T.tone r:t.u:n' Voice ln?nunlr.:ld user ul;:tgn
when | on® Voltage proportional courtesy ps
ives Igg?énnﬁun of signal strength * 18 rotating Polite
talls® Safely limers & overrides ““Ultra Link" provides
T. tone control from remote audio monitored *"User de-
fined multi-tone courtesy beeps each mode*Modem or
Packet control® 9 T.Tone Macros siore 28 digit com-
mand strings "2 Talking Meter in * Packet or Mo-
. ore 1000 (18 digit) tel.
= q Directad & genaral
*S0 tel #'s restricted paich "Telephone conirol
nput* Regenerated touchiones *Autopalch auto off,
detecis r.lmng party hlnq 5" Pulse or louchlona dial
*Call waitin auto redial ‘LN R GGG TE Y Dual
Hi:&& 'n':HFr-t . det "I'.Is‘r:::-n up um;: 5:_&;; vari-
able scan rate "Monitor mode deteatls *Lock mode : r e
:g‘ur;r tones to TX through remote *Auto mode & F:I:I ' gu'ﬂ“ggﬂnﬂ- B N
it select *% Scan memonies store Mode, splits, VFO | O = Wy ;
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“Voice Rotor control® User selectable courtesy beep e 3 Voice Melars « 2 Alarm
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PATCH
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T ECTTIT 1500 4 DIGIT Touchone Decoder [ A i
- : "—:.I L[] ] ouAD Relay Expansion piug-in option e T=SEEtE L Lot mﬁf‘?&ﬁ
- | @l § TS0 Use as Repester Onon. Cod reser. | il + 5 023 for 2l miors -y -

B20VDC | aucho i Festd Progeam 50 000 Codes Mom Alacheng inc [— g™ Ultra Com Shack 64 Manual
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68 73Amateur Radio Today « April, 1991

IBM
Mac
Ce4

day, seven days a week, 52 weeks a
year, al the beck and call of anyone
with a ham licket and the money to
purchase a transceiver of his own.
Therefore, the TASMA decision re-
garding .435 in Los Angeles will impact
on all of the nation’s repealters and re-
peater owners in ways never dreamed
of before.

Like it or not, TASMA's decision con-
cerning .435 means that organized
user groups can now place demands
on repeater operators, and lhose own-
ers will be forced to comply with their
whims or be run off the air by someone
who will comply. On the negatlive side,
it could mean that a budding system
owner who can't find a spot for his new
machine might "“raid'’ another re-
peater's user base for support. On a
more positive note, since the user
group's voice will be heard as well as
the repeater owner’s voice, the owner
will be able to more actively challenge
co-channel and adjacen! channel sys-
tems to abate any interference. The
greatest impact of all may be that of
making "‘closed’”’ and “‘private’’ re-
peaters vulnerable to decoordination
in favor of high volume user-load open
syslems.

It you think that none of this will ever
take place. you know litlle about hu-
man nalure, and even less about the
crowded repealer subbands. I'll bet
that it actually begins to happen long
before this reaches print. In our liti-
gatory society, it will also only be a
matter of time before TASMA's deci-
sion 1o favor user groups over repeater

owners leads to court challenges to
other repeater coordinators who fail
to consider user complaints, It will
also most assuredly lead to litigation
between user groups and system own-
ers, and vice versa. Then again, no
decision made by man is perfecl, and
TASMA, like all other repeater coordi-
nation groups, is made up of human
beings.

Hindsight is Wonderful

Ten years ago, in this same column, |
predicted that it wouldn't be long be-
fore user rights became the most im-
portant issue to surface in the world of
VHF/UHF relay communications. | was
off by about haif a decade, but nol
wrong on seeing the problem. Now it is
here, and with it the distinct possibility
that tens of thousands of potential
repeater owners and users will come lo
the hobby with no-code Technician
class tickets, and the night 1o put up
repeaters of their own.

How do the repeater coordinators
and repeater owners of today see
Ihemselves? The users—hams like
you—are demanding a full measure in
determining the way a repeater—all re-
peaters—will be run. The owners and
coordinators may have no alternative
but to listen and act on your desires, or
take their repeaters off the air forever,
As Bob Dylan sings, *. . . the times
they are a changin.” "

Special thanks to Rich Yarigian
NEPVP for attending the TASMA meet-
ings and researching much of this

story. Bl
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*|IC901A MobileTransceiver ..........cooeuvevnnss $934
eUX-20A 2handunil .. ..: .. ciiviidiasarriaes $278
e UX-39A 220 Bhzbandunit ............cco00visies $309
o UX-49A 440 Mhzbandunit ...........c.coivnnnn. $328
*UX-29H HiPower2mbandunit .................. $328
e |[C970H Allmode2m70cmbase ................ $2699
s UK-FE8 . Fecolveramit . ... ... ... i iiinain $389
* |IC-3220A Compact 2m/70cm mobileunit........... $579

Since 1933, we have been providing expertise
and quality products to generations of hams.

if you're in the Bay Area, stop by:

1000 SOUTH BASCOM AVE.,

SAN JOSE CA 95128
Call Us At (408) 998-5900

Talk With The Knowledgeable People At

QUEMENT
ELECTRONICS

We Carry A Full Line Of Popular And
“Hard To Find” ICOM Products!

IC-229A . . .$396
Compact 2M Mobile
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Number 22 on your Feedback card

Marc |. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

No Fooling

| hate April Fool's Day. | really do!
Somehow, there is nothing so low as
tricking someone into believing some
untruth or fantasy. Unfortunately, so
many hams become such fools when
they purchase this or that RTTY com-
munications program. This month, I'd
like to tell you about a program that
won't “fool” you or take you to the
poorhouse with cost.

After several editions, Skyline Asso-
ciates’ TRTY.EXE program has ma-
tured into one that rivals commercial
offerings. Originating in the Heath
Computer Radio Net, this program, au-
thored by T.L. Vinson and coauthored
by all the participants of the net, fea-
tures a dual port and split screen ra-
dioteletype interface that allows full
computer control of a RTTY station.

The TRTY.EXE Program

Highlighted features of TRTY.EXE
version 3001.00 include:

«Support for two serial ports simulta-
neously, in half or full duplex.

eAbility to run AMTOR, packet, or
RATTY communication, in any combina-
tion of two modes.

*Support for Baudot and 7 or 8 bit
ASCI|, with baud rates of 45 to 9600.

*Software and hardware handshak-
ing.

*User-selectable screen colors, text,
background, window edges and bor-
ders.

«Configuration of files, recalled by
name.

*Ability to assign different callsigns
to each port.

+Optlion o set the program to BEEP
when it recognizes your callsign.

sFull-screen editing.

«Scrolling option, through previous-
ly shown text.

eAbility to edit text in one window,
while monitoring one or both ports in
other windows.

sCompatibility with IBM PCs, clones,
and the Zenith Z-100, with 300K RAM,
and MS DOS or PC DOS versions 2.0
or higher,

When the program is booted, the
logo screen, shown in the figure, is dis-
played. If this bothers you, it can be
switched off. The split screen display is
where the bulk of communicating is
performed. Hitting the F1 key brings up
the HELP menu. This menu leads to a
variety of submenus for both help and
editing program features.

A look at some of the specifics of this
program makes you realize what a fine-
ly honed tool it is. For example, TRTY
supports 3rd and 4th level Baudot. This
is & programming technigque in which
the full ASCIl character set is repre-
sented in 5-bit Baudot, by using Blank-
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FIGS or Blank-LTRS combinations to
indicate a shifted set. Received on a
conventional teleprinter, normal Bau-
dot is printed; received on another TRH-
TY station, upper and lower case data
can be exchanged.

There Is also a RELAY mode, which
allows remole stalions access 1o relay
messages through your station, with-
out operator intervention. In this
mode, a timer prevents messages from
staying too long in the program's
buffer, and ensures practical use of the
feature.

Full keyboard remapping is also sup-
ported. This means, on one level, that
any command normally assigned 1o a
control key combination may be shifted
as desired, Such a facility allows you to
customize the command structure and
syntax to suit both what you are used o
(with other programs, for example) and
what you find easy to remember, Hams
speaking languages other than En-
glish may benefit from this by translat-
ing commands into their native lan-
guage, which often changes the initial
letter.

Remapping may go so far as to
change any letter key, number key, or
control combination on the keyboard.
Thus, if an alternate key arrangement,
whether it be alphabetic or Dvorak, is
appealing to you, TRTY can accommao-
date your needs.

There are 26 callable strings per ses-
sion, or 52 in all, which can be called
individually or in tandem through the
use of control sequences placed within
the strings. Written in plain ASCII,
these strings are limited to 80 charac-
ters each. But they may contain short,
usually two-character, control se-
quences to inserl a callsign, carnage
return, a fancy margin, another string,
a transmitter turn-on signal, or some
other function.

Remote control of another station,
through a relay, is even possible,
through the use of a WRU (Who Are
You) function, as long as all stations
involved are using TRTY or one of ils
variants,

Tested with many packet TNCs and
AMTOR setups, this appears to be
quite a powerful package. A listen
across B0 and 20 meter RTTY the other
night turned up several stations using
TATY, and several more discussing it.
My kudos to T.L. Vinson and the mem-
bers of the Heathkit Amateur Radio Net
for making this program available.

You can get your very own copy of
TRTY from several sources. Certainly,
the easiest way would be from another
ham, or a ham club. Lacking that, the
program is available both on Compu-
Serve HamNet, and also on Delphi,
where it may be found in the PC Forum,
telecommunications library, and the
Hobby Forum, Ham library. If all else
fails, | will provide a copy to readers of
this column who send me a disk, either
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Figure. The opening logo screen of TRTY, version 3001.0.

5% " or 3% ", a stamped, self-ad-
dressed disk mailer, and two dollars, to
the above address. This will be for a
limited time only, and as my schedule
permits.

We've got a lot in the hopper over
here. A few more pieces of software,

and a few more updates from things
gone by. But | can always use more.
Keep those comments and sugges-
tions coming, by mail, to the above
address, or via CompuServe (ppn
75036,2501) or Delphi (username
MARCWAS3AJR). B8]

Tick.
Tick.
Tick.

That familiar

adage, time is

money, means

just that at CIE.

CIE makes it

possible for

students who

can study at an
accelerated pace

to realize

significant savings

off the cost of an
Associate Degree in
Eiectronics. CIE places a
restriction only on the
maximum time you are
allowed to successfully
compiete your studies in
our A.A.S. program (8 six-
month terms). If you

complete the entire
program in two terms, three
terms...or seven lerms
you'll only be charged for
those terms... no additional
charges for books, lab
eguipment, or lesson
programs,
At CIE, the
world leader in
electronics
home-study,
— you'll learn
—4 from the best
and you'll
learn at your
own pace in
your own home
at a very
affordable price
(even more
affordable at an
accelerated pace). No
income interruptions, nNo
conflicting class schedules,
no traffic, no hassles, just
the academic curriculum 1o
prepare you for a richly
rewarding career in
electronics.

1 Yes! Send me CIE's Free School Catalog. e

Name

Address

City
Phone { |

Check box for G.|. Bullatin on
Educational Banafits

=1 Veteran 7 Active Duty

Zip

=| INSTITUTE OF
ELECTRONICS
1776 East | Tth Street

| Cleveland, Ohio 441 14
(2063 TRI-9400)

Sell your product in 73 Magazine
Call Dan Harper or Louise O’Sullivan
today—1-800-225-5083
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Hamsars

Amateur Radio Via Sate!ﬁté

Andy MacAllister WASZIB
14714 Knightsway Drive
Houston TX 77083

Mir on Packet

Since late January, the callsigns
U2MIR and U2MIR-1 have been cover-
ing the Earth with FM packet signals
from the Soviet Mir Space Station. This
activity was nol expected until March,
but there have been no complaints.
Signals have been very strong, al-
though Musa Manarov (U2MIR) turns
the power down to 2 watts when the
system is running unattended.

How to Hear and Copy U2ZMIR

Any station that is packet-ready, with
a synthesized 2 meter transceiver, can
hear Mir and display packet activity
from the space station. HTs with rub-
ber ducky antennas are usually insuffi-
cient for two-way contacts, but with a
slightly better antenna they can at least
provide good copy. Several hams have
eslablished “‘connects’” with the on-
board BBS (U2MIR-1) using mobile
packet stations with at least 10 watts to
whip antennas.

Mir operates on 145.55 MHz over
the United Stales. Simultaneous ac-
livity can occur with the onboard BBS
via U2MIR-1. Figure 1 shows an early
example of BBS activity. (The system
date and time had not been initial-
ized, yielding ''0's"" for those pa-
rameters.)

Doppler shift causes signals to ap-
pear off-frequency for fast-moving ob-
jects like the space station. When Mir is
approaching, the apparent frequency
will be high by as much as 3.5 kHz. To
counter this effect and get good copy of
the incoming packets, your ground-
based 2 meter rig should be setl to
145.555 MHz for the beginning of any
pass exceeding 20 degrees elevation.
When Mir is at its closest approach, the
frequency should be set to 145.55
MHz. As il heads for the opposite hori-
zon, best copy will occur around
145.545 MHz. An FM rig with tuning
increments less than 5 kHz, and a dis-
criminator, can be continuously adjust-
ed to give true centering on the signal
from above.

Doppler shift also affects the uplink
from a ground-based station. Unlike
the U.S. space shuttle activity, there is
no frequency offset for signals o
space, but the Doppler effect will make
uplink signals appear high in Musa's
radio during approach, and low during
departure., The easiest way 1o counter
the effect is to transmit on 145,55 MHz,
with deviation set no greater than 3
kHz. For those with frequency-agile ra-
dios, the transmitter can be set a few
kHz low during approach, and a few
kHz high as Mir leaves.

If the signal from aloft is heard 2 kHz
above 145.55 MHz, then the transmit-
ted signal should be 2 kHz below

145.55 MHz. For most passes, a sel-
ting of 145.55 MHz for both uplink and
downlink will suffice, with minimal loss
of packets. The example in Figure 1
was obtained with a simple mobile rig
with 5 kHz tuning increments and a
lypical crossed yagi used for amaleur
salellite activity.

Tracking Mir is not as easy as track-
ing other hamsats. The space station is
in a very low orbit with passes lasting
no more than 12 minutes. For those
with satellite tracking programs, the
element sets defining the station's or-

bit must be updated on a weekly basis
for high accuracy. Month-old data sets
can give errors as much as 20 minutes
off if the station has been reariented.
(The cosmonauts on Mir reposition the
craft for docking with resupply ships.
and to counter the effects of atmo-
spheric drag.)

If you do not have a satellite tracking
program, there have been several free
offerings on various computer bulletin
board systems. AMSAT, the Radio Am-
ateur Satellite Corporation, sells many
extremely good programs for several
types of computers. Complexity
ranges from InstantTrack for PC ma-
chines with at least EGA graphics, to
simple HP-41 calculator-style pro-
grams, and everything in between. For
information on the many offerings, call
AMSAT's office at (301) 589-6062, or

UZMIR-1>CQ UIR>:

U2MIR-1>CQUIR>:

CMD(B/HIIKIKMILIM/RISISRIVI?) >
?

U2MIR-1>CQ Ul R> :CMD(B/HIJIKIKMILIMIRISISRIVI?) >
U2MIR-1>CQ Ul R> :No third party mail allowed

cmd:c u2mir-1

*** CONNECTED to U2MIR-1

Logged on to U2MIR's Personal Message System
CMD(B/HIJ/KIKMILIMIRISISRNVI?) >

L

Msg # Stat Date Time To

T7P 00/00/00 00:00 U2MIR
76 PR 00/00/00 00:00 U2MIR
75PR 00/00/00 00:00 ZL2AVK
74PR 00/00/00 00:00 VK4AGL
72P 00/00/00 00:00 U2MIR
il i 00/00/00 00:00 U2MIR
70P 00/00/00 00:00 U2MIR
69 PR 00/00/00 00:00 USMIR
68 PR 00/00/00 00:00 U2MIR
67 PR 00/00/00 00:00 U2MIR
2436 Bytes free

Next message Number 78

B(ye) B [CR] disconnects you from PMS.

H(elp) H [CR] or ? [CR] displays this help file.

J(log) J [CR] displays a list of callsigns heard (optional date/time)

K(ill) K n [CR] deletes message number n (only toffrom your callsign).

KM(ine)  KM|CR] deletes all READ messages addressed to your call sign.

L{ist) L [CR] lists the 10 latest messages.

M(ine) M [CR] lists the 10 latest messages to/from your calisign.

R(ead) R n [CR] reads message number n.

S(end) S (callsign) [CR] begins a message addressed to (callsign).
Subject: max 28 characters ending with [CR].
Text: End each line with [CR], End message by typing /ex [CR] or
CTRL-Z [CR] at the beginning of a new line.
SR(eply) SR n[CR] Sends a reply to message n prompting only for
text.
V(ersion) V [CR] displays the software version of the PMS system.
CMD(B/HIJIKIKM/IL/M/RISISRIVI?) >

B

- Logged off

From @ BBS Subject
WB6LLO VOICE
ZLIAFC v

ZL2TT greetings
VK4ZF greetings
K1HTV Hello again Musa
WD4AHZ Hello

ZLATRE  Hello again
VK3CFI  eva

VK3CFI more list
VK3CFI  list commands

Figure 1. Example of Soviet space station Mir BBS activily.
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write to: AMSAT, P.O. Box 27, Wash-
ington DC 20044, Discounts are avail-
able for AMSAT members.

Getting current element sets for Mir
used to be very difficult. Although
MNASA prediction bulletins are avail-
able for the asking, they are usually too
outdated by the time they show up in
the mail. The best source is AMSAT
bulletins via packet radio. Every week,
N3FKV puts together the latest ele-
ment sets for the amateur satellites
and sends them out through the packet
network.

Most packet BBS's carry AMSAT

News Service items, and the latest ele-
ment sets. Twe formals are supporied:
the standard “AMSAT" format, which
lists each orbital parameter with the
appropriate description, and the *'two-
line" format, which appears as a cryp-
tic list of numbers. While the AMSAT
format is accepted by most computer
programs, it is most useful for those
programs that do not allow automatic
updaling. Programs for older comput-
ers and calculators cannol support au-
tomatic updates. The two-line format is
most appropriate for advanced soft-
ware packages that recognize the loca-
tion of the numbers in the listing and
know where to place them in the ele-
ment-set data strings. Either way, the
end result is the same: Current orbital
data is available and can be loaded
and put to use within a day or two of its
uploading into the packel BBS net-
work.
In Figure 1, there is a line slating,
“No third party mail allowed.”” This
may mean that only messages for
U2MIR or other cosmonauts are al-
lowed on the system. Many times the
BBS is off the air. Musa may have
turned the ham equipment off for sleep
periods or other reasons. He might
even be available for voice contacts,

This new BBS in the sky is easy to
hear and very popular. Don't be sur-
prised when “connect" requests are
met by “‘busy”’ signals, with the associ-
ated "‘disconnect’’ message. A lot of
hams are monitoring 145.55 MHz and
waiting for an opportunity to connect
and try out their systems. QSLs for cur-
rent Mir contacts should be sent to:
UAGBHZ, Valery Agabekov, Box 1,
375600 Yessentuki, USSR.

STS-37

The latest U.S. ham-in-space activity
is about to take off with a full crew of
ham astronauts. The most recent
launch date information targets early
April. Packet, voice, slow-scan TV and
fast-scan TV experimenits have been
planned. A space-mobile to space-mo-
bile voice or packet QSO from Mir to
STS-37 is also a goal. For information
on the system configuration and mis-
sion goals, see "'SAREX-90, Ham-in-
Space Shuttle Missions'" by Tom Clark
W3IWI, Ron Parise WA4SIR and Bill
Tynan W3XO, 73, May 1990. p. 9. Un-
like Mir packet activity, the U.S. equip-
ment typically uses a 600 kHz offset for
uplink signals. For a downlink of
145.55 MHz, the uplink is 144.95 MHz.
DO NOT call the shuttle on 145.55

MHz. B



Improve Your World Image Bl ICOM™ R7000 Sweeping 1300 Channels/Min.

.1 DELTACOMM™ 1.04 gives you a custom interface and optimized software that will not just control bul
will maximize the potential of your R7000. Spectrum log at speeds in excess of 1300 channels/min. while
automatically generating a histogram of frequency/activity Advanced priority channel monitoring and
program control, by channel, of remote tape recorders during scanning. Here are a few (there are many more)
examples of the advanced features DELTACOMM has to offer:

* Birdie log dunng frequency search aulomatically
characterizes your R7000, then locks out those

= Auto frequency delection and storage during
search and spectrum g

il : « User friendly installation program reduces need
« Auto histogram and scan file crealion during for DOS knowledne
spectrum log

3= - Full support of serial ports COM1-COM4

e + On-screen HELP reduces need 1o refer fo user
E  manual

¥+ REQUIREMENTS: MS-DOS microcomputer with
minimum: 512K memory, DELTACOMM's per-
formance is proportional 1o baud rate setting,
style of display card and type of computer used.

= Scan file channel lock-out fealure allows scan
ning around channels without removing that @
frequency from database.

« Resume scan and maximum monitor values
unigue on each channel scanned.

= Each frequency within a scan file has an area
(40 characters wide) for channel intommalion

$299 Incl Ext Interface & Components for Cabling

.= Check, MO, VISA or MASTER DELT_A HESEARCH

I.-' : Accepted + $4 for S&H . PO Box 13677 = Wauwatosa, Wl 53213
=== (WI Res. Add 5% Sales Tax) FAX or Phone Weekdays (414) 353-4567

PC HF FACSIMILE 5.0 $99

A t:umliiﬂtc: facsimile reception system
for the

BM PC or Compatible. Receives
and 16 shades on any . Product includes:
Demodulator 240 Page Manual
Software Tutorial Cassctie
Frequency List  Interpretion Guide
Advanced Image Processing Features:
Zoom, Roll, Scroll, Pan, Rotation,
Colorization, PCX, GIF export,
Brightness, l?t:vcn-;al, Fliping,
Integral Tuning Scope ey
Print on Epson, IBM, Okidata, HP Laser & Diconix

PC GOES/WEFAX $250

Designed to work with signals from HF,
GOES, GOESTAP, and Polar Orbiting
APT satellites. Includes all of the above
features plus orbital Uﬂﬂkl%ﬂ;{ﬂ[ﬂ!ﬂ,
256 gray levels and super support.

Software Systems Consulting

150 Avenida Cabrillo,"C", San Clemente, CA 92672
(714)—AaA98—5784

CIRCLE 250 ON READER SERVICE CARD

CIRCLE 256 ON READER SERVICE CARD

About HF mobile operation ! |oee= K s ]@ T
THE T

TEXAS
BUGCATCHER

HF Mobile Antenna System

The RC-96 Repeater Controller will light up your day ...

* Hi Q air-wound coils every day that you use your repeater.

e Minimum SWR—excellent per-

formance on all HF bands

 Easy assembly to meet aimost any
configuration

» Fits standard 3/8-24 SAE mounts

» Various length base masts &
whips available

Henry Allen WB5TYD
214-388-4724 8 am-4 pm weekdays
214-527-4163 evenings & weekends

Send for free brochure!

GLA Systems
PO Box 425
iy ., Caddo Mills, TX 75005

— See us in Dayton at Booth 636
Call us for great prices

on m dual band

and tri-band antennas.

CIRCLE 124 ON READER SERVICE CARD

You'll get its top-notch auto-
patch and its full complement
of linking, remote control and
programming. Plus, its synthe-
sized voice will shed light on
your group, communicating
information through IDs, tail
messages, and bulletin boards.

Installation will be an illumi-
nating experience - of just how
easy it can be. With supplied
cables, easily accessible
adjustments, and a front panel
display that will light your way

computer

advanced

controls, inc.

to what's happening. Even
Thomas Edison would have
been impressed.

Then there is the legendary
lightning protection that Ben
Franklin could have used.
Backed up by our two year
lightning warranty.

Turn even a flickering repeater
into a beacon - a lighthouse of
the airwaves. The RC-96
controller will lead to a bright
future for your repeater group.
Oh yes, light bulb not included.

2356 Walsh Avenue, Santa Clara, Californla 95051 (408) 727-3330

CIRCLE 1 ON READER SERVICE CARD
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ABOVE AND BEYOND

VHF and Above Operation

C.L. Houghton WB6IGP
San Diego Microwave Group
6345 Badger Lake

San Diego CA 92119

Microwave Devices
I'd been planning to construct an RF

sweeper for portable operation, mainly

for use in a spectrum analyzer, but |
didn't have the circuits for driving the
wice-frequency YIG (Yttrium Iron Gar-

net) oscillator,

When the schemalic was presented
to me, and I'd picked up a surplus log
amplifier (from a military radar test set)
for the IF system, this project was off
and running. The log IF amplifier, a key
item in the spectrum analyzer, works at
160 MHz and gives the system 90 dB of
dynamic range. The unit has 12 tran-
sistorized IF stages which feed a loga-
rithmic diode summing network that
feeds a video output amplifier. This
output is the vertical input to the oscil-
loscope.

| bought my scope, a cardiac oscillo-
scope, at a local flea market for §5. It is
battery-operated (12 volts) and has a
very slow (long-persistence) trace, but
a regular o-scope will work just fine.

Y1G Description

YIG oscillators are, | feel, the "'di-
lithium" crystals used in warp-drive os-
cillators from the future. The YIG crys-
tal forms a highly polished, spherical

microwave resonator less than 1/100"
in diameter. It behaves like a resonant

circuit coupled to an oscillator transis-
tor, usually of common base config-
uration. The YIG sphere generates a
very strong magnetic field about the
main coil. By varying the strength of
the magnetic field, you change the
sphere’'s resonance and the oscilla-
tor's frequency.

The main coil consists of two large
electromagnet coils on each side of the

crystal chamber in series with the DC

supply. This coil is polarized, with one
DC positive lead for current drive input.
DC current from the main coil is ap-
plied at right angles to the sphere's
microwave coupling loop. The YIG is
fussy. If the current through the main
coil is too high or loo low, the circuit will

not oscillate at all.

| do NOT suggest that you take a YIG
apart to see whal is going on inside.

Although you can separate the mag-
netic poles in the main coil to look at the
construction, to go any further requires
extreme diligence.

MNow there is both good news and
bad news. The bad news is that these
devices cost big bucks new, and you
can't home-brew them. The good news
is that you can get them from surplus in
a frequency range from 1500 MHz to
over 12 GHz. Low frequency YIGs cov-
er just over 1 GHz, and high frequency
YiGs can cover greater frequency
ranges. They differ in the amount of
current, from 150 mA to over 800 mA,
they require to drive the magnets.

This main coil current is critical, My
oscillator requires about 425 mA to be-
gin oscillating (low frequency) and 580
mA (high frequency) to stop oscillating.
Adjusting the current through the main
coil from 430 to 550 mA produces a
resultant CW frequency al whalever
current setting you stop at between the
stated limits.

Frequency adjustment of the YIG os-
cillators is linear and proportional to
the magnetic current. My YIG, with a
frequency range of 8 to 12.4 GHz and
current requirement of 400 to 600 mA,
was made by YIG-TEK. Frequency ad-
justment (magnetic) sensitivity is about
40 mA per GHz. Power output from YIG
oscillators can typically vary from 10 to
100 mW. There are types of YIG's
available that are not used in oscilla-
tors but rather couple in and out of the
resonant sphere, or several spheres,
forming a very wide-range tuned filter.

Probing the YIG

An ohmmeter revealed that the high
current coll of my YIG-TEK 10 GHz
measured 15 ohms. The DC bias input
(oscillator and amplifier transistor
power circuit) showed a high resis-
tance and capacitor-charging charac-
teristic. My YIG had a heater circuit of
100 ohms for the crystal.

The YIG crystal can have an addi-
tional, smaller coupling loop as the
drive coil for modulation (the FM coil). It
is 80 degrees offset to the oscillator
coupling coil, and adds to the main
coil's magnetic field.

The (oscillator) coil is coupled to the
sphere and provides input to a single
transistor-oscillator stage. In turn, the
transistor drives a second-stage ampli-
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close fo magnetic pole pieces.
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Figure 2. Basic YIG drive control
circuit.

fier for higher output, as well as prowviding
isolation to the oscillator stage, which
reduces frequency pulling on the oscil-
lator. Most YIG oscillators and filters
are quite small, and use SMA coaxial
connectors for RF connections.

Power input to my YIG was via a
DB-8 connector for all pinouts, mak-
ing DC testing easy. The power con-
nections are as follows: pin 1, +15V,;
pins 2 and 9, ground; pins 4 and 5,
heater coil; pins 6 and 7, main high
current coil; and pin 8, the FM coil input
for modulation.

“This compact
ramp generator
has multiple
applications.”

Some high precision types, perhaps
designed for extreme conditions, have
a heater in the cavity to maintain a
stable environment for the YIG crystal.
You don't have to connect this heater
for microwave operation.

The circuit to drive a YIG includes
your basic power supply with features
to provide fine control. It can be made
to sweep over the YIG's entire range,
or be a CW source at a spot frequency.
If you use it as a CW source, place a
large electrolytic capacitor across the
main magnet coil. The magnet coils
are resonant at a very low frequency
(below 30 kHz), and anything that
helps swamp out the low frequency
resonance improves stability. Glen
NE6GN gave me this little trick, and it
really improves CW operation. (See
Figure 1.)

John W7HQJ was willing to share
the YIG driver circuits, which he as-
sembled from multiple sources. John
used three different YIGs in his sweep
oscillator, which covers a broad fre-
guency range of near-DC to 10 GHz:
0-2 GHz, 2-6 GHz and 6-10 GHz.
While you might not build John's
sweeper, with minor changes you can
adapl his circuitry for a single YIG at
any frequency.

The frequency range of 0 Hz-2 GHz
is actually obtained from the 2-6 GHz
YIG oscillator by limiting the sweep o
2-4 GHz and mixing a 2 GHz fixed
oscillator, therefore producing a low
mix product of DC-2 GHz. Of course, a
small area from 0 o some MHz is not
usable, due to rest frequency leakage
in the AF filters. This arrangement
might not give competition to Hewlett-
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Figure 3. YIG sweeper circuil from
W7HQJ.

Packard, but for our use it works just fine.

The Sweep Ramp

This month | will go into the construc-
tion of the sweep ramp portion of the
circuit. It provides sweep to both the
YIG power supply control circuit and
the oscilloscope horizontal drive exter-
nal input. It only requires two op amps,
a 1458 dual op amp, and a 555 timer
chip, mounted “'dead-bug”™ style (top
of the IC glued 1o the board with the
pins sticking up) on a single piece of
PC board. The layout is helter-skelter,
but easy with a little practice. Try not to
stack up components one on top of the
other, route leads between compo-
nents in an orderly manner.

| usually start by soldering the
ground pins to the foil, then adding
bypass capacitors o ground on the
power pins, giving the chip a support
structure. Next | add secondary chips
and inter-stage components between
chips. You can develop a breadboard
in a matter of minutes for testing. If the
circuit is simple and the chips inexpen-
sive, the breadboard might just be the
final product!

This compact ramp generator has
multiple applications. It offers clean
sweep ramp, minimal noise output,
good DC bus decoupling, variable
sweep rate, adjustable offset voltage,
and an output attenuator for driving an
oscilloscope horizontal circuit. The
YIG driver will work with almost any
current range YIG. John mentioned
that he has used this circuit with YIGs
requiring from 60 to B0O mA.

The sweep ramp generator provides
adjustments for variable sweep ratesin
sync with both outputs, one for the YIG
driver and the other for the horizontal
input of your oscilloscope. Controls for
ramp symmetry and sweep length are
also provided. Pin 7 of the 1458 op amp
couples to both the oscilloscope’s in-
put and the power supply drive circuit.
It is capable of producing a sweep
ramp of +14to —14 volts DC. A typical
drive circuit is shown in Figure 2. Full
details on this part of the circuit will be
covered next month.

As always, | will be glad to answer
any questions related to our VHF/UHF
microwave bands or similar topics.
Please send a SASE for prompt reply.
73's, Chuck WBGIGP ]



SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
 SINGLE & DOUBLE SIDED

® PLATE THROUGH HOLES

® TEFLON AVAILABLE

® P.C. DESIGN SERVICES

FOR MORE INFORMAIION

, Midland
Technologies

34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586-1190
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. L Quick-Launch

Antenna Installation
System
$29.95
add
85 Air

ANTENHA
LAUNCHING

(801)373-8425

wdi’ A ptennasWest
Bore SO0W25. Provo, UIT 81605

ot & By o Use
Eliminates Climbing
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Quality Microwave TV Antennas

© WIRELESS CABLE - IFTS - MMDS - Amateur TV

¢ Ultra High Gain 50db(+) » Tuneable 1.9 to 2.7 Ghz.

&« 36-Channel System Complete $149.95

« 12-Channel System Complete $114.95

: « Call or write [SASE) for “FREE" Catalog

FHII.I.II'E-TEI:H ELECTRONICS

# P.0. Box 8533 . Scottsdale, AZ 85252
LTFETIHE - (602) 947-7700 (53.00 Credit all phone orders)

WARRANTY MasterCard « Visa » COD's » Quantity Pricing
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THIS MONTH'S GOODIE FROM THE CANDY STORE

MFJ
[RDC || wesous [F
E UHDEH =Bﬂ' m: !- ._}:_"; J‘:-
Simelar Savings On Kormwood. Astro i
aaau, Hy L-ﬂln Alinco, B ANLT ':]

KENWOOD TS-940SWAT UNDER $2000.00
Cver 0034 Ham Hems in Stock, all Prices, Cash FOB Preston
More Spacials in HAM-ADS. Looking for Something rof Listad?

Call or Wrile

ROSS DISTRIBUTING COMPANY
T8 5. State Street, Preston, Id. B3263 - Telephone (208) B52-0830
Hours Tue.-Fri. 9-6 - 9-2 Mondays. Closed Sat. & Sun.
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QUICK, EASY, & COMPACT
Flash cards *NOVICE thru EXTRA® theory Key words
underlined. Over 1000 sets in use! For beginner, OMs,

XYLs & kids.

MOVICE $11.95 N—
TECHNICIAN §10.95 2 =rder Todayl e ‘ ‘
GENERAL § 9.95 from ST l
ADVANCED £15.95 | 2 fasmay i
EXTRA $14.45

Shipping i—5 3.00 VISSTUDY CARDS

P.O. BOX 16646
HATTIEEEUFIG MS 39402 |
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cormore —% 4.00
CLUE DHSCOUNTS

REPEATER LINK CONTROLLER

[Nk 1]
P

o
ﬁ% HEFEATEI-'I'\M

LINK COMM RLC-6

* ALLOWS 3 HUB OR CHAIN LINKS

» CAN BE INTERFACED TO MOST REPEATER
CONTROLLERS

* DIRECT CONNECTION TO S-COMM 5/6
REPEATER CONTROLLERS

* HALF OR FULL DUPLEX LINK

* REQUIRES ONLY 3 LOGIC LINES FOR CONTROL

LED DISPLAY BOARD
S-COM CABLE . | -
LINK COMM
PO BOX 1071 » BOZEMAN, MT 59771
(406) 587-4085
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SPY ON THE EARTH

See on your computer screen what 6 US,
Hussian, and Japanese environmental
satellites see. Learn data acquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project. We manufacture and sell all the
equipment you need.
In business since 1956.
For complete details dial our electronic
bulletin board anytime.
300-2400 modem, 8 bits, 1 stop,
no parity: (718) 740-3911.
Voice 8 AM-1PM: (718) 468-2720.

Vanguard Labs, Hollis, NY
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SIGNAL SENTRY

A VERY INTELLIGENT DTMF DECODER

Complete Kit Only ....$69.95
Assembled Bnard ...$89.95

Solve your monitoring problems. Can store and remember the 1D of
the caller. Ignores background chatier, responds only to valid DTMF
signals: Screens incomimg calls. Small encugh 1o fit into many ngs,
inciuding some HT's. Provides serial oulput of all DTMF tones,
usable as a remote controller. Operates on 6 to 16VDC.
CA residents add 6.25% sales fax. SEH: $4.50 (insured), Foreign
arders add 15% For more info or calalog, send LSASE(45¢) la:

A&A Engineering

2521 W. LaPalma #K - Anaheim, CA 92801 - 714-952-2114
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HAM RADIO TOY STORE, Inc.

UNCLE ELMER SAYS: Come

&L

in and operate our demo station
featuring TEN-TEC radios.

A= CALL for low prices.
Bgre

117 WEST WESLEY STREET - WHEATON, IL 60187 -

el

TEN-TEC
(708) 668-9577

E field
STRENGTH
ESTIMATION

There is an unexpected relationship
between field strength and output
indication when the Spectrum Probe “
Is fitted with a short antenna.

FIG. 15

7 mv/—30 dBm |

| .
10 mv/m field estimated |
[ | i |

frequency 100MHz

A 10" piece of #18 bus, with a female
contact from an appropriate connector,
extends straight from the probe’s pin.
Fig. 15 shows the probe output when
this assembly is exposed to a 10 mV/m
field strength. Also recorded is the
probe output when fed by a terminated
voltage source of 7 mv/—30dBm. Tnis
nearly constant antenna factor
(= 15dB/m) and high sensitivity allows
calibration of the probe to read field
strength and is permitted by the high
impedance of the Spectrum Probe”.

100MHz

If, however, the input impedance of the
analyzer is altered by the addition of
shunt 50 ohmes, the reduced sensitivity
of fig. 16 results. (This system is not
FCC certification accuracy, primarily
due to vagarities in the ground plane,
polarization and near field control.)
The shielded pair connecting the
Spectrum Probe® and scope (and wall
transformer) may be extended to allow
probing the field at least 50’ from the
scope.

107 SPECTRUM PROBE "

converts your scope into a
100MHz spectrum analyzer

$249 list

frequency

Smith Design 1324 Harris

Dresher, PA 19025 (215)643-6340
Dealer’s inquiry invited
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Homing IN

Joe Moell PE KOOV
PO Box 2508
Fullerton CA 92633

Avoiding the Slammer

Last Saturday night, | fell into the
dragnet again.

WABOPS and |, with ride-along ob-
server Phil Gray KJBUV, were cruising
through downtown Fullerton. We had
lost the hidden transmitter’'s 2 meter
signal upon our descent from the start-
ing hill, but that's not unusual. It was
probably at least 20 miles away, and
we planned to follow our original bear-
ing until we got in range.

Hider Wes Printz KA3DSE an-
nounced on the 220 MHz coordination
repeater that he would raise the hidden
transmitter power briefly for a couple of
late-arriving hunters. Good, maybe we
can get another fix.

Wait a minute! What are those flash-
ing lights behind me? I'm being
stopped by the police!

Two cruisers were behind me as |
stopped in a nearby parking lot. The
officers were smiling as they ap-
proached the van. They flashed their
lights all over the inside and outside as
| offered my license. What a time for
this to happen—there goes our chance
to get another bearing.

These wide-eyed cops were the
youngest rookies | had ever seen. They
looked just like the Police Explorer
Scouts we see doing traffic control duty
at public service events. They seemed
to be in awe of the 4-element quad on
top of the van, with the mast going
through the roof.

“"What did | do?"" | asked, as April
offered one of them a copy of my T-
hunt information sheet.

“Mothing,"" was the reply. "'We just
wanted to see if you had a scanner in
there."”

“Why?" | asked, silently wondering
if he recognized the Regency MX-7000
on top of the dash, hooked to the
Roanoke Doppler DF box. it has only
ham frequencies in it, of course. (Well,
mostly.)

“"We've had a lot of burglaries," the
neophyte cop says, "‘and it's illegal to
have a scanner in your car."’

That was my cue to give him a friend-
ly briefing on the fun and usefulness of
competitive radio direction finding
(RDF). | also pointed out that we
weren't listening to his frequencies,
but it would not be illegal to do so in
California. One of them disappeared
for a minute. After a check on the radio
with the Watch Commander, he sheep-
ishly admitted | was right about the
scanners and sent us on our way. Well,
at least now we had a good excuse for
finishing second in the hunt.

Getting stopped in the city during a
T-huntis very unusual here in laid-back
Southern California, where VHF hunts
have been going on for 35 years or so.
Veteran officers are used to our

Radio Direction Finding

strange antenna arrays and slightly er-
ratic driving. They give friendly waves
as they pass by the hilltop starting
points lined with hunters’ vehicles, and
usually ignore the fact that a couple of
them protrude into the traffic lanes.
Narmally, it takes something blatant to
get them to pull you over—like the
hunter who backed down a freeway on-
ramp a few years ago.

It was different in the early days. Ken
Walsh K6ZRL remembers the 2 meter
hunts of 1960, complete with Gonset
Communicators and dynamotor B+
supplies. One night, he and several
other hunters found themselves under
arrest, albeit briefly. They weren't do-
ing anything illegal, but a homeowner
had complained about the strange
people with radio gear tramping
through the countryside. One hot-shot
officer crashed his patrol car in the fog
during that caper.

Warried residents still call in, but

now dispatchers call the helicopter pa-

e o L T I o
- : r

cept that there was no breaker box,
and no lines to the power company. We
connected the output of the fraction-
watt transmitter to one of the long Romex
cables, then buried the transmitter
next to the foundation (see Photo A).
You have probably seen the ads:
“Turn all your house wiring into a giant
antenna!”’ That's just what happened.
Everyone DFed their way to the house
with no problem. Then they wandered
around the property for hours trying to
identify the antenna. (No wonder the
neighbor panicked.) "'All the outlet box-
es sure are hot,” they kept saying. Yup.

Befriend a Cop

Consulting with the authorities
ahead of time can pay dividends. One
night we hid the little rig in an outhouse
(that's right, a rent-a-biffy) in a new
construction area in Yorba Linda.
While setting up, we made friends with
the security guard at the site. He got so
enthusiastic about our prank that he let
us use one of the vacant houses as a
lookout post and hide our car in its
garage.

For a while, Orange County hunt
rules recommended advance notice to
the police of the transmitter’s location,

.....

b e

Photo. We've hooked the house wiring to the mini-transmitter’s output, and now

we'll bury it next to the foundation. It's going to be a great April Fool foxhunt.

trol to check out the scene. Several
times, my hiding spots have been in
the spotlight from above. Usually An-
gel (that's what they call the chopper)
hovers just long enough to give away
the spot to the close hunting teams
(dratl), and then disappears.

Occasionally, it gets dicey. Four years
ago, April and | hid at the site of a new
home that was being built in Anaheim
Hills by its owners, a couple of our
friends. These folks discovered at the
last minute that they couldn't be there
to hide with us. We decided to go ahead
anyway.

After a dozen hunters converged on
the place, it wasn't long before the
chopper and spotlight arrived, followed
shortly by a patrol car. The neighbor
who called in came over to insist that
we were trespassing. We had no proof
that the owners had given permission.
There was a hurried autopatch call to
the owners—no answer. Eventually we
prevailed, but we learned an important
lesson: When hiding on private proper-
ty, be able to prove that it's okay to be
there.

By the way, that was a great hunt
from a technical standpoint. The AC
wiring for the house was complete, ex-
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so the dispatchers could reassure con-
cerned citizens who called in to report
strange sightings. That practice didn’t
last long. It was a lot of bother, and
there was suspicion that advance hid-
ing spot information was finding its way
to some of the hunters. (| think | would
have been tempted to “plant’” some
false stories when hiding, o see what
happened.)

Certainly there are enough hams
with police connections to make me
think twice before disclosing my clever
hiding spots. It was only two years ago
that Don Lewis KF6GQ put on a hunt
with the low power transmitter in a box
under the reception desk at the Mon-
rovia Police Station! All the bearings
from every outside corner of the build-
ing pointed inside, of course. But, it
took a lot of courage to walk through
the door with a handheld ‘"‘sniffer’’ to
probe the lobby of a precinct house.

Get the Burper

Peace officers depend on their radio
equipment, so they should be able to
appreciate the need for RDF. Dean
Hale KF7CR sent in a clipping from the
Eugene (Oregon) Register-Guard, de-
scribing the antics of “"The Belcher,”

who has been annoying the users of
police and tow truck radios in 11 com-
munities in the Monongahela Valley of
Pennsylvania. He has whistled, made
body sounds, and even played "‘Jingle
Bells'* on a kazoo.

So far, “The Belcher” has managed
to elude DFers from the FCC's
Philadelphia field office. Pennsylvania
T-hunters, are you listening?

200 Hunts a Day

Bob Howle WA4ZID has an idea how
T-hunters could perform a public ser-
vice, save taxpayers’ dollars, and add
to our foxhunting fun, all at once. It
all started when he discovered a
B" x 6" x 18" box in deep woods on his
20 acre property. It turned out to be the
electronics package from a weather
balloon.,

Later, Bob had a chance to visit the
National Weather Service (NWS) office
in Jackson, Mississippi. He learned
that two NWS offices in each state
launch radiosonde weather instru-
ments daily at 1100 and at 2300 UTC.

Bob writes: '‘These instrument pack-
ages are carried aloft by a helium-filled
balloon and can attain an altitude of
around 96,000 feet. Telemetry is trans-
mitted back to a receiving station by an
on-board transmitter that operates
near 1680 MHz."

“To me,”" continues WA4ZID, ‘'this
transiates into 200 opportunities per
day to T-hunt! By finding and returning
the radiosonde packages to the weath-
er service for reuse, we could all do our
part to reduce government spending
(or at least get some enjoyment from
same). Another benefit o DFing radio-
sonde transmitters would be that no
one has to hide the transmitter."’

Bob goes on to ask for information
on directional antennas and receivers
suitable for DFing these balloon-borne
rigs. He suggests using a downcon-
verter driving a 2 meter receiver. Per-
haps a 1.2 GHz ATV converter could
be modified for this purpose. [Ed. note:
Radiosondes have been successfully
DFed using a R-7000 in wide band FM
mode and a small beam or dish.]

DFing transmitters, as they fall from
the sky, can be an exciting challenge,
as /73's editor, Bill Brown WBSELK,
and those who have participated in his
ATV balloon experiments, can attest,
The NWS radiosondes transmit a 400
mW AM or wideband FM telemetry sig-
nal to quarter wave vertical whip.

After the balloon reaches maximum
altitude, it breaks and the payload
parachutes back to Earth. This de-
scent period (30-45 minutes) is the op-
timum window of opportunity for RDF.
The range of a low power transmitter at
1680 MHz is limited once it hits the
ground, unless you are lucky enough
to be DFing from an aircraft. The bat-
teries last about 3 to 4 hours, so you
should have about an hour or two to
locate the sonde.

So Uncle Sam is hiding transmitters
for us. But radiosonde hunters (R-
hunters?) will have to get a fix and get
within “'sniffing”" range before impact.
What a challenge! Do you think it's
worth trying? Let me know. i}



ASTRON

CORPORATION

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

ASTRON POWER SUPPLIES

* HEAVY DUTY = HIGH QUALITY = RUGGED = RELIABLE »

SPECIAL FEATURES
= SOLID STATE ELECTRONICALLY REGULATED

e FOLD-BACK CURRENT LIMITING Protects Power Supply

from excessive current & continuous shorted output

» CROWBAR OVER VOLTAGE PROTECTION on all Models

except RS-3A. RS-4A. RS-5A. AS-4L. RS-5L

* MAINTAIN REGULATION & LOW RIPPLE at low line input

Voltage
o HEAVY DUTY HEAT SINK = CHASSIS MOUNT FUSE
= THREE CONDUCTOR POWER CORD except for RS-3A

PERFORMANCE SPECIFICATIONS

* INPUT VOLTAGE: 105-125 VAC

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

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

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

MODEL VS-50M « ONE YEAR WARRANTY » MADE IN U.S.A.
SL SE Colors Continuous ICS* Size [IN] Shipping
MODEL Gray Black Duty [Amps) [Amps) HxWxD WL [Ibs.)
* LOW PROFILE POWER SUPPLY
SL-11A . N " 11 2% X 7% x 9Pl 11
; Continuous ICS* Size [IN) Shippin
RS-L SERIES MODEL Duty [Amps] [Amps) HxWxD Wt Iﬂmﬂ
* POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
RS-4L 3 4 3% x 6% x 7' 6
RS-5L 4 5 3 xb¥s x 7'k /
*« 19" RACK MOUNT POWER SUPPLIES
Continuous ICS* Size [IN] Shippin
MODEL Duty [Amps) [Amps] HxWxD WL [ibs.
RM-12A - 12 5% x 19 x B 16
RM-35A 29 30 Dl x 19 x 127 38
RAM-50A 37 0 5% x 19 x 12% 20
RM-60A 20 2 IxPx12% 60
* Separate Volt and Amp Meters
RM-12M 9 12 5% x19x8'% 16
RM-35M 25 % 5'-1:::13:-:1;.- %
RM-50M 37 5% x 19 x 12%
RM SERIES  mopEL RM-35M oo S as 1t o
Colors Continuous IC§" Sizs [IN) Shipping
HS'A SEHIES MODEL Gray  Black Duty [Amps) (Amps) HxWxD Wi. (lIbs.)
RS-3A . 2.5 3 3 x 4% x 5% 4
RS-4A 0 . 3 4 U x62x9 o
RS-5A . 4 5 3% X 6% X 7% 7
RS-TA . . 5 7 3% x 6% x 9 4
RS-7B : . 5 7 4 X T X 10% 10
RS-10A . . 1.9 10 4 % 7% x 10% 11
RS-12A . . 9 12 4% x 8 x 9 13
RS-12B . 9 12 4 % 7TV x 10% 13
RS-20A . . 16 20 9 X9 x10% 18
RS-35A . . 29 39 X 11 X 11 27
RS-50A . 37 50 B > 13% x 11 46
Continuous ICS* Size [IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs.)
* Swiichable voit and Amp meter
RS-12M 9 12 4% xBx9 13
 Separate voit and Amp meters
RS-20M 16 20 2 X9 x 10% 18
RS-35M 25 35 5x 11 x 11 27
RS-50M 37 20 Bx13% x 11 46

MODEL RS-35M
VS-M AND VRM-M SERIES » Separate Voit and Amp Meters # Output Voltage adjustable from 2-15 volts # Current limit adjustable from 1.5 amps
to Full Load
I T Thm S Continwous ICS” Size [IN] Shipping
d BT . e MODEL Duty (Amps) (Amps) HxWxD Wi. [lbs.)
@13.8VDC @10VDC @35vVDC @13.8V

Vs-12M 9 <] s 12 4% x8x9 13

VS-20M 16 9 4 20 5x9x 10% 20

V5-35M 25 15 f 35 5 x 11 x 11 29

V5-50M 7 22 10 a0 6x 13% X 11 46

 Variable rack mount power supplies
VRM-35M 25 15 7 35 5% x 19 x 12% 36
MODEL VS-35M VAM-50M 37 22 10 50 Bl x 19 x 12% 50
RS-S SERIES * Built in speaker

T w7 Colors Continuous ICS* Size [IN) Shipping
MODEL Gray  Black Duty (Amps) Amps HxWxD Wi, [lbs.)

RS-7S . . 5 7 4 x TV x 10% 10

RS-105 . " 1.5 10 4 x 7% x 10% 12

RS-12S . . 9 12 4% x8x9 13

RS-20S . . 16 20 5% 9 x 10% 18

MODEL RS-125

*"ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off)
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Number 26 on your Feedback card

Mike Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

The Universal Transmitter

If you have been keeping up with the
QRP column these last few months,
you should have two very useful pieces
of equipment in your shack: the T/R
controller and perhaps a Drake receiv-
er capable of receiving some WARC
bands. All you need now is a universal
transmitter. Well, don’t you know, that
is exactly what we'll be building this
month.

The transmitter is a lot different from
some of the designs |'ve had in the
past. It features five active transistors,
your choice of either VXO or crystal
control of the transmit frequency, a
keying transistor for easy hookup, and
three-stage output filtering for a really
clean signal.

Most of the parts are easy to obtain,
In fact, a lot of them can be purchased
from your local Radio Shack store. The
only problem parts will be the toroids.
You can mail-order them from several
companies advertising here in 73 Mag-
azine. There is plenty of room for sub-
stitutions of parts, so you don’t have to
sweat too much if you don’t have a 47
pF cap. A 33 pF will work just as well,
Just don't get too carried away when
changing part values. The only values
you should not mess with at all are
output filter capacitors, of course. Not
unless you want to change bands!

Output and Coverage

The transmitter will cover 3.51021.0
MHz with no problem. Ten meters
might be some trouble if you get a soft
crystal. VXO of the crystal is possible,
the only restraint being that you MUST
isolate the VXO capacitor from ground.
This requires an isolating mount and
coupling shaft. Junk box stuff will work
great. I'll tell you how | did my mounting
in a little bit.

The transmitter will produce about
1.5 watts of RF. A little more or a little
less, depending on supply voltage,
crystal activity, and band. The lower
frequencies will produce more bang
than the higher frequencies because of
the gain of the transistor used. My ver-
sion of the transmitter drew 220 mA of
current at 12.5 volis. At the time, | was
using an old FT-243 crystal on 40 me-
ters into a 50 ohm dummy load.

Four Stages

Let’s look at how the universal trans-
mitter works. There are four stages to
the transmitter. An oscillator, a buffer,
a driver, and the final or PA stage.

A Pierce oscillator is buiit around a
bipolar transistor. Simple and very
easy to get running. In fact, | changed a
lot of the values in the oscillator and the
thing still worked. The only critical part
Is the coupling capacitor to the buffer,

Low Power Operation

You don't want to use too large a ca-
pacitor here or you'll load down the
oscillator to the point of stopping it.

The next two stages, the buffer/driv-
er, work together. Again, simple bipo-
lar transistors are used. Transistor Q2
has some negative feedback to keep
things stable. Emitter current is limited
by the 100 ohm resistors in each emit-
ter lead. The buffer transistor Q2 has
an extra 10 ohms to keep the gain
down a tad. Voltage to Q2 is supplied
via the 250 uH choke. You can use
either a commercially-made choke—
any of the Miller mini-series will work
here—aor you can wind your own. To do
this, use 18 turns of #28 on an FT37-43
toroid core. The small resistors in the
supply line to both Q2 and Q3 act as
cheap RF chokes,

Both stages are turned on via Q5, a
PNP switching transistor. Grounding
the base lead turns on the transistor
and applies + 12 volts to the buffer and
the driver. The oscillator runs all the
time and is not keyed. The 0.1 yF ca-
pacitor on the base of Q5 softens the
keying. You can add to or reduce the
value of this capacitor to suit your lik-
ing. The transmitter keys very well with
the value shown, but it may be a bit too
soft for some people.

The driver can be configured as ei-
ther tuned or broadbanded. If you in-
clude the 10-60 pF trimmer on the col-
lector of (3, you can tune the stage for
maximum power (with the best CW
note). As you might well know, chang-
ing bands will require changing the
number of turns, and the core type, if
you go with the tuned circuit. On the
other hand, if you leave the capacitor
out of the circuit, and keep L4 and L5
(L4, 35 turns #26; L5, 4 turns #26) as is,
the circuit is quite broadbanded. To
change bands is really easy. Just
change crystals and output filters.

The PA is simple and easy to get
running. A 36 volt zener diode keeps
the PA transistor from being zapped
should the antenna not be connected
to the transmitter. A three-pole filter
provides excellent filtering of the out-
put signal. RF decoupling is
provided by the combination
of RFC3 and the associated
capacitors. The 100 yH RF
choke is an off-the-wall part
from Radio Shack. Without
question, you could dig out
the calculator and number-
crunch the values and come
out with an exact value of the
RF choke. However, the one
specified works fine.

Construction is easy, thanks
in part to the fine PC board
from FAR Circuits. The sin-
gle-sided PC board shown
here will operate just fine.
The FAR board has a top
ground-plane side to add a lit-
tle extra stability. When using
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Figure 1. Schematic diagram of the universal QRP transmitter.

the FAR PC board be sure to connect
the ground points together on both
sides. Use what you have in the junk
box. My PA transistor came from an old
junk box CB.

First, the Oscillator

If this is your first transmitter project,
go slow and check each stage before
going on to the next. There is little to
gain by troubleshooting the entire
transmitter if you can't get the oscilla-
tor to run. So, build the oscillator first.
Stuff the board with the parts surround-
ing Q1. Connect the transmitter to +12
volts, and with the spot switch closed,
check for 9.1 volts at the junction of the

WBBVGE

zener diode and the 220 ohm resistor.
If all is as it should be, add the crystal.
By using either a frequency counter
coupled to the collector of Q1 (or taken
from the 10 pF capacitor at the junction
of the 22 ohm resistor and the 47 pF
cap ), or the station receiver, listen for
the crystal's frequency.

Continue with the buffer/driver
stage. Check for +12 volts at the col-
lectors of both Q2 and Q3 when apply-
ing a ground to the key jack. Stuff the
board now with the PA transistor and
the output filter. With the output termi-
nated into a 50 chm dummy load via a
QRP wattmeter (you do have one,
don't you?) apply +12 to the board and

Figure 2. PC board foil pattern.



SIMPLEX
REPERTER

USE_ONE_RADIO_RAND_ONE SIMPLEX FREQUENCY

. SR3 uum...

N RTNG

The Simplex Repealer will aulomatically record and playback a
message. Wnen the (SR3) Simplex Repeater defects a carrier it
will begin 1o digitaly record the audio being received by the

fiko you Rave connected it o, When the carer drops, the SR3
Eops recording, and Key's the radio (PTT) and transmits the

wedio It just recorded. This allows two or more mobiles to have a
simplex conversation, when they are not in range of one anather,
but in range of the simplex repeatar site.

« NO DUPLEXER NEEDED
« VOICE MAIL

« VOICE IDer

« DTMF REMOTE PROGRAMAELE
» REMOTE FUNCTIONS
« AUX. RELAY OPTION

S 3 29 wimi PL DECODER INSTALLED

- EEFLLTRY

BRAINSTORM
ENGINEERING
(818)249-4383
7 DAYS A WEEK

S229 wWITHOUT PL DECODER
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

.

L

+
it
iHE
el
|-|I

1T

]

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
e Peel off film and etch

convenient 8% x 11 size
With Complete Instructions

SATISFACTION GUARANTEED
5 Sheets for $3.95 10 Sheets only $5.95
add 5 1.50 postage MY Res. add sales tax

The MEADOWLAKE Corp.

Dept. R, P.O. Box 497
Morthport, Mew York 11768
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A A Syotems

OPTO lambic Keyer

* Ultra compact 5” x5V¥a" x 112" « OPTO
isolated output = Battery or DC powered # Full
function lambic Keyer = Adjustable speed and

weight » One Year Ace Systems Warranty

- See Your Ace Dealer -

» Amateur Electronics Supply
* Barry Electronics

* KJI Electronics

* Madison Electronics

* Oklahoma Comm. Center

* R. F. Enterprises

* R & L Electronics

* Rivendell Electronics
Ace Systems = RD 1 » Box 83 » Wilcox, PA 15870

(814) 965-5937
CIRCLE 83 ON READER SERVICE CARD

here's the Beam?

Unobtrusive DX Gain Antennas for 80 thru 10
» Easily hidden * [nstall Fast *+ Fixed or Portable «
There's 2 20 meter antenna wiih real DX Punch
hidden in this picrure. You can't see it. and vour
ne:g,h'hﬂrs can't either. But it works DX barefoo

. How about a low profile 80°40°30 m-
At ban-i > Or a 2 element monobander for the attic?
e All E’Isjl}f fit the pocketbook—Priced §29 10 399,

Work DX without telling the neighbors

! Sl [nfopack $1 AntennasWest
Box 50062-R, Prove, UT 84605 (8B01) 373-8425
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HamCall / CD-ROM

500,000 HAMS plus
1,000"s of Public Domain
Amateur Radio Programs and Data

COROM Dise. ..o - ..&50.00
Oueztar Retileval Sa:nrhuara -250.00

Shipping (per arder] i — L

Sony COULG100 player. ... 5545800
At. 3, Box 56 - Mineral, Virginia 23117

703:894-5777 - B0OO:282-5628
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BuckmAsSTER Pubiishing

DISCOVER
LOW PRICES

PL-2589 NickeliTellon(r), USA, 69¢ or $15/25
PL-259 SilverTaf. USA, $1.29 or §25/25
PL-258 GOLDITel, USA, $1.49 or $30/25

N {UG-21) for 9913, 9086 afc. $3.25

UG-255 convert HT BNC to UHF $1.78

NMEW! Flexible 8913-type. low-loss
for crank-ups & rotators 59¢

RG-8X non-contaminating 23¢ ’
RG-8X, 95%, premium 14d¢ *

RG-213 Mil-type 31¢

214 ant wire T

Cable in 50

Incremeants

Only ‘

\/

BALUNS

Current-typaic)

Laboratory Developad
Superior Construction
Unequaled Specilications

11 models for every application

B1-2K 1:1 2EW "Current’ B0-10M 515.95
Bd.-1.5K 4:1 Low:-loss 1.5KW B80-10M 517.95
Y1 4K 11 AKW "Current’ Baam balun $23.95

B4-2KX 4:1 Precision ‘Curmant” 160-10M $35.95

(804) 484-0140

FREE 64 pg. DISCOUNT Catalog. Everything for wire
antennas. Allow 4-6 weeks for bulk-rate delivery. Send
£2 for 1st mail. Mention this ad for sale prices. ADD
SHIPPING - VISA & MC welcome. Give card #. exp.
date. signature. COD add $3.30 + shipping. Virginia
Residents add 4.5% sales tax. Dealer inquiries
weloome

Box 6159 » Portsmouth, VA 23703
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SRC-10
REPEATER/LINK

DTMF muting
Intelligent ID"er
Auxiliary outputs
Easy to interface
Alarm monitor input
Telemetry response tones
Low power CMOS, 22ma (@ 12v
Detailed application manual
Programmable COS polarities
Repeater & link courtesy tones
Synthesized link/remote base capability

$1 49.0 Assembled &

Tested

CREATIVE CONTROL PRODUCTS

¢ 3185 Bunling Avenue
==

Grand Junction, CO B1504
(303) 434-9405

er
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MICROWAVE AMPLIFIERS

from

DOWN EAST MICROWAVE

Linear Power Amps
for SSB, ATV, FM, 902—1296—2304—3456MHz

2304 PA 10mW in 5W out 1240-1300 MHz $140
2318 PAM 0.5Win 18W out 1240-1300 MHz $215
2335 PA 10W in 35W out 1240-1300 MHz $325
2340 PA 1W in 35W out 1240-1300 MHz $355
2370 PA 5W in 70W out 1240-1300 MHz $605
3318 PA 1Win 20W out 902-928 MHz $275
3335 PA 14W in 40W out 902-928 MHz $335
1302 PA 10mWin3.0Wout 2304 MHz $400

901 IPA 10mW in 1W out 3456 MHz Write or Call

T/R Switching available, all 13.8 VDC

Low MNoise Preamps & preamp kits—432, 902, 1296,
1691, 2304, 2401, 3456 MHz, 5.7 and 10 GHz.

J3LNA preamp .6dB NF 902 MHz 138V §95
23LNA preamp .GdBNF 1296 MHz 138V $ 95
13LNA preamp .7dBNF 2300-2400 MHz 138V §130
1B91LNAWP preamp 1dBNF 1681 MHZ mastmounted 13.8V  §140
401TLNAK  preamp kit 400-1700 MHz 6dB § 40

Preamp kits for 2304-10 GHz Write or Call
CALL OR WRITE FOR MORE INFORMATION

DOWN EAST MICROWAVE _
= =

Bill Olson, W3HQT
Box 2310, RR1  Troy, ME 04987

(207) 948-3741

MICHOWAVE THANSU’ERTEHS

SHF 1 24:} Com pFete Tran sve rtEr
SHF SYSTEMS No tune linear transveriers and transverter kits for
902, 1269, 1296, 2304, 2400, 3456 MHz. All use 2m i.f.g13.8V. Kits
include mixer and L.O. P.C. boards, xtal and all components. Built
units include [.F./D.C. switchboard, connectors and compact low
profile housing. Other frequency options in amateur band available.

SHF 900K 902-906 MHz S0mW Kit$133  Built $265
SHF 1240K 1296-1300 MHz 10mW Kit $149 Built $265
SHF 1269K 1268-1272 OscarModeL 10mW Kit $140 Built $255
SHF 2304K 2304-2308 MHz 10mW  Kit$205 Built $325
SHF 2401K 2400 MHz Mode S rcv Conv Kit $155  Built $255
SHF 3456K 3456-3460 MHz 10mW  Kit 5205 Built $325
SHFLOK 540-580 MHz L.O. S0mW Kit§ 66

CALL OR WRITE FOR COMPLETE CATALOG

DOWN EAST MICROWAVE

Bill Olson, W3HQT
| Box 2310, RR1

, Troy, ME 04987 [ -
EE (207) 948-3741 [Hrsroms

MICROWAVE ANTENNAS

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 assembled and tested.

3333LYK 338l loop Yagi Kit 902MHz 18.5dBi $ 95.00

2345LYK 45e| loopYagiKit  1296MHz 21dBi § 95.00
2445LYK 458| loopYagiKit  1269MHz 21dBi § 95.00
1B44LY  4del loop Yagifassem ) 1691 MHz 21dBi  $105.00
2355LYK 55el Superlooper Kit 1296MHz 22dBi  $108.00
1345LYK 45el loop YagiKit  2304MHz 21dBi § 79.00
945.YK 45e| loopYagiKit  3456MHz 21dBi  § 79.00

Other models available. Call or write for catalog.
SEE YOU AT DAYTON 1991

DOWN EAST MICROWAVE

Bill Qlson, W3HQT
;2 ]

Box 2310, RR1 Troy, ME 04987
(207) 948-3741
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Figure 3. Parts placement.

key the transmitter. Using an insulated
tuning tool, tweak the trimmer capaci-
tor on the collector of Q3 until you have
some power showing.

Don't go for max power, but rather
for best power out with the best sound-
ing tone. With a little bit of luck, you'll
have about one watt or so of RF. Listen
o the signal in the station receiver, It
should be nice and clean without
chirps, buzzes, or other noises.

If you built your version broadband-
ed, there will be no trimmer cap to ad-
just. Just add a crystal and go.

Receiving Adjustments

Before we run off this month, some
notes about the transmitter. Since the
oscillator is running all the time, you
can hear the oscillator in the receiver.

This makes it nearly impossible to hear
a station calling us. So, the T/R con-
troller will supply the +12 volts to the
oscillator when you hit the CW key. If
you are not using the T/R controller
featured in the February issue, you
need some means of turning off the
oscillator during receive. For spotting
the transmitter, a switch passes +12
volts to the oscillator. You can zero-
beat to this signal without having to put
a signal out on the band.

The small coupling capacitor from
the oscillator can be used to couple a
frequency counter to add a digital read-
out. Or you can use this output for a
direct conversion receiver. Just route
this signal into the mixer of the DC re-
ceiver and you're on your way to a
transceiver.

To VXO the transmitter,
add a 365 pF variable capac-
itor in series with the crystal.
You don’t have to remove
the 0.01 uF capacitor from
the board, since it seems to
work the same with or with-
out this capacitor. If you do
remove it, you must place a
jumper in its place. The ca-
pacitor MUST be isolated
from ground. A small piece
of plastic will work. The ca-
pacitor shaft must also be
isolated from ground. | used
a coupling shaft and a Va-
inch plastic rod. The main
VXO tuning knob is connect-
ed to this plastic rod; not fan-
cy, but it worksl

All and all, this is a very nice trans-
mitter to build and get running. The
second version | built with the parts |
found on the workbench netted me
three states on 30 meters in less than
15 minutes. All the switching was done
by the T/R controller. | added a small
relay inside the transmitter to switch in
two different crystals. The VXO gives
me about 5 kHz of movement. That's
not much, and I'm sure it's the fault of
the crystals.

One final note. After four years of
work, the HW-8 Handbook is done!!
Completely re-worked with lots of new
modifications for the Heath HW series
of QRP radios. Lots of new madifica-
tions for the HW-3. To get your hands
on one, send $7.95 ($12.95 for DX air-
mail) to me at the address above. [gE}

Parts List

XTAL 40m frequency R7 1.2k YaW resistor
Q1.2 2MN2222A transistor R11 10 ohm %W resistor
Q3 2N3053 transistor Ri2,R16 100 ohm e W resistor
Q4 2N4835 (or 2N3B66)transistor R13,R15 2.2k VaW resistor
Q5 2MN4037 transistor R17 47 ohm VaW resistor
1 9.1 volt zener diode R18 270 ohm 1_4W resistor
L1,L3 17 turns #22 wire on T50-2 toroid  C1,C7,C10, 0.1 yF ceramic capacitor
L2 19 turns #22 wire on T50-2 toroid C11,C15,C16
L4 35 turns #26 wire on T50-2toroid  C2,C3,C6, 0.01 uF ceramic capacitor
LS 4 turns #26 wire over L4 CB.C9.C14
RFC1 1 mH RF choke C4 10 pF ceramic capacitor
RFC2 250 pH, 18 turns #28 on FT37-43 C5 47 pF ceramic capacitor

toroid c12 10-60 pF variable
RFC3 100 uH, R.5.# 273-102 capacitor (* see text)
R1 47k VaW resistor C13 100 YF/35V electrolytic
R2.R14 220 ohm YaW resistor capacitor
R3.R9 10k Ya W resistor C17.C20 300 pF silver mica capacitor
R4 560 ohm W resistor C18,C19 680 pF silver mica capacitor
R5,RB,R10 22ohm YW resistor
R6 4.7k YaW resistor Misc: XTAL socket case & hardware
Note; All values indicated are for 40 meters. Values for other bands will be listed in next
month’s column. A double-sided blank PC board is available for $6 + $1.50 postage from
FAR Circuits, 18N640 Field Court, Dundee, IL 6011 8.

Amateur Software
and Hardware for
the Commodore User

ART-1

ART-1: Acomplete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and
AMTOR, for use with the Commodore 64/128
computer. Operating program on disk included.

$199.00

AIR-1: A complete interface system for send
and receive on CW, RTTY (Baudot & ASCIl) and

AMTOR, for use with Commaodore VIC-20.

Operating program in ROM.

SWL: A receive only cartridge for CW, RTTY
(Baudot & ASCII) for use with Commodore 64/
128. Operating program in ROM.

AIRDISK: An AIR-1 type op-

erating program for use with
your interface hardware. Both
VIC-20 and CG64/128 programs

an one disk $39.95

AIR-ROM: cCartridge version
of AIRDISK for C64/128 anly.

$59.95

MORSE

$69.95

RIRDISK

MORSE COACH: A complete teaching

and testing program for learning the Morse

code ina cartridge.

COACH

For C64 or C128.
VEC SPECIAL

$49.95
$39.95

5 aND (5 " ElLED T RURILS

OUF NMARY LANLD

8524 DAKOTA DRIVE, GAITHERSBURG, MD 20877

(301) 258-7373

—
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HEFTY! HEFTY! WIMPY! WIMPY!

Ciells

walled, high cutoff low pass transmitting filters sold by many
manufacturers to the amateur service for decades, then you'll
appreciate I.C.E's musclebound high performance harmonic
choppers for use with rigs up to 5kw from DC to 30MHZ.

PERFORMANCE CHARACTERISTICS

-
10 = L
20 |- "‘L\
s \
20 = 1
P \
% \;
70 I i | i sl
¥ Ly 20 Simhe 40 50 LE)
SOLID LINE MODELS 420, 421
DOTTED LINE  AVERAGE OF MOST FILTERS

MADE IN THE LAST 30 YEARS.

POWER RATINGS:

IMPEDANCE
INEERTION LOSS:

SPECIFICATIONS:

260W PEP, 150DC (420)
BRW FEP, 360N DC l:-'l'&1:|
S0TE OHMS

LESS THAN .1db
ITYPICALLY, 125W N,
123 WATTS OUT.)

SIZES (HWD); 1-36 x 3 x 5 OVERALL {420)
2 x4 x 7T OVERALL [421)
MODELS PRICES:
£20[502398)  £29.95 | 421 (302395 § 3095
420B(BNG) 2995 | 4ZIN{NCONNS) 4195
420A (RCA PIN)  29.95 | (1 YEAR WAHRANTY ON
420N (N COMNNS) 3195 | ALL MODELS)

. INDUSTRIAL COMMUNICATION 457
.;g[ﬁ ENGINEERS, LTD.,

i S R R
e e et e

the same fé'ﬁﬁhcrweighf.. thin

Models 420 (250W) and 421 (KW PEF)
feature the lowest cutoff [-3db at 31mhz)
of any filter ever built for this application,
and their sharp attenuation slopes go to
work on spurious products immediately
above the 10 meter band, reaching a near
block before the TV LF. frequency of
41mhz. Most filters made in the past 30
years that we have sweep tested don't even
begin to attenuate before 45mhz, making
them nearly useless for some of the most
delicate forms of interference caused to
consumer services,

Hetter yet, the brute-tough, robust
construction of 420 series units mean long
term dependability for serious operators
and station owners. Both filters are built
in split rectangular chassis, mill-finished
1/8" thick aluminum with 1/4" thick RF
containment walls. Feed through fittings
are machined from teflon TFE. Capacitor
sectlons sheared from Phosphor-Bronze
plate stock, smoothed & finished, and also
Teflon insulated (421). Through coils
wound from 3/16" copper tubing.

Both units feature all stainless steel
ground fittings and constructon hardware,
have extended bottom plates for
mounting, and are individually boxed with
mounting screws, slip-off connector
covers, and manual.

1-800-1CE-COMM

1-800-420- 2666
[217) Bas.B412
{317] 547-1388
(317) B45-96405
.0, Bax 18485
Indianapolis, In 46218

Crrder Line

Mein Office
Customer Service
Fax: [24 hours]
Mail

MADE IN THE U.5., WHERE MOST OF THE WORLID'S FINEST PRODUCTS ARE DESIGNED AND BUILT.
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Heterodyne Headache #14.256

Get fast relief with Why listen to carriers? WHY ARE THE DX NETS
Save vour ears with MagicNotch!

“agic“ntch = Fully automatic. No tuning necessary.

« Easily instulls between the rig and external

CABLE T.V:
EQUIPMENT

Converters, Remotes,Descramblers and more!

speaker or headphones.
* (Can be left on all the time while operating
SSE.
» 2 color LED shows filter operation.
Magically removes all ' H“m"-l “w."f “Ln{:h:-: m n::tﬂ;ﬁ Intr:;dutm_mr} Specaja_l
heterodynes caused by pileup still copying the DX. $999 mhhwm;d A
tuners, carriers, CW, * Reguires 12 VDU —usually available from C A roudents plezsr sdd sales tax
computer birdies and the acc jack on your rig.
other similar QR:\" Call today for a recorded demonstration! SEE YOU AT DA YTON

For Free 4 Color Catalog & Orders Call:

1-800-835-2330

j*Com * Dept.7 - P.O. Box 336 - Ben Lomond, CA 95005 - (408) 336-3503

CIRCLE 270 ON READER SERVICE CARD

AMATEUR RADIO EQUIPMENT
CALL @ P 1 800-942-8873

For Your Best Price

] Tol: (402)331-3228 - i
M Fax(402)592-4745 N AN

Full Warranty
"Your Best Buys and Warranties Start

With A Free 4 Color Cataloge From
Cable Network™."

Cable Network™ Will Beat or Match Anyone's
Prices, on Comparable Product,

Cable Network™

11111 M St. Ste."73" Omaha, Ne. 68137
ror O R
By DRDEAMGCAELETV BDURVENT FROMCADL EMNETWOR™ THE
PUACASER ATREES TOODRPLY WITHALL STATE 80 FEDESA] LAWS
AEGAADNG FRVATE CMINERS-IPOF CARL E TV BDUPLVENT  F YO ARE
ILMNELURE OF THESE LAWS OHED WITH YDOLURLOCAL DFCRLS

Date:
Signed:
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ATTENTION REPEATER OWNERS —DELTATONE “2.0
The Ultimate 16-Digit DTMF Repeater Programmer

o

Authorized dealer for Icom, Kenwood, Yaesu,

ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF

Concepts, Hustler, Kantronics, Wilson, Diamond,

Ham-10, Larsen, Wm. M. Nye, B&W, ARRL, Ameritron,
Epson, Farr Corner, DTK

1057 East 2100 South, Salt Lake City, UT 84106
801-467-8873

< ~«uPacket-GOLD v1.2

(c=m0 o]  More Features, easier

: ™ . : : e i
DELTATONE 2.0, the perfect complement 1o your repeater controller investment. DELTATONE and IR _U,':.’__I to run. Slmplj\' the best!
your MS-DOS computer offer unbmited 16-digit tone generation for local or remole programming ol your
repeater controller, DELTATONE accepts programming commands from a file creatled using your favorite word
processor. Commands and comments can be freely mixed within the file. DELTATONE's inteligent device Packat-fi::DLD Iskstill thg best suftvglre for ﬁﬁﬂ
driver convenently sends anly the commands to the DELTATONE interface wvia your printer porl A R o Y I e
% k=11 | A 1 - = r_.?h'-i'--'-. Ii L] = Wk o] =1 = 1 i Mnre features: Direct maildru Etcaaa
Effortiess installation program -;-r_:- | k. JE [:E:I _rflr'lllt:iil-:.‘.lrrll'nlu;rJ.Ilr.|ll1|;'JI|i.r:|I I:.I.Ihl..nu:rl-c]E}flUE.f‘lrrl.'J.1|lJ‘:'~.1- Conference bridgﬂ _fﬂf I’ﬂ_l..ll"ldtﬂ les and
« OTMFTONE SYS Inteiligen dewvics driver e 1l L. . '_:I:M-' e bbbt o i EITIEI'QBHC‘QE Automatic session control l'ﬂ'“h
uses less than 2K system mamory e | + I — - -i.;:jﬂ-pr. coinihre ) ised felgy contac s for PTT or manual avarr]da] I'I‘IEHEE mu[ti_:nnnacts a Enap
s intertaces with LPTY LPT2 or LPTH ' | it [71[8][5][C] COR swilching Continuous monitoring even while cnnnacta&h
drshliictmaiiy Sl s 11111 ) : = Easy 4-wire connechon interfaces adrvectly 1o means no more wondering “what s nlng e
printas ports wilhout intartaring with nor- Hi 0 ! : DOS shell, H Il back buff ludi
oo [0 |DOEE] SRR RS | |BOYsnel Hge terol et bufters nciiaing
| | 3 lelephone couples .
B Wi i Tl i Fuales =t asr | wr i ] i e frir renaeratewry [TTRIE e I sa‘ssi“ns {E'sn hEtWEEn m EE un pﬂaz}. Era
SR i ot o o sl o e s/ o ko gt DTAF e 3000 MONECSACK. | | las, culon poninects, umne fog, eaecn e
ustiepanbip v aRd e el S S it et sn it St e g Sl St ol iy e e ol saved and/or printed, tactical callsigns

su rted using our quick-connects, multi-hop
HI‘:I'JIIIHGH usage a snap, manual or automatic.

Easy to run! Ciearly, we have many more
features, but our software is also easy to learn
and use. You'll be on the air in 5 minutes with
our quick start guide. Comes with a 75-page

1 Includes Intertace / Software
-‘—‘g{:heci-:. MO, ‘-JESjA or MA DELTA RESEARCH
= Accepted + $4 for S&H PO Box 13677 = Wauwatosa, Wi 53213

= (WI! Res. Add 5% Sales Tax) FAX or Phone Weekdays (414) 353-4567
CIRCLE 257 ON READER SERVICE CARD reference manual & step-by-step tutorial. Our

users call us to say how great it is. We agree!

Ordering:. For PK88, PK232, HK232, and
IBM compatible computer, $59.95 (CA res add
6.25%) plus $5 S&H. InterFlex Systems Design
Corp., P.O. Box 6418, Laguna Niguel, CA
92607-6418 Phone: (714) 4 9 — Call or
write today. VISA & MasterCard welcome.

ATV CONVERTERS . HF LINEAR AMPLIFIERS

DISCOVER THE WORLD OF HF AMPLIFIERS por MOTOROLA BULLETINS
FAST SCAN TELEVISION

Compists Peca Lial foe HF Ampfifiers Describved
TecM in the MOTOROLA Bulleting K-1 st

ANTED 300W 0168.70 EB&} 140W 8 BE.ES

: 20 HEAT SINK MATERIAL
ANTTOLJ0W S 8370 EB166 600w 844815 : CIRCLE 77 ON READER SERVICE CARD
ANTIOH 20W § 91.19 ARI0S 300W 138352 Model 99 Hent Sink(8.Sx12x1.6) .........0 22.
ARI13 3I00W $403.00 CHS—8 Copper Spreader({Sxbzl/d) . ) 15.00
NEW!! 1K WATT 2=50 MHz Amplifier We sise stock Hard=t1o=Find parts VHF MICOH $?g
AMATEUR TELEVISION 10 TEVELEELVVENE and COMBINERD METALCLAD MICA CAPS — Uneics /Semco 30 Watt VHF Motorola Micor Mobiles
ATV d30—asi (GaAS=FET B Ag.95 Kit 800 Wan PEP 2=Poarl cc.oocscnnaal S0.95 RF POWER TRAMNSISTORS
ATV4 902-078 (GaAS—FET ¥ 50.95 Kit :g:: g::: Pﬁ;::u;:" $79.95 Mll';lu-l_ff:tti-llmmﬂl i 4 channel, one set elements included
or = T o SBL—1X (10— 1000Ma].........c..... § 7.
10 SQUELCH CONTROL for ATY. R e T 2?9 each w/o {ﬁ.ﬂﬂy. $99 each w/Accy
- ik .l =1 = - EEALEERAT PN REEE I"
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7 3 INTERNATIONAL

Arnie Johnson N1BAC
103 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42

Ah! April has finally arrived. Here in
New England that means we’ve made
it through the winter and have come
into the “mud season.”” It also means
that it's time to start working on the
antenna projects we've been planning
all winter. And soon, Bill Brown
WBSELK, our resident ham balloonist,
will be preparing for more balloon
launches from the 73 parking lot |A
sure sign of spring -the Ed.). Field Day
is just around the corner, and the sum-
mer flea markets will be opening their

gates.

| hope those of you in the Southern
Hemisphere, where summer is turning
into fall, have had lots of fun with ham
projects. If you did something special,

why not write it up and send it o 73,
either to me or the editorial staff? You
don’t have fo be a Hambassador 0
get your name in print. Don't wait until
tormorrow, do it today.—Arnie N1BAC.

DXpedition to Malpelo Island

Submitted by Ricardo Trujillo
Velez HK4BHA. Last November some
members of the Colombian Radio Am-
ateur League went on a DXpedition
to Malpelo Island. It took four days of
hard work to pack the 10 tons of food,
gas, generalors, and amaleur radio
equipment.

The group onboard Sebastian de
Belalcazar, a venerable ship of WWII
vintage, arrived al Malpelo at 2 a.m.,
November 1, 1990, after 36 hours of
travel. At exactly 9000 UTC on Nowv-
ember 3, three of the planned five
stations were operating. We continued
operating until 110@ UTC on Novem-
ber B.

On the steep side of the island, we
sel up the “top station on the rock™ 1o

take advantage of propagation to-
ward the U.S. West Coast and Japan.
As soon as Beto HK3DDD, Jorge
KHBBDX, and Tibe HK4HHG turned on
the IC-765, the JAs were booming.
From that moment on, it was a solid
pile-up (at times, 50 kHz wide).

Rigs used on the expedition were
the IC-765, which performed flaw-
lessly except for a blown fuse and
an erratic keyer. The linear amplifiers
used for 80 and 160 meters, Kenwood
TL-922As, also worked fine, excep!
for one of the 3-500Z tubes thal de-
veloped a short and had to be discon-
nected. The TA-33M antennas were
great. We lost part of one of them, and
it became a TA-23M, but it still worked
fina.

ignacio HK3CC took equipment for
salellite operation, including a HUGE
box that contained all the antennas,
fully assembled! Before getting on the
ship, with a despairing Ignacio looking

at us, we took the antennas apart and
discarded two-thirds of the box.

When we had the satellite antennas
set up, | tried to hit one of the repeaters
on the Pacific coast, and after replac-
ing a faulty connector on the downlink
antennas and slowly turning the stack,
| got an 5-2 signal from 146.76 repeater
at Horgueta mountain, near Cali,
Colombia. With this link, we also had a
big pile-up on the 2 meter band. Dis-
obeying specific orders, | took my PK-
232 with me, and had the opportunity
to activate HK@TU on VHF packet.

After all the hard work, the resuits
were just great! More than 40,000
QSOs. We worked 160, B0, 40, 20, 15,
10 and 2 meters. Modes were CW,
phone, RTTY, and packet. We also
worked OSCAR 13.

A week later, with the wearness
slowly draining from our bodies, and
the task of answering the QSL cards for
more than 40,000 QSOs, we look back
and ask: Would we do it again? The
answer is definitely YES!

o

BRAZIL
Carlos Vianna Carneiro PY1CC
Afonso Pena 49/701
20270 Rio de Janeiro
Brazil
Always Fascinating Trindade Island

In a lucky mood, Tino PT7AA and
Karl PS7TKM golt the Navy's call to go to
Trindade Island just two days before
the Light House Ship, Almirante Graca
Aranha, departed on the usual trip of
every two months, with supplies; and
with mariners to change half the gar-
rison of about 40 on a four-month duty
period there.

Gathering all equipment and anten-
nas and whatever else, running to their
local airports praying for an extra place
left free, and getting to the docks three
or four hours later than specified by
the Navy, after a last minute repair,
the expeditioners got onboard just in
time...after a 10-month planning
period!

After an B80-hour trip, there it was,
Trindade Island, where Tino and Karl
disembarked from the ship's heli-
copter. . .. Lucky mood, aswe say. . ..

We took our luggage to the meteoro-

Photo B. On the rock at Malpelo Island. Top (left to right): two naval officers and
HK4BHA; 2nd row: HK3CC, HK5LEX, HK4DUM, HKBHFY: 3rd row: HK3AHM,
HK3DDD, HK6BDX, HK1KXA, HK1HHX, HK6KKK, HK3DPY: and front row:

HK1LDG, HK4HHG, HK3BED, and naval officer.

logical station, the usual operating site
on the island, and mounted the equip-
ment and antennas so that at 1236
UTC June 11, we were able to have our
first QS0, on 28 MHz, starting our log
with OK3CCC, with ZY@TW for Tino
and ZYOTK for Kari.

As equipment, we ook a Kenwood
TS-130S, TS-430S, ICOM IC-725, two
ground-planes for 10 to 40 meters, an
inverted-vee for 10/15/20 meters, and
another for 40/80/160 meters.

Even though the propagation was
not so good, we were able to make 870
CW/SSB QS0s on 21 MHz, 809 on 14
MHz, and 560 on each 7 and 28 MHz,
with 48 countries on CW and 57 coun-
tries on SSB. We would liked to have
stayed longer, but the supply ship
stays there for not more than two days,
and we didn't feel that we could take
two months, the time between supply
ships, out of our busy schedules. So,
radio amateurs have only six chances
a year to get to Trindade Island, and
those going on these trips are based on
a waiting list. The waiting list is enor-
mous with scientists, biologists, sociol-
ogists, oceanographers, and so on.

But afterall, if you get to Trindade
Island, you'll have something really un-
forgettable to remember as long as you
live. By the way, Trindade Island is also
IOTA-SA 10 for the Islands On the Air
Award.

Photo C. Tino ZY@TW al the key on Trindade Island, June 1990.
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Photo D. The QSL card commemorating the operation of 4X908BS at the National

Stamp Exhibition in Beer Sheva, Israel.

ISRAEL
Ron Gang 4X4MK
Kibbutz Urim
Negev MPQO 85530
Israel
Packet: 4X1MK @ 4245V.ISR.EU

4X90BS at the
National Stamp Exhibition

During the Succoth holiday seasaon
this past fall, for eight days, Beer She-
va, the capital of the Negev, hosted the
National Stamp Exhibition, an event of
importance to every philatelist. 17,000
visitors graced the heavily guarded
show of 3 million dollars worth of ex-
hibits, which included rare stamps, the
history of mail, and collections accord-
ing to themes. Although not a stamp
collector myself (I pass stamps from
my QSLs to my wife's parents) [Joyce
at 73 gets mine from my letters!—
Arnief, | was duly impressed by the
scope of the displays.

The exhibit was opened by the Minis-
ter of Communications, the Mayor of
Beer Sheva, the general manager of
the Postal Service, and other digni-
taries. Each day a new stamp was is-

sued with first day covers available on
location, and a special stamp was is-
sued to commemorate the event.

During the duration of the exhibit,
special station 4X90BS was on the air.
Approximately 5,000 of the visitors
took the trouble to go upstairs to visit
the station. They received a leaflet ex-
plaining amateur radio and inviting
them to get in touch with the Israel Am-
ateur Radio Club to join our hobby.
Thirty-five amateurs visited the station,
some of them leaving their QSL cards
to decorate the wall.

Seven Beer Sheva hams kept the
station going under the capable leader-
ship of Shalom 4Z4UT, who must be
commended for setting up the station
and being on hand almost all the time.
Four thousand QS0Os were logged with
stations all over the world. Band condi-
tions were really hopping, as wit-
nessed by contacts with California on
10 meters!

On the opening day of the exhibition,
Minister of Communications Pinchasi
vigited the station, and was seated in
front of the rig and photographed. Ye-
hiel 4X6Y A prevented him from speak-
ing into the microphone, politely ex-
plaining to the Minister that only a
licensed amateur may talk over the air!
[Looks like a new amateur candidate,
Ron!—Arnie] The QSL card depicts
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Photo E. Some of the operators at 4X90BS. Rear (left to right): 4Z4UT, 4Z9GAG,

4X6YY, and 4X6EA; front: Ziv (SWL), 4X6DE, 4X1MK (73 Hambassador), and

4XEYY s son.

the old and new Beer Sheva, city of
130,000, At the top is the bridge over
the Nahal Beer Sheva river bed, in the
center ground is the new city, and in
the foreground is the well of the Biblical
patriarch, Abraham. This card is sent
out in reply to all QSLs received. Those
wishing QSLs sent directly, instead of
through the bureau, should QSL via
4Z4UT and enclose return postage.
Wine Cellar Operation As in past
years, during the Easter/Passover va-
cation, the Israel Amateur Radio Club
is conducting a special 100-hour oper-
ation on all bands, on SSB and CW.
This year, look out for stations operat-
ing from Israel's wineries! They will be

on the air from Sunday, March 31, at
0600 UTC through Wednesday, April
3, to 1000 UTC. We expect three sta-
tions: at Golan Vineries in Katzrininthe
Morth, Carmel vineries at Rishon
Le'Zion, and the wine cellar of Zikhron
Yaakov.

Special callsigns, unknown at
present, will be used, and a certificate
will be available for those working all
three stations. As soon as final details
are known, ‘73 International’ will be
notified. It is possible that a small sam-
ple bottle will go along with the award!
[Looks like many hams will be busy on
the bands during those few days! Me

too!] &

— ] ] —

transmit on that frequency.

SPECIAL
HAM PRICE:
$555.00

* MICROPROCESSOR CONTROLLED
*NON-VOLATILE MEMORY
*WATERPROOF

*B.L.T.E. INDICATOR

EFs Amatetr Radic, FL 3055250103

SMARTUNER

HF ANTENNA COUPLER—-S55B, AM, CW & DATA
FAST—INTELLIGENT—ACCURATE
OPERATES WITH ANY HF TRANSCEIVER

The Smartuner high technology coupler intelligently tunes any length antenna (8 1o 80
ft) in the HF band. This unit will operate with any HF transceiver within its° specifica-
tions. The Smartuner switches 64 input and 32 ocutput capacitance combinations plus
256 inductance combinations in a ' pi*" network resulting in over a half-million different
ways (o ensure a perfect match for the transceiver. And, if remembers the frequency and
the tuning values and will re-select these values in less than 10 ms neéxt fime you

Gordon Wese, WBONOA, the Smartuner is the best coupler ve ever tested or used™

*FOR MARINE, AVIATION, HAM AND PARA-MILITARY APPLICATIONS
The 5G-230 Smartuner is available from: Amaeur Fecoronc suppiy, Mitwankee, wr 800555041 1

Gorddort West Radio, CA 71 4-549-5000 . Surplis Sates, NE402-346-4750
fun’s Eleceronics, CA215-390-8003  Henry Radlo, CA 213:820-1234  Ham Radio Ourler, Danville, CA 415831-1771

P.O. Box 3526, 98009 Telex: 328834 Fax: 206-746-6384 Tel: 206-746-6310

SG-230

*1.8 TO 30 MHZ RANGE
*10 TO 150 WATTS INPUT POWER
*10 MS RETUNING TIME

*8 TO 80 FT. ANTENNA (ALL TYPES)
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916-644-5444
Emphasis is on Quality & Reliability FAX-916-644-PIPO
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— The Best Value — _
chxEmAﬂfm. REPEATERS » PORTABLE North Olmsted Amateur Radio
H READY-TO-GO- Pre-assembled & 29462 Lorain Road
pre-tuned » RUGGED - Stainless steel North Olmsted, OH 44070

& lightwt.+ DEPENDABLE - Water &
mrg;husnn-prmf - PROVEN DESIGN- 216-777-9460

e 1Y ME' MIRAGE/KIM
0n|:1$225”“: Handi-Finder
e || FODRSI  Daiwa

Systemn™ # GAP Diamond

GROUND PLANE ?NT ENNA;.S
CK-MO-MC-VISA Accepted ( MA add 5% sales tax et =
Send payment to: Cellular bpmiilrltgggacl;ip EAHEEifnaﬂ%
4 Gerring Rd., Gloucester, MA )
Or charé’e by phone: (508) 281-8892 many other lt’E[l'f
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EVERY ISSUE | ALY (5 = = W B s E L K/m
of 73 |

on microfiche! |

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

You can have access to the treasures of
73 without several hundred pounds of I RS
lhi!i. i T

bulky back issues. Our 24x fiche have 98
pages each and will fit in a card file on . *Custom Graphics with your Call Sign
your desk. ' »4 Screens (2 Hi-res/2 color bar)

| +12 VDC Operation

|

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

*Instant Video ID
*Video Relay for switching in Live |
Camera Video

The collection of over 600 microfiche, Is *Built-in Automatic Sequencer-Timer I

available as an entire set, (no partial sets) (steps through all four screens)

for $250 plus $5 for shipping (USA). . VDG-1 with pre-programmed calls: |

Annual updates available for $10. '

$99
Your full satisfaction is guaranteed or Call or write for catalog of available graphics
your money back. Visa/MC accepted. ELKTRONICS
BUCKMASTER 12536 T.R. 77 * Findlay, OH 45840 ; | * N-fype |
PUBLISHING | BT G bl call #nr Yﬂur* Naﬂmm:
“Whitehall"’ | b acsx ELKTRONICS Dealer Or Catalog
Route 3, Box 56 ﬁ Eiiiﬁ:‘_%ﬁ 540 1[800]) EEE-EE‘I'I
Mineral, Virginia 23117 i me=co. NCG (om anies

703-894-5777 - e r ﬁnuha {ﬁ?m'ﬁ
800-282-5628 § Es 7 (714) 630 4541/FAX (714) 630-7024

CIRCLE 168 ON READER SERVICE CARD = e : CIRCLE 54 ON READER SERVICE CARD
CIRCLE 8 ON READER SERVICE CARD




Number 28 on your Feedback card

A sk KABOOM

Michael J. Geier KBT1UM
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Forest Hoad

Hancock NH 03449

Hamfesting!

Ah, at last spring is nearly here.
Some folks love the warm weather, the
twittering of the birds, or the new flow-
ers thrusting eagerly toward the sun.
But we hams know better—spring
means hamfests are coming!

While a good hamfest has plenty of
variety, including parties, forums and
lectures, the center of attraction is al-
ways the flea market. For many, myself
included, nothing in all hamdom feels
as good as getting that great bargain.
(And nothing feels as bad as getting it
home and discovering that it's a disas-
terl)

Of course, it's also fun to sell off your
own junque to make room for the new
jungue you're about to buy. So, let’s
take a look at these activities, from
both practical and technical points of
view.

it's Your Move

Hamfesting is like chess. You want
to sell your stuff for a good price, and
buy stuff as cheaply as you can. Of
course, the other guy wants to do the
same thing. But money isn't the only
consideration,

Before you sell a piece of gear, ask
yourself: Do | really want to sell this?
There are plenty of reasons to sell
something, such as:

1) | need the money to buy something
else.

2) It doesn’t work and | can't fix it and |
don’t want to pay to have it fixed.

3) | just don't use it anyrmore.

Reason number one is the worst
ane. If you like the thing, don't sell it,
especially if it is not easily replaced.
For example, | have an ICOM IC-202 2
meter sideband portable rig | got sever-
al years ago at a hamfest. Here in
northern Vermont, there is practically
no 2 meter SSB activity. | have made
maybe three contacts on the rig in as
many years. But 202s are getting quite
hard to find, so | know if | sell it, | may
never be able to replace it. Heck, |
might not live here forever, and my
next QTH could be brimming with VHF
SSB. So, here it stays. Of course, if |
didn’t like the rig, that would be anoth-
er story,

If you can't fix something and don’t
want to pay to have it fixed, then by all
means sell it, but tell the truth, please.
Don't say it works great when, in fact, it
is deader than the proverbial doornail.
Sure, some hams will be scared off by
its nonfunctional status, but others will
jump at the challenge, especially if the
price is right. The majority of the stuff |
buy at hamfests is broken and cheap.
For me, fixing and using gear given up

The Tech Answer Man

for dead is one of the most enjoyable
parts of the hobby. In fact, | highly rec-
ommend it as a learning tool, if you're
s0 inclined. Also, once you set it
straight, you can turn around and sell it
at the next 'fest, making a few bucks in
the process.

If you have a nice radio but just don't
need or use it, and you're sure you
won't miss it, selling it might not be a
bad idea. At some hamfests, you can
get good money for nice gear. At oth-
ers, though, nobody comes with large
amounts of cash, so you may sit all day
trying to sell an $800 rig. Before you
waste your time, ask around about the
nature of whatever 'fest you're going
to.

By the way, you will have a much
better time if you go with someone
else, because one of you can watch
your table while the other one goes
scouting around. Never leave your
stuff unattended. Hams may, for the
most part, be honest, but some are not
that honest.

How Much Ya Want Fer That?

Once you've sold your extra gear,
your wallet should be stuffed, and you
will want to get to the really fun part:
buying. Sometimes, you go to the 'fest
looking for something in particular, and
other times, you just browse. Let's look
at the different kinds of things you can
buy.

Parts is Parts

If you home-brew or do much repair,
you need to keep a stock of parts on
hand. Sure, you can get some of what
you need at Radio Shack, but you'll
pay retail prices, and their selection of
components is limited, so you may not
find what you need. Hamfests are a
great place to stock up.

Most of the larger 'fests I've been to
have a few people selling parts from
plastic bins. The parts are new surplus,
and the prices are low, low, low. I've
gotten everything from resistors and
caps to FETs and ICs. Almost always,
the parts have been fine.

Be wary, though, of surplus elec-
trolytic capacitors, especially big ones.
Take a good look at them before you
buy. If they look old or corroded at all,
steer clear. Those things just don't
hold up well on the shelf.

You will probably also find some un-
usual parts, like air variable caps,
toroids, waveguides, tubes, etc. Many
of these parts have such a limited mar-
ket that they have all but disappeared,
even at mail order outlets. And, of
course, if you need a specific part for
an older ham rig, the hamfest may be
your only choice.

By the way, | always go to the parts
bins last, because the primary hamfest
rule, "'Grab it when you see it, or it will
be gone,” doesn’t usually apply here.

Computer boards, especially expan-
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sion and /O boards for IBM-type ma-
chines, are showing up more and
more. Apple Il stuff is common, too.
Even hard disk drives are being of-
fered, although I'd be leery, given their
rather fragile nature. RAM ICs, floppy
controllers and other roll-your-own
computer parts, right on up to com-
plete motherboards and whole ma-
chines, are in great supply.

Respect for the Dead

The other greal source of hamfest
parts, of course, is dead gear. There's
always lots of that around. Sometimes,
you can pick up an old, dead rig for $2
and get a $20 part from it! If you know
what you're looking for, it's a great way
to go. | often buy dead VCRs, because
they are loaded with good stuff and can
be had for as little as $5. Heck, the
headwheels are worth 10 times that
alone. Occasionally, | even fix the ma-
chines and use them, but they make
great parts sources for coils, caps,
Japanese transistors, motors, etc.

Once in a while, you can buy some-
thing really cheap for parts, and then
discover that it is easily fixed! | once

‘“Hamfests are
a great place
to stock up.”’

bought a 15 watt synthesized 2 meter
mobile rig with a nice DTMF mike for
$25. The seller said it “‘won’t trans-
mit,”" so | figured on a blown final tran-
sistor at best, and serious damage at
worst. | expected to use it either for
parts or perhaps just for the mike, but
when | got it home, | discovered that
the only problem was a dirty TX/RX
relay! | cleaned it and have been using
the radio with no problems for almost
five years now.

Need a tube? There are usually a few
guys selling loads of them. You aren’t
likely to find a high-power transmitting
tube (although it is not unknown), but
there are lots of 12AX7s and the like to
be had for very little cash. If you've
priced tubes lately , you'll want to grab
what you need at the 'fest. Some tubes
may be new, but others will be used.
Usually, the seller will be up front about
that,

| Feel Lucky. ..

Buying a radio at a hamfest is always
a risk. Unless you happen to know the
seller, you have no idea what is inside.
It could work fine, or it could be butch-
ered and ruined by an incompetent
service attempt. Typically, something
will be wrong with it, but it may not
be too bad. If you are technically
oriented, it may be worth the gambie.
If not, you are probably wisest to stay
away. Naturally, if you can see the
rig work, you know at least that it is
not wrecked. Well, actually, not al-
ways. | once bought a walkie, at a fairly
high price, after seeing it work. Ten
minutes later it literally poured smoke

out the bottom and died. The seller
didn’t care and wouldn't refund my
money. Although his butcher job had
mangled the radio, | ultimately rebuilt
it to good-as-new status, but it was
quite a mess, and | never would have
bought it if I'd known. But such cases
are rare, Usually, if it seems to work it
probably does.

Look for obvious signs of sloppy tam-
pering, such as stripped screws, solder
burns, damaged cords, elc. Also,
check to see if the rig is clean. If it is
covered with cigarette residue (which
is a sticky, yellow gunk), you can bet
that the stuff is all over the inside, too.
And, in my experience, heavy smokers
tend to be the most careless with their
equipment. | don't know why that is,
but it seems to be so. As a general rule,
try to stay away from dirty, abused-
looking gear. A clean rig is more likely
to be well maintained.

Ask if there's a manual included in
the sale. Sometimes the seller will
promise to mail it to you. He may do it,
and he may not. I've bought some fairly
expensive stuff and been unable to pry
the manual from the previous owner.
But | also remember a guy who spent
$2 to send me the manual for a $5
purchase! What you want most, of
course, is the schematic. If the rig is a
common one, you can probably get it
from the manufacturer or a local ham.
If, on the other hand, you're buying a
Hamatsitsi X-2900, made in 1974, you
may be out of luck.

I'll Give You Three Shekels and a
Lame Camel. ..

Bargaining is not the norm in Ameri-
ca, but flea markets are an exception.
Almaost no one expects you to pay the
asking price. If you have no idea what
the gear is worth, ask around before
you plunk your money down. If you re-
ally want the thing and need to decide
in a hurry, you'll just have to wing it.
You might get a popular, late model rig
such as the FT-757GX for 10 to 30 per-
cent less than the asking price. For an
old, beat-up boat anchor or a dead
chassis, try offering one-third and go
from there. You'll be surprised at how
often you can get real bargains if
you're not shy about asking.

Although flea markets are some-
times called “'swapmeets,” very little
actual trading goes on. Most transac-
tions are for cash. But, sometimes a
real trade can be had. If you've been
unable to sell your own items, try offer-
ing them for what you want, especially
near the end of the day. | once traded a
color video camera, which had been
sitting unsold all day, for a Macintosh
computer. | then sold the computer 10
minutes later for exactly what | had
been trying to get for the cameral
Everybody went home happy.

Well, | know this month's columnisa
bit off my usual beaten path, but | hope
this advice will help you enjoy the ham-
fest experience. If you've never been
to a 'fest, you don't know true happi-
ness until you've seen 8,000 people
walking around with callsign hats and
rubber duck antennas sticking out of
their pockets. Enjoy!
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Continued from page 4

While I'm sure that I'd have no prob-
lem in getting equipment donated, |'d
rather see you pack up your own
portable rigs and antennas that you
know and take 'em over. This should
be a people-to-people effort, nota com-
mercial one.

Yes, of course I'll turn the promotion-
al faucets on and make sure every
newscaster is aware of what you're do-
ing. With some good PR we might be

able to attract tens of thousands of

youngsters to amateur radio. At least
we can make the general public aware
that amateur radio exists and that it
isn't just some kind of citizen's band
offshoot.

I'm not talking CW or SSB here; I'm
talking high speed message handiing
via BRTTY and packet. We'll need sta-
tions on the American end in major
Arab communities such as Brooklyn
(NY), Lowell (MA), etc.

I've operated from the area—from
Jordan, Lebanon, Syria, lran and
Afghanistan, so I'm familiar with the
propagation. We should be able to re-
lay messages from Iraq a good part of
the day and night. We'll need some
relay help from Europe part of the time,
That's the nice part of digital communi-
cations—relaying is a snap.

I've initiated contacts with our gov-
ernment to see how interested they are
in such an effort being organized and
made ready for implementation. | think
they'll like it because we're going to
need all the people-to-people friendly
contact we can make in order to cool off
the Arab/American hostilities resulting
from the war. Maybe you've noticed
that the Palestinians aren't exactly
cheering us on.

We'll need hams with laptop com-
puters for message inputting. We’'ll
need operators to keep the traffic
moving around the clock. We'll need
the capability to handle millions of
messages, not thousands. | think we
can do it.

My littie Model 100 laptop would be
fine for this action. It's simple to use—
takes maybe five minuies to learn. It
automatically counts message words
and characters. It dumps to disk for
message transfer to the rig’s comput-
er—probably another 100. Everything
we need is small and portable enough
lo be carried over as luggage. | even
have one Model 100 with packet built
right into it

If you're interested, let me know.
In the meantime I'll see what | can
do as far as working up the trans-
portation and accreditation that'll be
needed.

This will be the first real opportunity
for us to provide a desperately needed
high speed communications service—
one which no other service can possi-
bly handle—so | hope we're up to it.
Mot only can we do a lot of good toward
repairing the war wounds and possibly
helping ease general Arab/American
tensions, but we can gain the visibility
we need to assure our growth and pre-
serve our bands. This could make the
big difference we need at WARC in
1992.

How about the ARRL? Well, despite
endless opportunities, they've never
come through before, so it doesn’t
seem rational to bet everything we've
got on their getting into action this time.
When the big hurricane hit St. Lucia,
the League never noticed. | packed up
several suitcases of ham gear and sent
‘em down with 73 editor Tim Daniel
NBRK. Our effort helped the island get
back on its feet.

I've got plenty to do without trying to
organize an lraq emergency communi-
cations system, so if the ARRL will ac-
tually do it—and will see that amateur
radio gets the credit instead of the
League—I'll be a solid supporter. I'm
nat going to hold my breath.

I'll be surprised if Baxter isn't all over
this self-promotion opportunity with
endless talk, reams of press releases
and little action. We'll see,

My own agenda is to spend as much
time as | can working toward my goals
of improving independent music sales
and getting a basic electronic educa-
tional course into our schools. It's just
that this Iraq situation seems to provide
an opportunity for amateur radio and
America to doth benefit.

Governments and bureaucratic or-
ganizations such as the ARRL tend to
be difficult to get into action. When
disturbed, they slowly move from the
sleep mode to dither. If the pressure
continues they'll move from dither to
action. So we’ll see. | want 1o see
action, even if | have to do it. But that’s
a last resort.

How about you? Are you game for
the adventure of your life? Or do | hear
a bunch of throat clearing and foot
shuffling? | noted that 95% of the
Americans who signed up to go to Can-
nes for the recent music industry meet-
ing canceled out in panic when the war
started. Even class trips to Washington
were canceled. Phooey.

Amateur radio provides many oppor-
tunities for adventure—opportunitites
which are lost on most hams. Sad.
There's adventurettes on mountaintop
VHF expeditions. There's DXpeditions
to Caribbean islands—even to tough
ones like Navassa. Even hidden trans-
mitter hunts and Field Day can be ad-
ventures.

It isn't the cost which is stopping
most hams, for many of these adven-
tures cost little. | explained how Sherry
and | visited hams in Munich, Vienna,
Krakow and Prague last year for under
$1,000 complete. We've just gotten
back from Cannes where we spent un-
der $200 for everything, including the
airfare, hotel and meals. No, it isn’t the
money; it's a shortage of the spirit of
adventure that's keeping most hams at
home.

How much does it cost to go on an
African hunting safari? A fortune,
right? Sure. Well, | talked two other
adventurous hams into going with me
on a two week safari in Kenya where
we spent $690 each. We had a hunting
trip none of us will ever forget. So how
about a little visit to Baghdad, dad? It's
a great city with beautiful mosques and
a fascinating bazaar, if we haven't lev-
eled too much of it. They'll really hook
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you on the taxi fares if you aren’t care-
ful, though.

Dayton? Again?

What is it that drives more than
30,000 hams to Dayton every April?
Cars, trucks, motor homes, planes,
RVs, motorcycles and even bicycles,
that's what,

And what kind of homing instinct is it
that forces otherwise crazy old men to
drop everything in late April and home
inon the Hara Arena on the outskirts of
Dayton? What attraction is there that
results in hundreds of convoys of vehi-
cles, all sprouting weird antennas,
heading in from all over the country?

Well, one attraction is the world’'s
largest electronic flea market. There's
everything there from 1920s’ radios to
WWIII surplus. Computer hackers
have been known to lose bladder
cantrol over some of the hard disk
bargains. It's a ham builder's heaven:
parts, parts, used gear, modules,
brand-new, old, ancient.

All the ham manufacturers are there,
showing off their newest products.
Ham dealers, with their razors honed,
are ready to cut their competitors’
throats. Their booths are hard to get to
because there's always a swarm of
fanatic price shoppers shuttling from
dealer to dealer, working the price of
some piece of gear down, dollar by
dollar.

There’s an ambulance on hand for
hams who try dealers’ patience be-
yond endurance. . .and for old-timers
whose walkers have broken under the
strain.

There are technical sessions for ev-
ery imaginable facet of our hobby. The
DXers get together and get their jollies
over DXpedition videos. Indeed, one of
the great attractions of Dayton is that it
is the one big hamfest of the year
where you can gel together with others
who are into your own special ham
fetish.

The traffic handlers all reassure
each other that it's everyone else that’s
crazy, not them. There's an ARRL fo-
rum which is oh, so carefully orches-
trated so as not to allow any dissension
to be evident. The MARS hams have in
the past couple of years gotten togeth-
er to commiserate over slackening mili-
tary support. There's nothing like a
nice war to perk up MARS, so this year
we should see some smiling faces.

The slow-scanners, AMSAT, packet,
RTTY, moonbounce and other groups
all caucus at Dayton. The better heeled
have hospitality rooms where they can
get together and lie.

Yes, of course there's a Wayne
Green forum. Every year a crowd gath-
ers and | tell 'em the same thing. |
expiain how amateur radio is going 1o
hell in a handbasket. Worse, | explain
what happened to make it happen. You
know, all the same things | write in my
editorials. There seems to be no end of
interest in my telling what |'ve written.

For some reason they keep coming
back every year. Perhaps it's because
they're all old and they need a memory
refresh once a year to keep them go-
ing. Whatever it is, the Dayton Ham-

vention organizers tell me | pull the
biggest audience of any forum every
year,

If you'll let me know what you'd like
me to talk about this year, I'll cover
anything you like. | usually cover our
slow growth and its effect on America. |
explain what went wrong and who, ex-
actly, did it. | then explain what we can
do about it.

| do some blue sky about new tech-
nologies we can pioneer. We have so
many possibilities for new modes that
it's incredible. And the pioneers, if they
do it right, can easily make zillions. |'ve
personally known several youngsters
who've done well recently. . .one is a
billionaire now. Another is only worth a
few hundred million. It's out there if you
play your cards right.

| don't think you want me to get into
any technical discussions of how elec-
tromagnetic fields can screw us up and
increase our chances of getting a list-
ing in QST (Silent Keys). Or an expla-
nation of how the mind works, why it
gets screwed up and how to fix it.

Sometimes | ask for a show of audi-
ence hands on various ham activities.
How many are on packet? How many
are DXers with over 300 countries con-
firmed? How many are active on 10
GHz? How many have been on a
DXpedition? Things like that. It be-
comes obvious that we have a whole
huge mansion of possibilities in ama-
teur radio and mostofus arelivinginone
little closet and never even opening any
doaors.

This is why | sometimes may seem
testy that over 40% of all hams have
never even progressed to a General
Class license. Yes, |'ve heard all the
feeble excuses and rationalizations.
Baloney. With kids of 10 making it
through to Extra, we're not talking a
rocket scientist achievement. Now why
are you getting defensive when you
know I'm right?

You know as well as | do that if you
ever decided that you were going to go
for an Advanced ticket, you could do it
easily. It's like anything else—you
have to make the decision, from there
on it's easy. Decisions are difficult to
make. | mean real decisions, ones you
aren’t going to change.

You can go on DXpeditions. You can
lose B85 pounds. You can become an
expert in a new technology. You cando
this at 20, 40 or 60. You can become
one of the best conversationalists
we've got over the air. First comes the
decision to doit. Then comes one heck
of a lot of work. Nothing of value comes
easy. And those of us who take the
easy road end up with little of value
.. .in skills or accomplishments,

Hey, we're in need of good rocket
scientists, so how about taking up that
business? You don’t go to school for it,
you have to learn it all by yourself—like
almost everything else.

Oh yes, Dayton. It's a madhouse.
30,000-plus hams, all with HTs on their
belts. Two meters is jammed solid from
one end to the other. It usually rains a
little while on Saturday, chasing
20,000 inside and packing the exhibit
areas solid until the sun comes out
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spectrum analyzers from AVCOM  curen RATE controis the  POSItioN the display FREQUENCY TUH{;HG adﬁﬂ’ff the ;Eﬁ!?r ;ﬂquinﬂy of thﬂt .
‘ foronl ’ on the screen SCALE salects an amplitude - - analyzer so thal signats of interesi-appear al ine
offers amazing performanceforonly  speed of the sweep across Sensitivity of aithar 10.0B/DIV 4digit LCD display oo e Gl o kot o 1 el

$2,855. the CRT.
AVCOM'S new PSA-65A is the
first low cost general purpose port-
able EpEE!rum analyzer ’Ehal”E Portable. atiractively styled
loaded with features. It's small, package and ergonometri-
accurate, battery operated, has a cally engineered front panel. |
wide frequency coverage - a must T
for every technician’'s bench. Great Large bright screen for
for field use too. outdoor and indoor Lse
The PSA-65A covers frequen-
cies thru 1000 MHz in one sweep POWER switch has 3
with a sensitivity greater than -90 gﬂﬁﬂ;:lhns: :datférLﬂﬂe{rjatian- L -
dBm at narrow spans. The PSA- Standbya ine Upera- v
65A is ideally suitgd for 2-Way ta. o EE s One S —TR
. 4 ] panel for 12 volt
dio, cellular, cable, LAN, surveil- .o
lance, educational, production and
R&D work. Options include fre- BAT CHG switch recharges PSA-654 to
quency extenders to enable the 80% capacity in approx. & hours.
PSA-65A to be used at SATCOM

ar 2 dB/DIV out on the LCD.

REFERENCE LEVEL adjusts
inpui attenuator and IF gain.
Calibrations in dBm and
dBmy are provided

ZERO SPAN instantly places
analyzer in zero span mode
and activates aldio
demodulator for convenient
maonitoring.

SPAN confrols the width of the
spectrum being displayed and
automatically selects optimum
resolution filter.

RF INPUT accepts signals fo be
observed from less than 2 Mhz to
grealer than 1000 Mhz.

AUXILIARY supports presant
and future optional
accessories for the PSA-65A

and higher frequencies, audio AUDIO OUT drives low AUDIO DEMOD
demod for monitori ng, |gg peﬂndig impedence earphane or activates audio demod VAR SPAN EE':IL_EEES 1_11E'_'ﬂ'|d[h of
antennas, carrying case (AVSAC) speaker. Internal spaaker board and sets audio the spectrum being dispiayed lor
ol mﬂn—:; rying . provided with optional demod.  leval. C'“ﬁef Sé%ﬁm Eﬁﬂs”m'ﬂ'” and
: anhanced amplitude accuracy.
For more information, write, FAX
or phone.

BRINGING HIGH 500 SOUTHLAKE BOULEVARD
TECHNOLOGY RICHMOND, VIRGINIA 23236
DOWN TO EARTH 804-794-2500 FAX: 804-794-8284
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MADISON « x *+ SHOPPER

CALL FOR ORDERS: 1 (800) 231-3057

1(713) 729-7300 or 729-8800
FAX 1(713) 358-0051

N hhhh

'H'" b
= :‘h* l'Li.+hi .-‘Illu.

ALLITEMS ARE
GUARANTEED OR
SALE PRICE
REFUNDED.

Kenwood.

ICOM IC-24AT

ICOM . .

Yaesu FT 411E FT d?[}

Penta 572B. ..

Penta 61468B.

Penta 3-500Z.

B831SP-PL259 SIWET Piate [Amuhenol} e e
VALOR 2M, 5/8 Mag. Mount, Cnmplete ............. 525 00
Receiving Tubes S .$1.00-5.00
600 Ohm Headset, Cord, Plug

D015 uf 10 KV Axial. . . :

.001/10 KV Door Knob......

Ameco Books, Hi-Pass Fruers

1000's of Meters, Transformers, etc

Copper Clad Epoxy Boards, 17" x 12°......

POLICIES

Minimum order $10.00. Mastercard, VISA, or C.O.D. All prices FOBR
Houston, excepl as noted. Prices subject to change without notice.
Items subjec! to prior sale. Call anytime to check the status of your
order. Texas residents add sales lax. All items full factory warranty plus
Madison warranty.

Family Owned Since 1956.

12310 ZAVALLA STREET + HOUSTON. TEXAS 77085
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Visit our display at the
Dayton HamVention!

your reliable source for a world
of crystal clear commumcahan

* Commercial Two-Way
* MicroProcessors
* Amateur/Experimental

EXPEDITED ORDER SERVICE!
FOR FREE CATALOG.CALL OR WRITE:

« Scanners/Monitors/Pagers
 Satellite-Telemetry
* Plus custom applications

JAN CRYSTALS

PO Box 06017 Fi. Myers, FL 33906

@® TOLL FREE 1-800-526-9825

(813) 936-:2397 FAX ORDERS: 1-813-936-3750

VisA-
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again. Good time to eat popcorn and
maybe a sloppy Joe.

Drop me a line, a fax or even leave a
note for me al the 73 booth and let me
know what you'd like me to cover in my
talk. It'll be from 1:00 10 2:45 on Satur-
day. Now ask me if that's AM or PM_ If it
was an ARRL convention it would prob-
ably be AM. | shouldn’'t complain, for
many years they wouldn't let me even
exhibil at ARRAL conventions, much
less speak.

If you haven't done Daytlon, don't
miss another year. It's one of those
experiences you ll never forget. I'll be
all over the place, so walch for me and
say hello. Tell you what, ask me for a
“"Buck-Off'' worth a dollar toward any
of Uncle Wayne's stuff. I'll have a pock-
et full to help prod you into spending
some money. And you aren't going o
miss my talk, are you? It's right after
lunch on Saturday, so you can catch a
short nap

Wayne Makes Mistake!

Well, it had to happen! After 40 years
of writing editorials | finally made a
mistake. Sure, I've got a whole bunch
of feeble excuses and rationaliza-
tions. Bul it comes down 1o a dumb
mistake.

In my January editorial | had a nice
picture of the Mobile (AL) Amateur
Radio Club that | took while | was there
giving a talk. | put 'em to sleep once
a year when I'm in Mobile for my

yearly USS Drum submarine reunion.
It's a great club and they re doing won-
derful work in getting youngsters
licensed.

From Mobile | drove to New Orleans
to look for a spot to take a good picture
of Scott Kirby for the cover of his sec-
ond Greener Pastures CD release.
From this | managed to mislabel my
club photo as being in New Orleans.
Wasn't. |don't even know if they have a
ham ciub in New Orleans. | know they
sure won't talk to me over the local
repeaters when | check in.

Scoft’'s still playing every day on the
streets in the French Quarter. If you get
to New Orleans, say hello and pul
something in the hat, boy. He'll be
coming up here to New Hampshire
soon to record his third CD in our new
state-of-the-art recording studios.

Yeah, I've gotten into the record
business. My Greener Pastures Rec-
ords label has issued three CDs (and
cassettes) so far. . . two of Scott play-
ing Scoft Joplin's music and one blue-
grass. My Adventures In Music label
has 11 releases so far and is gearing
up to put out four a month. My Audi-
tions label has one CD almostoutand a
bunch more in the works. The music
business is great fun and it's growing
fast, despite the recession.

Anyway, | hope the Mobile club
members will turn down the fires under
that vat of tar and forgive me for screw-

ing up. B8

HIGH PERFORMANGE

PRESELECTOR-PREAMP

The solution to most interference, intermod, and desense
problems in repeater systems.

*40 to 1000 Mhz tuned to your frequency
5 large helical resonators

*\Very high rejection

*Low noise—high overload resistance
*8 db gain—ultimate rejection )80 db
*GaAs fet option (above 200 Mhz)

eCast aluminum enclosure

N,  BNC, and S0O239 connector options

Typical rejection:
+600Khz @ 145 Mhz: 28db

+1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
+ 5 Mhz @ 450 Mhz: 50db (60db GaAs)

*Up to 8 EPROM programmed messages
sAdjusiable audio, speed & interval limer

«"'1D over voice inhibit"'

*| ow power option

eModular design

*Message selection via binary input—
TTL levels

oSize:2.7x26x0.7"

The 1D-2B provides required station identification without troublesome
diode programming. The “ID over voice inhibit’" circuitry allows for cour-
teous operation by not allowing an ID until the next squelch closing.

ID-2B Wired/Tested $99.95

+20 Mhz @ 800 Mhz: 65db
+20 Mhz @ 950 Mhz: 70db

ID-2B-LP Low Power $109.95

GLB ELECTRONICS,INC.

151 Commerce Pkwy.,
716-675-6740 9 to 4
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Number 29 on your Feedback card

Bill Brown WBSELK
%73 Magazine
Forest Road
Hancock NH 03449

How's the Weather?

Showing off the latest computer
pragram or graphic creation has got
to be one of the most popular ATV
“programs.’’ It's always fun to see the
most recent computer goody displayed
via ATV. Recently | ran across a
computer program and service that
really excited me since it incorporates
a topic of great interest to hams: *‘the
weather'',

In previous columns we've talked
about ATV repeaters that provide
weather radar feeds from the National
Weather Service (or from TV and radio
stations). As the unsettled spring
weather approaches us, it always pays
to have an edge on Mother Nature. It's

Ham Television

great to know just where those nasty
storms are, and when to head for
cover.

But what if you don’t have a local
weather radar feed available? Let's
take a look at an alternative.

Enter WeatherBrief

It turns out that a computer dial-up
service called WeatherBrief is avail-
able from a company called Weath-
erBank, Inc. The WeatherBrief service
gets its information from the National
Weather Service and supplies it to their
customers in a readily usable form.

Other, similar services that |'ve in-
vestigated have cost incredible
amounts of money for the initial sofl-
ware package along with an exorbitant
connect time charge. They were really
geared up for commercial forecasters.
Fortunately, WeatherBrief came along
to give the average home user fore-

Photo B. Real-time lightning strikes over the southeast.

casting capabilities that only your TV
weatherman had in the past.

What makes WeatherBrief so unique
1S its really inexpensive software pack-
age (only $49) and very reasonable
connection charge (as low as 20 cents/
minute). in fact, some free connect
time 1s included with the software
price, making this a real bargain! They
also have a toll-free dial-up number,
but you 'll pay more for the connect time
(35 to 43 cents/minute depending on
the time of day).

The WeatherBrief package gives
you the ability to view all kinds of nicely
done custom graphic weather maps for
various regions of the country. This
package runs on just about any IBM
PC or compatible clone with an EGA or
VGA graphics card.

One of the nicest things about the
program is the ability to select just
those items you want to look at. The
program is designed to log onto the
main number, grab the information
you're looking for in the shortest pos-
sible connect time, and log you off.
Once the information is in your com-
puter, you're free to view the weather
maps and save them to disk (PCX

graphics format). Since all of the high-
res color maps are already part of your
program, only the weather dala is
transmitted over the phone lines, sav-
ing tremendous amounts of connect
time. These are high-quality maps
your local TV weatherman would be
proud to display on the evening news!
You'll have a greal time showing off
your very own weather forecasting
station on ATV.

Available Maps

All kinds of weather maps can be
brought up. Weather front information
(both regional or national), cloud cover,
jet stream location, real-time lightning
sirikes, precipitation (current or fore-
casted) as well as actual satellite im-
ages for three areas of the U.S., are
also accessible.

Download time is quite fast, typically
about 10 to 30 seconds at 2400 baud
for each item selected. For example, |
selected a weather fronl map, precipi-
tation forecast, weather radar, and a
lightning stike sequence. | received all
these in under two minutes. Quite a bit
of information for 40 cents of connect
time. This quick download capability is

Photo D. Map of the jet stream.

73 Amateur Radio Today = April, 1991 89




HAMS SHOULD BE SEEN
AS WELL AS HEARD!

A PICTURE IS WORTH 100 WPM/CW!

ANY LICENSE CLASS HAM CAN COMMUNICATE USING LIVE TV
ON THE UHF AND UP FREQUENCIES. TRANSMIT ANY VIDEO

SOURCE, COMPUTER,

PACKET, RTTY, VIDEO
TAPE, LIVE CAMERA,
NASA SATELLITE
FEEDS, HAM MEETINGS,
PUBLIC SERVICE ACTIVI-
TIES, WEATHER, ETC.

AMATEUR
TELEVISION

READ AND LEARN
ABOUT HAM TV ACTIVI-
TY, PROJECTS, PUBLIC
SERVICE AND VIDEO
COMMUNICATIONS IN
EACH ISSUE OF AMA- =g — =
TEUR TELEVISION Rt s e

s
8 e v . TR B THGR e 0 i (8 NE Y T
AR, U R P, e e b G AT N el 4 AR

QUARTERLY. DEVOTED idh R e AT e e
ENTIRELY TOHAM TV,

SUBSCRIPTIONS: $15 US, $20 CANADA
$25 ELSEWHERE, SAMPLE $4

ATVO
AMATEUR TELEVISION QUARTERLY MAGAZINE
1545 LEE ST. SUITE 73, DES PLAINES, IL 60018
708-298-2269
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AMATEUR TELEVISION

SMILE! YOU'RE ON TV

Only
$329

Designed and
built in the USA

Value + Quality
from over 25years

in ATV..WBORG

With our all in one box TC70-1 70cm ATV Trans-
celver you can easily transmit and receive live action
color and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the com-
posite video and audio into the front VHS 10 pin or
rear phono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air...it's that easy!

1C70-1 has >1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold

only to licensed amateurs, forlegal purposes, veritied inthe
latest Callbook or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS

T wWeO
9522 Paxson Ln Arcadia CA 91006 e )

Maryvann (WBBYSS
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due to the fact that the map graphics
are already stored in your computer as
part of the WeatherBrief software. Only
the actual weather data needs to be
retrieved., The only files which take
a lot of time to download are the sat-
ellite images. These files are 30k plus
in size and take about two to three
minutes to download at 2400 baud.
Also any custom map not already in
your package can take some time as
well. You can use a 1200 baud modem,
it'll just take longer to download the
information.

Once the information is in memory
and you're offline, you can display the
maps individually or in a continuous
loop sequence.

One thing to note, however, is that
these maps are divided up into either
national or multi-state, regional cover-
age (not individual states or counties).
Don't expect the weather radar screen
resolution to equal that of a local
weather radar feed. The resolution on
the WeatherBrief maps is usually a 20
by 20 mile area. Their new version 4.0
does have the option of a single state
map with 1 mile by 1 mile resolution.
However there is a per month sur-
charge if you use this service,

ATV Uses

What can you do with this on ATV?
Become your group's ATV weather-
man! Know when weather trouble
spots are approaching. Look at the
weather radar map and real-time light-

ning strikes for your area, let your
friends know when to unplug their an-
tennasl!

You can set up the latest version
(4.0) of WeatherBrief to automatically
dial-up for information periodically and
display the results in a loop seguence.
This would be a nice addition to any
ATV repeater system. Set up a PC at
the repeater site and let your whole
group tune into the current weather,

Since certain weather patlerns can
be responsible for enhancement of
UHF band conditions, try your hand at
predicting the really big band open-
ings! Hint: A clear, still and humid sum-
mer night in the Midwest with a big high
pressure area stuck overhead is usual-
ly a winner.

For those of you really serious about
studying temperature inversions,
WeatherBrief allows you to access at-
mospheric sounding data from radio-
sonde flights nationwide. You can see
the altitude and strength of the inver-
sion just by reading this data. Also
winds aloft forecasts and current wind
profiles at various altitudes are abtain-
able in text format as well.

Where to Get It

If you can't find WeatherBrief at your
local computer store, try calling Soft-
ware Toolworks at (415) 883-3000,
ext. 779. You can also order it from
WeatherBank, Inc., 5 Triad Center,
Suite 315, Salt Lake City UT 84180 or
call (801) 530-3181. &

N From
Micro

RC-1000
Cﬂmputer HEPEATEH

RC-100 N

Repeater E

Concepts CONTROLLER | Control W

= Autopatch

e User Programmable CW ID,
Control & User Codes & Timeouts

« |ntelligent CW 1D = Auxiliary Outputs = Easy
to Interface = Remote Base/Tape = Reverse
Patch = Tailbeeps » 12 VDC Operation
» DTMF Decoder with Muting = Telemetry
* Control RX = Response Tones = Program-
mable COS Polarities = Detailed Application
Manual with schematics = 90-Day Warranty

Wired & Tested w/manual .... $239.95

W Micro Computer Concepts
7869 Rustic Wood Drive

1

r.. = .h.._--.'\-_
i :J 51

Dayton, OH 45424

3-233-9675

NEW ADDED FEATURES

The power
{0 OVercome.

* |ntelligent CW ID

* Remote Base/Tape
w/Freq. Programming
of Kenwood, ICOM,
Yaesu HF Rigs

* Tailbeeps = DTMF
Decoder with Muting
Auxiliary Qutputs

» Detailed Application
Manual with
schematics (25 pages)

W&T ... $139.95

VS-1000

ATV Repeater control
& video switcher

...$399.95
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L
£79.95 + 5.00 shipping/handling
 More Gain-Very Efficient
» Rugged Construction-Tested at Sea
» Self Mounting to Tower or Mast
« Extended Double Zepp 84" @ 144
» Broadband - Tunes Cutside Band

. gD_—E]EE Fglatl - "u"::r'_.r Low Loss 144 - 220
« Stainless Elements

and Hardware 440 Mnaz:
« All New Innovative Design Modals

 Customers Repornt Vary Positive

Crder Direct 1-800-874-2880
VISA-MC OK No Extra Charge
BROADCAST TECHNICAL SERVICES

11 Walnut St., Marshfield, MA 02050
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050 more for greater distance.
higher gain and less interference
with AAE Bandmaster Quads. Call or
write today for free brochure on the
world famous UHF, VHF, HF 2, 3. 4, and & element quads «All-fiberglass
construction=Rugged engineering=All weather=Highly directional
Excellent F/B «Packet powerhouse «Tool-free assembly =1 vear replace-
ment warranty =VISA or Mastercard welcome Custom orders. Alabama
Amateur Electronics=3164 Cahaba Heights Road=B'ham, AL 35243

205 96 7-6122
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280 Tiffany Avenue
Jamestown, New York 14701

COMMUNICATIONS

9:00 am - 5:30 pm
weekdays

Weekends and evenings
by appointment.

Warbor v Youks fivast ... amotur padis doadon !
PH. (716)664-6345

(BOO) 752-8813 for orders only

our

ter on the air 'round the clock or powers your 100w HF station

60 hrs a month. Control circuit sgeeds charge, protects gel cells &

scaied batteries. Fully assembled, QRV, portable. Easily expanded.
nt

Add SI0SEH [mfa 51
013755025 ol Ras WSt

WEE>

NO TUNERS!

NO RADIALS!

NO RESISTORS!

NO COMPROMISE!

FOUR EXCELLENT REVIEWS JUST
DON'T HAPPEN BY CHANCE

CALLUSFORAFREECATALOGUE.

*See review in Oct. 73, 1984 *Sept. 73, 1985 March 73, 1986
CQ, Daec. 1988

BILAL COMPANY '
137 Manchester Drive ”

Florissant, Colorado 80816 i
(719) 687-0650
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C L] A IT [ ] S L]
Rotors. Parts and Repair Service
Reconditioning Large or Small
.. American Made Rotors -
w_ Repairs-$20.00°  [“vren
- =‘ Rebuilds-$40.00" —

All parts in stock for immediate delivery.
New units for sale. Trade-ins welcome.

C.A.T.S.

7368 S.A. 105 Pemberville, OH 43450
Call NBDJB at (419) 352-4465 10AM-5PM
LABOR ONLY = PARTS & SHIPPING ADDITIONAL
See you at Dayton Booth #5357

7 B e o - e«
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 Repearen Conrrol

. *
R LTI
e

» Two programmable voice ID's and six
programmable voice messages.

+ Digital voice clock for time
announcements.

« Real time clock scheduler automatically
controls any of the 64 remote control
[unctions.

* DTMF key-pad test, muling and repeater
access.

* Link transceiver interface with senal
uning,

« Two programmable time-outs with
seleclable courtesy tones.

« Autopatch and phone line control software
is included.

CAT-500

i rBoard o G WIRED&TES Tﬁﬁii- R

epeater Cﬂniﬂll:ﬁfff--

COMPUTER AUTOMATION
TECHNOLOGY, INC,
4631 N.W. 31st Avenue, Suite 142
Fort Lauderdale, FL 33309

(305) 978-6171
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6M DIPLEXER

_ CU-2194 DIPLEXER, pas-
@  sive notch filter and com-
. biner network allows
' simultaneous use of two
fransmitters or receivers
on same antenna if fre-
quency offset slightly.  Operates over 30-76 MHz
FM, 65 watts max. Insertion loss 2 DB max; VSWR 2.0:1
max. 4x11x7, 9 Ibs sh. Has NULL METER, separate

TUNE controls, Fine-Coarse- Monitor MODE switch and
BNC connections.

SPECIAL PURCHASE! UNUSED ............... $39.50
MANUAL for CU-2194, repro .........c.ocoo........... $10.00

4CX250R/7580W tubes, BV, Used-checked...$40.00ea
JOHNSON #122-215-2 SOCKET or equal for 4x150 or
4CX250 tubes; with 1100 pf grid bypass and chimney.
Used ......
1 KW COAXIAL RELAY with auxiliary contact; 28 VDC
coil. T configuration with three N connections.
#410-0193-60, used ............cocevvivieciieeieren. 920D
Prices F.0.B. Lima, 0.+ VISA, MASTERCARD Accepled.
Allow tor Shipping = Write for latest Catalog
Address Dept. 73 = Phone 419/227-6573

FAIR RADIO SALES

1016 E. EUREKA +« Box 1105 « LIMA, OHIO - 45802
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—
The Finest 50 MHz Yagi Available!

TP TN T A
LUSRT RIL [1=Bep | 1]

ELEETRICAL SPECIFICATIUNS:
Wenaored gam 1% ikHa
F-aie sl 4| theg
* H-Frang Feaspmmhl b7 il

| Muaed H.'ﬂl.'?'q“ 151 PO S YT | PR TRl ]
bl - e 11 {88
| lat 1 Plaie I 48
L P | E B appacal
| i hiiu 25 alb
SEvanvinm  Pew e MM R
| |||'|'-_-_I.|| o S0 assmy
| MECHANICAL SPECIFICATIONS;
| wmeth M. T
| Bawwii LW s | T Adurmrimm
| & A 127 A lisiig
[ e nmeiel 1 TRLLS Fodauded Ahwiikinns
I $269.95 Tl wink o] w1+ M P
| 4 I E e 2l et er
‘ W Rmnmibess Sies] Flemenr Hlorbaare

Al AYAILABLE
HALSE HATAD HAR-ZLWH, FORX Q44 FOE-184,  Flla-22340,
Fip22-432, FORZ-ATY, FO2S432, FiIAA432 POy D-d4ai
W ER BIVIDERS imirbsiimin e misets S TAL KNG FRAMES
# mpply Fhose imrd: to find-garts Tor Lhe s byl Pder
Blif -5 s BAH Tod aeaash antenna

RUTLAND ARRAYS

1703 Warren 8t. * New Cumberland, PA 17070
(T17) 774-5298 7-10 pm EST

DPEALER INQUINIES. ARE INVITED
CALL OR WRITE FOR OUR NEW CATALODG!
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THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX"
Part No. Description Price
PL-259/USA UHF Male Phenohc, USA made S .70
83-15P-1050 PL-258 Phenolic, Amphenol B9
83-822 PL-259 Teflon. Amphenaol 1.75
PL-258/5T UHF Male Silver Teflon, LISA 1.50
UG-175 Reducer for RG-58 220
UG-176 Reducer for RG-59 & MINI 8 20
UG-21B/U NMale RG-8, 213, 214, largebody 5.00
991 3/PIN N Male Pin for 9913, 9086, 8214

(now in gold) fits UG-210/U & UG-21B/UN's 1.50
UG-210M9913 N Male for RG-B with 9913 Pin 3.95
UG-21B/9913 N Male for RG-8 with 9913 Pin h.75
LUG-146A/L N Male to S0-239, Teflon USA 6.00
LUG-83B8/U N Female to PL-259, Teflon USA 6.00

““THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"™

(SEEUS INDAYTON AT BOOTHS 156 & 157)

THE R.F. CONNECTION
213 North Frederick Ave. #11W
Gaithersburg, MD 20877

ORDERS 1-800-783-2666
INFO 301-840-5477 FAX 301-869-3680

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%
UPSC O.D ADD 5400 PER ORDER
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Number 30 on your Feedback card

Bob Winn W5KNE
HQRZDX

PO Box 832205
Richardson TX 75083

Current DX News

According to Karl PS7TKM, the Natal
DX Group will activate St. Peter and St.
Paul Rocks in May 1991. The list of
operators includes PS7YKM, PT7AA,
PYSAKW, PS7AB and DJ9ZB. Karl
notes that the cost of the DXpedition
will be $11,000.

Next item: DX Around the World, ed-
ited by Larry Cox WABAIL, is a Braille
reference manual available from San
Diego Braille Transcribers Guild, Inc.,
1807 Upas St., San Diego CA 92103.
The 55-page manual lists the curremt
DXCC countries by prefix and name,
compass headings, distance, time dif-
ferences, zones, etc. Sunspot cycles
and the Solar Index are also dis-
cussed. The cost of the manual (for
materials only) is $4.15 (on paper) or
$7.40 (on plastic pages). Thanks,
“Long Skip.”

Special Canadian Prefixes. In March
and April, to commemarate the 100th
anniversary of Ukrainian settlements
in Canada, the following prefixes may
be used by Canadian amateurs: VA1-8
in VE1-8 call areas; VC1 and VC2 in
VY1 and VY2; VC9 in VY9; and VO7
and VYO8 in VO1 and VO2. Note: The
VY8 prefix is allocated for use by the
Canadian Department of Communica-
tions,

Additionally, special event station
VA100U will be active during this pe-
riod on 10-80 meter CW and SSB

Hams Around the World

(possibly some 160 meter activity
too); 2 meter CW/SSB or FM upon re-
quest. QSLs for VA100U go to VE3IPR.
Thanks VE3IPR, editor of ""Long
Skip.”

DXing in 1990: A Brief Review

There should be no doubt that 1990
was a great year for DX. Some very
rare countries, that had not been active
for several years, were activated; sev-
eral new DXCC countries were creat-
ed; and conditions were generally
quite good. There were a few disap-
pointments, too, such as the DXpedi-
tion to South Georgia and South Sand-
wich Islands, which was postponed,
and no DX from Albania. Perhaps this
year. . ..

Bouvet Island. The year began with a
bang with the 3Y5X DXpedition to Bou-
vet Island, one of the rarest DX coun-
tries. 3Y5X was operated by LA1EE,
LA2GV, F2CW, JF1IST and HBSAHL
to the tune of more than 45,000 con-
tacts (42.2% with stations in the U.S.).

Bangladesh. JATUT, JA3UB and
others ended Bangladesh’s radio si-
lence by operating as S21U.

Bhutan. Jim VKINS, after several
years of negotiations with the Bhutanese
government, put Bhutan back on the
air, making almost 15,000 contacts. He
signed A5145S. He is planning to return
to Bhutan during 1991 (probably in
May). Other operations, promised for
1990 by other operators, never hap-
pened.

Southern Sudan. John PA3CXC led
a group of operators to Southern Su-
dan and operated as PA3CXC/STO.

The operators were John, PA3DFT,
PA3CWM, DJ9ZB and IK1HJS.

Spratly Islands. A group of Soviet
operators, led by Romeo UB5JRR (and
3W3RR), activated the islands during
April as 1S0XV, and one or two other
callsigns. The Spratly operators were
later active as 3IW1PZ, 3WGEPY,
3WaCZ and 3W100HCM. Romeo post-
poned another trip to the Spratlys in
order to activate Afghanistan (YAGRR
during January 1991).

Yemen. 9K2CS and several other
operators from Kuwait operated from
the newly proclaimed Yemeni Repub-
lic as 7O1AA, the first legitimate opera-
tion in many years, 9K2CS, the Q5L
manager for this operation, is now liv-
ing in Saudi Arabia, but the logs are
thought to still be in Kuwait. The new
Yemeni Republic was the result of a
merger between North and South Ye-
men (4W and 70) on May 22, 1990.
The ARRL officially deleted the two for-
mer DXCC countries of Yemen from
the DXCC countries list and added the
Yemeni Republic (a two-for-one swap).
A second operation from Yemen dur-
ing late July/early August by J28AA,
FBEXV and F2VX, was signed 7OBAA.

Malawi. Operators in Malawi re-
turned to the air after many years of
silence. For some years, only Les
7Q7LS was allowed on the air, and he
went QRT several years ago. It was
great to hear numerous 7Q7 stations
on the air again. It was especially nice
to hear Ron 7Q7RAM who signed
ZDERM back in the '50s when the
country was called Nyasaland. Times
change.

Mozambique, Lioyd and Iris, WEKG
and W6QL respectively, did it again
and obtained permission to operate.
They signed C9QL for several weeks.
There had been no legitimate activity
since the two-days-per-month activity
by COMKT several years ago.

Malpelo Island. A group of operators
from Colombia once again operated
from this rock with the callsign HKOTU.
It was a very successful operation.
QSL via HK3DDD.

Germany. Effective October 3, 1990,
the German Democratic Republic (Y2-
Y9) was deleted from the DXCC coun-
tries list after it was absorbed by the Fed-
eral Republic of Germany (DL, DK, etc.).

San Felix Islands. Beginning in late
1990, John CEDQZAM began his opera-
tion from San Ambrosio Island as
ACQHOX, a very welcome operation.

Mount Athos. SV2RE/A and SV2UAJA
removed Mount Athos from a large
number of need lists, They were there
to train Monk Apolio SV2ASP/A.

DXCC Activities. During 1990, the
ARRL received several applications for
separate country status. Other applica-
tions were processed by the DXAC and
Awards Committee.

Walvis Bay. (ZS9) became a new
DXCC country. Grosse-lle (CIDGI)
and the Puyallup Tribe of Indians
(K7SS/IPTI) were not approved for
separate country status.

[Editor's Note: According to Terry
Robinson VK3DWZ, Mr. Barry Wilton
of the Victorian Division of the Wireless
Institute of Victoria informed him that a
QSL bureau for incoming cards no
longer exists in the State of Victoria,
Australia. Please do nol send any
cards to VK3 via the bureau,

Next, Douglas A. Donley, KG4 QSL
bureau manager, says that QSLs will
no longer be forwarded to people no
longer residing in Guanfanamo Bay.
This is because people do not keep
their addresses updated at the bureau.
For more infarmation, including a list of
callsigns you can currently QSL via the
bureau, send an SASE to Doug Donley
KB4DD, Box 692, F.P.0O., New York
NY 09593-0055. Remember, only KG
2X2 calls are in Guantanamo Bay. [l

Random Output

Continued from page 96

worked great. | finally made a "'real”
vertical dipole out of a 19" piece of a
mobile whip and copper tubing. I
hung off of the curtain rod in our living
room for over a year. | used the rest
of the coat hanger (from the original
vertical dipole) to build a basic quarter-
wave ground plane. | tacked it up on
the ceiling above my bedroom operat-
ing desk. Now | could work 2m from
both rooms. Being on the second floor
gave me enough height to make it into
alocal packet node, so | was on packet,
too!

Determined to be a multiband opera-
tor (what good is a General Class li-
cense if you can't gloat to your Techni-
cian friends about all the great DX on
20 meters?), my antenna construction
went into high gear. | wrapped the en-
tire apartment in a twisting longwire so
| could work 80m during Field Day. My
wife put up with that for the duration of
the contest, and | made a few BOm
QSOs, but it was impractical for perma-
nent installation.

| wrapped a multiband folded dipole
around the bedroom ceiling. It was
made entirely out of 300 ohm twin-
lead. . .and it didn't work:

| spent all afternoon wrapping wire
around an 8-foot pole, contructing
my own helically-wound vertical. |
wrapped about 130 feet of wire and
attached 12" of whip to the top. Unfor-
tunately, living on the second floor
didn’t make for the best grounding sys-
tem. | cut counterpoise wires for every
band and wrapped them around the
base of the room. (As far as | know, the
counterpoise wires are still hiding un-
der the rug in that bedroom. It was too
much of a hassle to dig them up when
we moved, so | just left them.) Recep-
tion was pretty good, but | couldn't
touch anything that even looked like
metal without receiving a jolt that sent
my heart into overdrive.

| finally decided that a loop was the
way to go. | wrapped the room with a
horizontal loop, fed it into my antenna
tuner, and fired up. The antenna load-
ed fine. So did the TV, the telephone,
the microwave, the stereo, the toaster
oven, the blender, and the landlord’s
cat. | think maybe the ground con-
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trollers at the New Haven airport also
had a few unkind words.

Still holding out for a loop, | strung a
10m, full-wave loop vertically around
the bedroom window. With a jumper
wire at the top, it also gave me a dipole
on 20. | fed it with 400 ohm ladder line
into my tuner. 10 meters. . .. no prob-
lem. 15m. . .Hey, | just worked four
countries in Western Europe, and
that's a Venezuelan calling me! This is
great! 20m..."You're a little weak,
old man, but | copy 100%." I'll accept
that. 40m . . . SWR a bit high, but 5 and
9 reports all over the Eastern
Seaboard.

That little loop stayed up for the rest
of our time in that apartment. It caused
terrible TVI on any band but 10m, so |
had to self-monitor my operating times
s0 as not to bother the neighbors. . .or
the landlord. | worked close to one hun-
dred countries on that indoor loop, in-
cluding a few semi-rare ones pulled out
of pile-ups. Even in the middle of a
busy pile-up, | would always mention
the indoor loop, and the DX amateurs
would always stop the *'5 and 9, QRZ"™
stream to ask a question about it or
compliment my determination. A few of

them even mentioned it on their QSL
cards.

Now that we live in the country, |
finally have a few normal dipoles
strung up in the trees at a respectable
height (though it cost me about 2,000
mosquito bites to get them up). |
get a pretty good signal out on every
band except 80m and 160m...and |
do OK on 80m if the wind is right, if
there's ice on the antenna, and if I'm
careful with the antenna tuner. | can
work Europe, Asia, South America and
Africa any time the band is open. I'm
not a “'Big Gun" on any band, but if |
hear it—and there’s not an incredible
pile-up—| can work it. | have my own
radio room, so my wife doesn’t have to
put up with a wall of wires in the bed-
room anymaore.

I've been thinking about stringing up
a LONG longwire—like a couple a'
thousand feet—now that the warm
weather is here. We've got the land,
and | could spend all summer experi-
menting, adding a few hundred feet
every weekend, but it's hard to get mo-
tivated when you're already doing fine
with what you've got up.

| miss my indoor loop. ]



AMATEUH TELEVISION

SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TVRO's tuned to
Satcom F2-R transponder 13. If it is being done in your
area on 70 CM, all you need is one of our TVC-4G ATV
420-450 MHz downconveters, add any TV set to ch 3
and 70 CM antenna. Others may be retransmitting
weather radar during significant storms. Once you get
bitten by the ATV bug - and you will after seeing your
first picture - show your shack with the TX70-1A com-
panion ATV transmitter for only $279. It enables you to
send back video from your camcorder, VCR or TV
camera. ATV repeaters are springing up all over - check
page 411 in the 90-91 ARRL Repeater Directory. Call
for a copy of our complete 70, 33 & 23 CM ATV catalog.

(818) 447-4565 m-t 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Tom (WEORG)

2522 S. Paxson Ln Arcadia CA 91007  Maryann (WBGYSS)

ELF Electromagnetic Field
Radiation Measurement
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ELF-50D: Measure potentially hazardous

ELF Electromagnetic Field Radiation generated by
Video Display Terminals (VDT's), TV sets, home
appliances, industrial machinery and other similar
devices. CALIBRATION TRACEABLE TO NIST
(PREVIOUSLY NBS).

Rockdale Streot

Worcaster, MA 01608 US A

WALKER oo St m e
Toll Free: 1-800-962-4638

SCIENTIFIC INC.  1elex 9102508517 / FAX (508) 856-9931
Code Name: "WALKER SCI”

CIRCLE 292 ON READER SERVICE CARD

See us in Dayton at
Booth #560 & 561

For our new expanded line

ICOM of Battery Packs

CM2,PBE2  T7.2v@ 500 MAH

CUSTOM MADE BATTERY

CM5, PB5  10.8v @ 500 MAH and Inserts A vtk Srseiaions

T =
s S

13.2v @ 1200 MAH 56395

INTRODUCTORY OFFER!
KENWOOD INSERTS
PB-25—520.00, PB-21—5$13.75

it e e ok e Never before shown!! PB-26—$20.00

(base charge only—1" longer)

MasterCard and Visa
cards accepted. NYS |
residents add B4 9%
sales tax. Add $4.00

lor postage and
handling.

ICOM INSERTS
BP-5—523.00 BP-3—517.45,

B MADE IN
THE U.S.A.

|| SEND FOR FREE
|| CATALOG AND
[ PRICELIST

CIRCLE 191 ON READER SERVICE CARD




Uncle Wayne’s Bookshelf

06557 » 1991 Passport to World Band Radio
by International Broadcasting Services, Lid.
You can have the world at your fingerups. You'll get the latest station and

ume grids. the 1991 Buyer's Guide and more. 384 puges.

$16.50

VIS Study Cards

Advance the easy way with VIS Study Cards. Compact, Up-to-date Flash
Cards with Key-words, Underlined, Quiz on back. Formulus worked

out, Schematics at your fingertips
w Xl
NOVICE

TECH
GENERAL
ADVANCED
EXTRA

Used SUCCESSFULLY by ages 6

VIS O $11.95
Vis2 10.95
Yisno3 9.95
VIS 04 15.95
VIS 05 14.45

Lanze Code Programs—{Available on 5% " disk.)
Incxpemsive complete study guide code programa for both the C64/128
Commaodores and the IBM compatibles. Programs include updated FCC

queshons, maltiple chowe answerns,

formulas, schematic symbols, dia-

prams, and ssmulated (VE) sample 1ost

IBM Pant #
Novice IBMO)
Tech IBMO2
General IBMO3
Advance IBMM
Extra { New Pool) IBMES

IBM97 » Amateur Radio Part 97 Rules

Commaodore Pan # Price
COMOI $14.95
COMO2 51495
COMO3 $14.95
COMODS $19.95
COMOS $19.95

(inciudes updaled, revised

Commmussion’s Rules. September 30, 1989) 5% " disk IBM compatible

ondy. $9.95
10M012 = Map Library by Radio Amateur Calibook Inc.
Includes | Prefix Map ol the World 4-color 407 x 2R

| Map of North America 4-color 30" x 357
| Great Corcle Charnt of the World 4-color 3D 3 357

I World Atlas 4-color 20 pages

$12.00

ARRL BOOKS

AR2200 = Antenna
Impedance Matching

by Wilfred N. Caron
Advanced amateurs, antenna design
engineers, technicians, Most com-
prehensive book written on using
Smith Charts in solving impedunce
matching problems. $15.00

ARIDG| = ARAL 1991
Handbook (68th ed.)

39 chapters, featuring 2,100 13-
bles, figures and charts, The most
comprehensive, well organized
wndd atfordable source of Amateur
Radio reference material. 1232
puges. $25.00

AR2472 » Tune inthe World
with Ham Radio Kit (8th ed)
Brand New Editton. Easier 1o read,
revised text covers the question
poals on Novice exams given on
November 1. 1989 and laer, Code-
teaching amd codespractice cas-
sentes included in the ki, $19.00

AR2Z464 » Tune in the World
Book only, $14.00

ARA34| * Interference
Handbook

Written from an RFI sleuth’s per-

spective. His experience in solving

interference problems, $12.00

AR2KE7I = W1FB's Help for
New Hams
by Doug DeMaw WIFR
Guides the newcommer through
the maze of new operating and
echnical procedures. Put together
a station and get on the air. $10.00

AR4141 » W1FB's Design
Notebook

by Doug DeMaw WIFB
Here™s just the hiwok for the avid
butlder of Amateur Radio equip-
ment! This plain-language book 1
filled with simple praciical projects
that can be built using readily-
available components and commaon
hand tools. 194 pages $10.00

AR3193 » Weather Satellite

by Dr. Ralph Taggart WRXDQT
Hot off the Presws! Expanded and
revised o reflect oday 's weather-
fax satciine echnology.  $20.00

AR = Companion Soft-
ware for Weather Satellite
Handbook

5 %" M5-DOS floppy

$10.00

ARMO2 = Solid State Design

Chock full of good, basic informa-
ton—ecireuit designs and applica-
tions;, descriptiony of receivers,
Iransmitiers, power supplies, and
test equipment, $12.00

AR2065 » ARRL Antenna Book
Represents the best and most high-
Iy regurded information on anlenna
fundamentals, transmission lines,
design, and construction of wire
AMenns. S18.00

AR1086 » ARRL Operating
Manual

Packed with information on how 1o
make the best use of your station,
including: imerfacing home com-
putcrs. OSCAR. VHF-UHF. con-
lesting. $15.00

ARIIES = The Satellite
Experimenter’'s Handbook,
2nd Ed.

by Martin Davideff K2UBC

Expanded and revised. Your gusde

fo using and designing satellines.

locusing on those bualt by and for
the internanional radw amateur

COMTUTIUNITY . $20.00

(7TD%1 = DXer's Directory,
1990-91 Edition

Commied by Fred Osterman
Most complete list of radio listen-
ers ever! Features over | B00 lisien-
ers from over T3 coumtries. Also
included s full information on over
100 radio clubs worldwide . $4.9%5

i6PB6 » Packet User's
Notebook

by Buck Rogers K4ABT
Over W diagrams show mied and
truc conmections for popular
TNCs, transceivers, and compui-
ers. A penuine ms-and bodts how-
o-do manual. Brand new! $9.95

03M221 = US Military
Communications (Part 1)

Deals wath US Miliary commum-
canon channels on shortwave
Covers frequencies, background
on point 1o point frequencies for the
Philippines. Japan and Korea., Inds-
an and Pacific Oceans, and more.
102 pases $12.95

03M222 = US Military
Communications (Part 2)
Covers US Coasiguard, NASA,
CAP. FAA, Dept. of Energy. Fed-
eral Emergency Management
Agency. Disaster Communica-
vons, FCC, Dept. of Justice. From
14 KCuw %73 KC. 79 pages
$12.95

03M223 » US Military
Communications (Part 3)
This part complees the vast overall
frequency hist of US Military ser
vices. from B9Y3 KC o 27.944

ISADOZ = Scanner and
Shortwave Answer Book

by Bob Grove
Whether you have difficulty calcu-
lating world time rones or are try-
ing 1o figure out kilohertz, moga-
hertz, and meter band, this book
will provide the answers. $13.95

[OFR] = 1991 International
Callbook
The new 1991 Imternational Call-
book lists 500,000 lcensed radio
amateurs in the countnes oulside
North Amenca. [t covers South
Amenca. Europe, Afnca, Asa,
and the Pacific area (exclusive of
Hawail and the LS. possissaons)
$29.95

0N 1 = 1991 North
American Callbook
The 1991 North Amercan Call-
baook [rsts the calls, names, and ad-
dress information for over S0, 00KD
heensed radio amatears in all coun-
trees of North Amenca. from Pana-
ma o Canada including Greenland.
Bermuda. and the Canibbean is-
lands plus Hawan and the U.S.
POSALSST0NS $29.95

(154935 « Easy-up Antennas
for Radio Listeners and
Hams by Edward M. Noli

Like to learn how 1o construct low-

cost, easy -lo-ercct antenmas”™ Easy-

up Amtermey wall help you. $16.50

0M44 = World Atlas

by Radio Amateur Callbook Inc.
20 pp. of full color, BN x (0% ",
contains North Polar progectiion of
the world: maps of all seven conti-
nents, West Indwes/Canbbean arca,

(2C30 * The Commodore
Ham’s Companion

by Jim Grubbs KYEI
160 pages of useful mformation on
selecting o Commodore computer
for the ham shack, where 1o find
specialized programs, the Com-
modore-packet connection, and
more! §9.50

(13511 » Shortwave Receivers
Past and Present

Edited by Fred J. Osterman
Concise gude to 200+ shormwave
recevers manufactured m the last
20 years. Gives key informaton on
each model icluding coverase.,
display . circut type, performance.
mew value. used value, etc. Photos
on most modeds. The Biue Book of
shormwave rado valoe 1987, 104
pages, % x 1] $6.95

(5H24 » Radio Handboolk,
23rd Ed. Williaem I, (rr WaSAS
&) pages of everyvthing you want-
od o knerw ahout radio Communi-
cation. Indepth study of AC/DC
fundamentals, SSB. antennas, am-
phifiers, powes supphes. and more.
$£29.50 hard cover only

1 IASIO = Air Scan Guide to
Aeronautical Communica-
tions {5th Edition)

by Tom Knestel K2AES

Maost comprehensive guide to mon-

torng acronautical commumca-

ton in the US. Expanded to cover
all Canadhan land arports and
scaplane bases. plus lisungs for

Central Amernica, the Canbbean,

North Atlantic. and the Pacific

01865 » The Beginner's
Handbook of Amateur
Radio—2nd Editon

by Clay Laster

Combines theory and practice man

casy-to-understand  format, and

provides informanon for choosing
and installing radio receivers and
iransmiicrs. aniénnas. (ransns-

ston lincs, and tost cquipment. (00

pages, 291 illastrations.  $18.50

O7TRIS » The ATTY Listener
by Fred ihterman
Compiles issoes | through 20 of the
RTTY Lisstencr Newslener. Con
wmins up-to-daic, hard-ao-find 0.
formatson on advance RTTY and
FAX monuaonng techmigues and
frequencics. 156 pp $19.95

I0A %S « Beam Antenna
Handbook

by Willsam Orr WASAL/
Stuart Cowan W2ILX
Yagi beam theory. coastructnm,
operation. Wire becams. SWR
curves, Matching systems. A
““must”” for serious DXers. $11.95

01 AKT = The Shortwave
Listener's Antenna
Handbook by Robert J. Tralster

Beef up shontwave receptum ca

pacity and increase listemng enjoy

ment casily and inexpensively
$12.00

I2E76 » Basic Electronics
Prepared by the Burean of
Naval Pervonnel
Thoroughly revised in 1972, Cov.
ers the important aspects of apphicd
clectronics and electronics com-

KC. 78 pages. $12.95 | and Pacific Ocean. $5.00 | Terntorics. $14.95 | mumcations. 567 pp $10.95
AR2286 = First Steps in ARAL License Manual AR(477 » Low Band DXing 12E41 = Second Level Basic
Radio by Doug DeMaw WIFB | Beginning with Tune in the World | How w meet the challenges of the Electronics FPrepared by the

Series of QST anticles. See compo-
nents assembled into practical cir-
cuits and how the circuits make up
vour radio gear. $5.00

AR2960 = Transmission
Line Transtormers (2nd Ed)
by Dr. Jerry Sevick W2EMI1
Practival designs, specific infor-
mation on construction technigues
and sources of material, More de-
signs for antennd tuners, hybrids,
and for the VHF and UHF bands.
272 pp. $20.00
ARO1I%4 = Antenna
Compendium Vol. 1
Materials on verticals, quads,
loops. Yagis, reduced size anten:
nas, haluns. Smith Charts. Anten-
na polarization, and other interest-
ing subjects. $10.00

AR2545 = Antenna
Compendium Vol.2

42 papers covering verticals,

vagn., quads, muliiband and broad-

hand systems, antenna selection,

and much more, $12.00

ARZ626 * Companion Soft-
ware for Antenna
Compendium Vol. 2

5%~ MS-DOS floppy $10.00

AR1031 » The DXCC
Companion

by Jim Kearman KRIS
The DXCC Companion speils ot
in simple. straightforwand erms—
what you need 10 be 2 usccessiul
DXer. The reader will learn about
equIpment, antennas, ropagation
and pilcups_ 1t"s all here and casy to

underviand. 128 pages. $6.00
AK2197 = Data Book
Valuable aid 1o the RF desrgn engi-

neer. techmician, radio amateur,
and expernimender . Commaonly used
tables, charts, and those hard-10-
remember formulas. $12.00

AR(MES » W1FB's Antenna
Notebook
by Doug DeMaw WIFR
Get the best performance out of
unnbingsive wire anicanas and ver-
nicals. Bumild tuner and SWR

bridges. $X.00

ARU348 =« QRP Notebook

&y Doug DeMaw WIFR
Prosents constraction projgocts. for
the QRP operator. from a simple |
watl orvstal-controlled trumsomner
W maore complex ransceiver de-
Sigas. 3609
ARIZS0 » Log Book—

Spiral

5150

with Ham Radio for the Novice and
progressing through the critically
acclnimed ARRL License Manual
series for the Technician through
Extra Class: accurnte text explana-
tions of the material covered along
with FCC question pools and an-
swer keys,
AR2375 » Technician Class
ARZ341 » General Class
ARDI66 » Advanced Class
Each $6.00
AR237] » Extra Class  $8.00

AR(MI() = Yagi Anlenna
Design

Ham Redie published a series of

articles on Yagis, The material

fromm these articles that is presented

here was polished and expanded by

Dr. Luwson. $15.00

AR2071 = Novice Antenna
Notebook
Novices will learn, among other
things. how antennas operate. and
whast their effectivencss
for ahor- and long -distance com-
RIC At . $K.00
AR(437 » ARRL Repeater
1990-19891

Almost 18000 lstings (including
updated listings for MS, GA, 5C,
NC, TN, KY. WV, and VA) wath
aver 2200 digipeaters, Band plans,
CTCSS (PL™) Tone Chart. comp:
lation of Freguency coowdinatons,
ARRL Special Service Clubs, and
beacon lutings from 14MH:z to
24GH:. $6.00

AR20K3 » Complete DX er

2nd Ed. by Bob Locker WOKNI
Learn how 1o hunt DX and obtain
hasrd-to-get QSL cards $12.00

AR3I66 = QRP Classics

Collection of amicles from last 13
yrs. of ARRL publications on build-
IAg fECCIvers, (ransmiilors, fram-
scewver. scoosaonies. 288 pp, $1.2.00

different forms of 160, 80, and 40
meter propagation with effective
antennas, equipment, and operat-
ing strategies. $10.00

AR2010 ¢ Your Gateway to
Packet Radio 2nd Edition
Filled with information for all ama-
teurs, Tells everything you need to
know about this popular new
mode: how to gel started, equip-
ment you need, and more, $12.00

AR2456 » FCC Rule Book

(8th ed)
This New Edition is almest S0%
fatter. The twtorial chapters in the
from of the book are a major up-
grade over the previous aditons, A
teur, $9.00

AR2171 » Hints and Kinks
Find the answer to that iricky prob-

lem, ldcas for setting up vour gear
for comfortable and efficient oper-

ation. K00

AR2103 » Satellite Anthology
The laiest information on DSCARs
9 throwgh 13 2 well as the RS satel-
lites. Information on the use of ds-
gital modes. tracking. amennas.
RUDAK. mucrocomputer. and
maore! $5.00

AR2ESE = Space Almanac

by Anthony R. Curtis KIKXK
Extraordmary book. Caprures the
breathtaking recent news from
space. Includes about 40 pages on
Amatcur Radw satellites. Find al-
st anything you might want
Loow about man's trip W the stars.
G6l) pages. $20.00

Bureau of Naval Pervonnel
Sequel o Basic Electrimics , thor-
ough treatment of the more ad
vanced levels of applied electron
ics. Includes microwave receiving
and trupsmuatting. Hundreds of ¢x
cellem diagrams. 325 pp.  $7.50

(01P22 » The Packet Radio
Handbook

by Janathan [.. Mayo KR3T
o can excellem piece of work.
Well wonth reading for both the
experienced and the new packa
tcer, . . the defimitive gude 1o ama.
beur packe! operation,

—Giwyn Reedy WIBEL
Only $14.50

039 » Shortwave
Clandestine Confidential
by Gerry L. [exier
Covers all clandestine broadcast
mg. country by country: tells fre
quencies, other unpublished infor
mation: spy. imsurgents, froedon
fighters, rebel, anarchist radio
secred madio, Current publication
84 pages SRS

I5D91 = 1991 Shortwave
Directory (Tth ed.)

by Bob Grov.
Exienstvely revised., the new 1949
Shortwave Dwrectory s the con
summale DXer's bible for the firs
30 MHz of radwo spectrum, mclad
ing up-to-date and accurae VLI
informatson an well. 270 mnforma
to-pachod and illastrated pages o
convenient BY% 1 11 format profes
sionally hound. $21.%

(49022 » The World Ham Net
Directory by Mike Withowsh
MNew—secomd odilbin now ove
60 net bistings. This book intre
duces the special interest ham rads
networks and shows you when an
where you can tune them in, $9.5




NEW BOORS

09542 = The Scanner
Listener's Handbook

2N | = Most Often Needed
Radio Diagrams and
Servicing Information,
1926-1938, Volume One
compiled by M.N. Beitman
An invaluahle reference for anyone
involved in Vintage Radio restora-
tion. Hundreds of schematics,
writing diagrams and parts lists, all
from the onginal sources. $11.95

JONIFM = A Flick of the Switch,
1930-1950

by Morgan E. McMahon
Here's you chance 1o recapture the
thrill of old-time radio and televi-
sion, Browse through o thousand
photos and fascinating old ads.
Discowier the fast-growing hobby
of radio collecting, and perhaps
find a treasure in your own st Of
cellar. $5.95

20N096 = How To Read
Schematics (4th edition)

by Donald E. Herrington
Written for the begmner in elee-
tromes, but it also containg infor-
mation valuable to the hobbyist and
engincening technician, This book
s your key to unlocking the mys-
terics of schematics. Beginning
with a peneral discussion of elec-
tromic diagrams. $14.95

20N04T » Radio Operator's
World Atlas

by Walt Stinson, WOCP
This 1s a compact (5x7), detiled,
and comprehensive world atlas de-
signed as a constant desk top com-
pamion for radio operators and as a
replacement for the traditional
bulky and outdsted atlases. Also
mcluded arc 42 pages of vital suatis-
ncs sbout each country. Popular
with DXers worldwide.  $17.95

HINOS3 « Vintage Radio
18871
by Morgan E. McMahon
Recuptures the excitement of the
carly days, The authoritative refer-
ence book for historians and collec-
Lrs. $8.95

20N0492 » The Wonderful
World of Ham Radio
by Richard Skolaik, KB4LCS
This book addresses the plea that
be written o introduce young poo-
pie to amatcur radio. Pick-up onc
fior the new ham in your life $7.95

20N(95 = World Broadcast
Siation Address Book

by Gerry L. Dexter
A must for the serious shortwave
listener. Hundreds of addresses for
shortwave broadcast stations. Spe-
cual sections with helpful informa-
tion 1o increase vour QSL percent-
age. $8.95

22C33 » How to Work the
Competition into the
Ground & Have Fun Doing It
by Jahn T. Malloy
Amenica’s op consultamt reveals
his proven technigues Tor dramati-
cally increasing how much work

you do. . Cin half the time!  $§9.95
A = All About Cubical
Quad Antennas

by William Ovr WESAL

Stuart Cowan W2ILX

The “Classic™ on Quad design,
theoty. construction. operation.
New feed and matching systems.
New data $9.50

(BV1 | = The Basic Guide to
VHF/UHF Ham Radio
by Edward M, Noll
This book provides a first rate in-
troduction o life om the 2.6 and
1.25 meter bands as well a4 23, 13,
and TOCM

10A M6 = Simple, Low-cost
Wire Antennas for Radio
Amateurs

by William Orr W6SAL/ | <7
Stuart Cowan W2LX |

All New! Low-cost, multi-band an-
tennas: incxpensive beams, “ln-
visible”" antennas for hams o
“wough’’ locations! New data.
$i11.50

10A342 = All About Vertical
Antennas
hy Williaem Orr WoSAL/
Stuwart Cowan W2ILX
Effective, low-cost verticals 10-
160 m. DX, multtband; compact
verticals for small spaces, ground-
ing; tesd equipment; highteming
$10.50

by Edward Soomre N2BFF
Get the most out of your scanner
rudio. Covers getting started, scan-
ners and receivers, antennis, Coax-
il cuble, accessories, computer
controlled monitoring, more,

$14.95

0145 = The llustrated
Dictionary of Electronics,
Sth Ed.

by Rufus P. Turner
and Stan Gibilisco

Featuring more than 27,000 en-

tries, an exhaustive list of abbrevi-

ations, and appendices packed with
schematic symbols and conversion
tables, this is by far the most com-
prehensive dictionary of practical
electromics and computer terms
available. 720 pages $26.95

01C80 = Master Handbook of
1001 Circuits—Solid-State
Ed. by Kendall Websier Sessions
With this outstanding reference in
hand, electronics hobbyists and
professionals will never have to
search for schematics again, Com-
pletely updated. the book is thor-
oughly indexed and all 1001 ar-
cuits are clearfy illustrated. 420 pp.

[ITER » Tunein on Telephone

Calls by Tom Kneitel KZAES
Formatted as a frequency list with
detuiled description of each service
and its location in RF spectrum.
Provides basic information for casu-
al listeners getting started and de-
tails for ardent emhusiasts, $12.95

09P33 = The Pirate Radio
Directory 1990 Edition
by George Zeller
Contains data on some 100 pirate
stations active dunng 989, How 10
une in pirate broadcasts and pet
Q5Ls from the stations. $7.95

10A3T = All About VHF
Amateur Radio
by William (rr W6SAT
DX propagation, VHF Yagi and
Quad beams, repeaters and how
they work, OSCAR satellites and
how 10 use them. $11.95

O3R02 = RTTY Today

by Dave Ingram K4TW]
Only up-to-date RTTY book in ex-
wstence. Coversall facets of RTTY.
Most comprebensive RTTY guide
cver published. Fully illustrated. A
must. 112 pages. $8.50

0ITO! » Transmitter
Hunting: Radio Direction
Finding Simplified
by Joseph D. Moell K#OV and
Thomas N. Curlee WRSUZZ
336 pages, 248 illusis. $17.50

03K205 = Guide to Radio-
teletype (RTTY) Stations

by J. Klingenfuss
Updated book covers all RTTY sta-
tions from IMHz-30MHz. Press,
Military, Commercial, Meteo,
PTTs, Embassics, and more.
105 pp. $12.95

155003 « Communications
Satellites (3rd Edition)
by Larry Van Horn
Chapters on channelization band
plans, transponder identification,
imternational ssellites, more, $7.00

07A66 » Aeronautical

by Robert E. Evans
Exhaustive, scholarly treatment of
shortwave acromautical lsteming.
Well organized, op-to-date.

266 pp. $19.95

I0A344 = The Radio Amateur
Antenna Handbook
by William Crr WaSAl/
Stuart Cowan W2LX
Yagi beam theory. construction,
operation, Wire beams, SWR
curves. Malching systems. A

g

Ty

i
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$19.50 sofl cover | ““must” for scrious DXers. $11.50
THE WORLD $4.00
fnmmnns ;_ g Z e P =
y 3 "?‘T:'.\;"E "‘::

(MM54 « GGTE Morse Tulor

From beginner to extra cluss in
casy sell paced lessons. Code
speeds from 1 1o over 100 words
per minute. Standard or Farns-
worth mode. 5% floppy for IBM
PC. XT. AT. PS72 or compat-
ibles $19.95

4MS5S » Advanced Edition
$29.95

1IRF13 » The “Top Secret"’
Registry of US Government
Radio Frequencies (Tth Ed.)
by Tom Kneitel K2ZAES

- | This scanner directory has become

=~ ¢ | the standard reference source for

Lg Eg e

CODE TAPES

Cing anvwer i the no-vode beos-ha-ha 15 to make the coue 3o simple to learn that 1 '
a non-problem. Herewith the world s easiest code courie—iens of thowsands of hamx
have gosten their licenses (hiy amazing mew shortcut way, §'s foilure-proofl Mot
peaple are able to whip through the Novice test after spending less than three hours
each on Genesty and The Siickler, People who have given ip on ather code courses
firid thix e does the job na jiffy. Going after vour Geaeral ® It s about time, Ure the
Back Breaker and you Il be there before vou know 1. A week thould do ), Wamning,
2vwpm coude afmed imvariably appeors o cawse irveparable, irreversable, permo-

How can the World's Best DX Map cost only $4.007 Obviously, a
serious blunder which you should take advantage of before we discover
it This is the only world map in black and white so you can color in the
countries as you work them! Further, it has almost all of the official
IARL 400 countrics on it, which no other map at any price has.

frequency and other important in-

$ | formation relating 1o the communi-
| cations of federal agencies. 25 1w
| 470 MHz

$19.95

| 035208 = Radioteletype

Press Broadcasts

by Michael Schaay
Covers schedules of Press Services
by time, frequency, and country
broadcasting in English, French,
German. Spanish, and Portuguese.
Detatled Press Agency Portrans.
120 pp $12.95

03504 = The Hidden Signals
on Satellite TV

by Thomas P. Harningion
and Bob Cooper Jr.
Tune n thousands of Telephone.
Data, Telex, Teletype, Fucsimile
Signals on most of the TV Satel-
lites; plus all subcarriers. Covers
equipment, hookups, where to
tune. 234 pages. $19.50

(1PHS » Pirate Radio Stations:
Tuning Into Underground
Broadcastshy Andrew R. Yoder

Comprehensive guide 10 tumng i,

dentifying, and contscting the

most unpredictable stations on the
radio spectrum. 192 pp,  $12.50

01AT70 = Practical Antenna
Handbook by Joseph J. Carr
Design, build, modify, and install
your own antennas. Carr, u 20-year
veteran of technical writing, has a
unigque ability to present complex
technical concepts in an casy-10-
understand way. 416 pp.  $21.50

1 IF52 » Ferrell's Confidential
Frequency List
Compiled by A.G, Halligey
All frequencies from $MHz-28MHz
covering ship, embassy , areo, Vol-
met, Interpol, numbers, Air Force
One/Two, more 376 pp.  $19.50

1 1SRY97 #» National Directory
of Survival Radio

Frequencies
by Tom Kneitel K2AES

Handy and concise reference guide
o high interest communications
frequencies required by survival-
ists. Includes chapier on building
emergency communications anten-
ng systems, $8.95

11SM11 * Scanner Modifica-
tion Handbook by Bill Creek
Provides straight forward siep-by-
siep mstructions for expanding the
operating capabilities of VHF
scanners. Filled with interesting
texi. helpful photos, tables, and
figures. $17.95

1 1EEDG = Guide tﬂEﬂ'IhllI]'
by Tom Kneitel K2AES
Candid und probing examination of

worldwide embassy and (alleged)
espionage communication systems
and networks. Extensive nation-
by-nation directory of embassy ta-
nons 5 included. $10.95

r---------------------------

Uncle Wayne's Bookshelf Order Form

arst brgon damagre. Uncly Wame accepts e responminliny whatever for anihang
thar happens in those ntur are frodish eaoseh b0 wse the Comraprvas 20wpm tape

TST0S  “Genesis™ $5.95
S wpm—This is the beginning
tape. taking you through the
26 letters, 10 numbers, and nec
essary punctuation, complete
with practice every step ol the
wiay. The cuse of learning gives
confidence even to the faint of
heart.

73113 **Back Breaker' $5.95
13+ wpm—Code groups again,
al a bevsk 134 wpm w0 you |l be
really at ease when vou it down
m front of a steely-cyed volun-
leer examiner who atarts send-
g you plain language code ot
only 13 per. You'll need this
cxtra margin o overcome the
sheer pani¢ universal In most
lest sifuations. You've come
this Tar. so don’™t get code shy
novw!

T3T06  “*The Stickler™  $5.95
6+ wpm—Ths is the practice lape
for thoae who survived the 5 wpm
tape. and it's also the wpe for the
Novice and Technician licenses. It
is comprised of one solid hour of
code. Characters are sent ot 13
wpin and spaced at 5 wpm. Code
groups are entircly rmndom charac-
ters sent in groups of five—dehi-
nitely nit memonizable!

73T20 **Courageous’™  $5.95
20+ wpm—Congratulations!
Okay. the challenge of code

s what's gotien vou thas far, so 1

don’t guit now. Go for the extra
class license. We send the onde
faster thun 20 per. It's like wear-
ing lead weights on your feet
when you run: You'll wonder
why the examiner is sending so
showly!

! Y ou may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. !

i

I Item # Title Qty.| Price Total .

I #

i 4

i I

i §

1 §

i 1

U.S. orders add $2.50, Canadian orders add $3.50 — Shipping i

] i
Name

i TOTAL v

i Street P

I City State Zip 4

Telephone: (603) 924-4196 .

TOTALS LIAE [JMC [IVISA [TiCheck/Money Order FAX: (603) 924-8613 "

§ Card # Expiration Date ]

4

¥ Mail: 73 Magazine, Attn. Uncle Wayne, P.O. Box 3080, Peterborough, NH 03458
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Number 32 on your Feedback card

IRANDOM OUTPUT

Number 33 on your Feedback card

Proragation

Some Weird Antennas
| Have Known

Ah spring. . .when a young
ham's fancy turns to antennas. You
folks in southern climes have no idea
whal it feels like to live through a long,
cold winter—watching the ice bulld up
and strain your antennas, knowing that
it will be several months before you can
repair any damage. When the mercury
starts climbing again, the ice on the
iakes is all but gone, and the only snow
left is the stuff that lingers in the shad-
ows under the pine trees, we Iin the
Narth can't wait to get out the ladder,
slingshot, climbing belt, bow and ar-
row, and fishing line, and start string-
ing copper wire. Th~ local hardware
store quickly runs out of aluminum tub-
ing, as the sweet sound of hacksaw
blades cutting into metal can be heard.

As lhe spring antenna bug bites
once again, | got to thinking of all of the
antennas | have tried. We tend to asso-
ciale the passage of time with certain
things—popular songs, political
events, the birth of children. | guess a
ham marks the passage of time with
the different antennas he has used.

The first time | put my own callsign
out on the air, | was operating an HW-
16 into a 15m dipole. That in itself
wasn't so unusual. . . until you got a
look at the dipole! It was made out of a
spool of solid 24 gauge wire, bought at
Radio Shack for about $1.49. Its insula-
tion was bright red. It was fed with
about 6 feet of RG-58 coax, and it was
about three feet off the ground. It came
straight out of my first floor bedroom
window and was tied off to a fencepost
on one leg, and to the branch of a bush
on the other. | ran in and out of the
house, trimming one-quarter inches,
until | hacked off too much. Then, of
course, | started adding pieces until |
got a respectable SWH. My mother let
me keep that antenna up for quite a
while, bless her. My dad had to duck
under it to mow the lawn. | didn’t waork
any DX with that antenna, but | did
work as far away as Texas. | was ec-
static!

A year or so later, my dad got his
ticket. You have to understand some-
thing about the men in my family—we
don’t do anything halfway, especially
when it involves gadgets, gizmos and
anything thal requires electricity to op-
erate. Just ask my mom, my wife, or
any of my sisters-in-law. The Cassidy
boys just can't resist anything with a
panel meter or an LCD on it. Needless
to say, my dad quickly took to amateur
radio.

One of the bedrooms became the
radio room. An HW-101 and all of the
matching accessories took their places
on a custom-built desk. Upon the swift
and inevitable upgrade to General
Class, the various dipoles strung at the
proper height off the peak of the roof
were joined by a rooftop tripod tower

David Cassidy N1GPH

and a triband beam. After a while, a
complete Kenwood station replaced
the homemade Heathkit stuff. t was a
high school ham's dream: A beautiful,
state-of-the-art station. How many
members of my high school radio club
could even compare their stations to
this monument to global communica-
tions? And. . .it hadn’t cost me a dime.
Dear ol' Dad had provided everything.
All | had to do was sil down and power
up.

Wrong!

| never got closer than the kitchen 1o
that dream station. Dad chased coun-
ties. He chased DX. He chased me
right out of the operator's chair! Oh,
sure, | snuck in a few QSOs after
school, before he got home from work,
but Dad took the unbelievably short-
sighted attitude that he should actually
be able to use all the stuff he bought,
built and paid for.

During and after college, | was more
concerned with partying (during) and
paying bills (after) than amateur radio.
It wasn't until after | was married that |
was re-bitten by the radio bug. It's then
that my antenna building became an
obsession.

Dad’s old HW-101 was still sitting
around, so a rig was no problem.
Putting up an antenna was a definite
problem. We were living in a one-bed-
room, second floor apartment in Con-
necticut. The first floor of the building
was a busy florist/garden center, with a
parking lot all around. All of our win-
dows looked out over a busy street, so
hanging a wire out the window was out
of the question. At this point, my anten-
nas started becoming weird.

First, | wrapped dipoles around the
bedroom. That was OK on 10m during
the peak of the sunspot cycle, but |
wasn't getting out on any other band.
Next, | tacked up a random length of
very thin wire outside the bedroom win-
dow, along the front of the building.
Aha! An outside antenna...and the
landlord couldn’t even see it. With my
wife holding onto my legs so | wouldn’t
fall out of the window, | stretched every
inch | could out of that wire. | ran back
to the rig, fired up the HW-101, and
started turning knobs on the antenna
tuner. | got a beautifully flat SWR on
10m, but couldn't get any other band to
fune up.

Working the local 2m repeaters was
gasy, even with 5 watls and an HT. |
threw together a twin-lead J-pole,
which worked but the SWR was too
high. | taped a horizontal dipole to the
window. Being on the second floor and
close to several repeaters, it worked
OK but looked kinda' strange. | finally
decided that a vertical dipole was the
answer. The first one used a piece of
coat hanger for the top. The bottom
half was a cardboard tube wrapped in
tinfoil. It looked like something out of a
1950s science fiction movie, but it

Continued on page 92
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Jim Gray Wi1XU
210 E. Chateau Circle
Payson AZ 85541

First Two Weeks Best

April ought to provide some excel-
lent DX for your logs. However, looking
at the table, you can see that the first
couple of weeks will be better than
the last couple of weeks. Overall, there
will be good and fair days intermixed
in a generally poor outlook for each

Jim Gray W1XU

but also check 15 meters to see what's
coming through. Thirty meters is an
evening and early morning band for
DX, and a short-skip band during the
daylight hours.

In April, my best guess is that be-
tween the 20th and 25th, you might do
better to take up another hobby tempo-
rarily, as the bands should be extreme-
ly poor. . . but there's always a chance
that the forecast will be wrong, so
check the bands anyway! See you next
month, and happy DXing. [l

week,

April has traditionally been
a good month for propagation
on the HF bands. Once again,
you will find the 20 through 10
meter bands open from short-
ly after dawn to shortly after
dusk on many days of the
month.

Last month we talked a bit
about using the charts with
WWV announcements to plan
your DX efforts. Here's the way
| work them: First, | look on the
daily chart for those days
marked ''Good,”" and verify the
forecast by monitoring WWV at
18 minutes after any hour for
trends in conditions.

Second, | use the band-time-
direction chart to find the most
likely times that the HF bands
will be open to a specific area
of the world. As you can see,
SOme areas are open on some
bands and not others, and dur-
ing a specific time. | choose the
band most likely to be open in
an area, and listen slightly be-
fore, during, and after the times
indicated. Sometimes a higher
frequency band will open up
sooner than expected.

If you like the WARC bands,
as | do, then look at the chart
for 15 meter conditions and ex-
pect similar conditions on 17
meters. Sometimes the 10 me-
ter band will be a better indica-
tor of conditions on 12 meters,
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Hold Your Own.

« 10 Battery Saving Sampling Rates
= * PTT/Kevpad Lock

* Includes: CSC-35 Vinyl Case,

— 1 1 1 NC-28B 117 VAC Wall Charger.
= ~ BeltClip and FNB-17 Ni-Cad

- Battery.
COHI])&Ct FM Handhelds ~+ Accessories/Options: FNB-125
The lightweight and compact - (5Watts) Battery, MH-12A2B
FT-411E offers superb operating ~ ~—— Speaker/Mic. MH-19A2B Mini
convenience and an incredible Earpiece/Mic, MH-18A2B
array of features. Such as. | Lapel Speaker and LCC-25
« 49 Memories _~ . Custom Leather Case.
= 2 Independent VFOs ~— =1 B s
* Built-in [‘] CSS lEdecfﬂecmlel Smm

Freguency Range: RX: 130-174
MHz. TX: 44— 148SMH#2(FT411E):
430450 MHz (FT-811): 1240-
1300 MHz (FT-911)

. (]r;e-TnuLh Iml.ml Retdll of
= Favorite Channel
« Built-in VOX

Power Output: W/ENB-17:2.5 Walts
(FT-411E); 2.0 Watts (FT-811); 1.0 Wau
(FT-911)— W/ FNB-12S5: 5.0 Watts
(FT-411E): 5.0 Watts (FT-811);
1.OWatt (FT-911)

ChannelSteps: 5,10,12.5.20&25kHz
CaseSize: 2.2(W)x5.0(H)x 1.3(D)n.
Weight (Approx.): 13.4 oz.(FT-411E):
13.4 oz. (FT-811): 15.2 oz. (FT-911)

F1-470

Compact Dual Band
2m/70cm
FM Transceiver

Compact. .. Powerful ... Economically
Priced. The FT-470 provides “'true”
Dual Band Operation so you can trans-
mit on one band while monitoring or
scanning on the other band.

Plus these features:

= 42 Memories

« 2 Independent VEOsS

* Builtin CTCSS (Encode/Decode)

« Automatic Power Off (APO)

> Pt'ﬂr;.,l;illmmuhh: Channel Steps

lit Keypad and Display

10 Memory Auto-Dialer |
) B i ry HFI%SHHIP‘MQ Rzlteﬁ‘
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KENWOOD

Com l Champion!

TH-27A147A

2 mand 70 cm Super
Compact HTs

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

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

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

¢ Multi-function scanning.

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

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

e Built-in digital clock with
programmable timer.

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

* Five watts output when operated
with PB-14 battery pack or 13.8 voilts.

* T-Alert for quiet monitoring.
Tone Alert beeps when squelch
is opened.

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

® DTMF memory. The DTMF
memory function can be used as
an auto-dialer. All characters from
the 16-key pad can be stored,
allowing repeater control codes
to be stored!

Spaciicanons ang features are subtyect B

MORE 2

¢ 41 memories. All channels
store receive and transmit
separately for “odd split”
* DC direct in operation.
Allows external DC to be
used (7.2 - 16 volts).
When external power is
used, the batteries are
being charged.
(PB-13 only.)

e Automatic offset selection
(TH-27A).

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

e CTCSS encode/decode bullt-in.

e Supplied accessories:
Rubber flex antenna, battery pack,
wall charger, belt hook, wrist strap,
dust caps.

4 o it 5 = e,
{0 Change without nolice ar obiigaton

Complete service manuals are avanabie for all Kenwood lranscevers and most accessornies

Optional accessories:

* BC-14: Wall charger for PB-13 » BC-15:

Rapid charger for PB-13, 14 = BC-16: Wall

charger for PB-14 = BH-6: Swivel mount

» B7-8: Six cell AA Alkaline battery case

* HMC-2: Headset with VOXand PTT

* PB-13: 72V, 700 mAh NiCd pack = PB-14:

12 V, 300 mAh NiCd pack » PG-3F: DC

cable with filter and cigarette lighter plug

* PG-2W: DC cable » SC-31: Soft case

* SMC-31: Standard speaker

mic* SMC-32: Compact

speaker mic ® SMC-33:
Compact speaker mic

with controls

o WR-2: Water

resistant

LLLLL

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

KENWOOD ELECTRONICS CANADA INC.

P.O. BOX 1075, 959 Gana Court
Mississauga, Ontario, Canada L4T 4C2

KENWOOD

... pacesetter in Amateur Radio
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