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ICOMHz

DTMF d irect keyboard entry. Or select the IC3AT easy-to
operate handhel d featuring t humbwheel switch frequency ,
select ion.

Mobiles. ICOM offers the IC3SA, which sports a large
LCD readout. 21 memories. scanning. and memory lock-out
The slim-line IC37A features an LED readout. nine mem
ories capable of storing offset and subaudible tones and
both memory and band scan.

Base Station. The 1C-375A is a 220MHz all mode open
tor's d ream... 25 watts output, an internal power supply. 99

memories, scanning, and
all subaudible tones built-In

Multi-Bander. The new
est addition to ICOM's
220MHz family... the IC·900
fiber optic controlled sfx
band mobile, which has a
220MHz opt ional band unit.

Quality. High Perform
ance. That 's ICOM 220MHz.

NEW! IC· 375" transceiver

[COM has a commitment to high per
formance 220MHz gear. That's why we're
the only manufactu rer who can offer you a
full line of 220MHz equipment.. .whet her it's
a mobile. handheld. base stat ion transceiver.
o r fiber optic multi-bander.

Handhe1ds. Choose the full-featured
five-watt IC·03AT with 10 full funct ion mem

ories capable of storing odd offsets
and subaudtble tones, scanning and

IC-OJAT
H..edhejd

IC-JAT
Handheld

100M America, rrc, 23B().116th Ave. N,E., Bellevue, WA 98004 Customer Service HotM". l 454-761 ~
3150 Premier Drive. Sui te. 126, Irving. TX 75063 / 1777 Phoenix Par1o;way, Suite 201 , Atlanta, GA3034l

ICOM CANADA. A Division of ICOM America. ire, 3071 - 115 Road. Unit 9, Richmond, B.C. vex 214 Canad
.... $Ulllld $OeCIlIaIloons _1PPfO"maIfl M(l sub,lIct II)~ ...1Iw;lot _ or ~1JOi' ,.. 1C()M <klios~ e xceed FCC "'9-J1II~ I II'Ibng apurious e" ... 22OIr.t-I168'

C1RCU 354 OH II'Ut)t/l UlNa U llI



FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONtY choice!
•

Private Patch :;[ MUlTI·MODE INTERCONNECT

•
NOISE

•
OTMF ,., •

C D~_
•L-POWER

SELECT AN OPERATING MODE
USING THE BUILT·IN KEYBOARD . • •

Private Patch V is a totall y new concept in automatic
phone patches. A built-In keyboard and menu driven
display allow you to customize all modes, features,
and functions specifically to your application.

1. SIMPLEX SAMPLING PATCH
Private Patch V ach ieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance Is
the noise squelch filter. Compare our five pole fi lter to the
compet it ion's two pole filter. Advanced software algorit hms
perform noise correlation tests which result in greater useable
range than the competi t ion. Nine selectable VOX enhancement
rat ios allow you to vary performance from stra ight sampling to
highly VOX enhanced. (sampling rate decreased wh ile the land
party is speaking). The mobile is in full contro l and can break
in at any time.

2. SIMPLEX VOX PATCH
vox mode offers superb simplex operation with any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear ampli f ier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desired
'lou can connect Private Patc h V to the MIC and speaker jack
of your rad io. NO INTERNA L CONNECTIONS ARE REQUIRED.
Control is maintained automatically with built-in dial tone
detection, busy signa l detect ion and tuuy programmable activity
and time out timers. An optional elect ronic voice delay board
eli mi nates first word clipping with slow switching rad ios.

3. DUPLEX PATCH
Select duplex mode when connect ing Private Patch V to your
existi ng repeater or duplex base station. Many features including
seml-ouplex privacy mode are user prog rammable. The mobile
is in full control at all t imes.

4. REPEATER CONTROLLER
Private Patch V will convert any receiver and transmitter into
an outstanding performing repeater wi th duplex autopatch.
Features such as repeater on/off code, hangtime, activity t imer
time, CW 10 interval etc. are fully user programmable. Private
Patch V is the right cho ice for your club system.

Private Patch V can be a sampl ing patch today. A VOX
patch tomorrow. And a repeater controller next year!

You may never need another patch again.

COMPARE THESE FEATURES . . .
• 90 phone number autodialer

• Last number red ial

• Regenerated tonelpulse dialing

• Toll rest rict: tst and 2nd digit restrict , pref ix lockout
and dig it count ing

• 1-5 d igit connect/disconnect code

• 2-5 d igit secret toll override code

• User programmable CW 10

• Remote hook flash

• Auto disconnect on crattonerousy signals

• Telephone remote base

• Remote controlled relay (relay optional)

• Lig ht ning protected

Call or write today for your FREE brochure.

CONNECT SYSTEMS INC.
23731 Madison St. Torrance. CA 90505

Phone: (213) 373-6803

........nuRnEClllONlC SUPPll : M,i"auo" WI. W;O O',11<I 011. On anoo FL. C~a'''aw FL. La.
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THEAMATEUR'S PROFESSIONAL,
Larsen KUlrod' ard KiildlJiie' antennas

prcwide amateurs the same advantagesenjO'ytd by
commercial two Wiff radio users. Bothcombine
top pertormance with thelongrangedependability
you want.

See
\OUr
dealer
for the
com-
plete
line 01
Larsen
antemas
and per
manent

.. and
tempo
rary mounts. You can 00y with confideoce,
because treyre all tOO<ed IN Larsen' No
Nonsense Warranty lor a lull sixmonths.

Foraprofessionalapproach to amateur radio,
tune into Larsen,

rsen Antennas
The Amateur's Professional"

see your favorite amateur dealer or wrue for a free amateur catalog

IN USA: larsen Electronics, lnc., 1161' NE. 50th Avenue, P.O. Box 1799.Vancouver. Washington 98668 (206) 573-2722,
IN CANADA: Canadian larsen Electronics. Ud.. 1491Nes16th Avenue. varcccve. B.C. V5Y 1K3 (604) 872.a517.

When the directorsof theCoors International Bicycle Classic needed
a sophisticated mobile communications system, theyturned to commu
nicationsconsultant RickWoodsome.Asacommumcationsspecialist.
Woodsome knows what it takesto make acommunication system work.

That'swhy heturned to Larsen Antennas.
"You don't pull off the largest sportsevent in the Western Hemisphere

without0J0d communication. Andyou don't have good communication
without merightequipment.

'Larsen antennas were instrumental in making last summer's
Coors Classic an overwhelming success.Theywere key to our entire
communication network.

"Without Larsen, it would havebeen uphill all the way."
Rkk IIOOds<;vne

I
"You'remilesahead
withLarsen"Rkk_me, CommunkaoonsConsullant

• \IIkXxisome andAssociates, Bookier; Colorado
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You can
creatll an
artlfic:ial RF
ground and
eliminate
RF "bites" ,
feedback. TVI and RFt when yQU let the MFJ·931
resonate a random length 01 wire and tum it into a
tuned counterpoise. The MFJ·931 also lets you
electriCally place a tar away RF ground direc1ty 11
your rig .. no matter how far away it is .. by tuning
out the reactance oj your ground connection wire.

For a lew extra uorers. tl'le MFJ·
MFJ·962C 962C lets you use yom tereicot rig

'19985now and have the capacity to add a
1500 watt PEP linear ampliter later.

Two conlinuously variable 6 KY capacitors give
you prKise cootnll lor gelling your SWR down to a
minimum. And lots of Inductance gives you the
widest matching range possible.

You can read both peak and average power with
the lighted 2·color Cross·Needle SWRIWattmeler. A
new directiOnal coupler gives you more accurate
readingS over a wider frequency ranoa.

Has 6·positioo ceramic: antenna switch and a
tenon wound two-core balun with ceramic leedthru
insulators for balanced lines. 10' /.x4 1/2X14 718 in.

MFJ's Random Wire TUNER
MFJ-16010

'39"
You can oPftlle

al binds anywhere
with any transceiver
when you let the
MFJ·1 6010 tum any
random wire into a transmitting antenna. Great lor
apanment. motel. camping operatiorl. TUl"IlIs 1.8-30
MHz. Handles 200 watts. Ultra compact 2x3x4 in.

MFJ artificial RF ground
'79 8 5 MFJ·931

FOR YOUR NEAREST DEALER OR re OflOfR

800·647·1800
can 601·323-5869 in Miss. and outside
continental USA. Telex 53· 4590 MFJ STKV.
In CANADA call TUPRO 416·332·5944.

MFJ·945C

'79"

- ~ = .
~ __ I

. -
,~

MFJ
MFJ ENTERPRISES, INC.

Box 494, Miss. State, MS 39762

•
TheMF~est selll9

MFJ-941D 300 W PEP antenna tuner! Why?
'99115 Because II hal more features than

tuners cosli~ much more and II
matches everytlillll continuously from 1.a-30 MHz.

n matches dipoles, 'lees. verticals, mobile whips.
ranlJom wires. balanced and coax lines.

SWRIWanmeter reads lorward/reflected power in
30 and 300 watt ranges. Antenna switch selects 2
coax lines. direct or through tuner, random wirel
balanced line or tuner bypass. EffiCient airwoond
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 Y capacitors. 10x3x7 inches.

MFJ's Mobile TUNER

Don't leave home Wltl'loUt thiS mobile tuner! Have
an uninterrupted trip as the MFJ·945C utends your
anlenna ltandwktth and eliminates the need to stop,
go outside and readjust your mobile whip.

Yoo can operate anywhere In a band and get low
SWR. Yoo'n get mnimum power out 01 yotI" solid
state or tube rig and it'lI run cOOler and last longer.

Sman 8x2x6 inches uses tittle room. SWRI
Wattmeter and convenient placement 01 controls
mike tunill9 lalt and e..y while in motion. 300
watts PEP output, efficient airwound inductor. 1000
VOlt capacitors. Mobile mount. MFJ·20, $3.00.

2 KW COAX OfJ·nO! i:....~
SWITCHES "19·'

MFJ·1702, S19.95. 2·poslllonl.
60 dB isolation at 450 MHz.
Less than .2 d8 1oss. '29115 MFJ.17Dl
SWR below 1:1 .2.

MFJ-1701 . $29.95.
6-positions. Unused
positions grounded.
For desk or wall mount.

:l j J) ~O.'.

OROfR ANY PflODUCT FROM MFJ AND TIlT IT - NO
OBUGATION. F NOT SAnsRED RETURN WITHIN 30
DAYS FOR A NO-MASSLE REFUND (less sllippl~ ).

• One year uncondmonal guarantee . Add 55.00
each shipping/handling . Gall Of write lor tree catalog.
over 100 products.

MFJ's Best VERSA TUNER II MFJ's Fastest Seiling TUNER MFJ's 1.5 KW VERSA

Ihe"MfJ·949C gives you more
MFJ·949C precise matches than any tuner that

$1 398 5 uses two tapped indueters. Why?
Because you gel two contlnUCKIsJy

variable capacitors that give you infinitely more
positions than the ImttecI nl.lTlber on switched coils.

This gives you the precise control you need to gel
your SWR down 10 a minimum. After all isn't met
why you need a tuner.

You also gel a dual range lighted Cross·Needle
SWRIWattme1er, 6·position antenna switch, 50 Ohm
300 wan dt.mmy load, bah.f1 for balanced lines a.1lJ
continoous 1.8·30 MHz coverage -- all in a compact
10x3x7 inch cabinet that fits right into your station.

With MFJ's best 300 watt tuner you get an MFJ
tuner that has earned a reputation lor being able to
match just about anything .. on that is highly
pet1ected and has years of pnt".n reliability.
MFJ's smallest VERSA TUNER

MFJ-9018

'59"
The MFJ· '

9018 Is DUf
smalesl - 5121&
inches - Ind mos1 atIOrilillli) 20b w,n PEP ¥em
tUI\tf .• when both your space Ind your budget is
limited. Matches dipoles, 'lees, random wires,
verticals, mobile whips, beams, balanced and coax
lines continuously 1.8·30 MHz. Excellent for
matChing solid stale rigs to linears. Efficient
aifWOLl'ld inductor. 4:1 balun lor balanced lines.

144/220 MHz VHF TUN S
MFJ·920

'49·'
MFJ·921 r;:oq __ ~

'69·'
W/s ....11 VHF ';;;-:;;-;:i';;;;;;;;;'1;:;..

tvnen cover both 2 M1urs allCl 1_ new NoVICe
220 MHz binds. They handle 300 watts PEP and
match a wide range of impedances lor coax fed
antennas. MFJ·921 has SWAJWattmeter.

MFJ ••• making quality affordable CIRCLE 2. 011 RUOER SERVICE C4RO

,
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One morning I heard a very laint
W7 portable something in the OX
part 01 the band calling CO. Hm
mm. I called the "W7 something,
portable something ." I felt so
stupid I on ly called him once. He
came right back, his signal gradu
ally improving. It was W7IMWfC7
in Tsiensm, China! I was the only
American signal on the band.

We talked lor a whi le, then he
mentioned tnat othe r stations
we re beginning to call him, so we
parted. An hour later he called
again to say that everyone else
had laded out.

The ZL·Special antenna is very
similar to the Twin-Three, but
mad e enti re ly f rom twin-lead .
Have you used either of these
barn-bumers? They only seem to
work well during high sun spot
times, when the ionosphere is so
heavily ionized thai these ex
t remely low ang le signals can
propagate.

The Twin-Three is simple to
make. It's a wire beam with two
three-wire dipoles spaced a sixth
wave apart. You hang them from a
pair of 2x2s, which, in tum, are
hung by ropes between a couple
trees or between a tall tree and
your house. You feed 'em with
quarter-wave 3000 twirHine sec
tions and feed the junction of tbe
two feeders with 3000 twin-line.

My question is this, how come
you're not outside tryi ng new an
ten nas? Hells bells, it isn't as if
you don't have a personal c0m

peter to do the calculations lor
you, an aid we didn't have lorty
years ago. Let's see some experi
menting and some antenna arti
cles!

How about a 40m Twin-Three?
Maybe even one for 80m? How
about stacked Twin-Threes?
What's the radiation pattern from
something like that? How about
some club projects to test out ott
ferent antennas?

crushing kilowatt and a dipole. I
worked out pretty well , working all
over Europe, down into Africa and
even over to Japan. sam, with his
lOUSy 40 wens. clobbered me.
He'd be talking with a ZS6. I'd
break in and the ZS6 would men
tion that he'd heard a slight net
erodyne in the background . So
they 'd stand by to see who was
breaking in . Drat!

When's the last time you saw an
article on buildi ng a bi -square?
And Why il puis out such a whop
ping Signal? If you want a killer
contest antenna . . . ?

In the middle of the rugged win
ter of 1947 I decided 10 Iry the
W8JK Twin-Three antenna. Two
dipoles spaced a sixth wave apart.
For some reason Ihis beaut has a
lower angle of radial ion than
dipoles, yagisor quads. The result
was that I'd have the first signal
Irom my area. I'd call CQ and get
calls from England saying I was
Ihe only signal on the band. Then,
as they'd hear other signals gel
ling stronger, mine would lade
down and I'd talk with Italy. A lillie
rater I'd be the first signal into the
middle east-then into India.

aSL OF THE MONTH

To enter yourOSl , mail it in an envelope to 73, WG E Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: OSl of the Month. Winners
receive a one-year subscription (or extension) to 73. Enlries not in
eoveeces cannot be accepted .
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NEVERSAYDIE

Sun Spots and Antennas

Wayne Green W2NSDll

Even though antennas are by
tar the most interesting area
lor amateur expenmentanon-,
and also one of the easiest to in
vestigate , the field has seen pa
thetically little development in
recent years. Tsk!

With the sun spots rising at the
fastest rate in history, it's getting
time lor all 01 us to start working on
antennas. How much do you know
about 'em? Have you ever read an
art icle on how they work? Do you
have even a laint idea of how they
WOf1(? Do you give a damn?

What do you know about bi
squares, cubical quads, the Twin
Three arc the Zl·Special? I re
member when I f irst ran up
against a hi-square. sam Harris
WBUKS, out near Cleveland , had
put up a whopping tower and
hung a 75m bi-squara Irom it. To
change its direction he'd run ou t
al"lCl move the pegs holding the
antenna away from his tower .
How'd it work?

Well, this was 1951, so he was
running an old 40 walt Collins AM
rig. I was in Brooklyn with my rock-
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" What do you know about
bi-squares, cubical quads,

the Twin Three and
the ZL-Special?"

Old 78 rpm records, complete with
the lousy sound and needle
scratch?

A recent survey of the field
showed that the average CD
buyer is spending about $670 a
year on CDs, mostly to replace his
old LP collect ion. ThaI's $114 a
year wasted . Worse, another 60%
of the CDs coming out can best be
termed mediocre. They 're okay,
but with modest performances Of'

only fair sound. That's another
$402 blown through a simple lack
of research.

Now if you've gol enough mon
ey so that you can alford to waste
$516 a year by buying lousy or
5 0 ·S0 CDs, fine , I ' ll tell you
this, you won't find wealthy people
throwing away their money like
that . You get to be wealthy by lak
ing care of your money, not wast
in g it. Ye s , the so lu t i o n to
the problem is simple: subscribe
to Digital Audio magaz ine
a crummy $20 a year, Th is is
the only magazine devoted 10 te
viewing COs, so it isn't like you
have to bUy a half dozen new
magazines to keep track of the
field.

In DA , as in 73 , I have an in
depth index to each issue so you
can find the composer, performer,
music or label of your particular
interest. DA , like 73, is fun to
read . My DA editors don't take
themselves any more seriously
than the 73 editors. Try it, you'll
like it.

If you haven't galien a CD play
er yet you 'll want to read the play'
er reviews in DA, Compact discs
are kill ing LPs, slowly, but surely. I
stopped by the Sound Warehouse
in HOUS10n recently and found
their sales were running 78% CD,
2.6% l P and the rest cassettes.
The down side of CDs is that their
sound is so fantastic that you 'll be
wanting to improve your hili sys
tem in order to hear that wonderful
sound better. If you 're short of
money you can make do with
some Koss headphones, that will
knock your sox off with the sound
they let you hear.

Call my operator at 800-722
7785 with your credit card number
and get started with DA . Ir s four
years old now and has ove r
100,000 delighted readers . In
fact , according to the Audit Bu
reau, it's one of the fastest grow
ing magazines in the country. Or
you can send $19.97 to Digifa l Au
dio , Peterborough NH 03458·
1194.

And yes, you're in lor another
Wayne Green ed itoria l every
month. m

Digital Audio

At a recent ham ctub talk I
asked the assembled how many
had CD players. Bunch hands
went up. Great! Then I asked how
many were reading Digital Audio
magazine . Darned few hands .
Whoa!

The reason I started Digital
Audio magaz ine four years
ago was because I knew that
a high percentage of the early
COs would be technical disasters.
I was right. Heck, even now, four
years later, we're finding that 17%
01 the new CDs being released
are barfs . They're so bad that
most people who buy them play
them once and that's it. Some
are simply awful performances.
Some are terrible record ings .
Would you believe that you could
end up with a CD made from

stroke that paralyzed his left side.
He was still able to turn out more
cartoons for 73-then a second
stroke ended that-and his ham
ming.

That's two old ham friends and
73 contributors gone in a couple
months-Bill Hoisington K1CLL
and Pappy. Since most of you are
about my age, you 're having the
same thing happen to you-good
old friends dying. In th is case
we've lost two hams who have
done much to make amateur rad io
more fun for all of us,

the time Cantor bought hundreds
of old books for a quarter each
and had a rubber stamp made
with Pappy 's address . Cantor
left the books on store counters
and in hotel rooms all over the
country. There still being a few
honest people in those days ,
Ihese books would be returned to
Pappy, often sent collect . Hun
dreds.

Pappy was also an ace cartoon
ist . When I started 73 in 1960 I got
him to do my first cover. Down
through the years I've published
hundreds of his cartoons for you.
The last time I saw him, we got
together while I was down in Mo
bile attending myoid submarine
crew reunion. Smoking had bro
ken his health, but not his spirit.

Not long after my visit he had a

onto a hard disk and from there to
a OAT recorder . Voi la : The
Danube f1oweth.

I've got $100 each for the first
pair of you who pull this off .. . and
prove it.

What about the FCC? If YOU'll
read the rules carefully you 'll find
nolhing to prevent your experi
menting in this way. However, if
you ask a civil servant to put his
pension on the line by providing
you with an official okay to do this
you are a nut case and should be
demoted to a CBer. Just go ahead
and do it and stop your confound
ed nit-picking,

all okay. So Okay, let's slow it
down by a factor of twenty so it 'll
only lie up 5 kHz-like we do for
slow scan TV, where we pare
down a 5 MHz bandwidth and
cram it into a 5 kHz slot .

A five minute musical selection
would take a hundred minutes 10

transmit. Nobody said this was a
fast system. we' re aiming for
sound perfection, not speed.

Slowing the bit stream down
fOf transmission and then speed
ing it up again for ptaying is an
obvious challenge. One fairly sim
ple way of doing it would be to
dump about 20 megabytes at a
l ime from a CD onto a hard disk .
You'd then program your comput
er to put it out at the slower speed
into your rig. The receiver would
do the opposite, loading the signal

Music on 20m-Legally

Yes, of course you can transmit
music on 20m-or any other ham
band . And, yes, if you do il right
it's entirely legal. Would it help if I
offered a prize for the first 20m
ham transmission of The Blue
Danube?

For that matter it 's also legal to
send fast scan TV over 20m-if
you use the same system. Heck, Pappy is SK
you can send high definition 3D I firsl met Pappy K4PP (K4LAPI
full color TV in the 20m phone K8LAP) when I was working as
band if you want. an announcer/engineer for WSPB

So how do we send an Erich in Sarasota, Florida. 1950. Nice
Kunzel and the Cincinnati Pops gig, where I put the station on the
Orchestra playing The Blue air in the morning, did some an-
Danube over 20m? Easy as pi. All nouncing, read news, did a morn-
it takes is some sneaky time shi ft· ing disk )ockey show and then laid
ing . You see, it's like this , that around cnthe beautiful Gulf Coast
stuff on compact discs is digital beach in the afternoon, working
data , not music. It isn 't until we on skin cancer and premature
run it through a converter, oeci- skin aging.
pheringthebitstream,thatweget Bande l Li nn , " Pappy," d id
muse . an afternoon talk show, so we got

The digital data on a CD is to be good friends . He'd bring
clocked at 44,100 Hz, so if you in well known writers such as
send il at full speed it's going to his good friend McKin ley Cantor
lake up around 100 kHz of band- and interv iew them , He and
width, a bit much for 20m. lt'd Cantor were always pulling practi-
probably play on the UHF bands cal jokes on each other. Like
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A tew years back I visited the
Hustler antenna range out in east
ern Ohio-a ham's paradise I
They even had a platform for cars
so they could rotate a car on rt and
fun a curve on the radiation pet
tern . That's something a club
could do as a club project. Any
takers?

I remember reading an article
on the optimum height for 20m
beams. II turned cut mat about 73'
above the virtual ground gave the
best DX pattern. Beat cot even
higher antennas. Come on, fellas,
let's get going on antenna experi
menting and gel some arnces in
to 73 so we can all have a ball as
the sun spots open our bands.
20m will soon be providing OX
contacts around the clock . 10m
will be fantastic almost every day ,
giving Novices and Tech ies OX
thrills . On 6m you 'll be able
10 work aU ove r the world with
low power. let's set some QRP
records ,

We 're already seeing crazy
spceadic-E openings on 6m . It's a
hint when you tune your FM rad io
and hear strange FM stat ions
pouring in by the zillions.

II you want to build a Twin
Three, dig back into a 1947 issue
of CO or an old Jones Radio
Handbook and find the plans .
Build one and let us know how
you've made out.

Never Say Die
Continued from page 4
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• Adjustable dial to rque
.100 memory channels

Frequency and mode may be stored in
10 groups 0110 channels each. Split tre
coerces may be stored in 10 channels
lor repeate r operation.

• TU-8 crcss unit (optional)
• Superb Interference reduction

IF shift. tuneable notch filte r. noise blanker,
all -mode squelch, RF attenuator, RITIX1T,
and optional filters fight QRM.

• MC·43S UP/DOWN mlc. Included
• Computer interface port

- 5 IF filter functions
- Dual sse IF filtering
A built-in SSB tnter is
standard. When an
optional SSB filter
(YK-88S or YK-88SN) is

_ installed, dual filtering
is provided,
- VOX, full or semi

break·in CW

- AMTOR compatible

KENWOOD U.S.A. CORPORATION
2201 E. Dominguez St.. Long Beach, CA 90810
P. O. Box 2274 5, Long Beach, CA 90801-5745

KENWOOD

- Superior receiver dynamic range
Kenwood DynaMix~ high sensitivity direct
mixing system ensures true 102 dB recerver
dynamic range. (500 Hz bandwidth on 20m)

-100% duty cycle transmitter
Super effic ient cooling permits continuous
key-down for periods exceeding one hour.
RF input power is rated at 200 W PEP on
SSB, 200 W DC on CW, AFSK, FM, and 110
W DC AM. (The PS-50 power supply is
need ed for continuous duty.)

,..---:==~~...,

Complere sefvrce manuals are ava rlab le tor all
Kenwood Ifanscervers and mosl accessories
Speer/icarrons and prices ate subjec/lo c!'lange ",,'!'loui
no/Ice or Obligalion

Compact high performance HF transceiver
with general coverage receiver

"

T8-4408
Kenwood's advanced digital know-how
bfings Amateurs wor1d-wide "big-rig"
performance in a compact package. We
call it "Digit al DX-cltement"-that special
feeling you get every time you turn the
poweronl
• Covers All Amateur bands

General coverage receiver tune s from
100 kHz-30 MHz. Easily modified for
HF MARS operation.

• Direct keyboard entry of frequency
• All modes builHn

USB, l SB,CWo AM, FM,
and AFSK. Mode
selection is verified in
Morse Code.

• Bultt-in automatic
antenna tuner
(optional)
Covers 80·10 meters.

• VS-l voice synthe
sizer (optional)

Optional ac:eeuories:
• AT·440 internal auto. anlenna tuner (80 m - l0 m)
• AT-250 external auto. tuner (160 m-l0 rn)
• AT-130 compact mobile antenna tuner (160 m
10 m ) e IF-232C/IC-10 level translator and modem
IC kit . PS-50 heavy duty power supply . PS·4301
PS-30 DC power supply · SP-430 external
speaker . MB·430 mobile mounting bracket
• YK·88CI88CN 500 Hzl270 Hz CW lilters . YK-88SI
88SN 2.4 kHzJl .8 kHz sse lilters . MC-6OAJ8OI85
desk miCrophones · Me-55 (aP) mobile rrecro
phone . hS·5/617 reeoobones e SP-40!50B
mobile speakers . MA-5/VP·l HF 5 band mobile
helical antenna and bumper mount . TL-922A
2 kw PEP linear amplifier . SM·220 station monitor
• VS-l voice synthesizer . SW-l 00A1200A12000
SWRlpower meters . TU·8 CTCSS tone unit
• PG-2S extra DC cable.



Comple re servce manualS are available 101 all Kenwood rransce,vers and mosr eccesscnes
Spec,t,cat,ons and ences ale subject 10cnange w,mour nonce or ob!;9<J!'on

- Large, easy-to-read multi-func
tion LCD display with night light.

- Audible beeper to confirm key
pad operation. The beeper has a
unique tone for each key DTMF
monitor also Included.

- Supplied accessories : Belt hook,
rubber flex antenna, PB-2 standard
NICd battery pack (for 2.5 W oper
ation), wall charger, DC cable,
dust caps.

Optional Accessories :
• PB- l: 12 V. 800 mAH NICd pack for 5 w
output e PB-2: B 4 V, 500 m AH NICd pack
(2.5 W outputj- PB·3 ' 7.2 V, 800 mAH
NICd pack (15 W output) · PB·4 : 7.2 V.
1600 mAH NiCd pack (1.5 Woutput)
• BT·5 AA cel l rnanqanese.atkaune battery
case ' ac-7 rapid charger tor PB-l, 2, 3.
or 4 • BG-S compact battery charger
• SMC·30 speaker rmcrophore • SG-12, 13
soil cases ' RA·3. 5 telescoping antennas
• RA·6 B StubbyOuk antenna ' TSU-4
CTCSSdecode unt! ·VB·2530 zm. 25 W
amouter (1-4 W Inpytl • LH-4. 5 leather
cases ' MB-4 mcoue orecket • BH·5
SWivel mount · PG·2V extra DC cable
• PG·3D Cigarette lighter co rd with filte r

Kenwood brings you the
greatest hand-held trans
ceiver ever! More than just
"big rig performance: the
new TH·215A for 2 m, TH·315A
for 220 MHz, and TH-415A for
70 em pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!
• Wide receiver frequency range.

Receives from 141-163 MHz.
Includes the weather channels I

r ransrmt from 144-148 MHz.
Modifiable to cover 141-151 MHz
(MARS or CAP permit recuueor.

• TH -315A conrs 220 -225 MHz,
TH -415A covers 440-449.995MHz.

.5,2.5, or 1.5 W output, depend 
ing on the power source . Sup
plied battery pack (PB-2) provides
2.5 W output. Optional NiCd packs
for extended operation or higher
RF output available.

- CTCSS encoder built-in . TSU-4
crcssdecoder oononat

-10 memory channels store !!!1..
offset, in 100-kHz steps.

- Odd split, any frequency TX or
RX, in melnory channel -or

- Nine types of scanningl lnclud
1n9 new " seek scan" and prior
ity alert. Also memory channel
lock'oul.

-Intelligent 2-way battery saver
circuit extends battery life. Two
battery-saver modes to choose,
with power saver reno selection.

- Easy memory recall . Simply
press the channel number'

-12 VDC input terminal for direct
mobile or base station supply
operation. When 12 volts applied,
RF output is 5 W' (Cable supplied')

- New Twist-Lok Positive
Connect ' lock ing battery case.

- Priority alert function .
- Monitor switch to defeat squelch .

Used 10 check the frequency when
CTCSS encode/decode IS used or
when squelch IS on.

•
IS

TH-215A/315A/415A
Full-featured Hand-held Transceivers
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87·139
Extension
Hams have been granted an
gO.day extension to the cern
mentary cutoff date on PR Docket
88-1 39. This rule-making seeks to
streamline the rules governing the
Amateur Radio Service. The new
cutoff date was changed to 29
November. This came about as a
res ult 01 many ham s' concern
about a part of the rewrite pro
posal which would give the Com-
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Reciprocal
Agreements

= =

Never Too Old

The FCC announced that three more coun
tries-Antigua and Barbuda, Dominica, and
Hong Kong- signed reciprocal licensing
agreements with the US.

Hams at the Scene

Murl Fox K86YPF is one man who apparent
ly has never heard the adage about " teaching
an old dog new tricks." Murl received his
Technician class call only three months after
celebrating his 97th birthday!

Amateu rs were among the first to arrive at
the scene of the August atst crash of Delta
f light 1141. The aircraft, a Boeing 727,
crashed at takeoff . Immediately after the
plane went down, both Dallas and Tarrant
County RACES activated their "Mass Casual
ty Plan " mode. Under the Mass Casualty

Plan, amateurs were dispatched
to the crash scene and to all area
hospitals to provide tactical back-
up communications. Virtually all
the amateur radi o ccmmur nca
trc ns between th e hosp ital s ,
where survivors were taken , were
on the 220 MHz band.

Some of the key operators were
Art Hunstable N5KSA who served
as Net Control Station for Dallas
RACES, Ken Winters NSAUX who
was one of the first hams at the
crash scene, and Jim Haynie
WB5JBP who manned the City of
Dallas Emergency Operations
Center.

There were 94 survivors and 13
fatalities in the crash.

Guinea Biseau

Scotland

govemment to deal with electromagnetic in
terference problems by sening EMI suscepti
bility standards.

Packet d lglpeatlng h8ll come to Scotland . A
packet radio digipeater (SWitCh) became oper
ational in central SCotland on 27 August. It
operates on 144.650. Address recept ion and
verification reports to GM1VBE.

Dave Heil J52US finally obtained 6 meter
operating privileges in this tiny nation on the
western tip of the African continent, located 12
degrees north of the equator . Dave (US:
K8MN) works for the US State Department.

To get this truly rare locale on the air, sever
al members 01 the Midwest VHf lUHF Society
are working toward finding a 50 MHz trans
ce'veetc loan to Dave,and welcome any dona
tions. Equipment sought includes a Yaesu
620B tran sce iver, amplifier, and memory
keyer . Contact the Midwest VHf lUHF Soci
ety, Clo Terry Netzley W8NJR, 1821 E. Troy
Urbana Rd., TroyOH 45373.

$S HOME-BREW IV $I
73 MagaZine again invites all home-brewers to turn their hot

solder into cold cash, and to get their name in print to boot. All
project have a chance to appear in the magazine, and we will
handsomely reward the authors 01 the creme de la creme of
these.

First prize is $300 plus a ten-year subscription to 73. Second
prize is $150. Third prize is $75. This is in addition to the payment
every author receives for publishing in 73.

Contest Rules

1, Entries must be received by 1 Apri l 1989.
2. To enter, write an article describing you r best home-brew
construction protect and submit it to 73.11 you've never written for
73, send an SASE for a copy of our Writer's Guide, or download
them lrom CompuServe (Hamnet forum , Library • ., filename
"7:JWAI"·').
3. Here's the real challenge: The total cost of your project must
cost under $73, even if all the parts were bought new. Be sure to
include a detailed parts lisl with prices and sources.
4. Our technical stall will evaluate each project on the basis of
originality, usefulness, reproducibility, economy of design, and
Clarity of presentation . The decision of the judges is final.
5. All projects must be original. That is, they must not be pub
lished elsewhere. There is no limit to the number 01 projects you
may enter.
6. All purchased articles become the property 01 73 Magazine .
7. Mail your entries to:

73 Magazine
WGECenter
70 Rte. 202N
Peterborough , NH 03456-1194
Arm: Home-Brew IV

Space Op erat ions

AO · 13 operations continue normall y.
On 19September, a new schedule renecte the
spacecraft artnuce change.

The lirst Mode S transponder tests were
successfully performed beginning at about
2025 UTC, 17 September. Three stations
were on during the first test run-VE4MA,
WB5LUA, and K0RZ. Mode S uses an uplink
at 435 MHz and produces a downlink et 2.4
GHz. All three stations on the initial test ran
SSB. K0RZ says the measured uplink band
width was 35 kHz; the measured downlink, 34
kHz. More than a dozen stations around the
world reported hearing the 2.4 GHz beacon.
Recent reports suggest good to excellent re
sults may be obtained from very modest en
tennas. DF5DP used only a 20 dB gain yagi .

AMSAT·OL and AM SAT·NA tha nks all
those who submitted telemetry reports on the
Mode L AGC levels. They have now estab
lished an automated system on AQ-1 3 for l0g
ging AGC levels.

AQ-1Q is out of service tor an indeterminate
periOd due to poor sun angles . Recently, its
beacon has been occasionally heard sending
garbled PSK telemetry . Th is indicates the
spacecraft IH U is po wering down during
eclipses and , when re-powered,
logic ci rcuits assume an indeter-
minate state. Occasionally the
PSK beacon will be commanded
by a chance logic slate.

RS·11 will be operating Tues
day through friday on Mode KA
and weekends on Mode A. There
is currently no R8-10 operation.

The new Mode S test window
will be announced. Mode S bea
con will run concurrent with Mode
L but. lor power budget reasons,
will cause Mode J to be turned off
during Mode S beacon ope ra
tions. On or about 19 September,
the altitude will be changed to
BLON '*210 and BLAT = +5 to re
spond to seasonal sun angle
changes.

Canada
A new Radio Communications
bill was brought to the table in
the House of Commons by the
Hon. Flora MacDonald, Minister
of Communications. This is the
first proposed major revision to
Canadian communications law
since 1938. If passed, it will permit
the Canadian Government to stop
the importa tion , manufac ture,
and sale of substandard rad io
equipment, and also permit the
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mission sweeping authority to restrict a ham
from operating if his station caused any AFI .1f
passed as written. there would no longer be a
system of checks and balances of FCC per
sonnel handling RFt complaints. They could
simply order hams off the air without appeal
recourse .

Dead Sputniks
leonid Labutin of Moscow, 8 prime mover
in the So viet Radio Sputnik (RS) program,
reports that on 15 July, the first Western ama
teur visited the USSR AS command staten
RS3A in Moscow. Danny Kahn SM0NB.! of
AMSAT-SM, visited UA3CA during his recent
stay in Moscow. Danny interviewed the chief
operator there, leo Makhakov RA3AT, made
tape recordings. and look pictures.

Danny will likely make an extensive report
on his visit to RS3A aner returning 10 Stock
hOlm. Perhaps the most interesting news he
learned was that, according to the operators
at RS3A, R8-Sand RS-7 are now definilely out
of operation . RS3A gradually lost control over
these last two active AS satellites of the AS-3
to AS-8 series. They are convinced that the
batteries in AS-5 and AS-7 are dead and so
expect no new activity from them . A S-3
through AS·8 were launched together on 17
December 1981 .

Amateur Radar?
Nick Leggett N3NL continues his campaign
wi th the FCC to obtain permission for ama
leurs to experiment with radar. He has now
asked the FCC to modify Part 97 of the rules
so that all AACES radio stations and all corn
mercieuy buil l amateur equipment be protect
ed fr o m Elec t ro mag net ic Pulse (EMP) .
Leggell claims that, to date, only a few select
ed military systems are shielded from EMP.
He claims communications equipment can be
protected from EMP by conductive shielding
and active bypass devices. He asks that Part
97.4 require that all amateur stations manu
factured or sold alter 1 January 1990 be so
protected.

Japanese
T-Hunting
T.hunting Is quickly ga ining popularity In
Japan. Last year. the first National Amateur
Radio Direction Finding (ARDF) Competition
was held in November 1987. with amateurs
from the People's RepubtiC of China {CRSAI
and the Republic of Korea (KAAL) participat
ing . ARDF. which was introduced to Japan
from Europe, is attracnnq the interest of many
Japanese hams. ARDF events have already
been held in various locations throughout
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Japan under the auspices of JAAL branches
and JA AL-affiliated clubs.

88 and 73
The numerals 88 and 73 have been 8 tradi·
tion in communication languages for almost
130 years. The older of the two, 73. appeared
in 1853 meaning " My love to you ." In 1857.
the first official definition made it a "fraternal
greeting between operators." Twoyears later.
in 1859, Western Union made 73a part of their
"92 code" to indicate "Accept my compli
ments." The final change came in 1895, when
73 meant " Best Regards" for the telegraph.
and later for radio, operators.

88 never received the formality of an official
listing until it was adopted as ooe of the ham
abbreviations. It had been one of the teleqra
pher operator's traditional terms since well
before the turn of the century. During the First
World War. 88 was used by the U.S. Army
Signal Corps. again strictly as an operator's
abbreviation in unofficial communications.
But at the close of the R rst World War, 88
achieved official status as part of amateur re
oto terminology, " Love & Kisses."

Not-50-Secret
Service
ever wanted to listen In on the men In
shades during a presidential visit? It's eas
ier than you may think!

Most frequencies used by the Secret Ser
vice/presidential protect ion agents are in the
UHF range, and most of the transmissions are
unscrambled voice narrowband FM . It ap
pears that as many agents use plain Engl iSh,
as those who use code and ciphers. The
secret service has also been known to use
portable repeaters. Frequencies used in the
past (either repeater output or simplex):

Air Forc e One/Two in t he a ir
171.235MHz

Air Force OnefTwo on the ground
171.285MHz

Presidential Limo- l64.885 MHz
Secret Service agents- 165.3751

.6851.785, 166.700, 167.025.
169.6251.925, 171 .2351.285 MHz

France
On 6 Meters
France has authorized its amateurs the use
of the SO-51 MHz band on a permanent
basis. The band will be available only to ama
teurs living more than 100 miles from a televi
sion transmitter. Three watts ERP et a dis
tance of 150 km from a channel 2 transmitter
is permitted ... extending to 10W at a dis-

tarce of 200 km. For channels 3 and 4. the
protection zone is the signal coverage area 01
the television station. CW, SSB. RTTY. and
packet are aumcnzec to fixed stations only.

Repeaters in China
Members of the Boeing (Seaule) Aircraft
ARC were in China demonstrating FM.
repealers, and interlinking systems on the am
ateur 2 meter and 1V. meterbands. According
10 Yaesu USA VICe President of Marketing
C.H. " Chip" Margelli K7JA. the seattle ama
teurs took with them repeaters from ICOM and
Spectrum Communications, antennas from
Larsen , and a number of Yaesu handhelds
that are being used to demonstrate all aspects
of VHF-FM operation. including autopatching.
They also took along peeker radiO gear from
Advanced Electronic Applicatioos, and vari
ous peripherals supplied by a long list 01 man
ufacturers.

The demonstration was a ;oint effort of the
amateurs from Boeing working with the Ama
teur Radio Manufacturers and Publishers As
sociation.

Navy Testing
at Va Capes
If you live near the Virginia Capes or will
be on a boat near there. be sure to listen to
the maritime not ices about the Navy test
ing going on in that region. The Navy is simu
lating nuclear blasts to learn about its effect on
radio equipment. Make sure your gear is well
shielded!

NBC Hams

Hams who are current orformer employees
of the National Broadcasting Company can
keep track of one another over the 20 meter
NBC Retirees Net. Hosted by Tony Rokosz
W5RFO,the net meets daily al lO AM Eastern
time on 14.242 MHz. Aokosz, a lormer NBC
Maintenance Supervisor, runs the conclave
from his home in Rio Rancho Estates. just
north of Albuquerque, New Mexico. For more
in formation on the net. write Tony at 1523
Sara Rd., Aio Rancho, New Mexico 87124, or
call him at {5051892-8308.

A Hearty Thanks
• . . to the cast of thousands who helped
supply this month's QRX items. Among them
are : West/ink. ASR. FSAARC Newsletter.
TSRAC B·N·T. QRZ Newsletter. CAREN's
World. BirmingHam. JARL News, WcrldRa
clio. Great Falls AARC News/em". Mike &
Key. NABET News. CARF , W70 10 . and
GB2RS.
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The TE-144 Deluxe
CMOS Keyer

TRAC Electronics, Inc .
PO Box 7685

Chartortesvme VA 22906
PH: (804) 973-3669

Price Class: $76

TRAG down this good value keyer.

T he TE-l44 is a deluxe CMOS electronic
keyer lrom TRAC Electronics, Inc. There

are six different models of keyers thai TRAG
manufactures, of which the TE·144 is the mid
cre-ct-m e-noe. It offers dot and dash memory,
sidetone, a tune function, and speed (5-50
WPM) and we ight controls.

Dol and dash memory only remembers thai
a doVdash is sent in a specific order and out
puts it in the proper order, (if the operator gels
ahead of the outpul). This memory assures
accurate output, but can't be recalled or pro
grammed. The sidetone feature includes a

" The sidetone has tone
and volume control. "

tone and voume contror. Slcetone capability
permits the keyer to be used as a practice
code osci llator. If srdetone is not requi red,
TRAG suggests turning the volume to mini
mum to prolong battery life. The weight con
trol allows you to add a dist inct ion, or thick
ness, to the dot and dash lor different
operating conditions.

The input and output are '1_. jacks. In the
TE-1 44, the tip of the plug is common, a
somewhat unusual configuration. The sere
matiC and instructions do not specify whiCh
connector is for the dot and dash, which r&-

qu ires a l ittle detective
work.

To tune, put the SEMI--AlJ.

TO/AUTO switch (positioned
in the back 01 the box), in
the SEMI-AUTO posi tion. This
is somewhat awkward if the
back side of the box is not
easily accessible in the
shack. The only other adjustment on the back
is the PaS/NEG (grid block) switch. Unless there
are other changes in the shack, it only needs
to be adjusted at installation.

Circuit Workings

The CMOS circuitry allows the TE-144 to
draw low current Irom the battery, thus elimi
nating the need for an on/oil switch. A single 9
volt battery will last one year under normat
operation.

The circuit is described as follows: A clock
osci llator establishes the basic speed of the
dots or dashes selected by the paddle-con
troll illQ IC. A clock division in another IC es
tablishes precision timing control 01 the dots'
in tra-character spacing and the dashes. A
th ird IC with its weight control, allows some
"stretching" of the dots and dashes as de
sired by the operator. This weigh t·modified
code gates on the audio oscillator, whose lone
(frequency) is operator-variable with the TONE

control. Th is audio version of the code is

brought to a suitable output level by a tran
sistor amplifier using VOlUME to control the
level. A fourth IC, in addition to gating on the
audio oscillator (sidetone), controls the tran
sistor switch MPSA92 and MPSA42, whiCh
provides contact-to-ground output for one SW
(POS/NEG grid block switch) position and a posi
tive output voltage for the other SW position
(for the requirements of the transmitter to be
operated).

All the Chips are on sockets and solid wire is
used for all interconnects. The unit is housed
in a heavy aluminum box with "feet" on the
bottom to prevent marring. (I recommend
scraping some paint away from where the cas
es connect (at the screws) to improve the
bonding.) The integrated circuits (ICs) are
easily available at most electronics stores.

With the TRAC TE-144 connected between
my Bencher Paddle and 1(;.430$ , the keyer
functions well and reliably. The TRAC TE·144
is competitively priced and is a good IookillQ,
good operating piece 01 equipmenl. lJJ

I
KEY .'G OUTPUT

.,.. '

:+"
IHECTIIO ,"OC$ lNC

110& "A~D BlOG
BUH ALO , NY ' _203

Photo A. Internal view01 the TRAC TE-144. Photo B. The back panel showing the positions of the switches.
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CIVIL AIR PATROL
Best kept secret in the world.

by Phil Nowak KA9KAF

Photo A. Ont' oftht' maJI,vaetivi/it'S ofCAP. Mitch Half " Rt'd Fox 271" copyillg traffic.

What kind of rad io
ope ra to r's li 

cense can you obtain
wit hou t having to
wade through either
code or theory? CB is
such a license- but it
lets you operate only
on a few cha nnels ,
and with very limited
power. Yet there is a
lice nse that allows
cons ide rab ly mo re
scope-one hundrcd
a nd fifty walls o n
26.620 MHz, opera
tion on HF and VHF
subspectra . and oper
ation in a number of
mod es , i ncl ud i ng
voice and RTTY .
Mu ch ha m ge a r
nowadays is easily
convertible to fre
quencies in this Service . Licensing starts at
fourteenyears old. If you ' re lucky, you might
even get a couple of weeks of an all-expense
paid vacation in a foreign land .

No, I'm not suffering from code-induced
delusions. This service actually exists , and
quite natu rally . thr ives . II is the Civil
Air Patrol , the US Ai r Force Auxiliary .
CAP has ove r seventy thousand members ,
many of them cadets under the age of eigh
teen. Senior members are generally twenty
one and older.

The Waukegan Civil Air Patrol squadron is
an outstanding example of what can be done
to interest young peop le in amateur radio.
Based at the local airport , the Waukegan
sq uad ron boasts its own communications
building equipped wit h a complete radio
room . A CAP group consists o f several
squadrons . Lieute na nt Colonel Leonard
Bromstead WB9MTC is me communications
office r for both the squadron and Group
Twenty-Two. Col. Brornstead , a CA P mem 
ber since 1952 , was chose n CA P Communi
cator of me Year for 1986. He has been the
"Elmer" for dozens of young people in his
area and conducts ham classes in his home.
Over thirty people have become amateurs as a
result of these classes.

CAP Ham~

Ted Mathis N9HJN is a sixteen year old
ham. " 1 was interested in radio as a small
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boy, After I joined CAP, Col. Bromstead
encouraged my interest in communications. "
Ted is the only licensed amateur in a high
school of 5000 students. When he carries his
handie talkie to school, other kids think it's
some kind ofCB. He notes that " Most school
kids have never hea rd of ham radio ." Ted.
who has recently upgraded to Technician ,
remembers what launched him into this fasci 
nating hobby: " I wouldn't be in ham rad io
had it not been for CAP."

"CAP has
over seventy thousand

members."

Mitch Hall age fifteen, who holds the
CAP call " Red Fo x 271 ," also recently
entered the ham ranks as a Novice licensee .
He concurs with Ted : "I wouldn't have even
thought of a ham license without CAP."
Mitch has also had a wonderful time with
CAP. and really appreciates the hands-on
practice. Asked if there was a ham club in his
school, he answered with depressing pre
dictibility : "No, and most of the kids have

never heard of ama
teur radio. '

Best Way (0 Go

Why is amateur ra
dio activ ity in schools
o n th e wa ne? Fo r
one. it's very hard to
get teachers to run
ham cl ubs. L en
WB9MTC feels that
th e m a in r e a son ,
however, is that ham
cl u bs don 't o ffe r
enough initial excite
ment for young pe0

ple. In a CA P pro
g ram , cadets often
ride on Air Force air
craft, such as the C
130 Hercules. They
t ake ca mping a nd
hiking trips. Cadets
visit Air Force bases

(Wright-Pauerson AFB in Dayton, Ohio, and
Strategic Air Command at Offut AFB , for
cadets from the Chicago area) . CAP has three
primary purposes : ae rospace educatio n,
emergency services. and me cadet program.
Cadets participate in all three .

" Young people are introduced to radio
co mmunications , in the midst of all the
excitement , and so they develop a good asso
ciation with it," continues Len , " This helps
them appreciate amateur rad io that much
more when they sta rt getting involved with
it. "

Cadets are encouraged to study aerospace.
They take periodic exams and are rewarded
for good marks by promotion to higher rank.
A cadet can progress all the way to cadet
colonel.

The US Air Force sponsors several CA P
search and rescue missions each year. Group
Twenty-Two cadets are capable of hand ling
most of the communications workload of a
mission, both in the radio shack and out on
the flight line . They talk to pilots, flying
observers, and ground personnel. Pretty ex
citing stuff, especially on an actual mission.

Plenly of Incentive

A very nice feature of CAP is the interna
tional air cadet exchange program. Every
summer, a few lucky cadets, along with se
nior member chaperons, spend two weeks
vis iting foreign countries-at government



Pho/(, B. MI'ual cadets gntiflK th~ 10...-d0"'"11 Of! a CatWdair ChaIlt'flK~r from th~ co-pilot.
Tennstedt,

o n more fre-

AIR FORCE A1JXI.IARY

to tal k to mo r e pe o ple
quc ncres.

Get Involved!

Souod appealing? Look up CAP in you r
telephone di rectory. Can't find it there? Send
a postcard to HQ CA P-USAF/PA, Maxwell
AFB, AL 36112-5572; A TfN : Tsgt. Scort
and ask them to put you in contact with the
unit nearest you. Too impatient to wait for the
mail? Call 205-293-5463 and ask the same
question. Tell them you read about it in 73
magazine . Break and end. This is Red Fox
197.out . DI
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Photo C. Cot. Bromsteod.flanked by Aflgt'fa and Veroflica , holdiflg
his "Communicator a/ the YeIJ r " trophy.

in touch via ham radio with
her father, Milo W0 NSW.
in Kansas.

Indeed , CAP and amateur
radio activitie s often support
each other . For example , the
Wa ukegan squadron runs an
annual hamfest . " It has been
pro fitable e very year we
have held it. The proceeds
go to fund squadron activi
ties thoughout the year. "

CAP Lingo

While there is a lot of em 
phasis on hands-on training ,
fo r ma l co m munic a t io ns
procedures are also taught.
The student learn s the use of
prowords. These are words
with spec ific meanings that
comm unicato rs recognize ,
such as " Over, " " Roge r,"
and "Out. " The CA P radio
operator takes an exam on
communications and opera
tional procedu res at the end
of the class . If he passes. he
receives a Radio Operators
Permit. This allows him to
talk o n any CAP rad io with
all the privileges mentio ned
earlier.

J usl the B~innin~

The Ci vil Ai r Patro l o ffe rs many ex
ci ting activities for teenagers and adults
alike. Communicat ions is an integral pan
of the entire process . While it is much easier
to get an Rap card than it is to get a ham
license , there are just a few freque ncies
that you can use . Your audience is also
qu ite limited . Rag-chewing is not encour
aged , since these are military frequencies.
Once CAP radio ope rators gain some ex
perience using the radio, they often want

" .. most of the
kids have never heard of

amateur radio. "

Opportu nity.. a nd Fun with a Structure

Cadet squadrons meet o nce a week . This
provides an ongoing structure for both cadet
and senior members. When someone like
Col. Bromstead takes an active role in re
cruiti ng, mot ivat ing , and training young
communicators, it is inevitable that the ham
community benefi ts.

Kids aren 't the o nly o nes becoming hams,
either. Carol Sza rfinski KA9PRE is a captain
in CA P. She is a senior member and a gradu
ate o f Co l. Brom stead's ham class . She
told me , " I hea rd about the week long
CA P communications school held ann ually
by the Great Lakes Region. I joined CAP to
go 10 that school.." Her hu sband . Mi ke
KA9 ATL, and her fathe r W0NSW , are
pleased at the new hams . Now , as Red Fo x
277, she conduc ts the Tuesday night CAP
northern Ill ino is VHF net. She can now keep

Cadets also parucrpate in actua l ELT
searches. A ground team goes into action
looking for the target. Ninety-seven percent
of the time it is a false alarm- but they often
Soave lives in the rema ining 3 percent o f true
alarms.

RDF Activities

What bearing does CAP have on foxhunt
ing? Plenty! There a re ma ny simulated
downed aircraft searches . In the Waukego n
g ro up, Col. Bro mstcad co nd uct s ELT
(Eme rgency Locator Transponder) search
exercises. An ELT is an automatic on-board
transmitter used to locate downed aircraft .
A radio operator at a base station directs
cadets in a car to a target location. A senior
member drives the car and follows the d irec
tions of the lead cadet. Whcn they reach
the target . they identify it. The next cadet in
the car gets to be the lead cadet, and they
search for another target. Everyone get s
a turn .

expense. The cadets chose n to go are the ones
who are very active in their units.

Aviation is a big drawing card . Angela
Greanias " Red Fox 31 1, " a fi fteen year old
female cadet, joined CAP to enter a flight
tra in ing program at red uced cost . She
stresses. " CAP doesn't have to lead to a
military career. 1personally have no desire to
jo in the military, but that doesn' t keep me
from having a lot of fun with CAP. " Angela
is the Cadet Pe rsonnel Officer fo r the
squadron. Angela' s made many new friends
in CAP, and she feels it's developed her lead
crship abilities. Angela opera tes a Regency
VHF crystal-controlled radio for her CAP
communications. She's now studying for her
ham ticket to broaden her communications
horizon.
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R8-232 Pori for The C-611
Allows easy fi le transfer to and from the C-64.

by Ralph Neal
AS- 232 115-232

...n.... no

SlG....l SlGMAL

••• ...
COMPUTE A 1' 1 COMP!JTElt 1Z1

Figllr~ 2. R5-2J2 cab/lfIg ..,"ng.

and small fi ltering capacitor. I was able to
half-wave rectify the 9 volts AC and obtain
about 12 volts DC. well within the 7- 15 volts
needed.

When building this circuit. you will notice
that only seven of the 14 pins are used on the
MCI488 and five on the MC14891Cs. Often
it's a bad idea to leave your inputs dangling.
as in TIL and CMOS logic. but in this case it
docs not seem to hurt. I have used this circuit
several times now. with good data transfer
each time.

Now refer to Figure 2. To use the RS-232
interface as a null modem. connect the TXD
(transmit) pin to the RXD (receive) pin and
the RXD pin 10 the TXD pin. You may need a
third line. marked DSRIDT R (Data Set
ReadylData Terminal Ready). to inform the
other computer th t the C-64 is alive andIt thdto

The Circuit

See Figure I . This is a relatively simple
arrangement. requiring only three ICs for its
operation . However . the voltages needed to
power the MCI488 line driver range from
+ IS volts DC to +7 volts DC on the positive
side. and from - 15 volts DC to -2.5 volts
DC on the negative side. In fact. there are no
usable voltages for the MC I488 line driver.
plus or minus.

agreed to a standard interface for serial trans
missions. They agreed that -3 to - 25 volts
would represent a logic of I. and + 3 to + 25
volts would represent a logic of 0. While the
C-64 is quite capable of sending and receiv
ing serial transmissions, it does not do so at
these voltage levels. The C-64 uses a TIL
standard in which I is defined as a voltage
between +2.4 to +5 volts. and 0 as a voltage
between ground to about 0.8 volts. There are
several ways to to make the TIL standard
compatible with the RS-232. They range
from discrete circuits composed of transis
tors, optical isolators , and the like. to ICs
designed just for that purpose . In this anicle I
chose the latter. using the MC1488 line driv
er and the MC1489 line receiver.

was no ar a ,
5\10C 5\10C TO - 5\1 DC generate the required ready. The fourth line from the RS-232 inter-

(2J CONV ERTER voltages. I obtained the face is attached to the signal ground from the,
, negative power with a other computer's RS·232 interface. Once the

special purpose IC. the null modem cable is configured correctly.

f lO"F "

I c I ,
"07660 rca

1'l70 PF

76HJ voltage inverter. you will need to load terminal programs into, -'VOC I 14 88 Using two IO~F capac- both computers. Then you should be able to
uors. this IC takes +5 communicate from one computer to the oth-

, .. .....O" F volts DC and converts er. as you would in communicating with a
J, ;J;" OSRI them to - 5 volts DC. BDS.

'" OTR The positive voltage Inclosing. I would like to pointout that this
PA'

z

m=:t 0 TOP'
(MJ was even simpler to ob- circuit has other possible uses besides that of

" tain. While the user I/O a null modem. It should be possible to con-
IN4001

ha s nothing g reater neet RS-232 modems and printers to the C-64
9VAC

110-111 than 5 volts DC. it does using this interface. Perhaps someone read-

lIOO"F
h a ve a 9 vo lt AC ing this will be inspired to do so. Happy

PB7:J
source. With a diode building! 1JJ

ILl

+ ~i~P82 User UO Port
(El " Type Pin TypePI", ,

R'O
, GND A GNDflAG 2 It>(BJ 2 +5V B FLAG21489

RESET C+5VOC 3 PB.
PBO 4 CNT1 0 PB'

<cJ
IS< 5 SP, E PB2,

B CNT2 , PB3

PB'~ 7 SP2 H PB4
(Fl

T470 PF D- e PC2 J PB5
d, 9 SEA.ATN IN K PB.

GNO GNO 10 9VAC L PB70.2 . A,N l
C-64 USER 1/0 PORT P INS S HOWN IN PARENTHESES 11 9VAC M PA2

' 2 GND N GND
FiKur~ 1. C-M RS-2J2 pon ;nurface jchematic.

A U ttle RS-232 llistor )'

Several yean ago. an industrial committee

T here were many text files on myoId
C-64 computer I really warned 10 trans

fer to my Arniga. Unfonunately, this wasn't
easy to do. I transferred the first files by
uploading them to a local BBS, and then
downloading them with my A rniga. This
works, but it is time consum ing, and requi res
two modems. one each for the C-64 and the
othercomputcr.

For the Amiga. it is more convenient to use
a program that allows the computer to read
C-64 files . However . the d isadvantage is that
to usc the program, you must have a 5 \4 N disk
drive 3U3Chcd to your Amiga, nOI a popular
drive for the Amiga.

A third possibility. and the one I prefer. is
to use a null modem . For most computers,
this is simply an RS-232 cable running from
one computer to the other via the serial ports.
This will not work for the unmodified C-64
because it has no RS-232 serial pons. With a
little work and time. however. you can build
an RS-232 port for the C-64. But first , you
need to know a lillie about how the RS-232
works.
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• Automatically erases memory

and rap id ly charges N iCad
batteries up to 15 Vol ts .

• Allows batteries a long life
with maximum capacity .

• Helps restore a tired battery.
• Full 2 year warranty .
• Cost effective. saves money.
• Ponce de Leon never had it

so good.

nms
~03
FOUNTAIN 01 YOUTH
1_ NiCad BATTCRIES

~Control P l"OCIu cca U n l lm lted, l nc.

5 Somerset Dr., Coatesville. PA 19320
(2 15) 383-6395

~~,

!NQU'W't .S 'NV'TE.D

,

( .

,, .

GET YOUR BEARINGS STRAIGHT

~~

Ilt lasI ! A map dedka.~ to the ,"<:I lO amaletJr . Anrooundng the Azimuth·EquidiSlant .....a ll map from
"'-the G~t Circle Map Co.

An iUimuth map prov~ inform.ttion " bout he" ding and range to "ny pece on E.tr1h. No longer will
you have 10 guess at "'hieh wa y to aim your beam enteone fo< lh<lt rare OX.

Each rnep is specially drawn with your slalion at the exact center. The rest of the world is spread out
around you. To use the map. simp ly find the target station end read the compass head ing from the border
of the m ap . To lind the renqe. coun t the nu mber of ring s from the center . Ea c-h ring is spaced 1000 m iles
apa rt . Voil.l! You no..... kno ..... the true heading and range 10 th e larget station .

The maps are custom drawn wit h compute, accuracy for your locat ion and are pefSOOdliled wit h your
station"s ca ll sign allhe lowe r right . Each mdp measures 35·-x23~. is bnghtly colored. and is pr inted on
high quality poster stock makin.g it suitable for Iraming.

To order. seod $39 chKk or money order "nd your st illion 's Cilll-.ign " nd location {if you he in a large
city . statewhidl side of townl to ; If fr . lf1\ If"

\J,'~ '" "" ,...d~ III J4p\:... o.
P.O. 80x 691401 • San A ntonio, TX 78 269

CIRCLE 3 46 ON READER SERYICE CARD

COMMUN ICATIONS
10101 E. 106d l SiI. 1adpla.,IN 4fi2S6

_ Toll Free 800-445·7717 ~.
~ V... and Mule rCMd

(COD sllQhtIy Iuqt-l _ .
tnlndJ.;uw. 317·&I!H51O Collec! r A:1. (3J 1) 849 8794

CIRCLE 3 SS ON READER SERYICE CARD

• lncll>deo ...~
:::'_" ec/l&r~" belle..,.

chu'J'!rl adaptor &. belt
clip Full ,anQe of optIOnal

.cceuoneo Ivallabl.
' Cov<!rs 21 ,Sl MHz. J()3·IH MHz.

406-S12MHz. and800-950MHz

AR900 • 'SCan !.&N::I and SSe&rch knl<s
T_ _ f.-_ . 2SDo.yS.~c.w-_.

,- - '-"', FuDbfund"nolSa~$299 00 ' No r'~CUI_
• 'S-: :-~ $¥"" I'I'lo- WI 12 00

CALL SIGN CUPS
P. O. Box 17062

Raleigh, NC 1761 9

THE PERFECT GIFT
FOR ASPECIAL HAM

CALL SIGN CUPS &MUGS
Put your amateur radio callsign on our dis
tinct ive ceramic 10 oz. coffee or 15 oz.
beer mug, with the AAAl logo on the flip
side.

l et people know you're proud to be a mem
ber of this lime-honored fraternity!

Get one for the shack and one for your
workplace . Cup or mug pairs can have the
same or different catlsigns .

'---

NC res. add~ sales ta~

An....,., dubs' WfJle lor!1peC181 tel"""", jlOUf dub logo

100z. mug $5.95 210r$10.95
15 0z. mug $7.95 210r$14.95

(Shpg. &. hendlg $ 1 SOJl"f mug Of mug PM)

SEND YOUR ORDER TODAY
Orders.ecewed by Dec . to ... guer.nlet!d deIM!ry for
Ch"'lmllS. Regulil. deli\t'l:l<'y • _'1

SAVE MONEY
Why throw
away your toner
cartridges?

SAVEA
BUNDLE
WITH US

CtRCLE 81 ON READER SERvICE CARD

Printer Productivity
remaoutectures your
toner cartridges. We
d isassemble, manual
ly clean and inspect
the cartridge, then fill
with premium quality
toner, Pr int er Pro 
dllCtivity is backed by
over 20 years experi
ence in the laser prinllng industry. We offer Iree
shipping VIa UPS lor prepaid orclers

ARE YOU READY TO START
SAVING MONEV?
1. Place cartridge AND green cleaning wand in

as much original packaging as possible.
2, Clip this coupon and inctude w'th order to

receive $1 0 Off crees below . .
Series I or II . _ $79
All Canon PC copiers __ SS9
Brown or dark blue $149

3. Ship" PRINTER PROOUCT"'T]
316 Creek Bend Drlye
Woodstock. Ga. 30188
(404)928·1587

~ PnnIMS' 3O-5O'llo more CClP'" lhan. __ C8!"',-
-canon PC Ct4M<S: lClO'lto more~ lhen. '- 1;8r.--CIlrtndge can be remanu!lIC1'u.ed 5-8 times
- H'lJOOr q Uality priIllS

~: 8lack. Ullra Black . Sr()*n, Blue
- New car1ridge--5c per oo!>y , Remanu ractu.ed canridge

- less than 2Cper oo!>y

- , IXl'MI unconchhonal gua.antee

Printer
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DON'T CA.BU Oft
YOUR f1t£QUENCY

CALL OR WRITE
FOR FREE CATALOG
·R...... .,....,1ffy prtetn;

COVERS All BANOS
160-2 METER
150-220-450
850-1296 MHz

10M, 5"'"
" " '"~••• 1000 .....

,-~,.. .-• • ~-.- ,--
SPECIAL $10 WITH ORDER

x I 0- Xl OOAudloMultiplier .. ... $4 9.9 5

._..c:t..... r.,- /"". -'/
B & B INSTRUMENTS ~ .~

408 LIl er..b~R-.I
EI CliJon. CA 92021

,

Y
.COlOR, A" key_'dS <:otM III BLACK...

OPTIONAL: SpKity DARK BROWN. COfll_Y ....:WATER PROOF/DUST PROOF. COmp\fltlrly
MIl eunl. lned - NO RFI • Simple :!-wir. COllne<:hun.J Oulpul level adl· • Wide op.....lIng '1Il1Ie 4 10 18 VOC •

W.de le mPflf'Iu" ""\16 -u oto " 160°F. Suppllad willi
in ....uclion.. IGhenullic, 1....p1.le & ....dw••e.

P·TV 12 KEY VERT. $53"
P·l" 12 KEY HORII. $53'

P·IV 16KEY VERT. SSl'

DTMF/steel keys!
sealed gold contactsl

AU. lJ'ollTS ARE COVEREDBYOUR 5 YEAR LIMI TED W4RRANTY

All MODELS INCLUDE: AC Adapter plus Anterwla

MADE
IN THE
U. S. A.

-
egoo 139.95 '_'C.O 25... )5 ...

C1200 16 9 .9 5 '5 .., 25 ...
, ...... 'c.o
11 ' ·· .o·q

C1400 19 9 .9 5 .- ,,-

INTRODUCING
THE NEW lO·Hz-l.4 GHz

<O A T A S C A N) FREQUENCY COUNTER
FROM B & B INSTRUMENTS

ORDER TODAY
(619) 579·2258 or send check or money order 10:

ACCESSORIES
BAC·8 8AANlcadPack $19.95
Sp·2 SMferProbe {HI·Z) $19.95 AM 1200

TERMS: Shipplnc. handling and Insurance
please add 5 % 1$2.00 minimuml to a max
imum 01 $10.00 each order. CA res. plea..
add 6 % salH tn.
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FEEDBACK

In our continuing effort to present the best in
amateur radio features and columns, we've decid
ed 10 go directly to the source-you, the reader.
Articles and col umns are assigned feedback num
bers. which appear on each article/column and are
also listed below. These numbers correspond to
Ihose on the feedback card opposite this page. On
the card , please check the box which honestly rep
resents your opinion of each article or column.

00 we really read the feedback cards? You bet!
The results are tabulated each month, and the edi
tors take a good. hard look at what you do and don't
like. To show OU f appreciation, we' ll draw one teed
back card each month and award the lucky winner a
free one-year subscrip tion (or extension) to 73.

To save some money on stamps, why not fill out
the Product Report card and the Feedback card and
put them in an envelope. Toss in a damning or
praising tetter 10 the ed itor while you're at it. You
can also enter your a SL in our aSL of the Month
contest. All for the low, low price of 25 cents!

Feedback# Tille

1 Never Say Die
2 QRX
3 Review: TE-144 Deluxe

CMOS Keyer
4 Civil Air Patrol
5 R$-232 Port for the C-64
6 Review: Home-Brew Fun!
7 Don't Lose Your Memory!
8 Packet Tuning Indicator
9 Mid land 13-509 Modifications

10 Decatur Ham Launches
Satellites

11 Charging WithoU1
Over-eha rging

12 New Products
13 Review: Communications

Concepts
14 Review: Carolina Windom

Antenna
15 Homing In
16 Index: 12188
17 ATV

FeedbackN Tille

18 Buyer's Guide

19 Aerial View
20 Hamsats
21 Letters
22 Review: Full Duplex

in a Hand-held
230RP
24 Ask Kabocm
25 Above and Beyond
26 DX
27 Review: B & W PT·2500A HF

U near Amp
28 Special Events
29 OTHDX
30 Barter 'n' Buy
31 Yearly Index
32 Tech Tips
33 Ad Index
34 Dea ler Directory
35 Looking West
36 73 intemanoner
37 RTIYLoop
3B Propagation

Exp. Dateo Amell

o Coo: !; Enclosed

o Visa

____________ _ Stalc _

r O YES' l::nl t:::CCi:-my;;y of-;;AlIUlleur R:;iOa~me I
• every momh. Please start my ~bscri plion immediately: I

I year ( 12 i~suesl f....S19.97 and a FREE 73 BASEBALL CAP!·
r-:ame 1

I Add~ 1
City Zip _

I 0 a.u Me 0 Charge my Cre<.1il card I

I A"O"""'~=~~====~~::==~~~=== II
O MC

I Signafure
I Off....... od "'" 11Im,I<d 10m. only . C. foro,." MI"""orden: l27 "'" tel" 112..-./ U.S. r-b I

PI<a>o< .."""~_(,_, ........ ,>nyorf..... _ , ·F.....,n..., ... 101'1'd ' 'olooh ""'Y
~.ilt.:::."' ''':::J "",=.'~ ,t; . ,.~"",. ~. r-=:. A'=~'V~7~~ -l

You've discovered the greatest hobby in the world . And 73 Amateur RmJio captures the excitement of amateur
rad io like no other ham magazine in print today . With 73 , you ' ll havefim discovering the thrills of this grea t hobby .

And whi le you 're al ir. you ' ll also learn more about ham rad io.
Don 't take the risk o f missing 00100 all 73 has to offer . You can have yoor issue of 73 del ivered 10 you r home
every month for ju~ $19.97 ( 12 issues)--lhat'S43'1 off lhe cover price!

And with every paid subscription ....e'Jl serd ) 'OU a FREE GIFT: a greatlooking 73 baseballcap .
A home delivered ropy of 73 means you ' ll never miss OUI 00 tbese tremendously popular
monthly columns: ,.."":'~

eConsr rucnon projects : The most homebrew projects anywhere.
- Prod ucr rev iew s: Belly-to-belly match ups of new gear.
- Aerial v iew : Everything you ' ll ever went to know about an tennas.
- QRP: For low power afc jon ados.
- WEATH ERSATS: Gellhe latest fa.'( 00 the weather .
eNever Say D ie : And yoo bel l won't .
- 73 International; 73 Amateur RudiQ is the ooly ham IT1llgazine

wuh monlhly news from every comer of the world .

FELLOW RADIO AMATEURS,

And rcmcmberc- wirh eve ry paid subscription
order, you'H receive a FREE 73 BASEBALL
CAP, a nd SAVE 43 c;{ OFF THE COVER PRJCE!
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An ETCHED
circuit board

{rom a
Printed PAGE

injust.3 Hours

The ER-4 PHOTO ETCH KIT g ives you the tools. materi als and chemicals
to make your own pr inted c ircu it boards, The patented Pos-Neq " process
copies artwork Irom magazines li ke this one without damaging the page.
Use the circuit patte rns. tapes and drafting film to make you r own 1X
artwork Or try the Direct Etch" system (also included). to make single
circurt boards WIthout artwork The ER"" IS stocked by many eiec norec
parts dIstribu tors. or order drrect . postpaId
EA-4 PHOTO ETCH KIT (NJ and CA residents add sales tax] $38 .00
DATAK '$ COMPLETE CATALOG lists hundreds 01 prmted cirCUIt crooocts
and art patterns Also contains dry transfer letter sheets and electronic nne
sets lor crotessronartockmq con trol panels, WAITE FOA IT NOW!

DATAK Corp. • 3117 Paterson Plank Rd. • N . Bergen , NJ 07047
CIRCU: 352 Ofrl RUDER SERVICECARD

$IBS
$ 14.95
$14.95
$24.95

Shipping: M·800 $3.00,
books StOO escn, Visa,
Mastffcard, Discover
and checks aettpted.
S_ 7lJ page SWL call.
log sent with eacb order
or $1.00 without order.

Reg. $349.00 On Sale SSO Orr.

Only $299.00
,

''n

Universal Radio
1280 Aida Dr. Dept. 73
Reynoldsburg, OH 43068
Toll Free: 800 431-3939
In Ohio: 614 866-4267

The Info-Tech M-800 is the inexpensive way to receive high reso
lution facsimile pri nts on your compatible plain-paper dot matrix
printer. No computer requi red. Receive shon wave and lItellitc

maps. weather information. marine
chans and pn:ss photl,)l. Line l)f gray
mode,all spcedsand 10Cs. Write: for a
free spec. sheet. list of compatible
printers ID.ll a free pam(itlet t illed :

Receiving Facsimile on Your
Shor lwallt Radio.

Books OD FacslmUe
G"idt /0 FaaiMile Slal iofU 8111 Ed. by l KlingenfuSi
SJtorlwavt Facsimilt Frtq.G~ by Balneger & Sdtaay
Worldwidt MariMRadioFaaimiJtG~ by USN
Gllidt to Utility SlaliofLf by J .K1ingenfoSi (KITY-CW-FAX)

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834 (508) 372·3442

•

-2 meters 220 440

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking .Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Create unique 10 and tail messages. and the
ultimate in a real speech user mailbox - only with a
Mark 4.

TELEX: #4 9 3 2 2 56 KENOECOM
FAX: #50 83 73 730 4

Call or write fo r specif icat ions on the
repeater, cant roller. and receiver winners .

No other repeaters or cont roll ers match
Mark 4 in capabil ity and features . That's
why Mark 4 is the performance leader at
amateur and commerc ial repeater sites
around the world . Only Mark 4 gives you
Message Masterr.. real speech • voice
readout of received signal strength.
deviation. and frequency error • 4
channel receiver voti ng • c lock t ime
ann ouncements and functi on control. 7
heli cal filter receiver. extensive ph one
patch functions. Unl ike others. Mark 4
even inclu des power supp ly and a
handsome cabinet .
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Number 6 on your Feec:lbaekurd

73 Review hy Allen Short WA9FPU

Home-Brew Fun!
Bel-Tek 's CMOS keyer kit.

Bel-Tek
PO Box 125

Beloit, WI 53511
Price Class: $10

Add-on memory: $15

spray paintlrom K-Man that had a Fanspray
valve on it, to give a very nice finished paint job
at a low cost. After the paint had set up, I
baked the box in the oven for 10 minutes at
200 degrees. This gave a nice baked paint job
on the box. The decals were cut out and
placed on the box to complete the finishing
touches.

On the back 01 the box, I have two terminal
strips, one for the transceiver, and the other
for the key . The small jack is for externat pow
er forthe power supply used as long as it is live
to 12 vcns DC, and of adequate current. I
thought this would be a worthwhile addition,
so that another type of power supply can be
used other than the built-in battery. Have you
ever been in a contest and had a battery die at
a very late hour of the night?

The keyer is very easy to switch between
grid block and cathode keying. Simply reverse
the leads on the transceiver terminal strip. It
doesn't need any mocucencn to the equip
ment in the set-up.

The goal 01 the low cost keyer was
ach ieved. The cost was as follows; the Bel
Tek kit $9.95 postage $1.50; the box $2.50;
the battery $1. Total cost: $14 .95.

InSum

I think the keyer will give many years of
service at low cost. It was a rewarding experi
ence to build it and I would encourage the
newcomers to amateur radio 10 give this pro
ject a try. It is a first homebrew type 01project
and from this, try something a lillie more diffi·
cult . lleet that this keyer is a good way to break
into homebrew. f.II

Photo B. Getting ready for the test run of the keyer.

~:?~:""---..._-- - -- -"--- -.- :--,:- ~- -

Photo C. The front of the finished project.

the paint . I had some
extra boxes , but they
weren't the right size for
the project. So one
night after work , I
stopped at Radio Shack
and bought the box
shown in Photo C. It has
a Radio Shack pa rt
number of 270-238, and
it just fi ts the project.

Bel-Tek did a nice job
on the kit for the money.
They provided the
board and the parts,
with a set of instructions
on building the board.
To solder the board, I
used a small i ron to
make the connections,
but I didn't put in the
CMOS chips until aU solder connections were
made. After building the board , I had a trial run
to see if it worked. I have an old HW·16 CW
transceiver that I used lor the test. The keyer
worked JUSl fine. The only problem was that,
when powering up the keyer, it wou ld only
send a single dash. I didn't rind this to be a
problem since I have heard other keyers do
this same thing .

Final Touches

After the test run, I did get into another
problem of my own doing. Some of my friends
know me as a very conservative fellow, or just
plain cheap. What happened is that I tried to
use an old nine vall battery, and it wouldn't
work. So I went out and bought a new nine
volt battery just like the instructions sheet said
to do.

Once an 01this was brought under control, it
was time to begin the final assembly. The bOx
was made of soft aluminum, so I used myoid
drill press to do all of the drilling. I had a can of

-
m-. • 0- •

• • 0-• • 0
•

• •• ~,
• ' .
• • ':; .. •
· •

•• • '111

-. -.

PhOto A. The board and parts before as
sembly.

r

A re you a new Novice in need of your lirst
keyer? Or perhaps an expenenced Extra

looking for a bargain in ham radio? I spotted
an ad lor the Bel-Tek CMOS keyer kit that
described a unillhal seemed to fit both bills, in
the November 1987 issue 01 73 Magazine . It
mentioned neal features such as a triggered
clock to eliminate start delay, circuitry that
automatically inserts a dot or a dash between
tones. acceptance 01 any power vol tage be
tween five and 12 volts DC, accidental polarity
reversal protection, operation between live
and 50 WPM , adjustable 800 Hz sidetone vol
ume, and compatibility with grid block ,
cathode keyed. and solid-stale transmitters .

All this sounded pretty tempting . The low
cost of the kit-$9.95-finally convinced me to
give it a go.

ir
I III.
I

First Look

The printed circuit board for the keyer was
small (2.5 w x 3.5"), and it could be placed into
many low band transceivers, but I wanted to
use it with several different rigs.

When I started the CMOS keyer, I wanted to
see if the cost 01 the project could be kept low
while still providing a nice piece of equipment
whe n fin ished. As I looked through the well
stocked junk box, Iiound the lollowing parts: a
speaker, a betrerycuc. a battery power lead , a
switch, all 01 the hardware, the decal kit , and
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Num~ 7 on your Feedback card

,

End the backup battery problem in the ICOM IC-R7IA receiver.

Bob Roehrig K9EUI

PROM Program
00, 0, 0, F,

"
F, F,

"
F, F, 0, 0, 2, F, F, F, F

10: 0, 0, 0, B, 5, 9, 6, 8, 6, 8, 0, 0, 0, 3, 2, °20: 0, 5, 9, 3, 0, 0, 0 , 5, 0, 0, 0, 0, 0, 0, 0, °30, 0, 1, 0, 0, 0, 0, 0 , 0 , 3, 0, 0, 0, 3, 0, 0, °40 , 1, 0, 0, 0, 0 , 0 , 0 , 0, 3, 0, 0, F, F, F, F, F
50 Through FF: Data is all "F"

ne of the most outstanding
communications receivers on

the market today is the ICO M IC
R7IA. It has all the features you
could want in a receiver. whether
you are an SWLer. amateur. or
commercial user.

The big drawback o f this re
ceiver is that the necessary info r
mation to its operation is stored in
RAM , and it depends on the lith i
um backup battery to retain this
information . If this data is lost.
the radio simply will not work .

The lithium battery is supposed
to be good for several yea rs (I
have heard that the expected life
may be as long as 7 years ). What
if you were using this rece iver,
however, during a Dxpcdnion.
or during a contest, and sudden ly the rad io
went dead" The manual says "Contact your
dealer or ICOM service center. " l leamcd
that . for $25 . ICOM will replace the battery
and reprogram the board if you send it to
them. I figured there had to be a better way .
and indeed there is.

Some other ICOM models have the same
RAM board . and so have the same problem.
The ideas presented here will likely also ap
ply to th is eq uipment.

Choices

There are other optio ns to hand le the bat
tery prob lem besides sending the board to
(COM . You could change the battery your
self before it goes dead . To replace the bat 
tery . simply remove the board from the re
ce iver and power it from a 5 volt bench
supply. You might consider changing over to

20 73AmaleurRadio . December. 1988

PIwtQA. Tht' nt'w board in K9EUl 's receiver.

a more standard type of'ba ttcry , such as three
AA alkaline penlight cells. As long as power
is applied to the board . the batteries can be
replaced without losing the memory .

To understand what is going on in the re
ce iver. look at Figure I . the schematic of the
RAM board. There are apparently two ve r
sions of thi s board . The board layout drawing
in my manual is different than the board in my
receiver . One version uses an IS-pin RAM
and the other uses a 24-pin device . The result
is the same so it doesn' t make any difference
which nne you have . (F igure I shows the
24- pin verslon .j

Power and addressing connect to the board
via JI . and the data lines. write . and grou nd
are on 12. Not ice thai onl y four data lines are
used . When the receiver is turned on. the
RAM Ie is powered from the radio' s 5 volt
bus through diode 0 I . When the receiver is

turned off. the RAM is kept alive
by battery voltage through 02 .
and the chip select lead is held
posit ive by R I . This di sables the
IC and puts it in a high impedance
state . The current drain is almost
not measurable in this state.

Also notice that address line 10
is not used hut grounded. Thus.
only half the available memory is
used . O nly the lower 256 memo
ry positions contain the informa
tion that ca nnot be lost. The rest
of the RAM holds the frequ encies
that are stored in memory. and
the last frequencies (and modes)
used by the two VFOs. When the
lowest 256 addresses are be ing
used . both A8 and A9 are low .
The output of IC2-C remains high

which inhihit s wr iting to the RAM . If either
A8 or A9 or both are high (above address
256) Q I is turned on to permit writi ng to the
RAM .

If the battery does go dead . you ca n repro
gram the board yourself. Table I shows Ihe
list ing of what is in the lower 256 bytes of
memory . Figure 2 sho ws the circuit for a
manual programmer. Switches S 1 through S8
select the address. and S91hrough S 12 are the
data switches. A simple adapter can be made
us ing a piece of perf board and stiff wires to
mate with 11 and 12. After the battery has
been replaced and the board is connected to
thi s programmer. apply power and close the
PROG switch . Step through the addresses. one
at a time. select the correct data for each
address. and press the WRITE button .

RA..\I-Dnl, · to RA:\I and RO:\I

The best solution to the problem is 10 re 
place the present RAM board with a new
board con taining both RAM and ROM. The
essential receiver information is put in an
EPROM and the RAM is used just to store the
memorylVFO information. So if the battery
does go dead . you do not lose the operating
data itse lf.

You ea n manually program the EPROM
programmer with the data in Table I or you
can build an adapter that allows the data to be
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PAC1(E! NETWORK MAPPING PROGRAM (12'J.9ij.
PATHFINDER-641128 monitors aPackel IrllQuency
al'ld forms atable of all active paIns between slations
heard.Upto 128 calls are stored in a table which can
be saved 00 disk. This aJlOw1 you 10 quickly find the
best paltlS to use lor accessing stations. Features
Include'

• Find all stations and digipeaters available to you
• Find oneor twodigipeater palllSbetween slalions
• Highlighl stations used as digipeaters
• Print lists of calls, pems. or digipealers

WRITE FOR MORE INFORMATION

PACKET TNC INTERFACE PROGRAM ($34.95)
TNCLINK-64/128 provides a menu-driven
operating environment for Packet Radio
operation of any TNC requ iring external
sctt were . FAST Mach ine Language
program is more than a terminal emulator.
Features include:

• Computer data transfer rates of up to
1200 baud

• User defined split-screen size and colors
• Complete Disk and printer support
• Operating setups can be saved on disk
• Ten 256-character message buffers
• 8192 character receive and transmit

buffers

.. ..-""" . oo-Lfll "'-: "" ...... oc:u_ '"
cou.llll'OOO...-_ ..COUOOl_ ._"""'DuA'-"" ""'Or1O"

"",--

CiRCLE 3 5 1 ON READER S ERVICE CARD

- "'-' -......_ -
- "'-" -_...~''''...._ no """n.__ ...lllT .........._
100__....." ....--"'--""",,,,,..-_ ..__~ " . 4 ,, _---..'_ ..._-_._--_.__ .._.._----....,- -'----n ,.,_ _ , _

-~
-'~
..' COOI&foIfI '
...0 """""• •",."....
,.,.",N·,.,.
N·,,"'"n_--"·n_".,n_n_n _
n~n _
n ·",.....~" ....n." '....

_. _.
--.'..'.- ..-..----- .....----

s
o
F
T
W
A
R
E

- .
• •.. , ~

" • - II "

POCKET
HA!'lrIDlI ELDS

rUE WEDS 10-6
THU FRl 10-9
SAT 1~

- -""" _-~..., _......_ ,.. _ ""----.-----,,,-""- - ''''"""...._'...
""""" --.<I''''

-
• _ ' 11 ' -- _t---.. -. .::- ,
"· w·.. , - -

~ -~ .<-.

~.-

~ ..... .. " ' I ! -~

--",.-,.....'"

----

" .." .." .." ..
"" OS-"...

-,------....._.--------

----

-"...----,------
_.. _..

~, --- """ ....'... ._-
"... .'-,_. II."" .... _._. _.

_.. _.._........_.. ,_.._.. _..

CiRCU: ua ON R[~[R SERVICE CARD

- ~

~= L=i<tt:c:)==:..:__ ==0 __

- Vestal NY 13851 607-748- 9028PO Box

A;ries-1
A,.. t....... ,Z:d .... i ... t_O ... t..d en....... J!!j1y . t __

fOR IBM PC/ Xl

M
o
D
E

A
L
L

....__.._ ... "","' _...::oD
-~............_-........_ __._. h." _
_ OM :....... ,......
...... • _ _ ' ..D....o-<'·...__ ....-. ,.._.-
........ _ ....0 ' ----"'-""" ' '''' """""' ""' 0'''' ~~
""" ..., """""' 0 ' ... _-- _,...-...._,.------ "'-- ---'..._....--,......._ICOII_ ..........._e«a_

e-.<". "" _
_ f OCUloll_. OUl'_ ..__ocou·._ .._ ''''00..... '........._-""" _- ,_....... 220 .. _CO'O '_00
..... _ .._ ,_ 00
... .. "',,. ""'~ .._"" , _"""' .. u.., ' '_ 00.....__ ,.. """ ... ." " .., _ , ,' ..
• 0:: __ "._ _-- '--,---
__..0::.... ' _ l~~~~~~""""'''''~..J-_.."", _ ..... ".". ,.,.... -.. _..._- -,...._..,..-...._..-
• __· '· ·~::'H.Gto_ _ ... . "__...._ ....- _.. _..__-...0,"'_ _ ...'...
.......... . _ .. _ _' ICOOI- --... ' '''Co......,"... '" "CeO""'''' ' ''''' '... .,.... CO... ,

CA.l.L ''''' ''''''''''''' '"'''' ..COUOOl _TIOOd''''' DuA .....".....•• 0 ","""S",,'..--

313-469-4656
28360 South River Rd .
M! . Clemens, MI 48045

~.,

'-'

~,

.,.,
"0oe..'",.,.c·...

.0::.'"
oe·,""
oe·,,'
oe..,·.-

'Aries-l •••
_~ {lI.t[ I I II( "l)1li COMll\llrf - fllfClJJC / m from Ir."~ (C!I1 .... K",-oN and Goo~l"l~ Ioq.
_ ~erlDm oOlhk...I•., kAlII and lCAP1(- l J7 ll'fftlioo11 l,1d, IOf 10001r "'t9'01e'11 1)t-SC'll( (NI/O.
_ WoA:l • Won: -.4IOf f--., k'Y' lor In'" tG'I' COIllr1Il oI 1~~ lIlId 0-1, ("''Y-
_ 1I-W . III oihool .....i"III Itf..... llob ... ,.........."
_~ III I6Idt1. GOfiO~ ~ers'" fks dolt ilIo \Ilt lll9 ~ .-.i\tl illt ll""5 01, w,. or the ekt 01 0 1IIMt.
_ ~ 0 COOIIt"Sl llo4r and aI1_~ "r1Iq I'DIot."~'~ toOObily oriJI l/"t ""~q 10 _ ~
... IIo'S ,1",1_ 1": IlIIp dore.,ond !~ obIty 10 _r:h I ~I 6010 bim by CIIl. CMlry, r '!II, OSL illo. elc.
... Lt'll IOU run ol~ prt>q,~ ms (or occrn DOS) oIIiIe sl~ micJto,t .. __ory olooq .,U, yWf ~10.

'"' loqs voitt CO'Itod s. ol1ile ;my"onl'OUs.'t COI1n!ttelJ 10 0 11O~( mol booand down-Ioo dinq mrnol QtS ;' \0 0 capful, fie
An Extremely useful program! Most Aries-1 Users "fire up" the program when

ever they are in the shacl<. 'Nhether operating Voice, AMTOR, Packet or any other
mode, you will enjoy having your log available on screen sim ultaneously with
your Terminal Unit and access to your other ham software just a keypress away.
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Fig~,t' 4. SchmUltic fo' Ih~ new R71 memory board.
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Figu'~ J. Sch~1rKJtic for 'hi' IC-R7/A RAM board.

larger than necessary but it a llows for adding
future modifications .

With this new board in your receiver, you
no longer have to wo rry about your radio
losing its essential operat ing data . The re
ceiver itself is not modified in any way and
can be resto red 10 its orig inal cond ition in
minutes , ifdesired .

If you wish to build th is board and need the
programmed EPROM , contact me at 3 14 S.
Harrison Sr. , Batavia , IL 6051 0 and send a
SASE for deta ils .

Thanks to AJ9S and WA9FVP for their
comme nts on the R7 1 and specia l thanks to
W90JN fo r the use o f hi s PC / XT and
EPRO M programmer. III

oe J · n,SJZ

It • • ''''WO

read from yoo r RAM board directly into the
EPROM programmer. Figure 3 shows such
an adapte r. The adapter simulates a 27 16
EPRO M for read-only purposes . The highest
four data bits a re not used and are grounded
so that zeros result . Even though the pro
gramme r expects 2048 bytes , we only need
the lowest 256 , and that is a ll the new 2716
EPROM is programmed with.

Figu re 4 is the schemat ic fo r the new re
ceive r board. J I - II switches low when the
board is addressed . When both A8 and A9 are
low. the 27 16 CS pin goes low to se lect the
RAM . If A8 and/or A9 are high. pin 18 of the
6 116 RA M switches low. enabling this IC .
The data and address lines of IC I and IC2 are
paralleled. I used a Hitachi HMS-611 6 for the
RAM chip. This is an ine xpensive device and
the pinout is similar to the 27 16 EPRO M .
While most of the 27 16 is not used , this is a
popula r EPROM that most all programmers
can handle . Othe r RAM and EPRO Ms can be
used if desired .

T here a re d e vic e s availa b le c a ll e d
NOV RAMs, that can be used in place of the
6 116. These devices need no separate batte ry
to reta in their data. I don' t know the life
expectancy of them. but the idea is ce rta inly
att ractive . There is a NOVRAM that is pin
fo r-pin compatib le with the 6 116.

Power for the 6 116 RAM is obtained via
OJ or 02. as on the original board . I used a
pair of ge rmaniu m d iodes to minimize the
voltage drop.

The second advantage of using this circuit
in the R71 is that the number of memory
channe ls can be doubled to 64. S ince the
highest address , A 10. is not used by the re
ceive r, only hal fthe available storage is used.
By switching A lO of the RA M high. we now
have twice the sto rage capability . If you do
not have the remote option board in your
receiver, the remote switch on the front panel
does nothing but light the remote LED. Pin 4
of JI2 on the matrix board switches to ap
pro ximately 13 volts when the re mote switch
is tu rned on. Connecting this pin to Q2 of the
new board perm its select ing another bank of
32 memory channels with the remote switch.
When sc anning, o nly one bank ca n be
scanned at a time .

For a backup battery . I used a Radio Shack
ho lder with three AA alkaline cells . The
standby current of the 6 116 is in the microam
pere region so the battery shoul d last fo r some
years. Do not fo rget to check for corrosion
occasionally .

The photo shows the new board install ed in
my receive r. There is not room to insta ll it in
place of the original board , so it is mounted
on a metal plate above the logic unit. I re
placed the original plate with one of sheet
metal about I inch longer. The old plate was
used as a dr ill template fo r the fou r mounting
holes and the scan rate control access ho le.
S lots fo r the connecto rs were cut in the plate
with a nibble r tool. The cables fo r J I and J2
have amp connector strips on the ends and
were taken from a surplus compute r board .
The pins have 100 mil spacing and can be
obtained from many supply hou ses specializ
ing in computer accessories. My board is a lot
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New lcom Ie 76 1 ._ __ TradeS wanl&<!
KenWOOd TH215A. TH25AT _ """ _. Trade in you ' oId HT
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OFFERING
• BU1LT.tN SPEAKER • BATIERYOPERATED

• OPTO ISOLATED OUTPUT WITH NO MECHANICAL TIR
SWITCHING

• REVERSE POLARITY PROTECTION
• SELF COMPLETING DOTS AND DASHES

• POWER LOGIC LEOINDICATES KEYING
AND BATIERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All product. gu.r.nteed for 1 ye., under our
ZERO CUSTOMER COST w, ,..,nty. No ch.,ge IOf . hlpplng , nd fep'i,. ,
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cap ordered.
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A
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trollers. Tbousanas atreaay in use; compact, IH-OIl11ce unit using upgraaea
u-ortau-iae A perfect beginner's unit. TA PR TNe -2 tectmotog y tbat requirPS
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BENEFITS a ndfeatures ofboth units: pa)' mOlTfora TNC tbat s about the size
o Optional personal message system of your liT! U'ns SI79,95, S159 9 5
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o TiIl)' etlougb j hr bn4 cllSRlporklhle, ) t!I 0 Fully compatible u'ith ROSE & SETI

la rge eJIollgb for easy experimenta - ROJJ EPRO.Hs.
tton or repair 0 J2K RA.H. J2K ROM, 4.9 m llz CPU

o t -year limited u-a rranry; excetten t 0 Xta l contruttea modem , compatible
customer support. with we on 10m llFIVHFIUIIH

o RS-232 and TTL compatible- all 1'0 O RDER, toll-free witb maj or
connectors supp lied. charge card , call: 1-800-223-3 SI I

o Latest AX,25 softu-are, Tecbnica l support tine.
TCPI/P(K/SI) RVlr Comm 8 /3-874-2980moaute tnctuaea . ~ - u4

- 3652 l-fhl Cyp ress sr. , Tampa n. 33607
• Ptease sona 0 Tiny 2 D .\licroJ'tIf/ 't'T"·2 0 TS C-220 InfO 0 FREE Pacltet Caw/og.
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Cal b' Iatesl used gNf
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Number II on your Feedback CIOn!

Packet Tunin~ Indicator
Dead-on HF packet tuning for $15.

by Ronald B. Koester W2EKY

I Figure 2. Adjust the ou'''_a< ...
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Parts List

Quantity Part#' Value Radio Shack#'

2 C1-C4 1 ~F,35V 272·14348
2 CS.C6 4.7 ~F, 35 V 272-1012
2 C7-C8 0 .1 ~F, SOV 272·1069
2 R1 ·R2 5k H)·Turn Pot 271-343!10K Sub.
2 R3-R4 1k V~ W
2 R5-A6 47k v~ W 271 ·1342
1 A7 5600 Y.W
1 A8 1000 YlW 271-012
1 Q, MPS3904 276-2016
2 IC1·IC2 LM567 276-1721
2 LED1·LED2 Aed 27&026
1 LED3 Green 27&037
1 Z1 9 .1 Zener 276-562

Many packet stations, including this one,
got thei r feet wei on the VHF bands.

where tuning is j ust a matte r of butto n
pushing. Sooner o r later , the old OX bug
biles and the temptation of HF OX oper
at ion arises. Thi s is where the trouble be
gins: no buttons! Tuning in a packet station
on the 20 meter band without a runing in
d icator can be exceedingly aggravating he
cause you must rune to the 2025 Hz and
2225 Hz modem frequencies directly . The
slightes t mistuning leads to no received
packets on HF.

You can buy commercial tuning indicators
for around $40, or build one for less than half
that. The uni t described here can be built for
about S15, depending on what the old scrap
box contains.

The Circuit
The circuit consists of two ident ical phase

lock loop (PLL) decoding ICs (see Figure I).
Decoding is a function of the timing compo
nents RI /C? and R2/C8. The outputs of both

IC I and IC2 feed a resistor transistor NAND
gate Q I.

RI and R2 are 5kO to-turn potentiome
ters . (I used IOkO in the original design due
to availability, but they required more critical
tuning .) Both pots should be preset to
3k across the unshorted portion before sol
dering.

The tuning indicator fits on a PC board
measuring 2 ~ x 3". Should you decide to use
a different type of construction, you should
find little difficulty at these low frequencies .
You can house the completed unit in a plastic
or metal box.

A few more construction hints: note the use
of a jumper directly above R3. and use a
shielded cable for signal input.

You can find all the pans you need at most
Radio Shack stores. I listed below the parts
by value and corresponding Radio Shack
numbers.

Adjustment

This is best done using an audio signal
generator and frequency counter. shown in

tputofthe generator to

2025 Hz as read on the counter . Adjust R1 on
the decoder until the red LED I lights up.
Keep reducing the level of the signal by ad
justing control RA and repeated adjustments
of RI . This adjustment is critical for proper
performance . Repeat the same procedure
with R2, but use a frequency of 2225 Hz for
LED 2. There 's a small amountof interaetion
between ICI and IC2 , so it pays 10 repeat
both adjustments.

Lacking a signal generator and counter ,
you can tunc the circuit by carefully adjusting
your receiver until you are consistently re
ceiving packets. Next , alternately adjust Rl
and R2 until they light at the lowest possible
volume level. In operation, the correct recep
tion of a packet station will result in both
LEO s flickering , and the co rresponding
lighting of the green LED 3. In normal opera
tion. the red LEOs I and 2 are dimly lit in
absence of a signal.

Have a spare fifteen bucks and an eve
ning? You can go out an have a (modest)
meal with a friend. Or-put together this pro
ject and enjoy worldwide packet with dead
on tuning! III

Figure 1. Sch f milfic f or Ihe HF pad el IU nin/{ indicator.
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Figure 2. Alignment set .upfor Ihe luning indicator.
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Figure 3. PC boardfoii diagram. Figure 4. Puns placement diagram.
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RECEIVING
CONVERTERS

SH CII. IIJI ffH full Ii... flf 2.. t,."."wttinl
"""..rt..- ffH.,,'" ""f. 11111 om, $ 79.

l _ AmpNfIMI •••II, up IG 50 ...

You 've wail ed a long time for a
simple. reliable. rcw-cest 9600
b au d PACKET NETWORKIN G
syltem. Now you've got it! Our
new MO·96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interface
d irectly with most TNC's. Fast
diode switched PA's output 15
or 5IllW. Call few COtnphlte Info
on the r lJht .y.tem l o r Jou r
. pplation.

-COR-3 Kit. COntro l ckts and
audiO mixers needed to make a
repeater. Tail & time-out timers.
local spkr ampt, courtesy beep
. . . . . . . . . . . . . . . . . . . . . . .. $49
.CWIO Kit . Field programmable.
timers. the works $ 59
-TD-2 DTMF DECODER /
CONTROLLER Kit. Full 16 digits,
switches 5 f unc t ions. t oll call
restrictor. programmable. much
more. Great for selective ca lling
too! $79
- AP·3 AUTOPATCH Kit. Use
with above for repeater auto
petcn Reverse patch and phone
line remote control std. . . . $79
-AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autopatch
. .. .... . . ... . .... . . . . .. . $39
-MO ·202 FSK DATA
MODULATOR Kit. Run up to
1 2 0 0 b au d d ig ital sign a ls
through any fm transmitter with
full handshakes . Rad io link
computers . telemetry gear.
etc $39
-DE -202 F SK D A T A
DEMODULATOR Kit for rcvr end
of link $39

HELICAL RESONATOR
PREAMPS

· S pec,ry tunln' ,"n,e deS" lld ' 12 0 ·175.
2OQ.240. or 4QO.5OO MHz,

GaAs FETPreamp
SImilar 10 LNG. escect de$jgned lor '" COlt
& II\'18II tL!:e. On!)' 5/B'W x 1·5/B'l d l4 ' H.
Easaly IJlCUlts In m.l)' radios.
• 5p«:dy r..".,. mnte _ 2So35, 3So55.
5,5.90.90- 120. 1:xJ.150. 150-200. 200-2 70.
or 400-500 MHz

LNG -(*)
GaA. FET
PREAMP

ONLY $59!
WirldltKtlCl

LNS-(*)
IN-LINE
PREAMP

FEA TURES:
oVtfY Low NolM: II.7dBVHF.'.8d9UHF

oHIgh Gain: 13·2tdB. tlepel1dingon frequency

0WldeDynlmlc Rln, e: 10 reset overload

oStable: new-type dual-gate GaAs FET

'Soeclfy 1"""'6 ranee desired' 26-30, 46-$6.
137-150. 150·1 72 . 21 0 ·2 30. 400·4 70. Of'

8()().960 MHz

LNW -(*)
MINIATURE

GsAsFET
PREAMP

ONLy$24/k.,
$39 W,"",Klod

# SpecIfy tun"', rtll'l,e deSire d.- J43·150. J 50.
158. J$8- 162, 162 ·114. 213-233 . 42Q-450.
450-465. 0'465·475 MHz.

low-norse preamps wJth heliCal rtsonators
recIuee~ I a a1.4laIlIII lnterlerence if1
cntJeal appllCatJons.
Moon HRA~· ). S49 vhl. $84 1111.

Gao\s FEr Preamp wrttlleatJ.l"es SIll'lIIar to LNG
seees. except MoInatleaIy .wltc:he. 0I0lI of
Nne durin( tnlltIIIlt. Use with base or mobile
transceiversup1025W,

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

KIT. ONLY $675
WIREO$975
YHFOR UHF

-FM EXCITERS:
Kits $99. Wit $ t 79. 2W
contlO:KlUSduty. TCXO&
J[tal oven options available.
-TASI IOf 11M, 8M, 2M,
151·174.221 MHz.
-U451'Of uhl.
FCC type accepted for commerc ial bands.
- Call for latest information on 900 MHz transmitters.
-VHF & UHF AMPLIFIERS. For FM. SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $ 79 .

FEATURES:
• SENSITIVITY SECOND TO NONEI GaAsFET front end on vhf
models g ives 12dBSINADof0.t2uV(vhf), 0 .15uV(220). UHFmodel
0.25uV std. 0.1uV with optional helical resonator preamp.
-SElECTIVITY THAT CAN'T BE BEATI Both a-pole xter filter &
ceramic filter for > 1.ldB at only ±12kHz. Helical resonator front
end to combat desense & intermod.
-CLEAN, STABLE TRANSMITTER, up to 18W output standard; 50W
......ith accessory power amplifier .
-FCC TYPE ACCEPTED for commercial h igh band and uhf.
-Courtesy beep, field-programmable CWID. flutter-proof SQuelch.
automatic frequency control to compensate for off-frequency trans
mitters (all standard features).
-Full range 01 options available, SUCh as autopatcn. phone line or
radio remote contrOl, sub-audible tones, duplell.ers,

-R1441R221 FM RECEIVERS for 2M.
150-174. or 220 MHz. GaAI FET
front end. 0.12uV sensitivity!
Both crystal & ceramic
taters plus helical resonator
front end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Flutter-proof squelch. AFCtracks
drifting transmitters.
Kit $149. wft $229.
-R451 UHF FM RCVR. Similar to above. Tuned line front end.
0 .25uV sens. (0. 1uV with optional ner. res. preamp). Kit $149.
wit $229.
-R9I1 FM RCVR FOR 911 MHZ. rncie-ccove-sco. GaAs FET front
end, 0 .2uV sens. Kit $169. wit $259.
-R76 ECONOMY VHF FM RCVR for 10M. 6M. 2M. 220. WithOuthel
res or arc. Kitsonly$129.
-Weather satelUte & AM Aircraft receivers also avail.
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Now you con turn free lime lnte powerful
code building l ime. For novice, CW. Qnd odvun(ed

ORDERTOU fRU; 1-&00-346-7213~ I'1U

Or Ma~ CIled,"-Y Order 10: (·t%..in,,,
STAllONEnECTRONICS .M1-~~ I?""'-
P.O. 80J 404. Aptos, 0. 9S001-1)404
Rorih Sll~ped, hH1tl1 EodI orO... .... 53.5C1 wp./hond.

BEST NOVICE Kill 519.95 SAVEl
II ~ 2~T~ BUY BOTH

r-::;;? • 112 iii '>ruotr Gllide
..,.. • f((J"'M1~ FOR ONLY

~ =""""1',.$39.95
, Mole, ~St.aiIbne

· HHT."' '' '

~L FIRST ClASS,
PAY COACH.

SG-789 MS·l01

Now, lull feature 9, 10, and 12 Band World Receivers in aconvenient shirt pocket size.
Priced right for your budget including FREE Stereo Headphones. 1year timited Warranty
onparts and labor. For a FREE lull color catalog call ' -800-232-2929 (outsideCalifornia), or
1·818-288-1661 (in Calilomia).

SANGiEAN
A World of Listening'"

9060 Jelstar Ave .• SLirte,1202 EI Monte, CA91731Tele!i'oOne: (816) 288-1661 FAX (818) 288-8231
CIIICLIE 140N READER SERVICECARD CIRCLE 37 ON READER SERVICECARD

Pleone send all 'e..:le' InQui 'ies dl' ect ly_
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Number 9 on your Feedback card

Midland 13-509 Modifications
A few fun and useful mods.

by Klaus Spies WB9 YBM

FI1(u r~ 2. O rClIII 10 drive Ihe TX light. II samples outgOIng RF from the

73 Amateur Radio

the radio will not ne cessarily toggle in
to transmit mode , even tho ug h the TX
light comes on . JUSI because rhc radio toggles
imo transm it, il doesn' t mean it is trans
mitting.

In effec t. there fore, the T X light was
actually a P1T light-which is a bit mis
leading. The easiest way 10 tum this into a
regular transmit light was by checking the
antenna for outgoi ng RF. Thai was done as
follows: a signal diode of the lN914 variety
was connected to the RF connecto r on the
back of the radio (on the insidell) , using the
shortest po ss ible lead lengths; in series with
th is, a 100 kO res istor provided (again, us ing
the shortes t poss ible lead le ngths) high
impedance isolation between the antenna cir
cuitry and our sampling c ircuit. with this
high impedance and sho rt lead lengths ,
effects on the antenna circuit is kept at a
minimum .

I added a 3 .3 MQ res isto r to ke ep
the transmit LED from stay ing o n, espe
c ially in the low-power position. Mount
this resistor as ncar as possible 10 the an 
tenna coax co nnector, with th e short est
lead length possible. From th is point on
the radio ' s back panel , to where the LM 393
is mounted , I used very th in, shielded coax,
for two rea sons : to minimize the rec eption
of any un wanted s ignals from inside the
radio, and secondly . 10 prevent RF st ill on
the line from creeping into the radio's cir
cuitry .

Adjust PI so that Ihe LED lights with the
radio on low power. In all other respects . thi s
circuit operates the same way as the high
impedance squelch circ uit previously de
scribed .

The LM 393 dual comparator is a very ver
satile IC you can use for many applicat io ns. It
is commonly avai lable as a quad package

from Radio Shack . I
pu rchased the d ua l
packag e from Jameco
Electronics in Califor
nia for 39c . A very
reasonably priced IC
for the experime nter.
You c an use eithe r
the quad or the dual
LM 393 in these cir
cuits.

So, there yOll have
if: IWO useful mods
for a ve ry popular
rig . Ha ve fun and en
joy improved opera
tion! OJ
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of ground, it isn' t always wise to operate an
IC near its lim it. II' s wise (0 bias it up .
A potentiometer makes setting the voltage
easier. You don ' I have to calculate voltage
dividers or expcnmem ..... ith resistor toler
ances.

The output of tbc LM 393 drives a transistor
which can handle higher currents than the IC .
I have used th is circuit to actuate the RE·
MOTE on/off funct ion of a tape recorder for
logg ing signals when the squelch opens in my
509, and it works flawl essly.

Are You Reali)' TX?

Th e second circuit, the TX Light Control .
developed through a two-stage modifica
t ion. In the first modification. the 509's sma ll
t ra ns m it lig ht bu lb wa s replaced wi th
an LED. In the second modification , I real
ized that the 509's trensmu indicator (now
an LED) went on .....henever the P1T line
was toggled into transmit , and noI neces
sarily when the radio itsel f was tra nsmit
ting . There is a difference between these
t wo fun ct ion s . Wh en th e relay u sed
in the radio 's T/R section becomes worn ,

+ 12 V

N'
6BO

,
0 1

N, LEDI

SIGNAL N' LM393 '0' NED
DIODE loa ' e

RFIN .."6 -/ N.
p, 4 .7 1(

IK N' 0'3.3M 2N2222Am

antenna.

+ 12Y

1

LM393 + 12Y NI 01
FROIol R" -R60 10 ' 2N2222A

SQUELCH , , C.O.R.

IN • , OUT
e t, N,
1: 4 .71(

drp, i-lK
1fT

..
ftMure J. The hlMh 1IIIII<'dunce load for the .Iqueli·h CIrCUli. 17m em ures no
au(/io degradation ...hen an additional sigfllil (a.1 f or II CORfanc/i1m J comes
from the J/{lIek'h circuit.

A lthough the M id
land 13-509 radio

has nOI been in pro
duction for len years ,
ma ny s l ill conside r
it the 220 rad io be
cause of its rel iability
and versat ility , Even
tod a y , irs th e ri g
o f m an y r ep e a t er
links . Therefore, it's
inevi table th ai more
mod i fic a ti o ns and
impro vements are be
comi ng available for
it. The type of tran
smit and receive boards used in the 509
are also used in s imi la r radios , such as the
C legg.

Better Squelch Performa nce

The first ci rcuit described he re, the " H igh
Z COR," came abou t pri marily because tbe
squelch circuit in the 509 (R59-60 is the typi
cal place where the s ignal is obtained) is
rather scnsuive . It is prone 10 making the
squelch sound strange when loading occurs ,
even when the load is buffered by a 2N2222A
transistor. What is therefore needed is a high
impedance load for the squelch circuit , so
that there will be no degradation in its pe r
rom ance when an add itional s ignal (as for
a COR funct ion) comes from the sque lch
circuit.

There a re two ways 10 bring a high
impedance load to the squelch c ircuit. Yoe
can use a high -gain Darli ngton transistor with
a large base resistor (wire the Darl ington as
a common-base switc hing ampli fier) , or use a
component w it h a naturally h igh inp ut
impedance , suc h as a FET or an IC with
a FET input. This way , the load ing o n the
squelch would be light enough 10 not affect
the performance of the squelch, while provid
ing enough amplification and curre nt capabil
ities to act as a COR . It is practical to usc
an IC rather than a FET. An IC, such as
Ihe LM393 comparator, has gates left o ver
which you may want to use la ter for othe r
circuits.

The squelch circuit of the 509 provides
2 .5 10 2 .65 volts w hen the squelch opens
(e i the r a t a re ce ived s ig na l , or w hen
me squelch is manually opened by turning
do wn the squelch potent iometer). a nd a
few ten ths of a volt when the squelch is
closed . PI is biased for approximate ly 1.5
vo lts. Even though the LM 393 's specifica
tions cla im it can operate within a few tenths
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QEP's NOT TOO LATE SALE
Your no t too l ate, copper pr ice .
WILL drive up t he price of coax

even more . Better buy it NOW.

• BELDEN 9913 low-loss
500 ft Roll S2OO.00 or 42c/f t.

• BELBEN flU' (foam ) NlA
sao ft Roll $ 165.00 o r 364/ft.

• BB,Bei~ RS 213 NIA
500 f t Roll S~.OO o r 46C/ft ,

AMPHENOL SPECIALS
PL-259 silver '_tca filled) $1. 25
UG-21D 'N ' ..Ie cable end 2 .711
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I dent ical t o Be lden 8000

VISA , MASTER CARD ACCEPTED
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Can TOLL FREE

1-800-USA-9913
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• • • • SAME DAY SHIPPING • • • •
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RF MicroTech
(508) 661-8900 :E

Now Novices and Technicians can enjoy their new 10 Meter pbooe
prlvileaes and DXlng with our new Ranger Aft 3500 Mobile Transcelverl

• Two Mod els to Fit Your Budget & Power Needs: 30 Watt & 100 Watt
• MIC'roprocessor Con trolled Circu itry • Exceptional RX s pecrnceuons
• V~ry Compact • Manufactu red In Japan & Qu ality Checked in U.S.

• Low Breakthrough Pnce • New Optional Scannmg Microphone

East Coast Warranty ORDER TODAY Chri",tmas Specter
Center
Exdusive NI-Cad
Battery Backup
Dealer Inquiries
Welcome

Entry Level Price.
Extra Class Performance.

•

•
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OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
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Art icles· Classi fieds · Ads lor Part s & services

Also : Early TV. Ham Equip., Books.
Telegraph, 40's & 50', Radios & more•••

FrH 2O-word .deach month, Don't miss out!
Free Sample. 6-Month Trial · $11 .

t -vear: $19 ($28 by 1st Class). Foreign · Write.

A.R.C., P.O. Box 2·E4, Carlisle, MA 01741

NEW ONLINE CALL DIRECTORY

CIRCl E:18 OJIII READER S ERVICE CARD

-

BUCKMASTER PUBLI SHING
MineraL Virg inia 23117

703: 894-Sm 800: 282-5628

Our new HAMCA LL service gives you
494,114 + Hams, via your computer.
S2995 per year - unlimited use!
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$Ul'EI ~ Ins.132 'tOils,~
doulH tile UPKit1 ol ille lcom BN.

50 "''''
$UI'U 1t0M II'·IS. 96 volts, tlOOma.
50'10 mOfe capacity than the teem 8p·8

Both aft rapid base chafge only, Of
slide in wall chargef , 4 IfIt/leS high Bp·
1S or BP-3S $69 00·_...
I e, Z5il ZI
Ie- IN
1_ 11'·5 (5lIQInII
1_11'·715001Il11
1- 11'-1

BYPOPUlAR REQUEST

SUI'U I U WllOG Pf.25SfPl.tBS,
&4 volts. 9OOma. double tile
capac ity 01 me PB-25 /pg.26 lor
the 2500 /2600 /350013600, Charge
with ailhtf tile standard wall
dl¥gtf (It dfOP in dl¥ge1 3
n:fles h91 165.00"

149 Palmer Road. Southbury, CT 06488
(BOO) 634-8132 In CT (203) 264-3985

'Add $01 00 stllllll'"'il & hand~ CT re5ldents add M tall

Complete line 01 NICADreplacement packs lor lcom, Kenwood, Yaesu. Tempo, Santee. Alden,
Cordless Telephones, Alkaline. Nicad and Gell-Cells. All NICAO packs include a 1 year
guarantee. Commercial Radio Packs also available.
For all your baltery needs, write or cali lodayfor acomplete catalog. Dealer inquiries invited.

b act repiaulTltflt FNB·2 Nicad PICk for
veesuFT·404A /207A/2OlII1700R $27.00·

SUPER PERFORMANCE BATTERIES
SUPER KENWOOD SUPER ICOM
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Numbe<" 10 on your FHdbKk c.rd

A most unusual college project

by Mark Lambert WBBUUE

Phoio A. Frallk Wi"U'lImt'yt'r Kith a modt't oftht' £DSATsatrllue , expected to go up ill
t'orl.v /989.

The special launch canister
was designed to spring a simi
lar satell ite into orb it in 1985 .
A team at Weber Stale Uni
versity in Utah used a GAS
can to launch NUSAT. a small
satellite designed to calibrate
radar for the Federal Aviation
Adminisrrarion .

EDSA T . Wiesen meye r
said. will be an educator 's
tool. The acronym stands for
Educational Door to Space
and Technology . "There
were all kinds of interest ing
science experiments with the
OSCA R se ries." Wie sen 
meyer said , referring to the
popular amateur radio satel
lite program . Of part icular
scie nt ifi c interes t wa s the
telemetry. which included
temperature readings. solar
panel array current readings,
and othe r rela ted information .
wiesenmeyer is an associate
professor of electronics tech
nology at Richland Commun i
ty College in Decatur, and he
used OSCA R to introd uce
space to his students. For ex
ample. he taught them how to
plot Doppler freq uency shift
as the satellite whizzed by , us
ing it to calculate the satel
lite 's alt itude .

" It fit in perfectly wit h
me," he said . "It pro vided an
int ere s t in space scie nce.
filled the bill for extracurricu
lar science activity. and gave
us an involvement in antennas

and communications ."
W ith the death of OSCA R 8 in 1983, how

ever. wlesenmeyer said the emphasis on edu
cat ion also died . Today's amateur satell ites .
he said , are intended more for commu nica
t ion and not as a space science tool. He

tion at its high point and will orbit at an
altitude of at lea st 350 kilometers. Because
thc simple device will not have any boo sters
to adjust its a ltitude, EDSAT's final posi
tion in the atmosphere won' t be known unti l
afte r launch .

\
Ed uc ational Rird

EDSA T , an eight -s ided
satellite a little larger than a
five-gallon pail . is expected to
be launched by th is group
of Central lIIinois enthusiasts
in early 1989 . The Space
Shun le wi ll deploy thi s in the
low-cost Getaway Special
program offered by the Na
tio nal Aeronautics and Space
Administ ration (NASA). (Sec
s idebar .) The sate lli te will
feat ure a CW beacon and an
amateur radio transponder. It
wi ll receive s ignals on two
meters a t 146 M Hz and trans
mit on a 436 M Hz downlink.
A CW beacon will t ransmit on
436.1 M Hz .

Once the sate llite is bui lt ,
the EDSAT team will trans
port it to Goddard Space Cen
te r in a special five cubic foot
conta ine r. Th e satell ite will
then be transferred to a Getaway Special
(GAS) can for its Space Shunle ride .

After the Shuttle reaches the desired or
bit . the sate llite will be shot out of the
opened GAS can by a simple spring-load
ed pedestal. It wi ll have a 57-<1egrec inclina-

I n 1957. a photo of 12-year
old Frank wiesenmeye r

a nd a few othe r ham s ap
peared in their local newspa
per. Sputnik . the world 's first
sa te ll ite . had JUS! been
launched by the USSR . and
wtcsenrucycr "s radi o club
was the only one in the area
that knew where to list en for
the beep-beep-beep of the
space beacon. Now Wiesen
meyer K9CIS. and a grou p of
12 others in Decatur,llIinois.
are the creators of their own
satell ite!
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hopes EDSAT will restore the educational
aspect to ham radio satellites.

EDSAT will use a speech synthes izer
to speak directly to students . The voice
messages will include the spacecraft's tem
perature , the condition of the battery and
electronics, the satelli te's position , and other
data . As it orbits the earth , it also will trans
mit voice bulletins to users. A high-speed
digital tra nsmission mode will be available
for advanced users with access to a personal
computer.

Cheap (Relatively)

wiescnmeyer said they designed the satel
lite with as many commercial off- the-shelf
components as possible, to keep costs down
and to encourage others to try satellite build
ing on a limited budget . Donations of materi
al also have been invaluable. General Motors
donated the high-quality aluminum for the
satellite shell , and Motorola donated radios
for the bird ' s tra nsponder. Even so, it will
cost the college team $25,000 10 launch the
satellite. The device itself will be valued at
$100,000.

Satellites have been the topic of discussion
around Wiesenmeycr's small electronics lab

"He (Wiesenmeyerj
hopes EDSA T will

restore the educational
aspects to ham radio

satellites. rr

since NASA announced the Getaway Special
program in 1982. It wasn 't until 1985, how
ever, that the right combination of space
enthusiasts came together at the college to get
the project off the ground .

Twelve people form the EDSAT design,
engineering, and advisory team . There are
other instructors. local bus inessmen. farmers
and students involved in the project . The
team has completed design of the satellite and
is beginning 10 bolt the hardware together.

Funds Needed

Now the real work begins. The group will
launch a fund-raising drive this summer to
come up with the $25 ,000 needed to put its
creation in orbit. "It looks like our experi
ment is way up the ladder, and we will go
soon after shuttle fl ights resume, so we need
to be ready ," wiesenmcyer sa id . He talks
about the launch with restra int , but it is
obvious he is excited.

" Think about what went on in the seven
ties! We launched satellites and payloads to
Ma rs and Venus , and Voyager went to
Jupiter, Saturn. and on out to Uranus and
Neptune," wlesenrneyer sa id . " All those
successes have had no real follow-up.

" We are obviously in a period of declining
space activity, and that is something we hope
to change. , .•
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Gelawag Special
The Getaway Special (GAS) program was never intended to launch satellites. It

was designed by NASA to carry science projects on the Space Shuttle and return
them in an unopened cylinder.

A group of college students at Weber State College in Utah, however, requested
in 1985 that a hinged lid be made available on one of the cans. They had done the
unexpected, designing a satellite small enough to fit inside the 28-inch high cytin-
der. A hinged lid and a spring-loaded base inside the tube were needed to launch
the bird .

The team successfully launched NUSAT in April of 1985 from the Space Shuttle
Challenger. Already, the team led by an amateur radio operator at Richland Com-
munity College in Decatur, Illinois, was planning the second use of the modified can
to launch another mini-satellite.

Getaway Special got its start in 1983 when 10 experiments by college students
flew on Ihe shuttle. Things like ant colonies and hybrid corn seed traveled up and
back in sealed cans 10 test a variety of scientific theories. Since that flight, dozens of
other experiments have flown, and reservations for hundreds more are waiting for
shuttle fl ights to resume.

There are two sizes of GAS cans. The one used by each of the satellite groups is a
five cubic foot cylinder which is 28 inches high. It will hold 200 pounds of material,
and costs $10,000 per launch. The hinged-lid version costs about $25,000.

For experimenters with less grandiose projects, a 14-inch high cylinder is also
available. It holds 2 1/2 cubic feet of material. If you stuff it with 100 pounds of
payload, it will cost you $5.000 per launch. Limit the baggage to 60 pounds and pay
only $3.000.

According to NASA, sponsor of the program, GAS cans are leased only to
non-profit groups to carry out space-related research and development. Foreign
groups are welcome to rent a can, but each project flown must be " peaceful in
nature." Shuttle astronauts will assist with a maximum of three remote on-off
commands for each can.

Interested participants must classify their project in one of three categories:
Governmental, Educational, and "Everything Else ." A contract is signed with NASA
and each group must pay $500 earnest money. NASA then sends each participant a
videotape and manuals describing their responsibilities.

Projects are flown on a " space available" basis, and the fee must be paid in full
before launch. If you are interested in learning more, contact: Getaway Special,
Goddard Space Flight Center, Greenbelt. MD at (301) 344-6760.
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BpOhcOr

BC55XLT
$114.90
10 Channe l 10
band. program·
mable, ke~lJoard

lOC k. 2 digit LCD
d'SpIJy, re"ew.
cnan ne! loc"out.
Mlle'~ low ,n·
ocator. memo'!'
OaCk up, built· in
delay. unect
~hanne l access
tlat k lUning, ac -
cepts oceo bat
te"es

-= .-.
'''., ' .'.., '""',

Z45 $99.90
45 Channei r Mnd w/a"cral t,
programmable, 45 ~re prog ramm·

ad cha nnelS . se.rch 0' stan,
alarm cloc k. prionl~, perm~ nent

memory baCkUP , en IOC"out, scan
de lay , AC /OC with bot!> co-os

R1070 $89.90
10 Ch 6 band, programmable,
pe'manenl memo'~ back up, dua l
le.e l di g"al dl~ pla" channel
IOCi<Oul. slep tont'ol, AC only

913-888-8864

OCBOOXLT . $239.90
40 Ch 12 Mnd . aooMHz. atrcratt Ilo
weather, prlO'ity , Irack tUning, scan
delay . aula searCh, dlracl channel
access auto squel,h, channel
Ioc kaul , AC/DC,

unlden

SUPER
CONUERTER

BP55C Battery pac. & charger to, BC5,n $29.90
BC100XLT 100 Ch 11 ba nd hand held ,$199,90

ai rc,~" . ch Io<;kout. auto $ea rcn , prog,a mmablf! , With balle ry paC k.
AC charge r, carry case & ea rpncne

BC200XLT 200 Ch 12 band. Mnd he ld $269.90
WI1H 800MHz band, prior ity . th lockout. auto seucn. lrack lun<og,
dlrecl ch acce... w,l~ batter~ pac k. AC adaplo r, carry tase

BC175XL t6 ch 11 uanc a"cran $149.90
weatne" en lockOUt. auto sea -en & sque lch, delay. I rac~ toning.
mem'o, bac kup, high/ loW~can ~peed, dHeC1 Ch access, AC/DC.

BC210XLT 4~ Ch, 11 Mnd . a i rcra~ & weathe' $179.90
cn lOC"out. pnorily, scan delay, auto search. programmable, trat k
lunmg , d"ecl C~ access , AC/rk w,t~ mool'e mounting brac kel

BC560XLT te Ch 10 band mob ile. $99.90
LED p,splay , revew. p"orJty . memory back up . direct C~ access.
weather ,ea rch, bu ill ·m de la~, lrac k lUning , e.ternal speJker ja~k

BC760XLT tOO Ch 12 oand mobile $279.90
WITHBOO MHz , weathe' & alrcratt , tlasefmoO''" . Priority, se"lCe scan.
th loc kou t, scan delay . auto search. programmaOle, trac k tun ing ,
di rect Ch access, ITII!mo'~ loc k. memo'y bac kup, e,1 spea ker jack

BC145XL . .. $92.90 OC500XLT$189.90
16 Ch 10 bane. prog,amma ble . 2 100 C~ 11 rnoIlill! , servce searce.
digit LEO. prionly, review. direct Ch weather, prionl!' . channelloc kOllt,
access. lrat k tUning , ~ u<lt ·'" delay scan delay , auto sea rc~ . II ·
memory MC"up. ChaMel lcckcut. luminated, programmable , tra~ k

direct channel access , wealher, tuning , d<feC1 tMMel access
ACIDC

BEllY BEAnCAI Frequency Directory
BCFB·W Western us $9.90
BCFB·E Ea stern us $9.90

IN'5. . .. . $ 89.90
AC Pawe'ed TU RBO SCAN'
pre-programmed by stale to
reCe" e any t~pe 01 police
transmission plus lire and
weatne" scans at 50 ChannelS
per second, dlg ilJ Idi,play . in·
stanl wealher

INF1 . . .. . $144.90
Preprogrammed mcbue.
rece,,,S all 50 , tates polite,
piUS in , tant weath er, scans 40
cMnnels pel second DC

Install ' on "ny scanner and 's
desig ned to recewe necuerces
tlel ween 810 MHz & 912 MH , aM
ccneentben down to 410 MHz
tr uu 512 MH" easy 10 install

$299.90

RADAR DETECTORS
UlnDEIl

RANGER
10 meler TRA NSCEIVER. 25 watt, ~"',,'
can be program med to split
t,an,ce i"" , SSB, CW, AM, FM ,
prog ramma ble scann ing . fu lly
automatic . noise blanker. 23/8H,
7'I,W, 110
AR3500 .....

unlden
2, WATT 10 Meier Transcefll8f. all
noce operahon , backm mu ~i lunc·
\IOn LCD meter, Irequency Ioc" ,
auto SQuelch . NB, RF g~ i n . PA,
exlernai spea ker jack,
7'I,W'9'I.Dx23/BH

model 498 "" ., $34.95
same ieaiures as 49$Aexcept uses':AA"
mead batteries and comes With battery
charger

""" " .... $249.90
MAXON....$26.95

Meldl l ~t8l · ~t MIl.l. FM 2·WAY RADIO
hand, Iree operation , va;ce actrvaled
transm it up to 'I> mile Batteries opl iona l

lENNA PHASE III POWER SUPPLIES

ASTATIC
01 04 SIlVER EAGLE " $69.90
Chrome plaled base stancn amateur microphone
F acta'~ WI'ed to tle ea~ lty con,e rted tD elect,on ic Of
relay opera\lOn, Adjo,table gain lor optimum
monutation
ETS 0104 SE . . . . . . . . sa9.90
NEW. same as above with endol transmlSion 'R09"r
Beep'

R0500 569.90
Dual con,ersKln supertlet , Cftyl~wy , LEo·s. audible ala'm, compact
R09 ' $114.90
2 powe r cords. Iravel ease, doal conversion superhet. cily/hwy,
audible & LEOale<1S, min i si,e
R07 $79.90
Dual conversion s~ pe'hel . min i see. LEO's. au dible ~Ier t

BD9XL 5149.90
Supe rhel wltwo po wer co rds carry case. City/Ilw~. 01101 slle

BEL
XKB1 00 543.90
LED alen, tone alert. x & K band, da,hNlsor

876 VECTOR $94.90
Gllas diodes, sequential L~D, City/Hwy , au dio alert

047 5134.90
EXPRESS RE MOn, X& K Mnd , Supertlel, 2'way lilter . LEO & audi
ble alerts .

MAXON
R02A 546.90
Superhet. X& K tland, aud ible & ' ISual alerl, clty/h'ghw" ..tt<og
R03 559.90
long range dual conversion, X I> K band, LEO 's . audible ale rt
wf' olume control, onlltalslng. clty/hw~ , dash/VIsa< .
R021 $54.90
M,n, size, audlO le & VIsual alert. omn i·polar ity gu"rd, dash/"sor ,

R025 $79.90
[)elu, e min i, same as above wim secuenta t LED's

ROXL $129.90
CORDLESS , X& k banes. ant< 1~lsing, sequent..1L E D ' ~. auo,lIle
alert. c'ty/hwy, da'klmule SWllch , w,t~ tar ry case

PS3 . . $IMQ
OUl put:13,8V DC · 3 am pconstant 5 am p
~u rge . electronic overload protection w/in·
stanr auto reset, ruse protected
PS. $19.90
F U II~ regul aled , 13 8 VDC - 4 amps con ·
Slant with su'ge protection , wencao 0'0·
l&lion w/,ns tanl aula reset
PS1 "" " """ . . . .. , . S 2~90

Fully regu l~ led . 7 amp con,tant,10 amp surge capacity
PS1Z . . . S3~ , 90

Fully regula ted, 1ll amp constant 13 amp surge, electronic overload
prolet1<On w/ lnSlanl auto resel
PS2 0 " " , " ", """" .. S6UO
FU II~ regolated, 20 amp surge capac,ly, 13.8 VDC . 11 ~mp <:Un,·
tant. w,m me ter
PS 25 .. .$7990
Regu laled 4 5,1'VDC·25 Amp canstan l 27 amp surge, instant autD
re~et, dual mete' lor currenl & voltage
PS35 . . .... S9UO
Same as abOve except, 35amp conSlant. 37amp surge . adluSlab le
lrom 10 to 15 ,oils

$4000
$5000

$0,35

*
n
•r-
r-
"II
o
:II

":II-e
men
*

$169 ,00
$15200
S246 ,OO
SSt 00
SO l 00

$12500
$20~ 50
S3~~00

S9450
$111.00
S39 25
S39 25
sse so
S50SO

$141 75
S 5~ 00

$77SO
$0100

srm 25
S216,OO
$101.25
S01.OO

$12475
S145 ,OO
$31050

$79,00
S105,OO
$t2~,oo

noaee
S47 ,00

CA LL
CALL
CALL
CALL

$0,10
$0,35
$0,17

$3100

1038AS
105BAS
155BAS"".,2\l5BAS
7-1 S
7·2S
7·3S

18HTS
l~RMO

10VS
12AVOS
l~AVO/WBS

18,1,VT /WBS

HRt ~ ~GR I

HB1H GRI
H B 1 ~4MAG

BI/86

238S
258S
288S
2U8S
6~8S

V-2S
V·3S
V-~S

GPG2A

National Tower Compan3'
P.D.Box 15417 Shawnee Mission, KS. 66215

Hour 8:3 - ' OM· Pri han Wi h Nti

ROHN FREE BASE STUBS WITH
EACH BX SERIES TOWER

250 10' secucn $56,SO
25AG24 3 model 2 Of 3 lOP sectcn .,.. "., ., ., . $6600
2SAG~ model ~ top sectoon $73 ,SO
~5G 10· secncn . ..... . $13300
~5A03 4 ~ model 3 Of ~ top secl ion $136,00
5SG to secucn . $166,SO
M200 10· mast. 2' ·o d . ,.. , .. ,. $13,50
BX · ~ O au'sen suppor\lng 6 so,fiI $196,00
BX ·40 ~8' sell supporting 6 SQ n ... $250 00
BX-56 56'sell supporting 6 SQ ,h, __ . S334,5O
BX ·6~ 64 'sell suppor1 ing 6 SQ,h . . S~31 ,50

HBX·~O eo'seu suppor1ing 10 So It $22650
H B X-~8 4B· self supportin g 10 so.tL S300 00
HB X·56 56'self supportin g 10 sqrt $392,SO
HDBX·40 40·selt supporting 18 SQ ,lt $20~ ,50

HDBX· 48 40 'sell supporl ing 18 sq It $30~ , 50

• Sill WIRE SPECIAL *
3/16£HS 500' gal, an"ed 7 strand..
1/ 4EHS 500' gat,anized 7 strand ,. ..
HYQAINIT.L•• ANT.NNA.

HF "TEMMAS f rAlnd,
TH3JRS 3 elemenl ·Junio< Th unde'bird'. ..
TH5MK2S 5 ele ment ·Thunderblrd ' .
TH2MK3S 2 elemenl 'T hunderbird ,." .... ...
THlOXS 7 elemenl ·Thunderblrd· .
EX P 14 h plorer 14 !riband beam,
onl0 30/~O M Con' , u p 1~.

MoRtOl nd
'Lang JoM· 3 elemen l 10 mtr
·Long Joh n' 5 element 10 ml r.
·long John · 5 elemenl 15 mtr,... .. ,. ,
~ element. 20 mete'
·l ong John · 5 elemenl 20 mtr
·l)isco,erer' rOlarYdipole 3llf~O m1 r

'Dlscovere,' 2 elem, 40 mete' tleam ,
converts 7·2S to 3 elem tleam

MultlNnd Veo1lcll'
'H~·Tower' 10 Ih ru 00 mete" .
rool mt kit for 12 AVO ,14AVO and
10ATV/ WB
M,e lOaded, 10 Ihf U80 ITII!lers ,
trap ver1ical 10 lhru 20 ITII!ters..
trap vertica l 10 Ihru ~O meters,__
trap vertical 10 lhru 00 mete"

_._nd Doublet,
reru portable tape dipole 10·80 meters .
2BOOS Irap doublet 40 and SO ITII!lerS
5BOOS Irap doub lel 10 lhru 80 neiers

VHF AMTEMM U k .m. & Vertlu ll
2 meter 3 elemenl tJoeam . .
2 meier 5 e"'menl tle. m .
2 mew 8 element team
2 ITII!ler 1 ~ elemenl beam,
~ e..ment 6 meler !Jeam __
to linea r gain vemcer 1 38· 1 7~ MHz
collnea, gain , e"ical 220 MHz
co linea' gain verncar ~30·~70 MHz"
Mse, 2 mtr ground plane 3 dB .. .

VHF & UHF Mobilel
lige rglass 2 mtL 5dBgain 3/8-24 ml
HyBander 2mlr 6dS ga in 3/0 ·24 mt
HyBande r 2 ITII!ler .,., . ,.. ,.
iemte tatum10' 10·80 mele" ,

OSCAR UIK ANTENNA
215S 7OCm, 435 MH z ,., . ,. ,.. " .. . ,., . ,., .,
21 8S Complele Ostar li nk s~sle m
CU SHCFlA FT ANTENNA.
AOP-1 complele Osca r Link s,'tem ,. ,.
APS 8Mnd '1, wave ",rt,ca'
A3 3 elemenl InMnd team
. 743 7 & 10 MHz add on kit lor A3
A744 7 & 10 MHl add on kll fo' A~

~218 XL 18 element 2 mtr, 2B 8' boome r . ..
R4 to,12.15.20 meier \<ertical
MS ~ element triband beam .
AV~ ~0· 10 mtr. ver1ical
AV5 00·10 mt, veneer ..
ARX2B 2 mtr. 'Ringo Ranger · .
ARX4 50B 450 MHz. ·Ringo RanI"
A1~ ~ ·11 144 MHz 11 ele, VH , .
AtH-l 1 11 elemenl 146 ·148 "1 Hz beam ,
Al ~ 7· 22 22 element 'Power Patker"
A l ~ 4 - 10T 10 element 2 ml r, 'Oscar'
. 1. 4·20T 20 element 2 mlr, 'Osca, '
215W8 15 elemem 2 mtr , 'B.oomer'
220B 17 lIemenl FM 'B.oomer"
230WB 1 ~~ · 1 ~ 8M H z , 30 ele ment..
32-19 19 elemenl 2 mtr , 'Boerner:.. ,..... ,. ,
~248 2~ elemenl ·B.oome r"
10·4CO 4 eleme nt 10 mtr, 'Skywa lker"
1~ · . CO ~ element 15 mtr, ·Skywalker·
20 ·4CO 4 element 14 MHZ 'Skywa lker'
HU.TLER ANT.NM....
4BTV 40,10 mlr , ve'tical , , . , ,., .. ,. .. ,.,
5BTY 80·10 ml r, vertical ,
6BTY 6 Mnd trap ",rtlcal .
"OTO".
Amanee H073 [10 7 sq.u.]
Altoanee U110
TELE X AR40 TV, 3 So n ,
TE LEX C00I5-i l (8.5 so.h.]
TEL EX HA M IV (15 So It ]
TELEX T2X [20 sq. fi )
C A. L.

1
2.1B & 6.22\ ~080 · per loot . . ....
2·1 6 & 6·20 4090 · per loot " __ "" "

1100 RO U Mini o ,lOW los' loam per loot __
1198 RG 8U Columb", supe rtle. 100·
1180 RG8U Low loss 100% bonOed toil s~ lel(j

00% t;n copper b,at<led SMlld -per fool
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Takes lhe fear oul of full power anlenna luners,
and lhe guesswork oul of PEP measuremenl wilh
lhese lwo MU ST SEEPRODUCTS"

MB -V-A

Discover this durabLy bui Lt, feature packed MS-V-A Antenna
neer , You'll find operating conveniences that make
antervla tuning a s nap and value engineered to do the job
over wide operating r anges. Corrpare quaLity, features and
the NYE VIKING TUO YEAR ~ARRANTY.

RFM -003

Get correct easy t o read measurements of PEP for SS8,
AM, and PuL se along with f u l Ltime corrpl ete l y aut omat ic
SUR di spl ay with this Uliq.Je Power Monitor Systelll_ Two
model s to choose from : The RFit-003 f or 31::\1 indication
and the RFM -005 for SKY.

CHEC KTHE FEATUHES:
• Pi Nelwork . ID. PIISlI PI Md... rte tuJliIl£ 1.8 -30 1111. HellV)' duly shier p1o~ coolJrH'"Ll:lly variable
indudor _iUl 2fI:l wernier dill. 7000 ",1 ."i. bJr c.Jl"Cltor.1Id IO.QOOy ,.. itch xlecltd filed CfIl'&cilon
on I>Ulpul :!ide. 'hlll(3 40- 2000 ohm IolIds. Cood h. rmoRie IUpplnSiDn!

• Aulomalic SWR. IIB1lds rree mMi~ or StR.1lo mrl. ct' tIl1ill'lllO>n Ilftdnl. &,xtra lt Ill""'" mrlu
:100 or:llOO , f.,- .utomBtirBUy :rwi\dri la3y to rud 211" r=ssed .1Id blck-li&bltlllllut blllld rnd.=

1 Anlennll Swileh. I'llSH-lllTI'lJl . nltn"" Jl'ikhi'lE to (t) . nlmnSI (Z 0011I. single 'lire ~Ild t. in
letdl, COlli bypll!R'd Dll rirel """J oulpul I e dni~ned this ,.ik h to lIIke 1M JlO'"u. Rottd.\ JOKY
.1Id ~ .mps.

, 3 K1I Bal un. Thlilor . ounlld lriple core lorToid fiYe3 bulllnctd outpul \0 l.in fmen lrom 200
\0 1000 ohms slid unbolsnctd outpul do.n to ~ ohm,-

• Maxim urn Power Tronsfer. Itlld'l JOur LAmsnill.er output imped4lO« to slmood. sny .nlelU'"
sysI..em lor mlllimum Il',",r Innsfl:l'. .l.mplilien only I1ln ,t lIIeir desi(ned Q. hen properly m.lcht'd,

• Wodel Oplicna. III- IV-A l iIldl.lb ,n IID-V- Aleetwn 1= "nltM" S'litch "nd bO'llun, IIB-IY
.1.2 is identicsl to liD-IV-AI . ith lIle . ddi lion 01 • triple core b!llun,

• l.D lith. • ill not tune on some snleo".s

• (3) ldodcs - Peuk A,",,¥ lIIId PtIIlc Mel Hold willl . Wlique llOO-drifl s..m~ l Hold """If.(
memory circuiL

t (2) Ranges - Aulom8lically pitched po-er Ile8les to 5 KI.

• t'u lly Au to matic SWR ~ Full lime meter disp1813 1'100 direl:U, .-ilhout drill

• Duill -in AW - Proltcl Jour smplifier lullt in~nt WIth this fnllll"lillE locl:.l>lJt

• Remote Couplers - Six ferl mnoltJ 1M inltl'thsll£tllble eoJibnt.ed couplm..

1 True InlS Conversion - II.F. couplen Ulile fOrtBreI bined full ' BYe deI.I:clion.

1 Hugged Construction - \boy fIIU£l' oIu rrinum ronltrurlioo, Topq\l!lliy £llIr3II epoJy
PCR. This meter isbuill to Ju t.

, Accuracy - C~l'f/Ilml to ±..~:; F.S.

'Warranly - TWO rUll YEARS -

, Addt'd Features - Are~ reerse Il"""I" oU IIJlde rTJ:tmI,r: - I'uIlloluB lID lEJlsy
- AdfJstsl:rle AID iI :rwitchBbIe SIIl/Rm.IJ>-.es' - """oy duty MieBd blUtrilll dwFl b, Ur swied
RI' lor lhe field slid s dlsller is 5lJppged for Isst ehsrtio£ ond boeklithtiJl£ 01 1M teut bond
~ rcr tM h"m sheck,

OTHER NYE VIKINGPRODUCTS
Phone Palehes - Eleelronie and Memory Keyers - Squeeze Keys - Slraighl Keys - Code Practice Sels
- SWR Wallmeler for the blind - Low Pass Fillers - Alilland Antenna and more.... .

ASKFOR AFHEE FULLLINE CATALOG .

TO ORDER, CALLYOU RfAVORITE DEALER
Amateur Electronic Supply
Ham Radio Outlet
Henry Radio
Madison Electronics
EGE
R& LElectronics

Barry Electronics
C-Camm
Ross Distributing
Quement Electronics
LaeueCommunications
Ham Station

~VikinR~

Wm . M. Nye Co. Inc.
1614 130lh Ave N.E.
Bellevue. WA. 98005
TEL: (206) 454 -4524
FAX (206) 453-5704
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** * Fe e. /m lle "eehlll••• Phon•• * **
II you need.n e.cellent lacsimi le mach",•. CEI has m.
luil lealured Fu lel3300 la. by Paclei al . epecrer price ,
FAX3300-T P.ct.' F.. m.chlna wllh Dl'one " . , $1.099.95
XE150-T Unldan Cordle.. PIlona w~h speaker .. 199 ,9 ~

*** ~tend.d .erde. Contreet ***
II 'fOIl P.HChaae. scan..... CB. rada' dellltelOf Of cordless
phone trom. nystOfe '" I'"U.S,Of Canada ...lIlIn tile last 30
day&, 'fOU c.n lIeI UP to t~rea ye.... at e_lended ......ic.
conl'act trom W. rrsntech,ThIs M<V>Ce • • l an" on p1. nDegln,
"Ief l~ . manul ' Clure( , W''''. lIty ••P'..... W.".nlech will
perlorm all nec...ary I.bor and WIll nol ch"g. lor relurn
SI' IDO' ''II, E.lencled "''''IC. contrsct. ". IlOl refundable.nod
appIyonly tOlh. onglnalpur<:I'Ia_ ,Atwo...... a.<tendedcon-
tracton. mObola Of ba.. _ $29,99.nodlhfHyeua ill
$399i FOf Ilandheld acanll 2 yea IS 159 9i .nod 3
..... ... IS 179 99,For r.dar deleclOf.. two y 129 99, FOf
c e r.dlo.. 2 y.... IS 139,99, For cordlessphones, 3 y. . .. is
S34,99, Order \'Our exlended ......ice conlracl loday

OTHER RADIO. AND ACCE••OR'E.
BC505I!LT·T S••..::. , 10 c~.nn.1 scanne' 11 I 4,95
8C70I!LT·T Be• ..::. , 20 c~. nnel _nna' , l Hi 9,95
BC17,XLT·T Bea,c.t 1$ cl'lannel lleanner 1156.95
Alogo.T R8Q8l1cy 45 Ch__riner _ 1119 95
UC102·T R""ancy VHF 2 Ch 1 W.llt",n~ ,.. 1114.95
BP$8·T Re"encyl I amp ' ''lI. DOWe' 'upply, I I 79,95
MAS49-T Drop-in Ch.rger too- HXl 200 & Hkl500 . . ,. 15995
MASI 8·T W. II ch. ,ge, IOf Hkl500 scallne' 114,95
MA553·T Ca"Y'''9 u.se l or Hkl 500 scannar._ 11495
MAll17·T No-Cad ballery peel< IOf HX1000l1200 $3995
BP205-T Nt-Ca.o:! ball.J)eck forBC2OOlBCl OO XLT "995
8/l-T 1,2 V M N~Cad ball.ria, (set at e'llhl) 117 95
F8E·T Fr<IQ\Jency DiraclOf)" !or E"tern u.s.A. ,114,95
FBW·T F,equ. ncy D>tectory for We.,ern U.s.A. . 114,95
ASOoT A" SCan Direclory , , , ,1 1. ,95
SAF·T s.,, "'iwal R.dlO Fr<Kluency Oireclory _ II' 95
TSQ.T -Tap Secr.r R"lI 'Sl ry at U S Go F,eq. .. 114.95
nC·T Tune'" on I phone u.1s $14 95
C8HoT BoQ CB H. ndbookJ,.,WFWFreecanod , 11' .95
ncoT Tachf'liqu• • tOf Inlerceptlng Comm, '.. 114,95
RRF·T R. ilroad t"quellcy direclory 11.,95
EEC·T Embeu y & Espion'lIe CommuIIIC.tk:>nS, ." $1',95
CIE·T Coven InleillQenct Elecl. E.wOl$d,oPPI"O 114,95
MFF·T Mid_st Fede,.! Frequency dirlltelory 114.95
AaO-T M4';/nal mounl mobole _nner .nl.""a , $35.95
ATo-T Base al4t>Oll scan ..,'anna _ ,135.95
ASOo-T 10 & 11 Meler - 500 W. II ."'ell". 138,95
Al 3OG-T 25 Ml-iz,-1 .3 Gl-iz DI8COftfl.nla""a Sl O9,95
USAMM·T M." mount VHF . 111. wI 12· cable ,139.95
USAI(·T "" .. hOle moun' VHF ant. wI 17' C.ble 135,95
USAK450-T.... holemOllnl UHFant wI I 7' cable 135.95
"del " 00 shipping tOf 4IIaceesso-. orderad .. the 11I'I'I8
Add I~, OO .h'DDi"llpe< radlO.nd 14.00 pe< ..,Ienna.

BUY WITH COHFIDENCE
To"., lIN I •• t••, fIeIw.r, trorrr C., 01. ny _nner.
send or pholle your order dlleclty 10 our Scanner
DistributiOnCen t e r~ MIchigan residen"please .dd4~
sale. I•• or supply your Is~ 1.0, number. Writte ll pur
chase orders are accepted Irom approved g.<Wernment
agencillt aflod mosl well r.led Ii' ''''' .t . 1D"b sureharge
lor nel 10 bilh~ Atl ..les ara ~bteC1 lo."';labi liry.
accept.nc• • nd verificalion. All SIll.. on acc.uorin
are lillal. Prices. te r""' and specllicalion. are ~btect to
ch. nge withoul nonce. All pnces are ill U,S, doll.rs. Oul
of I toc k ilemswi ll be placed on baCkorder .utom.t ically
ull ieu CEI i. inal rucled d ifferent ly. A 15.00 addItional
kalldling fee will bft charged lor . 11 orders with •
merchandise lotal under 150.00. Sh,pmell t. are F.O.a
CEI w. rehou-M in Ann Arbor. MIChigan. NO COO's
Moet II.m.lialed hava. manuf.ctur....w.r... nty. r ree
COllie.. 01 warra nl"'s on Ihese prodUCla are • .,. ilabl.
by writillg to e El, No....certilied check. requ ire bank
clearance. Not responsible lor Iypographical errors.

Mall o rd. .. t o : Comm un ications Electron
iCS:" Box 1045. Ann Arbor, M ichigan 48106
U.S.A AddS9.00 perscannerfor U.P.s. g ro und
sh ip p ing and handling in the continen tal U.S.A.
For Canada, Puerto Rico. Hawaii. Alaska, o r
APO/FPO deli ...ery, shipping charges are three
t imes continental U.S. rates. II you ha...e a
Discover, Visa. American ExpreSS Dr Master
Card, you maycallsnd p laceacreditcard o rder.
5% surcharge l or billing to Amer iean Express.
Qr-d e r toll-free in the U.s. D iaI8DO-U5A-SCAN ,
In Canada. dial 800·221·3475. FAX anytime.
dial 3 13·971 -60 0 0. II you are outside the U.S.
or in Michigan dial 3 13·973·8888. Order today.
Scanner OiStribulion Celller~ and CEI logos . r. Irad..
ma"" of Communicalions Elttclronics Inc.
5ale "-'es 10/1518/1 - 12131f88 AD '11018/l·T
CopyrlghtCl 1a68 CommunlC811on. Electronlcalnc.

ConsumerProducts Division
P,o, Box 1045 D AnIl Arbor. MlCh'OSn 48 1D6-1045 U,S.A.
For o,d.ra cal l 313·913·8B88 or FAX 313·971·6000

CtrtCtl: 121 ON RUOER SER"'ICE C,.,RO

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

m obil. sc. n""r
SPECIAU

Bearcar 200XLT·T
List price S509.95/ C E Pf1ee S254.85/ S PECIAL
f.8eftd, ftIO elf.,."., • eoo MH• • ".".n.eId"_If' Lhrolt • Hold • "''''''Ify • "-.CKIf
Fraq".lIq f.n".' ''' '5'. t t l " 74. 40. ·512. BD~'''5/1 MHZ
Excl"des 823."8 75·I . e,0125 .lId 818"8 75·8"' 0 125 MHz,
The Bearcat 200XLT sets. new standard tor hand-
held scanners in certcrmence and dependability.
This full fealu red unit has 200 programm.ble
el'Ianne ls with 10 scanning banks and 12 bal"ld
coverage. If you waf'lt a very si milar model withool
Ihe 800 MHz. band and 100 channels. order tne
Be 100XLT·T for only $ 189,95. Includes antenna
carrying case with bert loop. ni·cad battery pack.
AC .dapter and earphone. Order your ece nner now

Bearcar 800XLT-T
List price S549.95/ C E p rle.S259_95/SPECIAL
,.a.nd,40 Ch.""., • IIo-cry".'.c.lln.r
Prlorn., _n'rol •••erch/See" • AC/DC
Bands: 29·54.118'114. 40e·5 12. 806-912 MHz.
The UlIlden80QXl T recei.,e. 'O ch.nn.l" in two bank.!.
SCan. 15 channel. per seeond. Si.Z . 9",... . 4".... . 12'h ,H
If you do not llead the 800 MH z. band. . sim"'r model
calle<l l l'te Be 210XLT-T i. a.,ail.bIe for 1178.95.

Bearcar 145XL-T
List price $ 189.95/C E prleeS94.95/SPECIAL
1o-a.nd. ,. Clfenne' • IIo-ery.t.'.cenn.r
Prior"" control. We.th.r ••erclf • AC/DC
Bands: 29· 54.13/1·1 74. 406-S12IrfHz.
The Be. reat 145XL is a 16 channe~ programm.bIe
scannercovering len Irequency bands. The unit le.lures
a buttt-tn del.y funct iOlllhat . dds a three second delsy
()f'I .11 chann. l. to prevent missed trall.misslons. A
mobil. "8rslon eenee the eCMOXlT'T lealurin" pri
or ity. we.lh.r~.rch, channel locl<OUI and more is
• .,ailable lor $94,95. CErs packag. ptIoe include"
mobile moullllng~kel and mobile PO'*er cord.

Regencye Informant''' Scanners
Frequencycoverage: 35·54. 13e·1 74. 406·5 12 MHz.
The new Ragency Informant scanners coyer virlu'
ally all the s tandard pol iCe. lire. emergency and
weather frequencies. The IN F1·Tis ideal for truck·
ers al"ld is only $129.95. For base Slalion use. the
IN F5-T is S84.95. Order your scanner today.

NEWI President" HR251 0-T
list price $499.95/C E prlc. S238.95/SPECIAL
10 M.,., Mobil. Tr.n.ce"'.r • DI"lIe'IIFO
Ful, ..nd eo...r."•• AI~MDd.Oper.tlon
"c.II' liquId cry.laldl.ple., • Auto -.q",'clr
RIT. I'reprogrelftmed 10 KH• • Chen,..'.
Freou..,cy Co__",.: 2SOOOO MHz. ro 2,e" "" MHZ.
The Presid.nt HR25 10 Mobile 10 MeterTransceiye r
made by Uniden. sets a new standard in amateur
radio communications. Fu lly Featured-The HR251 0
has eyerythif'lg that you need. UP to 25 Watt PEP
USBlLSB and 25 Watt CW mode. NOise Blanker.
PA mode. Digilal VFO. Buitt· in S/RF/ MOD/SWR
meter. Channel switch on the microphone. and
muCh more! The HR2S1 0 lets you QPerate AM, FM.
USB. LSB or CWo The digitallysynlhesizoofrequen
cy control glyes you maximum stabili ty and you
maychooSll either pre-programmed 10KHz. chan
nel.leps. or use the built·in VFO lor steps clown to
100 Hz. There's a lso RIT IReceiYer Incremental
Tuning) to give you perfec11y tuned signals. W ith
receive scaf'ln if'lg. yoo can scan 50 channels in any
one of lour band segments to find out where the
action is. Order you ' HR25 10 from CEI loday.

•

•

•

Gel speci., , . vin"" on the " Canner.
N" tad In Ihi. coUtlO"- This coupon musl
be included ...ilh )'OUr pr~ld orde,.
0'«1i1ca~ persoIYl ch«;k .. • ndQ'ua....
lily ditc04lnt• . ... • • cluded fro m Ihi.
o".r.O".r .,.Iidonly011 pr.paidorde,.
m.ileddirectlyto Commullic.tlon. Elec
tronic" Inc. p.a 80. 1045-Dept UN111.
Ann Aroor. Mlchlg.n481 0/l·I045 U.S A
Coupon .>pires Dec.mbef 31. 1988.
CoUtlOlI m.y not be uledin conjullct;on
wirh .ny 01"- oN."rom CEl Coupon
maybephotocopied. AddI9.00 lor sIli".
pi"" in the con tinent.1 U.SA
Regency TS2·T • • • • •• • • •• 259.95
Regency INF1 -T ••• • •••• • 119.95
Regency INF5-T •••••• • ••• • 79.85
Regency R1 090-T•• • . . •• • 114.85
Regency UCl02·T •••••• • 109.9 5
Regency RHt5OeB-T••••• 141 9.85
R.g.ncy RH256B-T• • • •••284.95
a..n;:at 200XLT-T • • • • • •• 248.85
a..rcet l OQXLT·T •••••• • 184.'15
Be.n;:et 800XLT·T •••• •• • 2..8 .8 5
Un lden TALKEft.T • • ••• •• 178 .85

••••VALUA8LE COUPON ••••

Uniden Corporation of America has pur
chased the consumer products line of A&
gency Electronics Inc . for $12,000,000. T o
celebrate this purchase, we' re having o ur
largest scanner sale in history! Use the
coupon in this ad lor big savings. Hurry••.oHer
ends December 31 ,1988.

•*.MONEYSAVING COUPON•••

• *** Un/den CB R.dlos ***

U n I e n
® The Uniden line of Citizens Band Radio trans<:eivers ia

styled 10 complim.ml other mobile audio eq uipment.
Uniden CB radios ''1' so renecre thallhey have a two
year li mited ..... rranty. From the fealure paeked PRO
81oetothe 31OE handheld, there is no better Citizen.
Band radio on the ....rke l l oo-.y.

$12 000 000 PR0310E-T /JflHHn 40 cr.. PorlabIeiMotloIe CB .. $83.95
PR0330E·T U,,_ 40 CI'l. Ra mole mounl CB Sl Oo1 .9 !iJ J PA05OOD-T UniClln 40 Channel CB MOb~e S36.95

S
NINJ....T PRQ310E with tecn, rg••bI" 1;>o.11ery pac k.S99,95

can n er Sale B1 G-T 1.2V M Ni-cad battery fo< Ninje (HI 0/ 10 1" , '20,9 5
KAltATE·T Uniden 40 <;~nnel ...cu• •' doo 153.95
PfKlSIOXL·T 1)1100.11 4() c:r.. CB Mobile $36.9 5
PRO!l2'OltL·T U"oo.II 40 Cft,In CB IoIobile. __••.. 1 5695
PflO6<IOE-T Un_ 40 o;"'n,..1 CB Mollo _$Iil7 i S
PAO&4OE-T Uni(Hn4()c"'nneISSBCB MOl)olll .. _S131 9S
PR07 10E·T Unida,, 40 channeJ Ce Bue . , 1119.95
PR081 0E·T Un/aen 40 channel sse c e ea ,1114,95

***Unlden Aada, Det.cto,..***
Bvy the finnl UnicHtl r.d,r detectcn l rom CElloo.y
TAU;t:R-T unitJen 1. lking raodar deteclor ' IM,95
RD7·T Unidan -...ot mounl raodar delaclOf . . 199,115
RDlI-T U_n - p"aaporr liz. '_f del iltelor $1 14,95
RDOXL·T Unidan "mICro- size rad. r delaclOf 11••.95
RD25-T Unldan ,or mount rad. r deleclor , ,15 95
AD500-T Unidan visor mount rid., deleclor, 174.95

NEWI Bearcart 760XLT-T
Li.t price S499.95/C E prlce S244.85/SPECIAL,.-.nct, 100Charn,..,. Cl)'8la/le••• A~DC
Freqwncy ...nge: 29--54.118-114. 406-5 '2,. 8L*1ilSt' 101Hz.
b clude. &23 "15-"90125 . fffl8/119, 7UiJ' 0 , ' 5 MHz.
The B.arelt 760XLT has 100 programmable enan
nel. o,-ganized as five channel banks for easy use.
and 12 bands 01co...erage Including Ihe 800 MHz.
band. The Bearcet 760XLT mount. neatly under
the dash .1"Id connects '1jrect ly to fuse block or
bat18fY. The unit also has an AC adaptor. fli p down
stal"ld al"ld te lescopic antenna for desk top use. &
5116" W k 1~N H k 7~N D. Model BC 590XLT· T is
a .imilar version w ithout the 800 MHz. band for
only$ 194,95. CTCSS squelch option now available.

SALEI Regency" TS2-T
List price S499.95/ C E prie. S268.gS/SPECIAL
, ....nd, 7' CMIIII.I. Cry.""." • A~DC
Frequency ,.ng« 29--54.1, 8- ' 15, 4oe'5 12,. 8011-950 101Hz.
The Regency TS2 scanner let8 you monitor Military.
Space Satellites. Government. Rail road,
Justice Department, Slate Department. Fish &
Game, Immigration, Marine. PoliCe and Fire Deparl
ments. Aeronautica l AM band, Paramedica, Am
ateur Radio. plus thouSllf'lds at o ther rad io Ire
quenciesmost SC8nnerscan'tpick up. The Regency
TS2 'eatures new 40 chanf'lel per second Turbo
Sc.n~ 80 you wont miss any of the action. Model
TS1 ·T is. 35 c hannel ...ersion 01 this radio withoot
the 600 MHz. bal"ld al"ld co.ts only S199.95.

Regency· RH256B·T
List price S799.95/ C E pric. S2g 'UlS/SPECIAL
,. CIIa,...., • 68 We" Tr...cMrer • II'rforltr
The Regency RH256B is a siktee~channel VHF land
mobile transceiver designed to cover any Irequency
betweef'l 150 to 162 MHz. Since th is r.dio is
syrlthesized. no expensive cryst. ls .re needed to
store UP to 16lrequencie. w ithoot battery backup.
Al l r.d ios come with CTCSS tone and scanning
capabilities. A monitor and nighVday switch is also
standard. Th is transceiver even has a prio rity func
tion The RH256 makesan Ideal radio lor anypolice
or f ire deparlment .,o lunleer because of its low cost
al"ld high perfonnsnce. A eo Watt VH F 150-162
MHz. .,ersion called the RHt5OeB-T is a ailable
lor $429.95. A UHF 15 watt, 16 channel ersion 01
th is radio called the RU1 56B-T is . lso a ilable
and covers 450·482 MHz. but the cost is S454.95.



Num~ 11 on rour Feedback card

Char~in~ Without O"erChar~in~
This circuit conserves AC and charges-not chars-station batteries!

by Dennis Knittel WBBVQR

I t 's always a good idea to have an
emergency power source for the

ham station. Hams are often need
ed the most duri ng power outages.
Auto batte ries arc good to kee p the
12 volt statio n running. but deep
cycle marine batteries from GN B.
Sears. and others are ideal. Auto
batteries are designed to provide a
whopping current (100-200 am
peres) for very shan periods. such
as needed to stan a car. and to float
the load- lights ignition, radio.
and so fonh-against the alterna
tor the rest of the t ime.

Th e deep-cycle batter ies. on the
other hand , are designed to be ful
ly charged. and then to prov ide a
steady. medium range cu rrent
(10-20 amperes) until discharged . Thus the
deep-cycle is more appropriate 10 this appli
cation , but ifthc automobile batteries are free
.. II .. Ipu -ccrs . or near y so .. .

More Than Just Trickle Char~injt

A popular me thod has been to trickle 
charge auto batteries while ru nning gear off a
po wer supply. When the power goes out, the
battery takes over automatically. The prob
lem wit h th is is that unless the cha rg ing
voltage is set e xactly, and the condition o f the
battery monitored occasionally with a hy
drometer, the battery will be either under
charged (leaving less reserve in an outage) o r
overcharged (driving off water and eventual
ly killing the battery).

The ci rcuit shown in the schematic uses
two batteries alone to supply the stat ion.
Wh en their voltages drop to a preset point , a
control ci rcuit act ivates the charger. One of
the batteries begins 10 charge wh ile the other
continues to supply the station. Afte r the fi rst
bauery is charged, it powers the station while
the second battery charges . After the second
battery is charged, the charger shuts off and
the station runs from both batteries . The
charger draws AC only when needed. The
charger doesn't need to be well -filtered be
cause it doesn't run the station d irectly.

Since the equipment is not enda ngered, this
method also allows the batteries to charge at
15.5 volts. Once the cha rger is removed, the
batteries will be at about 13.5 volts. Cha rged
at only 13.5 volts, the battery voltage would
be only about 12 volts after removing the
charger. In the following text . you will note
that the set points of 12.25 volts for starting
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charge, and 13.50 for stopping , are values for
new batteries . (f your batteries are older, you
could use lower numbers like 12 and 13 volts .
This just means slightly different setti ngs on
R6 and R5. respectively . Be aware of voltage
drops due to the voltmeter when adjusting the
potent iometers.

Outage Warning

During an outage, the stat ion continues to
operate fro m the batteries . When the con
trolle r begins to charge the batte ries , ho wev 
er, it discovers the outage and sends a pulsat
ing audio warning to indicate trouble. This
audio can be piped to useful locations. such as
to a speaker in the ham shack. or through a
transmitter aud io input at a repeater site. The
controller can also switch the equipme nt to
low-power operat ion du ring the outage . It
wo n' t allow the batteries to over- or und er
charge. The batteries power the controller ,
which. due to its mostly C MOS circuitry.
draws under 2.5 rnA.

voltage Reference

The controller circuit requires a voltage
reference. v oltage reference criteria are: sta
bility . low current draw , and over-voltage
detection. Over-voltage protection is set a
litt le above the normal peak charge. If , for
example, the batteries arc cha rging at 15.5
volts , a good over-voltage po int is 16 volts .

It 's easy to derive a stable 16 volt reference
from batte ries that fluctuate between 12.25
and 13.5 volts . A 723 voltage regulator chip
(U2). po.....ercd from the baneries , is set for an
8 volt output. A voltage divider (R4O, R2.
and R4 1) divides charger voltage in half and

compares it to the 8 volt reference
fro m the 723 . If th e divided
charger vo ltage goes above the
reference vo ltage, (he controller
removes the cha rge r from the AC
line and begins the audio warning.
It remai ns this way until ma nua lly
reset. This over-voltage protec
tion keeps the batteries from over
charging, and protects the equip
ment from what might well be a
fatalove r-vohage .

An LM 339 voltage comparator
chip (U3) monitors four voltage
points. The four po ints are: 16
volts (over-voltage) . II volts (un
de r-voltage). and the tw o inner
limits of 12 .25 and 13.5 VOl lS ,
whic h control battery charging .

All reference voltages for the 339 come from
the 723 voltage regulator. and are separately
adjustable . The capacitors and the series re 
sistors , which are after the battery and
charger voltage dividers. smooth out any
spikes caused by load cha nges so that the
comparators arc not accide ntally tripped .

Circuit Operation

Normal operat ion begins with comparator
U3c . When it detects that the batte ries have
ru n be low 12.25 volts. it sets flip- flop #5
(FF5) . This starts the 600 Hz oscillator. and
the 4020 and 4017 divider chips . FF5 also
causes Darlington pair #1 (DP I) to ground
relay # 1 (K I). that connects the cha rger to the
AC line . The time when FF5 starts the di 
vider chips is the time reference for o the r
events described later. The 4020 is a unique
CMOS chip in that it is capab le of division by
as much as 16,384 . Its last three outputs di
vide the 600 Hz down to one cycle every
6.83,13.65, and 27.3 seconds .

This ell-pla nation uses the I cycle/6.83 sec
ond output . It gives 54 .6 seconds of charge to
the battery during each cycle. The 13.65 sec
ond output gives 109.2 seconds of charge.
and the 27.3 output gives 218.5 seconds per
cycle to the batte ry . If the batteries require
longer cha rgi ng cycles, the 13.65 or 27 .3
second outputs can be used, giving the longer
times. Select the desired output with ajumpcr
on the pri nted circuit board . The circuit recy
cles on each battery until it is fully cha rged ,
eliminat ing the need to worry about under
charging . Using too short a cha rge cycle.
however. causes the circuit to test the battery
voltage before it stabilizes. This fool s the



-I
•

I

"

·•

••

•• ••

-l !Ii: ~

'c .;::Ji'!l. ,

,
I
I ~"'. I~
I
I
I

e J,
e

_, I:J.-•
,• •

~~a

•,
•

!pi
S! ~~.1•,.
••

•• ••
" ",- •

" .. .. ..
>-01 I ' i - i',. -."•

- ••• ..

. "

Ii

,..,

I

•
.. ' : c

"

,
, "'.r,f-----

•• i'·I'
-,a ae

••, •
! ,

•
I •, s, •
•
i ••• ••

••
"

-.-.•

/-e ',

••
- .

,..,

•

-.
"•

~ .
••y

•

••
• •

••..••

,

..••,

•
ii>'

1, ,

•

I

,

,

"Ci a

'oJ'e

.,..

,

.,
• •

r-

, ~.
•

4,

•-

"a..

,c, '••

•

••

L 'L-•
"00'

, .

,c, '••

•
~•

,,-•

'il, ..~.. -"... . "
•

- '

•

- '

••

•a

••

.,. ,.-.,
"

•

..t- -l!:-- ---.;,. ".. .~ "
"

•

-. '--'. -'.

• Itr]1 _... • '!'
~ $" '; l--J. ,
' " • •"< , • •e -s

4 . / !--- /.

~ ~ -~ ';: L6J 'l re
• I '

- z, ~--~-- !._------- ~----~-~----~-

73 Amateur Radio • December, 1988 35



A surplus a-pheee magnetic circuit breaker can be substituted for fuses F3-F5to disconnect all power in
case of overcurrent in any leg. Remove B + (coming Ihrough F5) also disables AC input through the
contacts of Kl .

"Do not substitute slow·blow for F5.

Parts List

cha rger melti ng , etc.) , whe n a chargi ng
cycle begins. In this case, an attempted reset
is ineffective. Everyt hing will return to
no rmal when voltage does reach po int A
(the power comes bac k on or the charger
is replaced), this t ime with properly sized
fuses . T he one megohm resistor (R48)
between point A and the AND gate input
is to insure that the gate is not destroyed by
its inp ut, (w hich is be ing fo rced high er
tha n the B + supply to the ch ip) . The one
megohm resistor (R49) and the one micro
farad capacitor (R49, C6), on the output of
that gate, causes a delay to prevent falsing
of the aud io.

If the controller is beeping and is not at
te nded to, the battery voltage eventually
drops to 11 volts. If this happens, the output
of the comparator U3d goes to a low state.
Th is causes DP5 to ground K5 , which in
tu rn shorts B + to g round a nd blows
the B + fuse. Th is feature is pro vided to pro
tect equipment that may be damaged by over
ly low voltage. The beeping that begins, as
the batteries drop below 12.25 volts, should
give enough time to correct the proble ms
before the I I vo lt "self-destruct" point is
reached . The re are other uses for U3d and
K5, such as starti ng a back-up emergency
generator or cha nging the beep rate (to indi
care the batte ries are really on their last leg).

circuit into prematu rely thinking that the
batteries are charged, causing unnecessary
cycling and relay wear.

We now have a 6 .83 second cycle from the
4020 (U7) clocking the 4017 (U6) . Each out
put of the 4017 starts with output #0 and will
sequentially go higher for 6. 83 seconds while
all others remain low. At 0 seconds (when
FF5 sets) output #0 goes high. At 6 .83 sec
onds output #0 returns low and output #1goes
high . At 13.65 seconds, output #1 ret urns
low and output #2 goes high. This continues
through output #9 and then begins over again
at output #0 .

When output #0 goes low at 6.83 seconds,
it causes a one millisecond negative output
pu lse from the capacitor-resistor network
(C 15 and R32). This pu lse sets FF2 and FF3 ,
causing DP2 and DP3 to ground K2 and K3 .
This means that 6.83 seconds after FF5 sets
and the charger comes on and stabilizes, the
first battery begins charging . The second bat
tery continues to supply your radio equip
me nt. At 6\.44 seconds, the 4017 output #8
resets FF2, releasing K2, and stops the charg
ing. At 68.27 seconds, the 4017 out put #9
causes a voltage check on battery #1. If the
voltage is under 13.5 volts then at 75.09 sec 
onds the 4017 output #0 sets FF2 again and
reconnects battery # I to the charger for an
other round. If voltage is over 13.5 volts the n
FF3 is immediately reset . causing battery # 1
to return to supply the load. At 75.09 sec
onds. FF2 and FF4 cause battery #2 to begin
the same charging cycle that battery #1 had
used. AI 129.71 seconds, FF2 resets and re
leases K2, stopping the chargi ng of battery
#2. Its voltage is allowed to stabilize and at
136 .53 seconds the voltage is checked. If
unde r 13.5 volts, the charge cycle for battery
#2 begins again at 143.37 seconds. If over
13.5 vol ts, the entire circuit resets immedi
ately . The charger is disconnected from the
AC line , and everything waits to be ca lled
into action again. If battery # 1 has fallcn
below 12.25 volts by the time battery #2 is
checked and found to be over 13. 5 vo lts, the
charger will not shut off. Instead, the se
quence restarts by charging battery #1 and
then battery #2. This mean s that if the re is a
heavy load, the batter ies will continue to
charge alternately .

Over-voltage Protect

If over-voltage should ever occur, FF I will
set, causing DP I and KI to disconnect the
charger from the AC line. FFI also causes the
conserve output to go to the high state. This
output ca n advise the equipment to go to a
power saving mode. FF I also sets FF5 via the
diode, starting the oscillator, and allowing
the audio output to send out a pulsed tone to
indicate trouble.

The over-voltage circu it is rese t by
apply ing a " low" to the reset input of FFI.
T his stops the beep ing and restarts th e
charging . The reset can be remote controlled
unless the remote reset continuously trips
ou t, which means a trip to the remote site
to correct problems. The conse rve and aud io
outputs will also operate if vo ltage doesn't
reach point A , (due to AC power line fail ure,
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Quantity
2

11
3
2
2
1
2,
1
1
1
1
3
3
3
6
7
5

11
1
s
1
1
1
1
1
1
4
1
1
2
3
3
2
5
1
1
4

Parts number

0 1-03
04-05
U1-U2
U3
U4- U5
U6
U7
ua
U,
UIO
C1-C3
C4-C6
C7-C9
C1Q-C15
Rl -R7
Rt4-A 18
A8-A13, R19-A23
R24
R2S-R33
R34
R35
R35
R37
R35
R39
R4o-R43
R....
R45
R46-R47
R48-RSO
Kl , K2, K5
K3, K4

7 1
F1
F2-F5

A second 723 U I is provided on the board
for regulat ing your charger. It can control
a st ring of 3055s. Th e 723 does not have
to be used , but if it's not, it st ill must tie
po int A to the charger output. The circuit is
able to continue detecting the power line or
charger fail ure . Capacitors placed off the
pri nted circuit board pins are used for sens
ing and regulator output 10 keep the 723
stable .

A third battery can be added after the relays
but before the B + fuse. O nce a heavy load is
applied, a third battery will help prevent ex
cess voltage drop caused by wi re and relay
contact resistances . It may also save your
equipment's volati le memory from loss due
to dirty relay contacts. The th ird battery will
remain charged by the first two.

The contacts of K2 should be able to handle
the current power supply charging the batter
ies . The K3 and K4 contacts should each be
able to handle the largest current that the
equipment will demand of the batteries .
Do n't forget the reverse surge protection
diodes across all relay coils.

I recommend using larger (500 Ah +) bat
teries. They hold a charge longer and require
fewer charging cycles .

I hope you will find this project useful for
setting up a more secure and economical
battery backup system.EII

Description
2N3055 power transistor
2N3904 NPN transistor
1N4001diode
20 amp 50V on heatsinks
723 voltage requietcr
339 voltage comparator
4011
4017
4020

" ....<06,
4071
22uF erectrorync
M
.1uF
.01uF
20kO
4700 V~ resistor
lOkO resistor
39kO resistor
47kO resistor
56kO resistor
68kO resistor
91 eo resistor
110kO resistor
200kO resistor
220kO resistor
240kO resistor
270kO resistor
3OQkO resistor
330kO resistor
1mO resistor
Aelay 12 von coil 20-25 amp SPST contacts
Relay 12 volt coil 20-25 amp SPOT contacts
200 volt amp snubber diodes tor relay coils
Power transformer
Fuse 5 amp
Fuse 20 amp3AG"



Butternut
Verticals

Model Hf6V

Butternut's Hf
ve mcats use

highesT·Q tun ing
CIrcuits (not lossy

traps') to outpertorm
all murnuand oes.qns

01 comparable size!

-eo. 40. 30 , 2(1 15 a0<l10 melers
au!oma',c baMsw'rc~,ny

- Add-on k" tor 17 aM 12 mere' s
avallabre now

' 26 It la ll

MOdel HF2V
· Oes ,y nM 10' me lOw-baM O~er

' AulomatlCband,...- ,rC~ InQ on eo and
40 mere"

· Ad d-on un,,. 10' '60 " nd 30 or 20
merers

_32 !ee l r,, " . may Oe 'OIl "",~M 10<
.d""',,,na 'lxlM...-,mn

• unroue design reduces s iz
but not perlormance.

• No lossy traps; ton
element rad iates on
all bands.

• Turns with TV
rotor

. 19 Ibs.

The HF5B "Butterfly"TM
A Compacl2 Elemenl Beam

for20·15·12·10 Meters
Operate As A OI·Pole on 17 Meters

THEY'LL THINK
THEY'RE JUST
HAVING FUN

YOU'LLKNOW
THEY'RE

LEARNING
Fo, mO'e inro,molion see your
""'.~ o r ..., i '~ rOl. If"" brochure

/"C>- BUTTERNUT ELECTRONICS CO .
405 East Market, Lockhart, TX 78644

Cf,t ff- -

NEW
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CIRCLE 176 ON READER SERVICE CARD

MEASURES PEAK POWER
OFsse AND OTHER AM SIGNALS
Bird Model 4300-400 modification
kit qu ickly adapts any Bird Model 43
Wattmeter to measure audio peak power

of single sideband ..
and other AM modulated signals.

The 4300-400 kit pc board mounts inside the Model
43 housing, on the meter studs. Estimated conversion
time is only 15 minutes from start to finish.

Once modified, you can measure peak power to an
8% F. S. accuracy, without affecting cw operation or
accuracy.

And , the Model 4300·400 is surprisingly inexpensive.
Contact your Bird distributor or factory for details.

•
- i\;D30303 Aurora Rd, . Cleveland (Solon). Oh io 44139 - 2794

I
216-248-1200 TLX : 706898 Bird Bee UD FAX: 216-248-5426
WESTERN REGON OFFICE:
e"d ElectronIC Corp.
621 OjarAve , Surte F. P O eo. 28. Ojao , CA YJ023 805-646-7255

Electronk Corpomlon

New Mod Kit
for Bird Model
43 Wattmeter

Carole Perry's (Dayton 1987 Hom 01 TheYear)
"Introduction To Amateur Radio"
package allows children of all abilities
to achieve success.

neoov-to-teocn pockoqe contains: Teacher's
Manual with 26 lesson pions. Code Practice
Oscillator for Morse Code practice,
Spocecode audiocassette which follows
lesson plans,

o Any motivated teocner con teach the program.
o Hom Radio program is used as a motivational
tool to leach skills in other subject areas
o 24 hour Holline is available for help
and questions,
o High motivational activities, norreworks. fundtl rosers. quizzes, & reorooucnnes included,

~ di P.O. Box 131646= MC2 IQ Staten Island
_ M <2nt o r5 NY "31~0OO6

r::;;::'\ Inc.· (718)983-1416

r ""- -- - -..,
LIMITED TIME ONLY-FREE VIDEO I

I CASSETTESHOWING I
CLASSROOM USE

II
0 PaymenT enclosed (shipping
and handling FREE)

CKECK ONE 0 8111 me; school address only

I
(shipping and handling will be odded) I

Pleose send me one package 01-mtrocucncn To
AmaTeur Radio" ct only $99.95= "''''''''''''0-

I neose send me "':i..;;ct,,;O~d~d~iTI~,"~O~'~C;''''~'~''~Y~ I1000's at only $19.95 eccn $
neose send me oddltlonol Spocecode

I
ouceccseenes et only $8.95 eoch s I
To ke o.<cnunT 01 10%Wlm oraars 015 or more 01 me so"," Item

TOTAL PRICE :;;;;;;-;;;;;;;;;;;;;;;;--_

I Pleosa Include tax e'empt number whe'e opplicob le I
Nome _

I Ti~eiPos' llon I
School/Orgcmzcncn _

I Street AdOres, I
City State' _

I Zo p_ _ D<J ytrme Phone _ I
~ ----;..I

CIRCLE 241 ON READER SERVICE CARD



TE
SYSTEMS

RF POWER AMPLIFIERS

• Lowest NF GaAs FET Preamp

• Finest Quality Military Construction

• Off-The-Shelf Dealer Delivery

e ·e
e - -----

SPECIFICATI ONS
For the past live years, Amateurs worldwide
have sought quality amplifier prcoucte trom TE
Systems. Renowned for th e incorporation of
high quality, low-noise GaAs FET preamplifiers
in AF power amplifiers, TE Systems etters our
fine line of products through select national
distributo rs.

All ampli fiers are li near (all-mode), automatic
T/A switching with adjustable delay and usable
with drive levels as low as 1(, Walt. We incor
porate thermal shutdown protection and have
remote control capabili ty. All units are de
signed to ICAS ratings and meet FCC part 9 7
regulations. Aoorox. size is 2.8 x 5.8 x 10.5"
and weight is 5 Ibs.

Consu lt your local dealer or send directly for
further product information.

TE
SYSTEMS

TE SYSTEMS
P.O. 80I 25845
Los Angeles. CA 90025
12131 47fH)591

,_. -_- _.....m._ DC Pow.< AF

MoeMl MHz Input OvtPY' NF-el8 GaIn-dB +Vdc " Conn.

0508G so-.. , '" • " 13.6 26 UH'

'''00 so-.. -o '" • rs 13.6 " UH'

~ " 090 14 4· 148 a '" • is 13 6 " UH'

'41 00 114- ' 48 to '60 •• ts 13,6 as UH'

141 20 '44-'48 30 '" • " 13 .6 20 UH'

22 100 22Q.225 to '" 7 ta 13.6 " UH'

22 120 22l>225 30 '" .7 " 13.6 te UH'

"" 00 420-450 to '00 t.t " 13.6 is N

..",. 420-450 30 '1>0 r.t " 13.6 ta N

Modelll alae avdable withoul GaAs FET preamp (delete G sutf;~ on model _I. ANunolS ecwer
lull amateur band - specify 10 M Hz bandwidth for 42Cl-450 M Hz amplifier.

Amplifier eae-bil,tles: 1()().200 M HZ. 225-400 MHz. 1·2 GHz. M Ilitary (28V). Commercial.
~c. also .........bIe - oonsult factory_

CIRCLE 232 ON RUDDt SOI'VtCE CA'tD

• Charge ban erl• • on
stored machinery

• Light your tent
• Run fan a
• Run r.mote tran...

mlnera

• Light algna
• Pump water lor your

animal•
• Power tor your motor

hom.
• Aun your radio without

ben enes
• Light your home
• Yard light.
• Charo- ftaahllght bet·,.-
• light your cabin
• Run e4ectrlc t l'nees
• Charge your~I

bon..,
• Run Ippllanc•• ln your

hom.
• Charge hand h. ld

radio bIIn.rl••
• Fish ahanty light.
• Charg. your Cam

corder ben ery pack

" H"l~ HA"OlO C. NOWlANO
WlllH

/ Electricity
~ from the
-s Sun with

5"" ~·'!P"
U~==.:~ ii~- =- ---- ,.

SG~rS1StelRS

ALSO, OUTSTANDING PRICES ON IBM XT
COMPATIBLE SYSTEMSI

CIIlCl£ 115 Ofr/ RU.O£R SERVICE CAIIO

LET THE SUN DO
THE WORK

...",NO tN~ORIU.TION:PlEASE tNCLUDE '0'10 OFOIlO£R ~OIl S..t'"
PlNG .....0 .....NOlINQ CH...IlOES (tIItNtMUM 52 50. MM t"'UM " ~. co.-
N-"'OI"'N 0Il0HIS,A./lOI7.50tN us ~Ut< 0EI "'1CHKl"'- N AEStOE NTSA./lO LA
. .... SAllS TM. FOIlFREf FlYE Il. s.E NO mar"'''' POIlSASE '.,-1"::.
HAL-TRONIX, INC. (313) 281·7773 ",~"-\,

H~~

12671 Dil ·Toledo Hwy 1:MlQ ./l:OO EST M_SaI ="-'
P.O. BO l 110'
Southgal• • fil l 48,i S

to

UHF
(420-520)
. 3 db galfl

• No Hole
.. Easy 10 Mount

• Rugged
• s"peno<

Perlr;wmance

• RadJatex Snaps
Ql and Off

• CompetttIveIv Pnced

CIRCLE 163 ON RUDER SERIIICE CARD
• December, 1988

CellularfTrunking
(800-895 MHz)

.. ~G&fl

• NoHoie
• Easy 10 Mount
• Rugged - Goes /tIfough Car

Wash Without Removal

.. Superior Performance

• Broad Bandwidth
.. Small Size

• Compe/lt;vely PriCed

Look at our MOBlLE MA~:~ .

"ON WINDOW" Line

VHF
(140-175)
• NoHo/e
.. Easy 10 Moon!..-P_ .
• FiaOatex Snaps

c."'nd "'"
• ComoeMweIy ercea

39OO-B RIver Road
Schtller ParK. Il 60176

312-671--6690

brings imagination and innovation
antennas . . . and has been

since 1948!!
38 73 Amateur Radio



' 12.95

' 12.95

-'.1CSR-t

-~,

__ PERSONAL
58'9'~g'5 SPEED

• RADAR
I _ .... "",_,", _,..,., "1'_ " ·Cl'S,

................... 1> ..

, ~ ............ _ ....... ,6CiHl ..._, , _ ,_ uo-.o_-,._.
_ ... _ .-."", _ .. Ioot"",_
~_ ...-.............._-
~!WOI "_'-"'_ ''''_'''_ .. 11« h>y .._-.__.......,., ..
iI'C ........ . " ",__"A8S~.-__1"_.... lI'__ ....I_ilAIl

,,,,,",,.'UI' ."

'24.95----,

5PE&DY

40 & 80 METERS
HAM RECEIVERS

"'or ' .<M>g ."",tt '''"''''''''''.'''''_1><'' UO0'>'10' uoto 100 "'10< ...01 P.ec,,,••' 1Il_
136M''' .....,' WOil ••'0<'" tuned "'.... "", ""'t" .. ',. AGe ""_ ,,",, ' Oil ad,,,..blo
_. """"" WlIOn.., ~ ,". ""'IO_ ,"'_"", 0pl_ 0I0IC"""lA8S~"
uoo =:.:.100..,.....-""""" __._ ....." _..- _...-. -........- ...-
~ S24.95
~ ... -.... - -----------
~.~~~,,~:~~~~~~~~~~.~I~ . von_,~,~

_ - II .." ..1 " til W"", .1'KtII'__"""'" Nil:; Af __
........ \0 __ "'"'_~ __.'
... _ ..,.-. 1.....,--. .. """ _,,__
ot.... _ ....__ Il:K .. _ .._.- •• _ _ __..---

_" .... ...... 1M.ClO SSI! ,_.... lOrH_oo.. lll-I~ ,,~, OO.O<1<o." do>ogoo
usono rot«I! It .."'''''tOl .. lISl onI! AfIIII._. to.. .... I '" _ ,:I..__ ~ ..WOC._,,__ , _ ..
_ .....--_ _ ....... ,.. 1.._-...
laM _ __~ _~.. .. _
_ ._ _ _ ... lI' : •• _00__ ..........
...... S24.95 •.l..... S24.95 'HM~ SI2.95

QRP TRANSMITTER KITS, 40 & 80 METERS
llpor n,., ,...". 1...... ,..,. cw ",.." odUI ,.."our «J '.>IUlI_ " ..
f __. .._"'.."'l _ tt_ _ "Y""l ,..' ......
_ .. I1« ...... W5Wll _ seo_ __ _ ..
__""~lIS..........._

::~"'" S24.95 ~"L:no"'" S24.95 ~•• SI2.95

AIRCRAfT RECEIVER KIT 4--

PR-2 COUNTER
PREAMP
f.. ....,._. __

_ _ • • UBI_ ' "'"
25".... . IlIlC coo•••• • Il'O"I
......... "" . __' TY
PO'_ 'Jd& '"

PS-2AUDIO
MUlTIPUER
"" f'S.,Z . """"' .. ... __ $ 6-

.......... .~.,...c ...""- ......1IJ 1t. Ql · OOl "'_,___....._1liii/COO.'''''''

P5-1081056Hz
PRESCALERu.. .. '... ol__
__t SI;H;/ · , ... _·_ .. IM........., ·_
_ ,50 "", _ • •• ,"5"".'5 __._..,-

--
54995----~"' UI.IIl

~ ..............--(lM;P'IiII ,...•.........Kogll-- """'-..~-_._ ...DoICl _

, Cf./t !le I 2i
_ cr·1l !le I ""

58995---- =====-

ACCESSORIES fOR COUNTERS

-_:.:.: - .;.
.. 1S:~"%!1

_..-'189.95- 1m _1M - - -,, ~ ... Tt 'IlO " '" ,~ , 1M"""", -" 1(Im.1o 'IlO IIIH' ,~ • oIMt. IOMt 100 Ht ,..
<: 150m. TtIOO 1II11t
l!SSI......1S... ,~ • 1"-'. ... ,~

<:a-: 1O ..... ,~ , 01..... ".,.... ,~,, _ <:aI_,,- ....-
,,_Tt 1'lO _ ,,~ , '''''.1''' _ -,, -.Tt..._

CT·90 9 DIGIT 600 MHz

s169.95 :;o::..-m-'
CT·l25 9DIGIT1.2GHz

THE C1JMMU NICATIONS
SERVICE MONITOR THAT
WORKS HARDER FOR LESS.

••••-_.._.

Cf_1Z5

o·~

0 ·.

'139.95

o.
WITll ...· 1-

' 189.95-

CT·70 7 DIGIT 525 MHz

CT-50 8 OIGlT600 MHz

Inl roducing OOM-3.. ,1Mnell' servicemanner designed byserv ice
leclm,clans lor service tecteucans. II workS harder for ess .. ,il'Y'
,ng \'OIl ad~anced tesl""g capabilIties at a very a!1ordable price.
FEATIJflS ' Onect enlr, keyboilrd ...,Inpt09rammable memorv
• AudIO & lransm,tte< frequency COU/llel' • LED tyr graph Ire
Iluencylerror dNl.3tl(lll dl$play • 0 ' ·IO.000uv output levels •
H>Q1l rl!tt've 5e'nS'\ 'V'ly. less It\;ln5jJv • 100 Kttllo 999999SMHz
ContinUOUS j,equency coverage ' h nsm'l plOlec;t,on. up to 100
wans ' CTS 10M eocoder, 1KHz and external mlHlulallon

524950 0

MINI KITS-EASY TO ASSEMBLE-FUN TO USE PACKET RADIO

S2.95

'9.95

'12.95

HIGH POWER fM
WIRELESS MIKE

fU ~ • •

Soft.","
~."""' lOgO

•"'0""'_ ,"","" ....
f""""'1 up 10 111_'0..,.
f " "'...., ,_ Soo$l, ..
__OftI'typool- -_ -.._- ..
_."""""" ilIIor_...
H~

58.95
S9.95

""'·S il grul boosler tor any2_ DO 220
IiH2 tlan4-1llIId 1II'IIl. T1lIsI pow8" Ilcloslen
CIeIo...,. overXI *ilns 01 outpo,rl il........ }'IloJ
to hoi ee JllllIliters lulllll"ll"'1l*""e lht low
ecee preamp r.mil,kably ,ml)rOYeS ,eeel>
lions. RamsI)' Electron,cs nas sold thllu·
SilOOS of2 ml' ~ m p kilSbul now. we offer
completely wi' lCllncl jested 2 mt, is well220
MHZ Ul1lts. Both ha", .11 me lUt",llS 01 me
hOOh P"icell booslllfS II • Irllt\lOft 0' 1he COSl

"'1 '~=:=U. ~~ ~.~&';t
"'nJ~:,::'1~~~.~.~~&;"~

'29.95

UGHTBEAM
COMMUNICATORS
"'..mil' modul..<d"",..1Ol
lot"' UO'. JlI..' . """"' 10_
Ujl to ,,. _ """' ~
Jl ~", ,,,,,,, """", _ •._lr_ __
_ ... ·~-.. _ ..II
__ I ...--.__..._...-
--~-_ ...
~,~

--•., F~.'

•
•

S-OO.._ f"'__........ ~ .....,_~.... m-tr.; "", l ........ 2 ......__ """_ _ """,- _ .. '-"_<.IIb' E.iB _ '1<0<0II"

"".... . " octor ' '''''''9,It " ., to!, _ If I"", ...._ con _ .. ,II
><Ii"".DIO_~" I ''"' .",••,,,,ty.'...... iV ~."" •.• ,,"so JuCl IO ""(1<1'
00'''''" ....,S ""...'" ."....., 0'.0"0<1 lftIllflO<"""" lIu""'"'" "noD> (110. 0<10 • "oct "'.

~--

• 1lO••ns 0UTf'VT
• I.DW JDlIIS( I"IIUM'
.... COST
• IlJC.ClDCAST IWMlIDUM

CASI
• OflE 'UI .11111fTY

(

fM COMMUNICATlONSI2 METER RECEIVER

ComnIo<Io<' C6oIII1! (I4<',1 ' loll.. "'1."0<' lIIeI ,.""""G.". ... Doll""'" .." ..." F."....
!XAIlIt , ""'.., I.. ,~,_ """,,1'_ ' ''''' It/' 0< VHf I(>IIft Ino;IUdeI fl'U CI'" ..II.., ,, PC
lIN'l,oK IlIaI1oO'J _ 'Oil "'"-..-'.....

e--" pt. , S49.95

2 MTR & 220 BOOSTER AMP

BROADBAND
PREAMP

~SI2.95

......"....,(1<1,_
(II"O'Ijl. ",..,!or.........re ,_
UHf' "'_ _...
• <11.._ tID
UU _l ""__

_.'-11« ~--

129.95
12.95

---c . ... _- --_.,_1..""_...........l1li__"1000

-"--..-.
' iOrI A1J"''''' '''''''1>0""" &0'. ""••' OIl
"''''_'orOll1''''''_I> I.., ...............'----.... '+" bo, ..___It DEIIl CO"...... c.oo_IO_.-.-__w_.....
" 1. 5S-7
eo.. .",
{SS·I

::..... .tL_. t!!!l
t_........,F.._,__..,_01_.
_ ..J .. 9O' """'fl"1"'_ _ 1,..

""""0''''''''•
F" ,I K" 53.95
F ll·l '~ $4.95--_.....
• • h" ~ •--_...:l-'6__ J.t5-_.
~"', S"' ·J

52.95

.,""_ lUI"
A"tl lJ>ll;" ",. ..
~ _ _ . 'i_'_.'or .... .... ...,.0D0<....
.. 'J i ..u"" ...
-~-- ... I Pnwa••...._......._._ .
,~.....
' 1\, "'D·l 1 16.95

. 1.LUlU_.l1li...._.
___901-

~,,,.. ..._ ... Con
tIIP9'Y uP" ·lh""',1
""""''''"''"CI.. A"",
on6-15VOC

,,6-". $4 ,95

19.95

,-•••
•...por""" .........."'.
Flot,," ..... "'I" •.,'
I, ••,m,u. "",'" >oil"'"
uPlO :oJ , .. <to .,tn
__O<lIl.....rv
1>1' _ 0'''_ ''....ot__ ... _...._-_-,N-- ,......__..-
f y.a • •, 514.95
,,,.)'11""" .... 1K'od

n DUl UI_ea.- IV..__~"- _ _ <S"_..~e¥ 57.95
___-"' 1losl_..1Ilt

.. ~ ' . -.0--'

_ ."'_ .._...1C__1t

...-• ...,...1"
_'-_lIWOO_ _ u.!1/6
_ It.... _ .
,...,oIlIO"" I", •••"
nm,"II_'

UH"f $5.95

58.95

' . IUCIIU I
f .. ""'~''' '.lIh...,.....
"hobby '" P""",."la·
'''' F"l llIld9"l "..-...rod"""' .--"IIy... 1...... . _ . ....
Cn1ol_.~",---..__.-a-_..-FII__..._.......- ..
N<It_.~!t'

"""'''I,.... 1Iu9 _ .
'...",'ocop''''
fA- , KIT 514,95

\It, , ,'

VlllCU eTlH.U D
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56.95

-SOO_.".... ..... J-......__ 1)00...._........_"'_U<fl_.,.....,_..
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,nl_,
'"U. MlnIR,... co,,..,rn ",.,,,.
....., "'''''''"''''. 10......._.sen_..._.-
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-' ( · .hl---...._......
_ ...0Sl0 •-1'11-,"11

514.95

$5.95eoo...,.. ,. ftl-,

C'= ~
.......IC_ f_ GM(Ol", .._,_...20 _
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_ I_.~ .... CMt_
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..~I'I2_'

. ""TTf_--....e-c •
_ __' 1_ 1. ..
..'6_~ 41 _ _
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•

/ Class

ClRCl.E 145 0IIt Rt:AOf:R SlRV\ICE CARO

. ~.. ..-_ ...
IIISA . "C_

P!"ogt.m Fa.lura.;

• Runs on IBM Personal Compute.. and compatibles with minimum
2s.6K RAM and CGA EGA or VGA graphics capablnry.

• Contalna entire question pool lor aach 100e..- clan. The E.\n.
clan rslon conlalns tM qu..'1on pool lhat will becoma
alfa<:h in November 1. 1$88.

• Wort. ";th 1M a ntire pool or ..lectad areaa. ia. 'flu," and
RagulaHo..•• · Praclica l Clrcu lla- alt.

• lnc:ludH lull screen graphics on l4)pt(lpfi.ata qu..ho...
• Logs mulipla study .....~ .and alo_ rHuming at a latef

tlma
• Returna '0 r.... ia. miaud quaslio.. it dM.irad.

• e ....' ....mdo'" ~alad ufT'9IIt IKts and ana","'" rHuh
showing .railS lor addi'ional $'Iud)' •

Col or _10_:

OSO Solt•••a
208 Pa"ridg' W. y

Kanr>IIIt Square. PA 1i3-«1
215·3oH-2109

,~;';'"

•-""" ............,.-,...g _ T... . ....,"" _ . 1__ ...",.,.... "".... bt'...-.g--_.",.,.... lor ..'"""'II ...... _ . .......~... N' .,••twd ..... --, ,,, ..... -,. port 01_

..,"" .....I.""".
.0"".~ ;••••".,•••• lean _lily P'""'"'" 10Iloo... Iv. . o~ I ....
__II ••""" _ lho1 holpo .... goin conII_ I .-10 pau IN ..........._. 1It" .....
... , . I pooo"'''''''' 100'lIo'" __."""••_.., .......,Iy.· O. n Do,.nOl .k.

PliO"' 0o_In d"~ "10 1olI1I .o n 1_ III0.N c_ luo.. N _, ..........
'"_. pfOP'II""On '0 , '" Co.' II U II _11.10',
..... _ ' .... U " ..Ip n GSO t utOfl.

_ .-;;;- -

Typical rejection :
= 600 Khl@ 144M hz: - 28dB
;t l,6 Mhl@220 Mhz.- 40dB
±5 Mhz@450Mhz : - 50dB

HIGH PERFORMANCE
PRESELECTOR·PREAMP

c.L8 aECTRONKSJNC.
151 Commerce Pkwy., Buffalo, NY 14224

116-675-8740 910"

• For lr.nsce'vtrs allO repealerS' "MAlEUR and COMMERCIAL
• Aulomal i<: operatIon ' adlustable speec and amplitude
• Small see . eaw ,nSlaliaIKm · 7 10 15 vons DC
· 8 selecta ble, rep n>grammable messaces . each up to 2 mIn long
• Wired, tested, end programmed wiltl ~our messaae(s)

Model 1[).1 • $54.95 Model 1D-2 w/2 to 10 minu te umer . $79.95
We oUe< .. complete Ii"" or I,a n, mlu e' and '&ceiv,... s trips
aM ' 101M,,ter. to< amateur and corn..-c,al US" .

FIeq...st our tree Ull.Jog . l.In te,c.ortla rnJ VISA ..iJ/«lm<I

-

CIRCU 1r ON READER SEII'VtCI: ColRD

Model HTS·1

@]\:7 0 BELECTRONICS INC.
5417 Jet ViewCircle. Tampa. Florida33634
Phone: (813) 885-6091 Telex' 289-237 {NAVl URI Fax : {8131885-3789

C'RCLE 349 ON READER SERVICE CARD

"f'" • ••
. ' ~, .. ... '.

• r

Designed and
buill in the USA
Value + Quality
from over 25years
in ATV..W60RG

With our all in one box TC70-1 70cm ATV Trans
ceive r 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
rearphono jacks. Add 70cm antenna, coax, 13.8Vdc
and TV set and you are on the air."it's that easy !

TC70-1 has>1 wall p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runs on 12-14 Vdc@ .5A. and hot GaAsfel
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet on ly 7x7x2S. Transmitters sold
only to licensed amateurs, for legal purposes, verif ied in the
latest Callbook or with copy of license sent with order.

Call or write now for ou r complete ATV catalog
including downconverters. transceivers , linear
amps, and antennas fo r the 70, 33, & 23cm bands.
(818) 447·4565 m-ISam-5:30pm pst. Visa, Me, COO

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

SMILE! YOU'RE ON TV
® 0_ nly

$299

40 73 Amateur Radio • December, 1988



Ii! A S T R O N
CORPORATION

9 Autry
Irvine, CA 92718
(714] 458-7277

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUALITY' RUGGED' RELIABLE'

SPECIAL fEATURES PERfORMANCE SPECIFICATIONS
• SOLID STATE ELECTRONICALLY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT LIMITINGProtects Power Supply • OUTPUT VOLTAGE: 13.8 VDC ± 0.05 volls

from excessive current & continuous shorted output (Internally Adjustable: 11·15 VDC)
• CROWBAR OVER VOLTAGE PROTECTION on all ModelS • RIPPLE Less than 5mv peak to peak (full load &

Im,t 8S-3A , HS-4A, HS·5A. low line)
• MAINTAIN REGULATION & LOW RIPPLE at tow line Input • Aln IIlil••I, wU.l!l!O VAt lapot nltl.1

Voltage
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• TllREE CONDUCTOR POWER CORD
• ONE VEAR WARRANTV· MADE IN U.S.A.

,. ~... ....- ....,.
.. ...

MODEL RS-50A MODEL RS-SOM MODEL VS-SOM

RM SERIES 19" X 5% RACK MOUNT POWER SUPPLIES

Cuu...., les' Sill [IN] S. i, pinl
MODEl Ollr IA.psl (AIII,I ) HxW xD WI. II., .]
RM-12A 9 12 5't. x 19 x 8'/. 16
RM-35A 25 35 5'/, x 19 x 12'12 as
RM·50A 37 50 5 '!. x 19 x 12'1> 50

• separate Volt and Amp Meters
RM-12M 9 12 5'1, x 19 x 8'1. 16
RM-35M 25 35 5'1. x 19 x 12';" ss

MODEL RM-35M RM-SOM 37 50 5'1, x 19 x 12'h 50

RS·A SERIES CUti UO IS les' Sin (IN] Ui,piRI
MODEl OII, I"_,IJ 1"III,sl H x W x D WI. (lh .)
RS-3A 2 5 3 3 x 4'1. x 5"4 4
AS-4A 3 4 aw x sw x s 5
RS-5A 4 5 3'It x 6'18 x 7'1, 7
RS-7A 5 7 3'% X 6'/, X 9 9
AS-7B 5 7 4 x 7';' x 10 '~ 10
AS- lOA 7.5 10 4x]'h xl0't:. 11
AS-t2A 9 12 4'/ix8x9 13
RS-12B 9 12 4 x 7'12 x tOIf. 13
RS-2OA 16 20 s x s x roa 18
RS-35A 25 35 s x u x n 27

MODEl RS-7A RS-SOA 37 50 6x13'%xl1 46

RS·M SERIES eenl inn n les' Sil'IIN) n i" iR'
MODEl OIly lA lllpsl [AIII ,11 H x W x 0 Wl.llh.]

• Switchable volt and .amp meter
AS-12M 9 12 aw x e x s 13

• Separate volt and Amp meters
AS-20M 16 20 s x axt ow 16
AS-35M 25 35 s x tt xt t 27
AS-50M 37 50 6x 13lf< x 11 46

YS-M AND YRM·M SERIES • Separate Volt and Amp Meters . Output Voltage adjustable 'rom 2-15 volts . Current limit adjustable from 1.5 amps
to Full Load

Culillo" ICS' SillllNI U i"il'
MODEl OUI, [Alii'S] I"-ps) H xW xD Wt·llh.]

@13.8VDC @10VDC @5VDC @13.8V
V5-12M 9 5 2 12 4'kx8x9 13
VS-20M 16 9 4 20 5x9x10'h 20
VS-35M 25 15 7 35 5xtlxl1 29
VS-5OM 37 22 10 50 6 X 1331< x 11 46

• variable rack mount power supplies
VRM-35M 25 15 7 35 5'1. x 19 x 12% 38

MODEL VS-35M VRM-50M 37 22 10 50 5'1. x 19 x 12'k 50

RS·S SERIES • Built in speaker

Conliuou ICS ' Sill llNI U I"il'
MODEl Oil, IA.psl A.ps H x W x 0 WI·llh·1
RS-7S 5 7 4 X 7'12 x 103/. 10
AS- lOS 7.5 10 4 x 7'h x lOa,:, 12
AS-I2S 9 12 awx e x e 13
AS-lOS 16 20 s x s x mw 16

' ICS-Intermitlenl Communication Service (50% Duly Cycle 5min. on 5 min. off) CIRCLE: 16 ON READER SERVICECARD



RADIO TELEGRAPH TERMINAL

MORSE CODE DECODER ELECTRONIC KEVER
MORSE CODE TRAINER

__ ._ e ..... _ e _

Only-$229.00

DECODER
Input level
Input ImpedallCl
Decoding apt"
Audio fi lter

. 10mV to 'lV RMS

. 810 lkn-600n tvDiCal
-sWPM 10 3D WPM -
• 800 Hz :!: 80 Hz

Active and Pllliiters
700 Hz to 900 Hz imemany
adjustable.

TRAINER
Code generator

"...
• Random code generator

5 characters/code group
• 5WPM to 30 WPM

1WPM inerement

ELECTRONIC KEVER

SPECIFICATIONS

PRINTER PORT
• Compatible with Centronics 8·bit parallel printer. At

least 4Kbyte databuffer is requi red in aprinter.

• AR-SOl Radio telegraph
terminal

• DC 12V to 13.8V-165mA
• 4,5"-Wx2.24"-H x6.25"-0
• 12.5 oz. (358 0)
• Power On/Ofl
• Random code generator OnIOIl
• Print-out On/Off
• Monitor speaker level
• Electronic keyer mode select
• S"", Up &D_
.LCO32 characters-16 per line
• Power On--Green LED
• Tuning----Red LED
• Paddle---Standardllambic
• Ordinary telegraphic key
• Headphone/Earphone
• DC 13.8V Input
• Audio input
• Ex ternal speaker
• Keyer output
• Printer output

Front connections

Display
Indicators

Rear connections

MOdel

Power source
so.
Weight
Controls

- TTL level
-LO/Actuatino, HI/Stop
Contact input
-ON/Actuating, OFFlStop

• TTl level
-La/Mark, HI/Space
Contact input
-ON/Mark. OFF/Spaa:

- s WPM to 30 WPM
1WPM increment

• Transistor switching.
Open collector type

Paddle Input

Keying S41led

Keyer output

Key Input

BACK TO BASICS - • - • But far more advanced - - • -
The AR-501. triple m ode ON terminal in a small package, is a powerful gear to practice and play with. For the Novice, SWL and Ama
teur radio operators it detects Morse code between 5 to 30WPM. J ust plug the AR·501 to your receiver to start translating the Morse
code o nto fuJI 32 character LCD display. Very simple a nd easy to operate. You ask; fo r code practice? both re ceive and transmit? Yes.
the AR-501 does just that It will im prove you r co rd reception and keying techniq ue at the speed you want More? it operates as an
electronic keyer both standard and iambic. More Yet? How about a printe r port? Yo u bet, the AR-501 provides parallel printer port for
hard copy. You c an Log th e QSO. a nd Practice. It will help you im measureably. We even o ffer a standalone Nicad operated thermal
printer as an option. ACCESSORIES SUPPUED: The AR-501 Radio telegrap h termina l comes complete with Rece iver c able. DC
Power c able . Miniature Phone p lug. Miniature stereo phone plug . S pare fuse, Wall receptacle style power adaptor and Instruction man
ual. ACCESSORIES AVAILABLE: CC-501 Pa ra llel printe r cable - $30.00IDPU-411 Standalone Thermal p rinte r with BK
buffer.-$235 .00
ORDERING INFORMATION: For fastest service. call 800-523-6366 from 91V"1. to 4 P.M. P.s.T. Send ma~ orders to: ACE Communications. Inc.
22511 Aspan Street, Lake Forest. CA 92630. VISA and MasterCard orders and certified or cashier's check or money order shipped within 48 hours of
receipt. Rush service by UPSIOvemight, UPS/2nd DayAJr and Federal Express is available at extra shipping charges. Purchase orders accepted from
Government agencies. CA residents add 6'1. sales tax.. COD Is $3 .00 extra. WARRANTY INFORMATIO N: The AR-501 covered by One Year War
ranty. Extended warranty service available at the fo/k:YoNing rates: 3 Ycars-S25.00, 2 Ycars-S I 5.00. SATISFACTION a<L\RANTEE: If. for any rea
son, the ORIGiNAl PURCHASER. is not satisfied with the unit purchased. a fuU refund of the purchase price will be issued if the unit and all accessories
are returned to us UNDAJo\..fI.GEO WITHIN 25 DAYS of the date of original purchase (invoice date). This policy excludes any addltionaI freight that may
be incurred. and in no~modifies or limits the limited warranty.

22511 Aspan Street . Lake Forest . California . 92630-6321 • (714) 581-4900 . Toll Free 1-800-523-6366

CIRCLE 2 79 ON AEADEJI 5(AVICIE CJJIO



Ten-Tee

Tuner 2298

Hy-Gain Towers
& Antennas, and
R01()(S will be
shipped direct to
you FREE or
shipp,.-.g COS1~.....~~

COMET ANTENNAS
STOC~ED

HElL
EQUIPMENT
IN STOCK

MFJ·9agC

-
· . . . _.

C
._.-..

• • • • • •
••• ••--- ..· - -- -

Dllc_Q¥J
IC·R71A. 751.'1 , 761, 28AJH . 38A, 48A, M icro2J4.

R·7000. IC·761. IC-375A. 275NH, 3210.'1, 475N

H ,735,IC·900.IC·228H

c~· .~.:._~"'::1Ii-.!..-:b
PRIVA TE PATCHIV, Duplex 8000

TUNERS STOCKED:
NYE MBV·A3 Killowatt Tuner

For the best buys in town call:

212·925-7000
Los Preclos Mas aetcs en Nueva York

WE SHIP WORLDWIDE!

CE5 ·S,mp'e. Aul opatcM510·5 ,1, W ,II Pat cM FM
t reosceoe To You' Tel epho ne G'eat Fo'
Te lep Mone Ca liS F,om MObi le To Base S,mple
To Use. 510SAl51OSAil

SANGEAN Portable Shortwave Radiol

KANTRONICS
UTU, MM, UTU-XT,
KPC 2400, KPC IV,

'"

N"wTEN·TEC
Corsair II, PARAGON

AMERITRON AUTHORIZED DEALER

."' ."J .~ ;•., ••.• , .-~ ..-

ONV Safety
belts-In stock

MOTOROLA AUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

ALINCO ALD 24T
DJ·100T

CO....ERCIAl
FREOUENCY I H.....
COUNTERS ; REPEATERS
'''Hz_l .3GHz ST()Q(EO.

Sl 6t.V5 WRITEFOA
QUOTES

SHORTWAVE RECEIVERS
STOCKED

BENCHER PADDLES
BALUNS. LOW PASS FILTEAS

IN STOCK

DIGITAL FREQUENCY COUNTERS

Optoelectronics model 1300H, ().1300MHl
Tnonyx. Model TR· tOOO, 0-600 MHz

long·, ange Wireless
Telephone to. e~oorl in slo<;k

MIRAGE AMPLIFIERS
ASTRON POWER SUPPLIES

Saxton Wire & Cable, In!'1Wire•
•

FT·767GX, FT·757GXII, FT·311 RM,
FRG·8800, FT·736, FRG·9600. FT·
711RH , FT·4700RH, FT 2121712RH.

land_ fff',
YAESU ICOM ICOM U'6 Hla vroo l)4OO

FT·231731331727R IC2AT/12AT MMON, MoTORov.."
FT·21 11709RIH IC02AT-32AT YAESU:FTH2OO6I2OO1
FT.1903I1123 IC2J4GAT UNIDEN, REGENCY, KI NG, TAO

FTH.200517005 IC.A2IlJ16 MAA'NE ICOM, MS, MSS. 1,1700
AVIATION ICOM' A20H ,T

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

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

Computer Interfaces
Stocked: M FJ -1270B

MFJ ·1274 , MFJ -1224, .'lEA
PK-88. M FJ -1278 , PK-232

W IFAX,

.",
• •

. _.

Antennas
A·S, AfS, CUSOOaIl, Hy-Gain,
HLISlI..., KlM. Mm, Mosley,
MODUBlOX. lONNA

,

Budwig ANT. Products
NEL·TECH DVK·lOO Dlg'iIalVoice Keyer
FLUKE 77 Multimeter

KENWOOD

Santa Kitty says, " Seasons Greetings To All "
See you Dec. 4, 8pm-BARA (speech),

Paramus NJ (Bergen CCl

Med,a Mcn tors-
Amateu r RadIO Course $99 95

MICROLOG·ART 1, Air Disk,
SWL, Morse Coach

Soldering Station 48 Watts $68.

VoCom/MiragefAlinco
Tokyo Hy·Power/TE SYSTEMS
Amplifiers &
518>-HT Gain
Antenna s IN STOCK

Monday- Friday 9 A.M. to 6:30 P.M, TMu,sday 10 8 P.M.
Satu rday & Sunday 10 AM. 10 5 P.M. (Fr"" Par~ in91

TS440SIAT, R-5000, R-2000, T5-940 SlAT, TM
221A1421A, TM·2570Al50Al30A, TR·751A, Ken·
wood Service Repair, TM·721A, T5-711/1l11A,
TM3530A, TH205AT, TH215A, TM--62IA, TM·
:l21A. TSl40S, TS680S, RZ·l, TS·790A

UAQul S. Habla Espanol"
BARRY INTERNATIO NAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES

N Y k Cit ' LARGEST STOCKING HAM DEALER
ew or y. COMPLETE REPAIR LAB ON PREMISES

AEA 144 MHz
AEA 220 MHz
AEA 440 MHz
ANTENNAS
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ADVANCED COMPUTER CONTROLS, INC.

Numbef 12 on your FeedlUock card

N EW PRODUCTS
Compiled by Linda Reneau

PRODUCT OF
THE MONTH

AMERICAN ANTENNA

American Antenna has a new
10 meter antenna, the Ham-Ten,
whose design is based on their
K-40 CB antenna. It will handle
power Input up to 1500 watt s
when properly installed, and has a
bandwidth of 1.5 MHz between
2:1 SWR points . The Ham-Ten
complements all the single-band
10-meter rigs cu rrently on the
market . An adjustable trunk lip
mount comes with the Ham-Ten,
or you can use American Anten
na's Magnamount.

Pr ice for the Ham-Ten is
$45.50. For further information ,
write American Antenna, 1575Ex
ecutive Drive, Elgin IL 60123.

WA9YWJ PRODUCTS

WA9YWJ offers acustom photo
engraved callsign plaque on '14 ·
thick glass in a qoro-corcrec
Irame. You can choose a red,
blue, black, or green velvet back
ground. The cansiqn plaque is 7"
long x 20/4" wide. WA9YWJ guar
antees its craftsmanship. Price:
$2 4 .95 p l us $ 2 s hi p p i n g .
WA9YWJ Products, 907 Baxter
Ave., Superior WI 54880.

Private Patch Jl.. ....-.-.T.. ,
•

• • c • • • •• • ~ ~ _ . ~.-..l -- - ~-

CONN ECT SYSTEMS INCORPORATED

CSt's Private Patch V can be access code, 2- 5 digit secret toll
programmed in four modes: Sam- override code, telephone remote
p iing Parch (VOX enhanced) , base, remote controlled relay, and
VOX Patch (with remote), Duplex regenerated tone/pulse dialing.
Patch, and Repeater Controller Options include a plug-in CTCSS
with Duplex Patch . II has a built-in conversion board and an etectron-
keyboard and digital display, a 90- ic Voice Delay board.
number auto-dialer. redial , reo Price is $500. Contact Connect
mote hook-flash, programmable Systems, Inc., 23731Madison St.,
CW 10, toll protection, 1- 5 digit TorranceCA 90505. 2 13-3r.J.6803.
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dbx announces new software
enhancements and price reouc
uon (from $6,950 to $4,500) for the
RTA-1 Professional a eet.rtme
Analysis System. The features in
clude enhanced room-response
c urve capabil ities , and cue
tomized printout. Present owners
01 the ATA-1 will be able to up
grade their equipment. The new
version, designated ATA-l V.1 .5,
also offers improved confidence
indication and faster automatic
gain setting. Direct readout of

HEATH COMPANY

The S6-14OO All-Mode Trans
ceiver is now available from Heath
Company. It provides all-band , an
mode coverage with 100 watts 01
transmit power on all nine HF am
ateur bands. Maximum AM output
is 25 watts. The S6-1400's receiv
er has 0.25 ~V (or better) sensitivi
ty, dual VFOs, AIT, a built-in 500
Hz CW filter, " split" operation,
squelch in all modes, 20 memo
ries, trent panel controls and AGC

Advanced Computer Controls'
new AC-8S0 Repeater Controller
Computer Interface allows remote
control, programming, and infer
mation access to FM repeater
systems from a home computer or
term inal via modem or packet
TNC. Controller commands may
be entered through the remote
terminal with responses displayed
on the terminal screen . The con
troller stores prog ram mab le
speech and Morse code mes-

,

dB SPL is now possible, and the
V.1.5 stores information lor up to
ten microphones, allowing cali
bration for any microphone and
use 01 a microphone calibrator for
automatic correction . Users may
enter a 1-42 character banner at
the top of the printout . Printouts
also contain an area for location ,
date, lime, and other notations.
For more information contact dbx
Professional Products, PO Box
l00c, Newton MA 02195. Or cir
cle Reader service number 207.

action, and computer Interface.
Avaitable accessories are: 20 amp
power supply with speaker, FM
module, hand-held microphone,
mobile bracket, and switch ing
relay. The S6-1400 is a nc-fnlls
transceiver with all the important
features. Price is $800. To order,
catI 800-253·0570 or 800·44
HEA TH, or write lor a Heathkit
c ata log at Heath Company,
Department 350-036, Benton
Harbor MI 49022.

sages . The menu-driven AC-850
has two additional Touch-Tone
decoders to offload the main
shared decoder for full-time ccv
erage of links and remotes.

The RC-850 Interface is $350.
For $75 more, the Vocabulary Ex
pansion Option increases the syn
thesized speech to 530 words.
Contact Ad vanced Computer
Controls, Inc., 2356 Walsh Av
enue,Santa Clara CA 95051.408
727-3330.

-



creases co ntrast and character
resolution . The Filler comes in
seven sizes to lit most color and
monochrome computer monitors.
It carries a lifetime warranty. Sug
gested retail price is $60. Curtis
Manufacturing Company, tnc., 30
Fitzge ra ld D ri ve , Jaffrey N H
03452.603-532-4123.

entire system. Radio Tel. 1025 S.
La Brea Ave., Los Angeles CA
90019.213-937-6766.

available. The terminal is compat
ible with Motorola's Data Radio
Network.

Price lor the data terminal is
$3300. Contact Motorola , Inc.,
1301 E . A l g o n q u i n R o a d ,
Schaumburg IL 60196. A ttn:
Nadine Sudnick, 3 12-576-6640.

BUCKMASTER PUBLISHING

CURTIS MANUFACTURING
COMPANY, INC.

Curt is Manufactu ring 'S Anti
Glare Filter lor computer monitor
screens is made 01 distortion-free
optically-coated glass. It absorbs
95% of reflected light internal and
external to the computer monitor .
The all-glass Anti-Glare Filter in-

RADIO TEL

Radio Tel offers a full duplex
private mobile phone as an exten
sion of a regular home or business
phone up to 30 miles away with no
separate monthly phone bill. Send
or receive calls from anywhere in
the worfd . Outgoing calls appear
on the regular phone bill. This sys
tem operates on VHF (138-174
MHz) or UHF (440-512 MHz) with
a 5 MHz transmit/receive spli t lor
dup lex . Option al l eatures are
voice scramblers, intercom, and
selective calling for mum-users.
Prces start from $2,995 lor the

MOTOROLA INC.

The KDT portable data terminal
provides co mmunication between
the people in the field and the cen
tral computer data files . It features
a a-nne by 4O-character super
twist, backlit LCD display. The
terminal is battery-powered and
contains an in teg rated radio
t ransce iver for co rdless opera
tion. The unit weighs 30 ounces
and is small enough to hold com
lortably in one hand. The KOT has
up to 96K of memory. Code read
ing and other accessories are

name, multi-word phrases, wild
cards, and other terms. The user

Originally designed for Iibrari- can find the longi tude and latitude
ans. the Place-Nama-Index CO- 01 a contact in seconds .
ROM from Buckmaster Publish- The Pface-Narne-lndex CD ra-
ing contains inlormation valuable quires a Hitachi, Phill ips, or Sony
for amateur radio operators. It 01· CD-ROM drive. Th e user can
tsrs quick access to more tha n store search results on disks or
one mill ion place names collected printouts. The Place-Name-Index
Irom the quadrangle maps of the CD-ROM leases for $295 and sells
US Geological Survey . Each for $1,495, including retrieval soft-
record on the Place-Name-Index wa re . Buckmaster Put/fish ing,
contains the state, county. feature Whitehall, Route Three, 8011 Fifty-
type, FIPS code, elevation, Iongi- six, Mineral VA 23117. 80().282-
tuo eneutcce. and quadrangle 5628 or 703-89 4-5777. Jack
map name . Searc h on p lace Speer N IBIC, President.
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ny, A division of Macmillan, tnc.,
4300 West 62nd Street, Indiana
polis IN 46268. 317·298-5400.

HUSTlER INC

Hustler, Inc ., has a new version
of Quick Disconnect, the Model
QD-2. The QD-2 is similar to the
original Model OD-l , but it lea
tures a new design for the lower
half. Milled from a solid piece of
stainless steer. the new design is
virtually indestructible. The war
ranty extends to two years. For
more info rmation , contact the
Sales Department at Hustler, Inc.,
1Newtronics Place, Mineral Wells
TX76067.

abrasive pads, anti-static finish
in g c ream, applica tion foam
block. wiping towel, and complete
inst ructions fo r $20. For minor
touch-ups, and for laptops with
soft plast ic displays, ULTRALU
CENT El is avaitable for $15. UI
tra50ft Innovations, Inc., 76 Main
Street. PO Box 247, Champlain
NY 12919, 5 14-487-9293.

HOWAROW. SAMS
& COMPANY

Mastering Packet Radio: The
Hands-On Guide, by Dave Ingram
K4TWJ , is now available from
Howard W. Sams & Company.
The book covers basic concepts
as well as the more technical ar
easofthis mode. It describes what
packet is, how it works, why it is,
and the hardware invo lved. Dave
Ingram K4TWJ has written twelve
books and over 300 articles lor
amateur radio magazines. He
holds a First Class Radiotele
phone Commercial License and
an Amateur Extra Class license.
Mastering Packet Radio retails for
$13 and is avai lable at book
stores , co mputer stores, electron
ics distributors, or direct from the
pub li sher by ca lli ng 800-428
7267. HowarcJW. sams&Compa.

ULTRASOFT INNOVATIONS,
INC,

ULTRALUCENr", from Ultra
soft Innovations, Inc., is a screen
restoration product that el imi
nates hairfine and deep scratches
from the hard plastic display of
any laptop or notebook computer.
It comes in a standard kit that in
cludes ti re-usab le, color-coded,
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Communications
Concepts 335A-K
2 meter 35 watt amplifier kit

Communications Concepts Inc.
121 Brown Street

Dayton OH 45402
(513) 220-96n

Prices: $79.95 kit
$109.95 assembled

" ... the manual is so thorough that
inexperienced builders might want to

try it as their first RF project. "

Communication Concepts Inc. has ad
vertised this amplifier lor several years.

Basically, it is a gain block with T/A switching
to boost a low-level 2 meter signal. such as a
handheld , from 1-3 wans up to the 30-35 wan
range. Unlike other amplifiers made by AF
Concepts, Mirage, and THl. no preamplifier is
available. II is strictly a no-fril1s way 10 add
better than 13 dB to a handheld. (This review
is somewhat unusual, as the product is sold as
a kit , but the review unit arrived completely
assembled .)

The circuit is straightforward . A Motorola
MAF·240 is used in a grounded-emitter con
figuration, running Class ABl bias for true
linear operation. Hence, this amplifier can
be used on sideband as well as FM and
CWoThe disadvantage of this is that idling
bias current is always drawn, and there is no
power switch. This means the user has to lie
into a switched DC line when using the emcnn
er in a car, or else the ballery runs down in
short order.

Photo A shows the PC board . Workman
ship on this model is good quality, and the
component layout, pius simplicity 01 design.
should allow any experienced builder to
achieve similar results. All the components
mounl on the lop plane of the PC board, ex
cept the bias regulator 03, which mounts be
low. The layout is uncluttered, as only small
components are used. AF keying switches the
antenna relay, but there's no provision for
hard-keying.

The DC power connector is a standard 4-pin
TAW/Jones type, but onty two pins are need
ed. This mighl be a good place to bring out a

Performance

Input Output
.3W 3.0W
1.2W 25W
2.3W 30W

Not e : Maximum input specified by
manufacturer to be 5 watts.

hard keying tine, which could be nothing more
than a 4.7k resistor to the base of 02 . Input
and output AF connectors are BNC types.
80-239 connectors would have been better
choices, since they hold up better in mobile
nvircnmems.

Instructions

The instruction manual is well written and
contains a check-ott box for each series of
instructions (a la Heathkit). The tune-up
procedure is simple but does involve a trial
and-error method of soldering and resoldering
the Chip capacitors. along the etched lines
to obtain lowest VSWR. The manual does
include several pictorials and a component
layout to speed things along . tn fact , the man-

ual is so thorough that inexperienced builders
might want to try it as their lirst AF project.

Conclusion

The CCI 335A-K is a no-lrills amplifier kit
that appears to be easy to construct and uses

top-qual ity components. An amplifier such
as this can serve many purposes. For exam
pie. it could be used to provide higher drive
for grounded grid amplifiers, such as the
3CXaoo or 8877 tubes which need at least
30 walls or more to really perk . It could also
be used as a booster amplifier for OAP con
test work . and. 01 course, it can be used to
kick up the signal from a handheld while
portable, at nome. or in the car. III
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Photo A. Interior of the assembted 335A-K amplifier. Note the uncluttered PC board.
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P rivacy ea rp hone jack
Hi-L o v olume s witc h

Speaker Mics

SUPER VALUE
only $19.95

Orders: 800-368-.E 70
Electronic Eq uipment Bank
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NOVEX

Hig h quali ly audio •
ROlatable la pe l clip •

Introductory price $79.95
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CIRCLE 252 ON READER SERVICE CARD

CIRCLE 356 ON REAOER SERVICE CAIID

295

'"
150
395
4.75
'00
'00

Ptfoe
$ so

as
, so

'"'so
zo

lIuued "'.. h.'un'
Fun ron«. of HF, VHF

mobil. on" nn••, d""" .""'.
00..,1'."•. ""'.00"...."..

Desc,lptlon
UI!FI,lale Pheoolt<, USAmaclo
PL-259 Pf\enoIIc. ~!l'lpl>en<W

PL·2 59 Tellon.A~e<>oI

UHF I,lale $II••, Tefloo. USA
Fled""", todlG-5-8
Red""'" for RG,59 &- MIIII8

II Ma~ 1IG-8, 213,214, Amphenoj
I< MalOIlG-S, 213, 214, ~ ",gs

I< Male Pin for 99 13,9086,8214
nts UG-21DIV &- UG- 21111V Il s
I< "'ale for IIG-S w,ttl 9913 1'.,
I< Ma.. for IIf3-S w,ttl 9913 PIn
I< MalO fo SO- 239, Teflon USA
I< Female toPL-259. Teflon USA

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY "

Po,t No_
PL-25WS>f,
83ISP-I050
83,822
PL 259/ST
UG 115
lJGl1 5

lJG·21DIV
lJG-21BN
9913IP11<

UG-21D/99 13
UG-21~199 13

IIG-146ILJ
lJG·83N

SO-10M
Use transmatch
132 ' overall
Matching XfMR
Line Isolator
Vert Radiator
Couted
Auembled
$69,9S

THE RF CONNECTION
"SPECIALIST INRF CONNECTORS AND COAX"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, MD 20877
(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
VISA. MASTERCARD, ADD 4 %

UPSC.O,D, ADO $ 2_25 PER ORDER

CIRCLE 150 ON READER SERVICE CARD

CIRCLE 115 ON READER SERVICE CARO

,--- Disc:over --...,
CA RO LINA WINDOM

r-~~804·484·0140 ==:
C,\RO UNA WINDOM

SIE Till REVIEW I~ JU';E '88 WQRW R.~DlO ~I.~GAZI~~.
Enthusiastic users say it' s the best wire anlenna_ Outpe,
forms wire antennas previously used. Knock·you·!;O(;ks-off
performanceon 80-10. A S70 beam?

If you hear one, you'll want one.
Made with pride by the RADIO WORKSin VAiUSA

DVK-100

,,,gg<,,ed ~ma'ou,

Net r'i",$ 260.

CIRCLE 250 ON READER SERVICE CARO

Acomplete lacsrnile reception system tor yOLf
IBMPC or coroeee Beceve~ayscale m ages
., ~ to 16 shades or psueoocolor oepenang
upon yOll"gr~ cad eoo pmter
IncUdes:

t erooraror 50 Page McnJaI
Software Tutorial Cassette

He<Jires :
HF receiver PCWith 320K
Graphcs card Serial port

THE ORIGINAL
OIGITAL VOICE KEYER"

" The cnoce 01 conleSlers worldwide,"

!>ow fo< 'hof",' tim< yO" con enjoy 'he " "Iy un'qucop"" tionof .
D;g;,.l V'"e< ~nnouncom<n' 'y"em. de,igned ope<if;c.olly I", Am. _
te", R,d;" <ommunK,""m. Th< DVK '00 rep....n" 'he I"e"
,,,,,hnol<>gy In di~ ; ,. 1 , . djopr"""",ing

C"." y""' own na' u,.1 "'""" ron"" «>11•. CQ',.,, _Yo", "'"'" I.
"mrd i" d 'g;" 1me"""y, ..ody to be played ba.ck " 'he touch of •
' <y. Th. D;gh.1 Yoice Key« i, "'" " 'pe .."",de, or roOOli, ",,,n<J
ing,yn,o"j"" ou' , ""' full fid<Hty n",u,. 1voice ,,,,,ordlpl' l ba<k
'y'''m

To, DYK·100, i•• mu" {or 'o. ovid ,on'."",.oo g'O.' . udio
ac«",my fo' ,ny l1.m ,o.d

FEATURES
."'p<ri<'" ..'n••' ,.,.... q...I~, .Sel'...._ _
. "lk .........,..... «ont roll... . _ ..hI••udK> ~
.31""on'"ur_, ,1Me .--..bIe ..... oI'",n'm''''....
• I'TTIU'X "1' '00 ,.- • •_ ..
• D~ mkl'.-n m'k. 'nput . _ memb" •..., ...,_.-<1.,.,In moo"" p1,Re, .~ Inde~' ,._,.,.........
•1''''" h· __'''·. 1'TT k,,·'n. .M........' k,~IkoI,d _""',...,

PC HF FACSIMILE $79.95

Th< ~,"nd "f tn, fu'nr< ~ "'" wdIIl. C"",,,,' yon , k><,.1Amo",", ',,";0
de••" '" ~TL fo< fun"', iofu<nw ion ,

D,~"" V,,~.., Ke,..~". ,,""'mo,l "rN,I-T",h 1_

~ NEL-TECH LABS INC . P .O . BOI 1030I 'II" Londonderry, NH 03053 (603) 434-8234

CIRCLE 130 ON READER SERVICE CARD

I
ONLY $59.95

Rad-Com
P.O. Box 1166
Pleasanton, CA 94566
(415) 462-4609

Software to

• Manage your rad io's memory
channels from a PC

• Control your radio's functions
from the PC's keyboard

• User friend ly operation

Available NOW for Kenwood
TS-440S, TS-940S and IBM PC,
AT, or compatible. Inquire for
other radio(pc combinations.

I

Soft-Control
Power!

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 ;'HORE /l\iFORMATlO,V _

"~Midlond1"11 Te chnologies

34374 EAST FRONTAGE ROAD
BOZ EMAN, MT 5971 5 (406) 58 6-1 190

CIRCLE 348 ON READER SERVICE CARD CIRCLE 136 :" "1 REAOER SERVICE CARO

~HU\mU.J\

oComplete AX-TX-PhoneLine Interface
• Repeater Control • Autopatch
oCW ID oTailbeeps
• Remote Base/Tape 012 VACfDC Oper.
oReverse Patch •DTMF Decoder
•PulsefTone Dialing 090DayWarranty

Wired & Tested wfmanual .. ,$219.95
DisHibuted by:

R& LElectronics
575 Main St.1 Hamilton, OH 45013

1-800-221-7735rz:n1 ln orsc ~~~- -~

~513.868.~399 ~!ISA ·

WE HAVE EXPANDED AND~W STOCK
MANV NEW PRODUCTS WECARR Y:

AEA, ALINCO, AMECO, AMP SUPPLY, APHA DElTA, ANTECO.
ARRL, B&B INSTRUMENTS. BARKERs WILLIAMSON, BENCHER,
BOM AR. BU TTERNUT: BEE. CUSHCRAFT, COMMUNICATION
SPECIALISTS, CRB RESEARCH, DAIWA, DIAMOND, HENRY.
HUSTLER, HAM RADIO, INTl _CRYSTAL. INlL WIRING &CABLE,
K,ANTRONICS, KACHINA. KENPRO. KDK, KLMIMIRAGE. l UNAR,
LARSON. MOBILEMARK, MFJ, NEUTECH, NCG, NYE, PERIPHEX,
OST, RF INDUSTRIES, RADIO PUBLI CATIONS, RADIO AM,
CAllBOOK, SAMSON, SPI-RO. SMILEYANTENNA, SANTEe. SYN
TEXTILES, r.;MAG, STANDARD. TAD, TEN-TEG, VALOR, VECTOR,
GQRDONWEST. WEll, YAESU, AND lCOM,
InhDuseservice available, In3) 879.7164
Just write, orgiveusa call' Toln 166872 MCON UT

CIRCLE 187 ON READER SERVICE CARD

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS
11903 Ahe!,Clod,ne Su' le SOO

HOUSTON, TEXAS 770 82
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73 Review by Bill Clarke WA.fBLC

Number 14 on your F.-.:lbKk uon:l

The Carolina Windom
Antenna
Improvement on a tried and true design.

Rad io Works
PO Box 6159

Port smouth VA 23703
PH: (804) 484-0140

Price Class: $70

T he Windom antenna was first
invented in 1928 by W8GZ,

and immediately became popular.
Like many older types of antennas,
however, it even tually laded lnto
obscurity. Although the Windom
popped up from time to ume with a
new twist or two, it never became
reatly popular again, mainly due to
the inherent feeding problems.

The last Windom I saw in every
day use was in 1972, wh ich
belonged 10 a fellow in Cape Cod.
It was a 1928 classic, led with a
single conductor . He used it only
on 75 meters AM phone. It put out a loud
signal heard regularly in Virginia.

The Windom has reappeared once again,
reinvented by Joe Wright W4UEB, Jim Wilkie
WY4R, and Edgar Lambert WA4LVB. So
much has changed with this new version,
though, that they now call it the Caro lina Win
dom-" Carolina" for that beau tiful part of the
country where much of the improvement on it
was done, and " Windom" for the basic ott
center feed concept.

Theory of Operation

The only reat resemblance the Carolina
Windom has to the original is the ott-center
leedpoint . The off-center feed creates an im
balance, which causes the leedline to radiate.
The leedline and antenna then produce both

The Carolina Windom Antenna.

vert ical and horizontal polarization patterns
horizontal along the wire elements, and verti
cal from the feedline. The manufacturer
claims that this combination of radiations is
what makes the Carolina Windom successful.

While most transformers try to eliminate
feedline imbalance and radiat ion, the Win
dom's matChing transformer, at the feedpoint,
is designed to encourage feedline radiation.
But th is radiat ion must be controlled . A line
isolator, installed twenty-two feet from the
horizontal element's feedpoint , acts as a brute
force RF choke, to limit the vertical radiator at
a predetermined length and to keep RF out of
the shack.

The overall design provides an antenna that
is usable across the entire 75180 meter band
without an antenna tuner. Operation on other
HF bands requires a tuner. 40175/80 meter

patterns are horizontal with verti
cal components . 20/15110 meter
radiation is primarily vertical. On
the higher bands, the effect is an
upside-down vert ical with the hori
zontal elements as the radials, and
the feedline as the vertical element.

Installat ion

I installed the Carolina Windom
as a sloping dipole , with the apex
at a height of fifty feet. I oriented it
the same as my trusty 160f75140
meter fan dipole, f iguring th is
would afford me a chance to make

comparisons. I used seventy-five feet of feed
line (seventy feet or more recommended) and
placed my tuner in the line. Alter an initial
smoke test, I compared my results with the
Radio Works SWR curve (see Figure 2). They
displayed the same general curve, but my
SWR curve was one full point higher than the
one shown in Figure 2.

I then tried to load the antenna on other
bands by using the tuner. All was well except
fO( 15 meters. There, it was no-go under any
circumstances. I decided to change feedlines
and put a forty-five looter on. It worked great.
All bands tuned up easily, and the SWR on 80
dropped to where the book said it should be. I
checked the feedline, and have since placed
others of varying length in service. Evident ly,
the Carolina Windom antenna is "feedline
length" conscious.

4' ''..... DE DICA'lD
.. ...Te..' ....

""'
e2ft.l(lio.

Speci fications
(as stated by the manufacturer)

U ti. 11<;-"
COA.......
~N~

llAOOATIlII

fUOUOot: TO $1"A1lOIO
lllu-<_e 1'0"- .."'_

Figure 1. Diagram of the Windom antenna.

Coverage:
Gain:
Radiator length:
Feedline:
Matching Method:
Transmatch Requ irements:
Power Rating:
Recommended Height:
Radials:

80-10 meters
3-5 dB gain over a dipole
Horizontal 132'; Vertical 22'
SOOCoali
Ded icated Match ing Transformer & User's
40--10 meters
1500 Watts
Above 35'
Not Required

Table 1.
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Figure 2 . Typical 75/80 meter SWR curve
shown in the Radio Works instruction sheet.
The curve this reviewer came up with, using
75 feet of feedline. resembled this figure. but
was a full point higher.

Operation

On 75 meters I found that the antenna con
sistently performed as well. or sl ightly better.
than my dipole. When working stations with
20+ over nine signalS, I could hear OflIy small
differences between the dipole and the Win
dom. Reception reports indicated about the
same for my signal. However, very obvious
performance gains were seen when working
stations at $-5 or $-6 levels. The Windom won
every lime .

Since the in itial installation, I have used the
Carolina Windom on 10 , 15. 20. and 40 me
ters. Ali l ests have indicated that the antenna
performs as advertised . On 40, it consistently
performs better, on the long haul, than the
dipole, no doubt due to the vertica l rad iation
component. On close contacts, it is always at
least equal to the dipole. When I compared the
Windom to a tribander, I found that what it
lacked in directional capabilities, it made up

Figure 3. SWR curve of the Windom on 75
meters after slightly shortening the two
elements.

lor with vert ical polarization. Signal reports
were generally better on the beam than on the
Windom, and Icould not turn to get away from
offending a RM . However, I had no problem
working staleside or OXstations.

Changes

In the booklet that accompanied my Caroli
na Windom, I saw a briel mention 01 opt imiz
ing the antenna lor the 75 meter band. I took
this to heart and reduced the shorter ele
ment's length by one l oot , and the remaining
element by three feet. The results were trans
parent on 40-10 meters, however the 75 me
ter SWR dropped down to that of my dipole.
This is a worthwhi le adjustment (see Figure 3).

Impressions

First impressions 01 the packaged Carolina
Windom are good. The package contains two
cus tom-made assemblies (teednne trans
lormer and isolator), quality end insulators,
stranded ' 14 copper wire , pre-budt vertical

Figure 4. Typical SWR plot of a full-sized 75/
80 meterdipole.

coax element, and even a pack of coax seal.
It offers unusual bandwidth on 75180 me

ters, something my dipole cannot do (see Fig
ure 4). Though the antenna is about the same
size as a lull-size eo meter dipole, and is led
with a single coax leedline, you can work all
bands with a tuner. Using a plain, 80 meter
dipole and a single teedtine, you can not effi
ciently do this.

The $69.95 price tag is reasonable. After all ,
you cou ld invest more than S45 in the materi
als alone, if you could find them all , and you
would still have to measure and cut the verti
ca l and wire elements, install the coax con
nectors, solder the cut elements to the center
insulator, put the end insulators in place, and
then build you r own RF iSOlator. How much is
your labor and time worth?

'rnecarcnne Windom would make an excel
lent " take-along" antenna lor vacations and
field day. If you are looking for a good wire
antenna thai can do it all, and don' t mind
using a tuner on the higher bands, the Caroli
na Windom is likely for you. III

29th ANNUAL

TROPICAL HAMBOREE
A.R.R.L. FLORIDA STATE CONVENTION

FEBRUARY 4-5, 1989
TAMIAMI PARK FAIR GROUNDS

10901 S.W. 24th Street (Co ral Way), Miami, Florid a
HO URS, 9 A .M.-S P.M. SATURDAY ' 9 AM.-4 P.M. SUNDAY

FREE PARKING 15,000 VEHICLES'
1,000 INDOOR SWAP TABLES •

300 CAMPSITES WITH FULL HOOKUPS •

• 200 COMMERCIAL EXHIBIT BOOTHS
• COMPUTERS & SOFTWARE
• LICENSE EXAMS

Reg istratio n: 55.00 Advance - 56.00 Door. Va lid Both Days. (Ad vance deadline January 30th.)
Swap Tab les, 2 Days: 516 .00 each. Power: 510.00 per User.

A ll swap table holders must have reg istrat io n ticket.
Campsites: 512.00 per Day . Includes Water , Power, Sanitary Hookups & Show ers.

(A ll RV vehicles, tent campers, vans, t railers we lcome - no ground te nts, pleese.)

Headquarters Hotel : Miami Airport Hi lton, 5101 Blue Lagoon Drive, $75.00 Single or Doubl e
Alternate Hotel: A irport Lakes Holiday Inn, 1101 N'w. 57 Avenue, $50.00 Single o r Double

Reservation forms avai lable through Hamboree Chairma n, December 1st

Make Checks for Registration, Swap Tables & Campsites Payable to: Dade Radio Club
Mai l 10: Evelyn O. Gauzens, W4WV R. Chairman. 27BO N.W. 3rd St .. Miami. FL 33 125

Exhibit Booth & Program Booklet Advertisi ng:
Call Evelyn (305) 642-4 139 [Horne] - or - (305) 233-0000 (Office)

(BROCHURE WITH FULL DElAILS AVAILABLE DECEMBER 1st)
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SEE YOU AT THE
MIAMI

HAMFEST

RF POWER
TRANSISTORS

RF Powar "Inllllo'l in IIOCk tor Allal . KLM . Colllnl,
Y.uu, K.nwood . Cubic , MI'lga . Motorola . Healhklt ,
Regency . JO~nlOn, lcoIR. O..k., TWC, WlllOfl, GE. etc .
C' o..•..ferenc. on CO, PT, SO. SRF, JO, and 2SC PiNI.
Quantity Pricing AVlillble COD I VISA I Me
S~lpiHand . 1 lb. U.S. o r Fo,llgn Sm Pkt Ai r 8 0 2. $5.00
Orde'l recelvld by 1 PM PST IhlpplCl UPS ume day,

Ne.' d.y UPS d.llv.ry .vallabl.
PARTS ORDERS ONLY - NO TECHNICAL

800 8S4~1927

we stock s tuuune of
Motorola & Toshiba parts
lor amateur, marine, and
business radio servicing

Partial Listing of Popular TransistOf1l In Stock
PIN rM!I& PIN rM!I&
BFRlHI $ 2.75 2N1522 11.95
J310 1.00 2N3S53 2.25
MRF134 16.00 2N3nl 3.5(1
MRF137 24.00 2N3666 1.25
MRf136 35.00 2N4048 lU5
MRF150 87.50 2N4427 1.25
MRF174 80.00 2NS1011 1.75
MRF206 11.50 2N5179 1.00
MRF212 16.00 2N5569 7.25
MRF221 11.00 2N55VO 10.00
MRF224 13.50 2N5591 13.50
MRF226 14.50 2N5641 9.50
MRF227 3.00 2N2642 13.15
MRF237 2.00 2N2643 15.00
MRF23l1 12.5(1 2N5945 10.00
MRF240;A 15 .00 2N5948 12.00
MRF245 27.50 2N6060 6.25
MRF247 26.00 2N6061 ' .00
MRF260 7.00 2N6062 9.50
MRF262 8.75 2N6063 9.75
MRF264 to.50 2NISO'4 11.50
MRF317 56.00 2SC1307 3.00
MRF421 24.00 2SC1ll46,.1A 18.00
MRF422 36.00 2SC1947 1.75
MRF428 50.00 2SC1169 3.00
MRF433 11.00 2SC2075 3.00
MRF450 13.50 2SC2017 28.00
MRF453 15.00 2SC2166C 3.50
MRF454 14.00 2SC2290 16.75
MRF455 11.75 2SC2312 4.15
MFlF458 20.00 2SC2S01 9.00
MRF460 44.00 2SC2630 28.00
MRF475 3.00 2SC2641 18.00
MRF478 2.75 2SC2871 22.00
MRF477 11.75 3N204,3N211 2.00
MRF479 10.00 ;0582 7.50
MRFt85 _lISt 1s.o0 OUTPUTtrIODULES
MRF492 1'.00 SAU4 u.1IIfJr 55.00
MRF497 14.25 SAU17AlVJfIIl. 50.00
MRF515 2.50 SAV6 ',,1IIfJr 42.50
MRF555 3.00 SAV7'''_ 42.50
MRF607 2.50 SAI/12 ,,, aou IU. 23.50
MFlF630 4.25 SAI/15 m tll, 46.00
MRF641 16.00 MSn12,MSn33_
MRF"'4 21.00 M57737, SC10it $AV7

MRF646 25.00 SC1027 _ $AlH
MRF646 31.00 MHW710-213 61.00
MRF8-60 10.75 MHW620·2 89.50
MRf837 2.25 TUBES
MRf843 22.50 6146B 12.15
MRf846 37.75 6HF5 13.15
MRF873 24.50 6JB6 10 .95
MRFVOl 1.25 8JS6C 14.15
MRF966 2.75 6LQ6/6MJ6 15.95
NE25537 2.75 12 BY7A 7.95
NE41137 2.50 572BIT160l 69.95
PU847 21.00 7CX250B 71.50
RF120 22.00 4CX250B 79.50
S01278-1 13.75 3-5002 114.50
S01407 25.00 8950 18.50
SRF2072 12.75 Wa.tock: (ellll)
SRF3662 24.00 4CX340A,3CX6ooA7
SRF3600 17.50 3CX1200A7,8874,6675

HI-GaIn, "'!dlId, end SIlIl:l_ P&rt$ AnllIbll
MATCHEO TUBE FIHAlS IH STOCK FOR HAM EQUIPMEIfT

WE SERVICE ATlAS. aSWAN-CAll FOR INFO

....."...
Col" "H·""'"
COO' .'p'.""'"_.. 0" _

_ M·nOll

'253'" d'." LCO
, .. OC ,",Cy
'(IA. So...
AylO lo<O,,,,,,.,It.

Olllni l LCR Miter
tB LC·1800
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-
LO'III' Cut Munlmltll

I

*

tsSO 1.511
"'9 t...."

_ 11.15
POwI" e,o.
"at"·'"'',"' .. ,.

~'!'~""~ OC:;-to 100M",
• Ou&l Chann"
• Oot.yeIl $ ..._
' CRT _ '

~-., . $ ..._ Tlmo

• " ..W0"\l'ng
• Th WO' Loc k
o 1mv $en.." ""$1,285

GF·8018 Function S,nlrltor
wIItI F.-.q . CPU"'"

1231
s...... Sq uot• • TrlOI>g"
PM" ' . R.mp, ,2 '0 2"'"
Freq Count.,., · 'OM"',

OF·'015 .tt~l F.-.q . MtI" $17e

Four-functlon Fr.qu.ncy Counllrl
F·10l1ll1 .21IH

$259
F·loo 120MH

$179

CIRCLE 356 ON READER SERI/ICE CARD

'.
t", -

"'-

*CIRCLE 13 ON READER SERI/ICE CARD

SoI~'rlll~,!rudbo.rdl

0111".1 t.p.clllnel MII'r
CM-15Sl1
$5U5

OA_.
'01·20,CIOO\okl

.5'" """0 ""0,
Zo<o "",,'f()i
..11K 0...

'"
XP·5IU

$59.95

'mV . ...., 00_ Ow_. 00 OH..,. VO'< _ T,.....
, ..v _., 00o".., v O'< .._ Too........" ..
,..v _ . 001_ .w_,00 0""',"" .
2mY ""0. 001..,...w_, c..-r ,,_,

, 2mY 001_ Sw""" CRT R_,. eo""..._
' mY , 00"'" ' wow" CRT R ", OV". Couo'"
' mV , 00 ' w""" C "" " , Coo"'"

...",....,0< ""KC._'IO""._
T.....I.'... T......

$55 CM·15GOA

$835

----/ . ll'-7lllI

"1 $23

c-=' -

--

50MHz Logic Probl

•••

SCOPE PROBES
P--' ~I"'", . '",10> " I.ts
P--2 '00"'"' ,b ,10> 12~ -'I$_1_...,..
toMOIl """' ' ''''"'---'>IS oil ocopo. won
B~C <""no<""
TL-.1BI/C 10 "" 00;"_ u a

3'h Olgll Prob. Typ. OMM
eM. M.I9OO

... at last . . .
your shack organized!

A beaulilul piece 01 furniture - your XYL will 101/8 it!

$199.50 S-F RADIO DESK
Deluxe ~ Ready to Assemble

Co ".." , .... "'"'" _"'IOn
...." DCV, ...CV, ""m........' ,on""""••_ ', """ .....

•

• DC 10 'OM '"
• Duol C....nn.'
• c~r~_t

!~~;;~, .C<>raor "'....• DC 0"'"
• AI! Moon"..,

Y·.25 · Com.,.,a s;... V-1060
Lilt S995 1I.1 $lS9S

T.... AM.''''
DlvI' My" '......

$135 M-7000

O!i '" DC "'""u'ocy," ....,.'.,'e.
...,," F'""l. Coon,..
. "" <IOlu" cas.

Xp·785

$UI

• G" CAT
• Bu'" Incom.,.,.....,,' ,eo'"
• Tv $,..

0-2OV", 'A
0-2OV", ' A
~y.t ~

$119
RF F..o 'OOK...~..~.

..... """M"""" of 'KH'
Y.".",. RF 0''''''''

50·._ ...,. 000'10' O,.pI¥,.... ,_'"~ bu,f,·,_ Freq Ctt 1201

o.,oe'_..."'....00'"_
" ... -.e oee
'" _..., LCD

A'so Avail")" .
F'oo r Space; 5'" W'de by 30"

WI~, 81n~ Slgnl l G,n,rltOft
SO-9000

Designed wi th angled re ar shell for yo ur
vie wing comlort a nd ea s e 01 ope ration .

FINIS HES : Wal n ut o r Teak S tain . sq
FIOOf Sp,oCI: 39" Wide by 30" Deep

Add,lione" nlo,metion on Requ".1. .
C~"c k•. Money O,~". BBn kAmeflCa,d

and Maste , Cha,ge Accepted.
F,Q,B. Culve, Cily. (In Calil Add 6% Sa lea Tu)

. _ DEA LER INQUIR IES INI/ITEO _ _

$219 .95 $-r Amo.tftl RC\CfIOhtm.,
4384 KEYSTONE AVENUE' CULVER CITY, CALIF. 90230 - PHONE (213) 837·4870

20M Hz Dual Trace Oscilloscope

$349
MO·1251

_== , ', EW!

list $560

Save $181
..,23 :10"'"20MHz Dual Traci Oscilloscope v.,. "'M",

..." ""..chi00_' .,." .."," _ 0,,c~'mII'i<. ~::: : :=:
ond Hlloc," '. 3 ,HI gu.o,ont, .", ~..."" v_ ,"", ' ,
'01>0<. "'ony ""000"""" "'''obl. lor.Il •."00,10 , '

-.' ~~Gj·~'~' ''' ._",
.-::0:::-::=---'

NEWI At Clamp-On

~
C~I'f.m Adopt.r

ST·285

'"0.'000A AC 350(1 450(1

Waf'" "It" '",' 1125 ".go' 1175moo' 0.... "..,,,, ..".."

DlgltIl Triple PlIWer Supply

2·20y .t 2...
' 2y.t , ...

F " ~y.t 3A' .'. . •,,,, , .,"" "",,..,"" .", u Y 'og"IO'....... -sv ",~ Frequ. nCy. "...."". To,""".,u,"" Co"L , ..., .,. ",,,.,,,.. .""'" " 'CM.t P'o,.." " Sett CPIOCk ...,, " HogK St.", ", ... c.y0l0I "'-'
Xp·6&l1 wlI~ AIIIIOQ M,t'll $175 XI'-515 .n""", _I $oW.1I5 Oo<:",.tor. 8 d'gllllO d" P<'Y
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Radio Direction Finding

Number 15 on your Flledbllck cud

HOMING IN

" The biggest problem
with simple loops is that they're

bi-directional. "

electronically solve the bi-direc
tionality problem at 2 meters,
none of the VHF loop designs I've
seen in the magazines have such
a feature. Parasitic elements, like
directors and reflectors, will not
work on a fractional wavelength
loop antenna. Shield ing methods,
such as screens and metal plates
won 't make them uni-directional,
eithe r. The most effective way is to
add a ncndirectional whip to the
antenna system. Then sum the
whip and loop outputs with just the
right amplitude and phase tela
tionship, to either enhance one
lobe or create a cardi oid (heart
shaped) pattern . For decades ,
this loop/sense scheme has been
standard for RDF below 60 MHz.
It's tricky at 2 meters, but it can be
done. (For detai ls of a simple loop!
sense system for 2 meters, see
page 27 of Transmitter Hunting
Radio Direction Finding Simpli.
fied, TAB Books #2701, available
from Uncle Wayne's Bcokstc re.)

Loops Hate Multipath

It is common in VHF transmitte r
hunting for the signal to arrive
from more than one d irection.
This is called " multipath." It oc
curs because features 01 the ter
rain, such as mountains, hills, and
bu ildings, ref lect VHF signals.
Good performance in multipath
situations is an important feature
of a successful RDF system.

Null-hunting with a loop can be
very frustrating when multipath is
present. As the hunter sweeps his
loop past the direct signal, trying
to find the exact null direction, the
null is filled in by a signal arriving
from the reflection. Even if the re
flect ion is much weaker than the

too much time and mileage. You
could circle in from the edge of
the hunt boundary area, instead
of starting at the center-but even
if the hunt rules allow you to
do that, you'll probably lose time
or mileage because you have
to pick the most d istant edge.
Or you could watch to see which
way the hunters with uni-direc
tional antennas start out. But you
don't want to follow them , do you?

Though there are wa ys to

so the nulls give greatest RDF ac
curacy. But there are two null s,
and they're in exactly opposite di
rections.

How do you figura out which
way to go when the ROF system
has 180 degree ambiguity? You
cou ld take bearings from two
widely separated locations and
triangulate, but that would involve

STOP! Time for a reality check. II
just isn't that easy.

Left or Right?

The biggest problem with sim
ple loops is that they're br-direc
ucner. As you rotate the loop 360
degrees, you get signal peaks
when the plane of the loop is in the
direction of the source, and nulls
(minimum signal points) through
the loop at the source. The peaks
are broad and the nulls are sharp,

can be made lor any of the popu
lar ham bands. In an hour or so,
you can have one ready to go.

T-hunt loops aren't like the full
wavelength square or delta loops
DXers use. Loops for RDF are
small, usually less than 1/10
wavelength in circumference .
Electrically, they behave more like
a coil than like a wire antenna.

I have a file folder full of art icles
on simple RDF loops, taken from
major magaz ines and cl u b
newsletters. II's fun to read the
authors' claims . Here's one for
two meters that says , " Throw your
competitors for a lOOp! A little
practiCe will make you an expert,
and you 'll be able to invite your
fans, family, and friends into your
trophy room ... "

These claims are reminiscent 01
the " hidden antenna" articles in
which the author says he worked
DXeC in a weekend after hooking
his rig to a downspout through a
tuner made of old bedsprings .

Loops :
A LovefHate Relationship

" What equipment do I need for
T-hunting?" That's the most com
mon questiOn I hear. This month
we'll begin to look at the many
types 0 1 radio d irection finding
(RDF) gear. StiCk around for plen
ty 01 no-nonsense adviCe on what
equ ipment to cnccse for your par
nectar hunting needs.

WoukH>e T-hunters have had
trouble find ing information on the
sport in ham magazines . 01 the
lew artiCles that have made it into
print, a large percentage of them
have been about making and
using loop antennas. It's easy to
see why.

Loops are the simplest RDF an
tennas 10 build . They're small and
easy to mount, or you can hold
them out the car window. They

J oe Moell PE K00V
POBox2SOB
Fullerton, CA 92633

The surplus AT-339IPRC loop and a portable receiver make a nice mobile or hand<:arried RDF system for 6
meters. George Stokes WT6U and Bob MiklOs K6LPF are ready to hunt.
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"Null-hunting with a loop can be
very frustrating when multlpath

Is present. "

Homing In
Continued from page 52

direct signal, it may be impossible
to get a correct bearing on the di
reel signal.

Hunters using beams can dis
tinguish the peaks of direct and
reflected signals as long as there
is sufficient signal level differ
ence. Furthermore, when the sig
nal is weak , the higher gain ana
larger capture area of the beam
make it a much better performer
than the loop.

Forget Loops?

Were allihose guys who wrote
glowing descript iOns 01their 2 me
ter loops wrong? No, just overty
enthusiastic. Either they didn 't
have serious competition, or they
didn 't realize how much more suc
cessful they'd be with a better
setup.

The loop is not the besttoo! for
the task. It may be your idea ollun
to enter a 20 meier OX contest with
a ORP rig and a grounded vertical,
but you wouldn't do it with the
expectation of winning (unless ev
eryone else in thecootesl had QRP
and a vertical). You need some
thing much better to be truly com
petitive against the big gun sta
tions.ln T-hunting, it's the same.

several years ago, Dick Reimer
W6ET knew there was a 2 meter
repeater jammer in his neighbor
hood, because the jammer had a
strong signal on the input. Dick
didn't have RDF gear at the time,
so he spent a co uple of hou rs
bUilding a simple a-men diameter
Ioop.lt gave good nulls, and its 0 .3
wavelength size gave it good sen
sitivity. The jammer cooperated
(unknowingly) by staying on the
air and being in a location Iree 01

multipath . W6ET track ed him
down in short order, and ended
the problem.

In that situation, a loop can do
the job well , but the serious sport
hunter would not want a loop as
his primary RDF system on a com.
petit ive hunt against experienced
hunters. W6ET knew that, so he
later got a commercial Doppler
RDF lor serious hunting .

As part of my T-hunt talks to
local radio clubs, I used to demon
strate W6ET's loop as an easy
way to get started on T-hunt con-

tests. I don't do that any more.
l oops have their place, but com.
pet itive 2 meter T-hunting around
los Angeles isn 't one of them.
Signals are too weak, and the
hiders usually pick spots in the
hills or in urban areas that make
the signal ricochet around like a
ping pong bal l.

If you want 10 get started simply
and cheaply in 2 meter hunting,
and you want a fight ing chance
against big gun hunters, my ad
vice is to skip loops and use a
simple qu d or beam. It's a bit
more wor; but th ere' ll be no

null -fill or bi-di rectio nality prob
lems 10 worry about. You ' ll gel
much more signal, too.

Try a loop on HF

loops are far more success
fu l on 6 and 10 meters, since
there is much less multipath on
these bands. Signals are slronger
bec au se they must ove rcome
atmospheric noise 10 be heard.
The Southern California Six Meter

Club sponsors a month ly dual
band 6 and 10 meter hunt in the
Orange County area. Many 01 the
part icipants use loops.

The most popular 6 meter
loop is th e tow-cost Army sur
plus AT-339/P AC (see phot o).
Ruggedly bu ilt for field use, rt
tunes 38 to 55 MHz with a built-in
artenuator for Slrong signalS, and
a sense circuit to resotvethe back!
front ambiguity. You can lind oth
er models with a little scrounging,
including the older AT-249/GRD,
wh ich also cove rs th e same
range. TheAT·340/PRC looks just
like the AT-339/PRC, but it's for
20 to 39 MHz, making it suitable
lor 10 and 11 meier use.

What'. BaUer Than a LOOp?

In summary, a loop is a poor
perfo rmer fo r seriou s RDF
work above 100 MHz. In future
co lu mns, we 'll l ook a t th e
methods that top-notch hunters
use on the VHF bands, including
beams, switched antennas, and
dopplers. We'll compare their
pertomerce in a variety 01 hunt
situations .

II there's a 'r-nunt topic you'd
like to see covered, please drop
me a line. I am also eager to hear
about hunting activities in your
area . DI

TX23·1 o ne wan ATV transmitter crystaled for 1289.25

MHz ru ns on 12-14 Vdc @ .SA. PTL TIA switching.
7x7x2S. TVC-12G Oownconverter $1 09. Transmitters
sold o nly to licensed amateurs for legal purposes verified

in the latest Callbook or w ith copy of license sent w~h order.

NOVICES: NOW YOU CAN TRANSMIT
VIDEO WITH OUR NEW TX23·1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just likebroadcast TV with our
TX23·1 transmitter. Use any home TV camera andJ
or VCR . computer. etc. by plugging Ihe composlte
video and audio into the front 10 pin or rear phono
jacks. Callorwrite now for ourcomplete ATVcatalog
including downconverters, transceivers, linear
amps, and antennas for Ihe 70. 33, & 23cm bands.

Visa, MC, COD

Only
$299

Designed and
built in the USA
Value + Qualily
from over 25 years
in ATV..W60RG

(616) 447-4565 m·18am-5 :30pm pst .

P.C. ELECTRONICS
2522 Pax son Ln Ar cad ia CA 91006

WG E Ccnter, Peterborough, NH 03458 800-722-7 790

DEALERS
Sell 73 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

• Ifyou carry 73Amateur Radio il will increase
your store traffic- and our dealers teU us that
73 is the hottest se lling amateur radio
magazine on the new sstands tOday.

• Increased store traffic means increased sales
for you . Hams w ill come ' to your store to
pick up the latest 73 and end up buying the
latest all-band, all-mode transceive lor at
least a few feet of coax].

• 73 Amateur Radio guarantees each issue
you pa only for the copies that you sell. We
pay for aU shipping._ ;"_ -

For information on elling 73 Amateur Radio, call Peter
M urphy at 800-722-7190 , or w rite to 73 Amateur
Radio , WGE Center , Peteroorough , NH 03458.

'7!:J Amateur
I.J.. Radio
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side), 1-20 numbered grid refer
ence index for marker indicators.
We distributed copies of Ihese
maps at meetings and may also
sit on local BBSs for packet opera
tors to download and print out
on their own personal computers.
C#e have. by the way, a KA Node
designated weather BBS estab
lished (K000P-3) that takes and
stores all weather-related mes
sages, announcements, maps,
charts, etc .] At the ATV radar
viewed station, and with these
maps stored on disk files, the
packet maps are filled in with
XXXs and various NWS storm
warning level indicators (222, 333,
444. etc.j on the TV screen as to
exactl y where the inclement
weather is located. Then this now
updated, filled-in packet inter
marten map is sent over pack
et. or. on voice . is described in
exact detail using the provided
A-Z and 1-30 grid locators. Even
those in the net without ATV capa
bility then has on paper a map
showing whe re the inclement
weather storm cells sit . This hard
copy is especially usefu l for pass
ing on to County Radio and Disas
ter Services Ollicials for their
judgments and decisions. The of
fic ials now have something to

back up their decisions which
may be controversial by the
public after the storm period
passes . All maps also include.
among other information. low
er page time , d irection of
storm, and estimated storm
movement speed . There ' s
nothing like hardcopy ev i
dence of Level 5 and 6 intensi
Iy build-ups to set storm warn
ings in action!

The work of being able to
harmonize several Ama teu r
Radio Groups together for in
clement weather situations
(ARRL District DEC), is similar
10 the job of a county disaster
services director . It is impor
tant to understand the opera
tions and needs of all of the
local groups whOare all trying
to accomplish the same goals.
ATV radar is the vehicle to do
it. II is up to someone, or some
newly established EARWARN
Iype group. 10 lake charge and
blend these groups and ser
vices.

For more information on this
type of servic e. Ihe EAR
WARN Take Cover newsletler
is avai lable . Send $1 and
your SASE to Kurt Johnson
KDOQP, cIa Cedar County
ARC , Cedar County Courl
house. Tipton, Iowa 52n2. 1i1
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T he Tri-State EARWARN
Group works this way: Members
of the local Fa st Scan gang
observe incoming inc lement
weather on a regular basis on the
ATV weather radar feed . Once
bad weather threatens. packet ra
dio beacon messages (145.0 1
MHz) are sent to designated EAR
WARN relay digipeaters in the
projected path of the storm. We
also go on FM voice to several of
the local 2 meter repeaters in the
area and announce what is hap
pening to local EC or RACES per
sonnel. The ATV radar feed and
televis ion transmitter is " locked
on" for all to see during the entire
span of the storm period. Packet
radio beacon (unconnected) mes
sages are constantly sent up
through the digi relay stations. We
also man the mentioned EAR
WARN 2 meter FM frequency lor
general WX related talk discus
sions and updates.

We are doing something on
packet radio that relates to the
used FSTV mode and is quite in
teresting and perhaps a " first" for
packet use around the country.
We designed a video screen map
of Iowa and Ill inois counties and
placed around this map (across
the top). an A-Z and (down the left
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cal and county law enforcement
department , ESDA directors, and
weather observers. The basic pur
pose of th is new group was to
provide early warning and storm
advancement information to all
the local weat her spoiler nets.
We chose a wide-range , hardly
used , quiet 2 meter FM repeater
(in Maquoketa on 147.06 MHz).
to conduct our meetings and
nets rather than mtertere with the
ongoing local wea ther spotter
nets. Assigned members from
these nets come to our frequen
cy most of the time and thus re
port back into their own nets with
updated informat ion. We also
hold a regular Sunday evening
EARWARN NET at 9:30 PM after
all other local nets are over. This
new group met month ly at di f
ferent locations to get things es
tablished , and eventually voted
for quarterly meetings . We have
our own newsletter-Take COy·

er-funded by donations from
other loca l amateur radio clubs
and groups.

T._ of ... RADAIt '..... I ay .
...... ral D.r""t'..... o f S ........ Cal l '.' t ,
h t ._tM ...__ o f St_.,
_1_ 'n aU"". f .... '
_I tlona l C ,ta l

Co<>_ ..._ ' ' '- IItv t o " .., • • t "y.
eo....~._y _T. IITV'''..,<. t CI to Tr ._ ~. 'IN -..
""""lC- tv ...c.. _ ~U a l _ _ _ at OC II. ,.,. I L.
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Map obtainable from packet radio on which observers plot the location and
movement of storm cells.

EARWARN

We established a brand new
inclement weather early warn
in g g roup that compri sed
county-appointed AAAL EC
and assistant ECs, RACES
personnel , county and state
disaster services officials, to-

Mike Stone WB0Q(;D
PO Box H
Lowden. IA 52255

ATV for Weather/Packet
Public Service

The ATV mode can be especial
ly helpful in aiding already estab
lished weather storm alert and
emergency weather nets com
monty held on 2 meters across the
cou ntry. All ou r local am ateur
weather spotter nets were doing
an ad mi ra ble job over t he
years. protecting and serving jo

cal law en forcement and cityl
county officials with storm spot
ting information updates. Many of
the amateu rs realize that they
lacked professional ism in two ar
eas: 1) passing witnessed "spot
ter" messages and sightings on to
nearby counties and states, and
2) getting advanced early warn
ings to all artected areas, prior to
establ ishing the weather watch
spotters nets.

Two years ago, our BRATSATV
club installed on our remote trans
mitter and repeate r system
(N9CAI ATV/RT/R) a Kavorus
Color Weather Radar feed for
910 MHz . We obtained this
feed from a local NBC TV sta
t ion (KWaC-TV) which em
ploys a couple of our ATV club
members. We got permission
from The Kavorus Company in
Minnesota for just such a non
public view feed . These feeds
and other types of radar ser
vices, inclUding Doppler, are
available in many area TV and
radio stations or at National
Weather Service fac il it ies.
They are also ava i labl e at
some commercial business fa
cilities, such as local Airport
Flying Services or other busi
ness that use weather radar
equipment. Once a weather
radar feed source is captured
on the ATV repeater or remote
transmitter, your ATV system
will blossom with new interest ,
members, and public service
projects!
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VISA'
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:MasterCa".. ,
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HOURS. Mon. thru Fri. 9·5:30;Sat 9-3
Mil waukee WATS line: 1-800-558·0411 answered
evenmgs until 8:00 pm Monday thru Thursday.
WATS lines are lor Quoles & Ordering only,
use Regul ar line l or other Info & Servicedepl.

H.l1ld-helds Regular SALE
tC·2A 2·mete rs 289.00 259'\
IC·2AT with HP 31900 279'\
IC-3AT 220/TTP(c/o) 34900269'\
IC·4AT 440 MHz, TTP 349.00299'\
IC·02ATlHigh Powel 40900349'\
IC·03AT tor 220 MHz 449.00 289'\
IC·04AT tor 440 MHz 449.00389"
IC-u2AT for 2m w/TTP 329.00 289'\
IC·u4AT 440 MHz,TTP 369.00 299~\

IC·2GAT for 2m, TiP 429.00379'\
IC-4GAT 440MHz. TT P 449.003991\

IC-32AT 2m/440MHz 629.00 559"
IC·u2A lor 2m wl o TIP

Reg $299 - C loseoul $24995

IC-12AT lWL2GHzFMHT/batl/cgrmp 473.003691\

IC-12GAT Ob 117W 12GHz FM «r.rre 529.00 469'\
Aircraft hand handheld, Regu lar SALE
A·2 5W PEP svntn. arrcratt HT 525.00 479'\
A-20 Synth. aircra ft HT w/VOR 62500569'\
An'p."orip, for all excf'pt mi,-,o.' Regular
BP-7 425mah/1 3 2VNicad Pak . use BC·J5 79.00
BP·8 800mah /8 .4V Nicad Pak . use 6C·35 ... 79.00
6C-35 Drop in desk charger lor 011battenes 7900
BC-16U Wo ll charger fo r BP7/BP8 2125
lC-ll Vinyl case for Db usmg SP-3 2050
lC-14 Vinyl case for Dtr using BP·1I8 2050
lC-02AT Leather case for DI~ models w/BP-7I8 5450
A'Te.'.'orif-'s for IC ,md IC-O 5<'.;e, Regular
BP-2 425mah17.2V Nicad Pa k - use BC35 49.00
BP·3 Ext ra Std. 250 mah/84V Nrcad Pa k 39.50
8p·4 Alka line battery case 16.00
BP-5 425mah/ l0.8V Nicsd Pak - use BC35 65.00
CA-5 5/8 ·wa ~e telescoping 2m antenna .. ... . 19.95
CP·I Cig. lighter pluglcord fo r BP3 or Ole .. 13.65
CP-IO Battery seoa ranon cable w/cuc 22.50
DC-I DC operation pak tor standard mode ls 2450
MB-16D Mobile mtg. bU fo r all HTs 2599
lC-2AT leather case for standard models 54.50
RB-I Vinyl wa te rp roof radio bag 35.95
HM -9 Speaker microphone 47.00
HS-IO Boom microphone/headset ,. , 24.50

HS·IOSA Vo~ unit for HS-IO & Deluxe on ly 24.50
HS· IOSB PTT un it for HS·IO 2450

SS-32SMP Coor mspec az.tene encoder , 27.95
For other HT Accessories not listed please CA LL
Receivers Regu lar SALE
R·llA 100kHl to 30MHz receiver. . .. .. $999.00 8691\

ec-n Infrared remote cuntrouer.... 70.99
Fl-32A 500 Hz CWfilte r 69.00
Fl-63A 250 Hz cw fi lter (1st IF) 5900
Fl·44A SSB filter (2nd IF) 178.00 159'\
EX-257 FMuml....... ..... ... .. ..... .. 49 00
EX·310 Vo ice svntnescer 5900
CR·64 High stability oscillator xtal 7900
SP·3 Externa l spea ker ... ...... .. .. .•. 65.00
CK·70 (EX-299) tzv DC option. ..... f2 99
MB-12 Mobile moun!..... ..... ...... . 25.99

R·7000 25MHz to 2GHz scan rcvr . . ... 119900 1049
RC-12 Infrared remote controner... 70.99
EX·310 Voice smtneseer 59.00
TV·R7000 ATV!J mt. 139.00 129'\
AH-7000 Rad laling antenna 99.00 (I6l

*LargeStocks*Fast Service*Top Trades

atAES'

Duo to tho S;lO.ol l h. ' COM pfO" ucl lino. .som. occ u s o,y
' loms Or OnO l Iost. d. 1/ you ha.. 0 ques tIon. pl..s . coiL
All p.icu sho..n a , . s ubloc t to cha ng" .... ilhOul nol ,co.

UX-19A 10m lOWband unit 299.00 269'\
UX-29A 2m 25W band umt.. 299.00 269'\
UX-29H 2m 45W band un it. 349.00319"
UX-39A 220MHz 25Wband un it. 349.002891\
UX·49A 440MHl 25Wband un it. ,. , 34900 319"
UX·59A 6m lOW umt 349.00 319'\
UX-129A 1.2GHz lOWband un it 549.00 499'\

IC-1 200A lOW L2GHz FMMobile 699.00 549'\
IC-3200A 25W 2m/440 FMITTP (c/ o) 695.00 4991\

UT-23 Vo ice synthesizer.... . ... .. . . 34.99
IC-32 10A 251'1 2m/440 FMITTP 739.00 649'\
AH ·32 2m/440 Dual Band antenoa;.. 39.00

AHB·32 Irunk.lip mount 35.00
larsen PO -K Roof moun!.......... . 20.00
larsen PO -TLM Trunk-lip mcunt.... 22.00
Larsen PO·MM Magnetic mount . .. , 22.00

RP-1210 1.2GHz lOW99 ch FMxcvr 1529.00 1349
RP-2210 220MHz25W repeater 1649.00 1469
RP-3010 440MHliOWFMrepeater" . 1299.00 1149

VHF/VHF b,lSt' multi.modes Regu lar SALE
IC-275A 25W 2m FM/ SSB/ CW w/ps 1299.00 1069
IC·275H lOOW2m FM/SSB/CW...... 139900 1129
IC·375A 25W220 FMlSSB/CW (c/o )139900 899' \
IC-475A 25W 440 FM/SSB/CW w/ psI 399.00 1099
IC-475H 75W440 FMlSSB/CW 159900 1289
IC-575A 25W6/10m xcvr w/ ps . ,. ,. . 139900 1129
IC-575H 100W61l0m rcvr 1699.00 1499
IC-41lH 75W430·450MHz base (c/o) 1399.00 989' \

PS-35 Internal power supply 219.00 199"
AG-35 Mast mounted prea mp .. 99.95
AG-35 (Purchased with IC-41lH) 9995 9' \

SM·6 Deskmicrophone .,. ,. . , , 47.95
EX-310 VOice syn thesizer 59.00
TS-32 CommSpec encode/decoder , 5995

UT·15 Encoder/decoder interlace .. . 3400
UT-15S UT·15S w/ TS·32 installed .. " . 96.00
VHF/UH F/ l .2 CHz Mobiles Regular SALE
IC-37A 251'1220 FMITTP mic (c/o) 499.00 349'\
lC·47A 251'1440 FMITTP mic (c/ o) 54900399'\

PS-45 Compact 8Apower su p p l ~ 145.00 134"
UT-16/ EX·388 VO ice synthesuer 34.99
SP· IO Slim-line external speaker .. , 3599

IC-28A 25W2m FM. TIP mic 469.00 409'\
IC-28H 45W 2m FM. TTP rmc 499.00439' \
IC-38A 25W220 FM, TIP mic 489.00349' \
IC·48A 25W440·450 FM. regular rmc 459.00 3691\

IC·48A 25W440-450 FM, TTP mic.... 509.00 449'\
HM·14 Ex tra TTP microphone 59.00
UT-28 Digital code squelcb.. , . . . 39.50
UT-29 Tone squelch decoder 46.00
HM-16 Spea ker/microphone ,., 3400

IC-228A 25W2m FMITTP scan rnic .•. 50900 449'\
IC-228H 45W 2mFMITTP scan mic.., 53900 479'\

UT·40 Pocket beep fu nct ion ..... .. . 45.00
IC-900A Transceiver con trol ler 639.00 569'\

* Package Special •••
le-900A Transceiver controller with UX-29H
2m/45W and UX-39A 220125W band units.

$969"

o
ICOM

IC·761 Xcvr/Rcvr/ps/tuner 2699.00 2369
HM·36 Scanning nand microphone 47.00
SP-20 Ext. spea ker w/ audio filte r . . 149.00 139'\
H ·IOI 250 Hz 1st IFCWli lter 73.50
H ·53A 250 Hz 2nd IF CW fi ller 11500 109'\
H ·I02 6 kHz AMtilter .. 59.00
EX-31O Vo ice synthesizer..... .. . . . . 5900

IC·751A s.caoo xcvrn·30 MHz rcvrl 699.00 1469
PS-35 Internal power suppl~ 219.00 199'\
H-32A 500 Hz CW filter {lst IF).. . . 69.00
H-63A 250 Hz CW filter (lst IF). . . . 59.00
H·52A 500 Hz CW filter l2nd IF) 115.00 109'\
H-53A 250 Hz CW filter l2nd IF) 115.00 10911

H-33 AMfilter ... .. ....... .. .. . . . . . 49.00
H-70 2.8 kHz wide SSB filter ... ... 59.00
RC -IO Extemattrequency controller 49.00

IC·735 HF tonscefver/Sw rcvr/mic 1099.00 949'\
PS-55 External power supply 219.00 199'\
AT·150 Automatic antenna tuner 445.00 369' \
FL·32A 500 Hz CWfiller 69.00
EX -243 Electron ic kever un it . ...... 64.50
UT -30 Tone encoder. ....... .. ... . . 18.50

O ther Accessories Regular SALE
IC-2KL 160·15m solid state amp w/ps 1999.00 1699
PS-15 20A external power suppty.v..; 175.00 159' \
PS-30 Systems p/s w/cord. 6-p in plug 349.00 319'\
MB Mobile mount. 7351751AI76IA. .. 25.99
SP-3 Ex te rna l speaker 65.00
SP·7 Sma ll external speake r 51.99
CR·64 High stab. ref. rtat for 75IA . ... 79.00
PP·I Spea ke r/patch 179.00 164'\
SM·6 Desk microphone 47.95
SM-8 Desk mc . two cables, Scan.. . . . 89.00
SM-IO Compressor/graph EQ, 8 pin mic 149.00 139'\
AT-IOO 100W8·band auto. antenna tu ne r 445.00 389'\
AT-500 500W9-bandauto.antenna tuner 589.00 519'\
AH ·2 s-te no tuner w/ mount & whip 659.00 589'\
AH·2A Antenna tuner system, onl~ 519.00 449'\
GC-5 World clock.v.. 91.95 79' \

HF Equipment Regular SALE
lC·781 xcvr/ gcvr/ os/tuner/sceee .. . 599500 Call

WICKLIFFE, Oh io 44092
28940 Euclid Avenue

Phone (216) 585·7388
Ohio WA TS 1-800-362-0290

0Q~~~de }.800.321-3594

Order Toll Free: 1-800-558-0411 'nw'.con.,ni~8b~~2:~~!;"tt;·M."OA<.a)

AMATEUR ELECTRONIC SUPPL'{,~
4828 W. Fond du lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES@BRANCH STORES Associate Store

ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS. Nev. 89106 ' CHICAGO. Illinois·, 60630
621 Commonwealth Ave, 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMU NICATIONS
Phone (407) 894·3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee A~enue

Fla. WA TS 1·800-432·9424 No In-State WATS No In-State WATS Phone (312 ) 631-5181

~lu:,sid~e l- 800· 3 2 7- 1 9 1 7 No Nationwide WATS ~~~~i:: 1-800·634-6227 Rri~~1: 1-800-621-5802
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The FT-767GX from Yaesu receives from
100 kHz to 30 MHz continuously and transmits
on all HF amateur bands. The receiver design
is an upconvernnq triple superheterodyne.
The PLL includes a modular temperature
compensated crystal oscillator (TCXO), to
minimize frequency drift.

Fea t ure s includ e m em orize d pro
grammable tuning steps for each mode, from
10 Hz to 100 kHz; digital wattmeter and auto
calculating SWR meters; and selectable VFO
tracking, where both VFOs lune together (for
convenient repeater operation). Ten memo
ries include modes and a check function, by
which memory con tents may be displayed
without affecting simultaneous operation on a
VFO. There is also band, memory, and limited
band scan.

The FT-767GX has a bu ilt -in automatic

73 Amateur Radio • December, 1988 57

YAESU

The FT-747GX is a compact SSB(CW(AM
and FM (optional) transceiver outpulling 100
watts PEP on all HF amateur bands. It also
has general coverage reception continuously
from 100 kHz to 30 MHz. Features include
operator selectable coarse and line tuning
steps optimized for each mode: 25 Hz and 2.5
kHz for SSB and CW, 1 and 10 kHz for AM,
and 5 and 12.5 kHz for FM (with the optional
FM board).

The 747GX has a dual VFO, along with 20
. memory channels. which also store mode.

You can choose frequencies, too, over which
the scan skips. Scanning can be set for auto
resume. Memories are selectab le from the mi
crophone up/oowNkeys. Eighteen of the mem
ories can also store independent transmit and
receive frequencies for non-standard split-fre
quency operation, Suggested retail price is
$890. Circle Reader Service number 228 for
more information.

direct keyboard frequency entry, 150 watts
output, built-in power supply, dual noise
blanker, five multi-function timers, and two
internal clocks.

Suggested retail for the 781 is $5,995. For
more information on this and the IC·32AT,
contact ICOM America , Inc" Corporate
Headquarters, 2380 116th Ave. NE, PO
Box C·90029, Bellevue, WA 98009-9029;
206-454-8155. The Reader Service number
is 229.

KENWOOD

The new TH-25 2 meter hand-held is similar
in size to the BT hand-held series. The TH-25
puts out 5 walls on the high setting. The fre
quency coverage of the TH-25AT is 141 -1 63
MHz (AX) and 144- 148 MHz (AX and TX). It
has a front panel DTMF pad and 14 memories.
Other features include automatic offset selec
tion, multi-function LCD display, rotary dia l for
memory, tone alert for quiet monitoring, band
and memory scan, automatic power-off cir
cuit, and a CTCSS encode/decode unit (op
tional). It is also water-resistant. The price is
$329.95.

The TM·621A is the
first 144/220 MHz FM
duat-bande r. It in
cludes a dual channel
watch function, se
lectable full duplex op
eration , 30 memory
channels , ex tend ed
frequency cove rage
on receive (138-174
M Hz and 215-230
MHZ), large multi-color
LCD display, and pro
grammable scanning.
The 621 outputs 45
watts on 144 MHz and
25 watts on 220 MHz.
Also included is an au
tomatic offset selec
tion on both bands, and dual frequency dis
play for " main" and " sub-band " with
automatic band changes. The suggested re
tail price is $700. For more information contact
Kenwood USA Corporation, Communications
and Test Equipment Group, 2201 E.
Dominguez Street, Long Beach CA 90810;
213-639-4200.

The IC-781 HF base station transceiver
operates all modes and bands 160-10 meters,
and receives conti nuously from 100 kHz-30
MHz. Its prominent feature is a band spectrum
scope that displays signals in a 50(100/200
kHz range of the operating frequency. This all
disptays on a built-i n five inch CRT screen.
This screen displays frequencies , modes,
memory contents, operating notes, RIT, two
memo screens, and subdisplays for Packet
and ATTY. The IC-781 also features dual
band watch. twin passband tuning, 99
tunable memories, all wide and narrow filters ,

ICOM

The IC-32AT 2m/7OCm dual band hand-held
is new from ICOM. It is a full-featured HT. The
32AT has five watts of power output on UHF,
and five and a half watts out on VHF. It has
out -of-band reception (138-174 MHz and
440-450 MHz). The 32AT also has full duplex
capabilities when the two channels are in dif
ferent bands.

There are also many
memory features . The
32AT has 40 simplex
memory channels, that
allow storage of up to
20 duplex frequencies.
Each i nde pe nde n t
memory s tores fre
quency, offse t, and
subaudible tone. It al
so has programmed
scan . The memory
scans an the channels
except the one you
have locked out. The
optional UT·40 tone
squelch unit moni tors
busy channels and
beeps and flashes
when the subauorore
tone is rece ived. By
pu shing the monitor
switch , you can check
the repeater output. AU
ports have rubber plugs that insert into them
when they are not in use. The IC-32AT also
has priority watch, that moni tors the call chan
nel every live seconds while operating on an
other frequency. The IC-32AT is available for
$629. For more information , circle Reader
Service number 230.



antenna tuner. The automatic HF antenna
tuner includes one memory per band. The
contents 01 this memory automatically returns
the settings to their previous positions for
quick settings when Changing bands.

Suggested retail price is $1 ,930. For more
information , contact Yaesu USA, 17210 Ed
wards Road, Cerritos CA 90701. Circle Read
er Service number 227 for more information .

HEATH

Heath's new SA-2060A deluxe antenna
tuner will effectively tune and match balanced
or unbalanced feedlines and single-wire and
ladder lines up to 1 kW, on the 160-10 meter
bands .

It features a dual wattmeter, singte switch
antenna selection , and total front panel con
trol . With a single switch, the user can select a
dummy load, or any of three permanently
connected antennas, including a lonq-wire
antenna.

Dual wattmeters read both forward and re
flected average power, and in two ranges. The
wattmeter section of the antenna tuner installs
directly into a transmission line to measure the
power on all frequencies between 1.8 and 30
MHz. It measures output up to 200/2000 walls
in the forward direction and up to 50/500 watts
reflected . The antenna tuner handles power
input up to 2000 watts PEP on SSB, and 1000
walls on CWoThe suggested retail price is
$270. Circle Reader Service number 226 for
more information.

Heath's HK-21 Pocket Packet TNC is the
latest and smallest TNC available.

If your hand-held transceiver uses a mini
phone jack for speaker output and a sub-mini
for microphone, you can immediately connect
the transceiver to the Pocket Packet unit at
any time with the two shielded cables sup
plied . The HK-21 includes a built-in mini but
letin board . The HK-21 requires a
9 to 13.8V supply at 40 rnA nominal current.
The price is $219.95. For a free catalog and
more information contact Heath Company,
Dept. 011-652, Benton Harbor M/49022. For
this product, circle Reader Service number
225 for more information.
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MFJ ENTERPRISES

The 3 kW Versa Tuner Model MFJ-989C
is a full-featured HF antenna tuner. It has
two large transmitt ing variable capacitors
that can withstand 6000 RF volts. The 250 pF
cap gives an extremely wide matching range ,
even on 160 and 10 meters. It also has a
roller inductor. A three digit turns counter and
a spinner knob give precise inductance con
trol. You can use this tuner from 1.8 to 30
MHz, including MARS and all the WARC
bands.

Retail on the MFJ-989C is $349.95. For
more information contact circle Reader
Service number 224.

Also from MFJ Enterprises is the new MFJ·
986 2-knob 3 kW Differentiat-T Antenna Tuner
with peak and average reading cross-needle
SWR/waltmeter. The T-network tuner uses a
single differential capacitor in place of two
variable capacitors. It covers 1.8 to 30 MHz
continuously, including MARS and all the
WARC bands . The user adjusts only two con
trols. The MFJ-986 is broadband, which elimi
nates constant retuning. A three-digit turns
counter plus spinner knob gives precise in
ductance control.

A li ghted two color peak and average
reading cross-needle SWR/watlmeter lets
the user read forward and reflected power
and SWR. It also has a new directional coupler
that gives more accurate SWR and power
readings over a wider frequency range. The
six-position antenna switch lets you select two
coax fines andlor random wires (direct or
through tuner), balanced line, and external
dummy load.

A new current balun for balanced lines re
duces feedline radiation that causes RF in
your shack , field pattern distortion , and TVI.
Ceramic feedthrough insulators for balanced
lines withstand high voltages and tempera
tures. The new MFJ-986 3 kW Roller Inductor
Differential-T Antenna Tuner comes with
MFJ's one year unconditional guarantee. The
suggested reta il price is $239.95. For more
information contact MFJ Enterprises, Inc., PO
Box 494, Mississippi State, MS 39762; 601
323-6551. Circle Reader Service number 214
for additional information.

GORDON WEST
RADI O SCHOOL

Gordon West Radio School offers cassette
theory courses for the following amateur radio
license categories: 1) Novice-two cassette
theory and two cassette code; 2) Technician
four cassette theory and textbook; 3) Gener
al-four cassette theory and textbook ; 4) Com
bination Tech/General-four cassette theory
and textbook; 5) Advanced-four cassette the
ory and textbook; 6) Extra-four cassette theo
ry and textbook.

Each theory course features the new re
vised question poot that parallels the actual
VEe-administered examination. Questions
are covered on the cassettes in the same or
der as they are in the book.

Visually impaired will especially appreciate
the fact that this course can be followed with
out any visual aids. The included textbook
assists, however, in better understanding
some schematic diagrams and block dia
grams.

Each cassette course with its accompany'
ing textbook is $19.95, plus $2.50 postage
and handling, when ordering directly from Ra
dio School. For more information write: Gor·
don West Radio School, 2414 College Drive,
Costa Mesa CA 92626: 714·549·5000. Reader
Service number 223.

WILLIAM M. NYE CO.

The Nye RF Power Monitor System con
tains many features. It gives peak , average, or
peak and hold readings at a flick of a switch It
has a sample and hold analog memory circuit
capable of displaying for up to 20 seconds the
correct peak power readings of a single 1 ms
pulse. The power monitor automatically
switches power scales to 5 kW. It has a built-in
adjustable ALD. It comes with a directional
coupler that goes in-line with the coax, and is
connected to the meter with a four-conductor
flexible cable. This lockout circuit for your am
plifier will operate from either SWR or reflect
ed power. n uses heavy duty relays with isolat
ed contacts rated at 5 A at 120VAC/28VDC.
The monitor is available in two models, the
RFM-003 and RFM-Q05, which differ only in



The R4030 is available lo r $399 from
Regency, Uniden Corporation, 4700 Amon
Carter Blvd. , Ft . Worth TX 76155. Ci rcle
Reader Service number 218 for additional
information.

NEL-TECH LABS

The NTL Digital Voice Keyer (DVK-100) is a
state-of-the-art microprocessor controlled dig
ital voice storage and announcement system.
It has been designed specifically for amateur
radio communications and represents the lat
est technology in audio processing.

The OVK-1oo provides four independently
selectable, variable length, voice sto rage
memories. It also contains a built-in selectable
audio amplifier capable of driving an externa l
80 speaker, with mute and high/low level
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ENGINEERING CONSULTING

The new Model TSOa lour digit sequence
decoder replaces the popular TSO decoder
and adds several new features, including a
OPDT 2 A relay, on-board 5 volt regulator, and
digit valid indicator and expansion connector.
Board connections are via a 24-pin card edge
connector, which provides quick disconnect
and the added feature of expansion with the
new Model "Quad" four relay expansion
card .

The TSOQ operates as a stand-alone two to
four dig it touch-tone sequence decoder. The
output may be either latching or momentary
control of the OPOT relay. All 16 digits output
to the card edge connector and can be used
for single dig it commands. The relay is turned
on with a four digit code and relays which may

. be turned off with individ ual access codes. A
master on code followed by the relay will turn
on a relay while a master off code followed by
the relay number turns the relay off. These
relay on/off codes can be a total of three to five
digits in length. In addition to the relay cut
puts, there are lour transistor outputs that can
be used to provide LED read-outs of the relay
states, or as control voltage for other devices.
All output connections are via a 24 pin card
edge connector using the same pin numbers
lor all inputs as the TSDQ card. This allows
instant compalibility when adding the Quad
expansion card .

The TSOQ and quad specifications are: +8
to +20 VOC 01 power, 200 mV-3 VAC of au
dio, 2 amp double pole relay for output TSDQ,
16 individual digits (0-5V), and 2 A 40P relays
for logic output quad is four double pole relays
with 2 amps. The price for the TSDQ is $79.95
and the price for the Quad is $99.95. For more
information contact: Engineering Consulting,
583 CandJewood Street, Brea CA 92621; 714
671-2009. Circle Reader Service number 217
for additional information.

ST-70oo operates from + 11 VOC to + 15
VOC at .25 A. It is available for $299 Irom Hal
Communications Corp., Government and
Commercial Products Division, 1201 West
Kenyon Road, PO Box 365, Urbana IL 61801
365; 217-367-7373. Circle Reader Service
number 219 for more information.

(MO-1232/G) HF Modem are appl ied in the
ST-7oo0 for the unique problems of high fre
quency packet radio operation.

AGC-controlled AM signal processing is
used, providing a very wide dynamic range,
All filters and detectors in the ST-7000 are
optimized for 300 baud HF packet. The user
has the choice of two modes: the standard 200
Hz shift mode, and the 600 Hz shift mode.
Both shifts are lully supported by separate
optimized s-core input filters and a40 dB AGC
system. The standard 200 Hz shift mode uses
an optimized phase-locked loop (PLl ) detec
tor, whereas the more optimum 600 Hz shift
mode uses separate a-pole Mark/Space ru
ters. active detectors, and a a-cere post-detec
tion filter. The transmit tone generator uses a
proven crystal-based sine-wave synthesizer
circuit to assure minimum phase distortion
and spectrum splatter. The ST-7000 has three
different packet controller (TNC) interfaces:
RS-232C, TTL, and TNC Audio, making it fully
compatible with all existing packet controllers
on the market.

UNIDEN

The new Regency R
4030 Programmable
hand-held Scanner
has many features .
Among them are 800
MHz coverage with 12
bands including 806
956 MHz; 200 channel
capacity; 10 priori ty
channels to keep a
close watch on up to 10
channels; 10 channel
banks to store frequen
cies for convenient
use; rechargeable bat
teries with a detach
ab le battery pack;
weather search to lind
th e NOAA wea ther
channel that is active
in your area ; keypad
lock; channel lockout
to lockout unused or
busy channels to con
centrate on others;
and a track tuning fea
ture that gives perfect
tuning on every chan
nel for crystal clear
reception.

KANTRONICS, INC.

Kantronics has combined the features of
the KPC-2 and UTU-XT to create a true AII
Mode unit, the KAM (Kantronics All Mode). It
functions with VHF packet, CW, RTTY, ASCII ,
and AMTOR.

KAM features HF and VHF radio ports ,
simultaneous HF and VHF packet connects,
digipeating, and VHFfHF gateway.

KAM also features bargraph tuning, user
programmable Mark and Space tones for
RTTY and HF Packet, and umuerrnmnerress
operation on HF for weaker signal operation.
KAM's separate CW demodulator is also
cen te r f requ ency an d bandwidth pro
grammable. The price is $319. For more in
formation contact: Kantronics, lnc. , 1202 E.
ezra Street, Lawrence KS 66046, Circle
Reader Service number 221 for additional
information.

wattmeter scaling. The models are priced
the same at $297, and backed by the Nye
full two-year warranty. For more information,
contact: William M. Nye Company, 16 14
130th Ave. NE, Bellevue WA 98005; (206) 454
4524. Circle Reader Service number 222.

ALiNCO

Alinco Electronics, ..
tnc .. has in troduced
the DJ-100T hand-held
2 meter transceiver.
The DJ·1DOT puts out
about 3 walls in the
high-power mode . A
number of accessory
batteries are available,
which will supply up to
6.5 walls of ou tp ut
power.

The OJ-l DOT has a
frequency coverage of
144-1 48 MHz, and is
easily modified for
CAP and MARS sim
plex operation. Also in
c1uded are 10 memo
ries, automatic battery
saving feature, a func
tion and frequency
lock, and a subaudible tone encoder.

The price of the OJ-l OOT is $299. For more
information on this product. contact: Alinco
Electronics, Inc., 20705 S. Western Ave.,
Suite 104, Torrance CA 90501; 2 13-618-8616.
For additional information circ le Reader Ser
vice number 220.

HAL COMMUNICATIONS CORP.

The ST·7oo0 is specifically designed for
300 baud HF packet. Techniques developed
for the government and military ST-8000



con trol. It also includes a selectable audio
compressor and end of transmission tone
generator have been included.

The OVK-100 is virtually compatible with all
transceivers. It will accommodate both dy
namic and condenser mikes and both positive
and negative PTT transceiver inputs. The
OVK-100 suggested retail price is $260. For
more information contact Nel-Tech Labs, Inc.,
PO Box 1030, Londonderry NH 03053. Circle
Reader Service number 216.

STONE MOUNTAIN
ENGINEERING CO

Stone Mountain's KW·QSYer for Kenwood
rigs provides high speed keying and easy fre
quency selection. Its full-size keypad is in
clined at a 10 degree angle for comfort as well
as speed. It is popular with contesters and
blind operators. It has an internal speaker that
sounds a different tone for each key. The KW
QSYer works with the TS-940 series (with the
Kenwood IF-WB interface), the TS-440 series
(with the IC-1 0 interlace), the TS-140 series
(with the IF·WC interlace), the TS-7111811 se
ries (with the IF-lOA interlace), and requires
an 8-16V, 100 rnA, external DC supply. The
sister models are available for the 757GX,
757GX-II , 767GX, and the IC-735. Priced at
$89.50 plus $2.50 shipping. A companion 12
volt DC wall supply for the KW-QSYer is $10.
For more information contact Stone Mountain
Engineering Company, Box 1573, Stone
Moun/ain GA 30086; 404-879-0241 , Circle
Reader Service number 215.

CALL SIGN CUPS

Call Sign Cups will personalize 10 oz. coffee
mugs and/or 15 oz. beer mugs with your call
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sign. Ceramic decals are placed on stoneware
mugs. They are machine washable and mi
crowave safe, The prices are $5.95 for the
coffee mug and $7.95 for the beer mug, plus
shipping and handling. Quantity discounts for
clubs are available. For more information con
tact Call Sign Cups, PO Box 17062, Raleigh
NC27619.

EPSILON COMPANY

Epsilon Company announces Vertical Pro,
software thai enables you to design medium
wave and short wave vertical arrays. By mod
eling several possible antennas before build
ing, you can decide what to build on an objec
tive basis . Vertical Pro gives you the capability
to design your own at an affordable price .
Modeling the antenna first will stimulate cre
ativity in finding better solutions given limited
resources.

The Vertical Pro gives a sinusoidal projec
tion of the radiation pattern , This is a flat pro
jection of the three dimensional radiation pat
tern, color coded according to signal intensity.
The projection can be explored with a mouse
or cursor keys and the gain can be read at a
particular azimuth and take off angle in a win
dow below. Antennas modeled with Epsilon's
software can be modeled over your choice of
ground types such as: sea water, fresh water,
moist, average, or dry earth. The projection is
displayed in the center of the screen, the origi
nal grid is on the upper left, and a report is on
the upper right. By moving the cursor over an
element on the grid, the resistance , reactance
and element parameters are displayed on the
bottom. Moving the cursor over the sinusoidal
projection will display the gain at a particular
take-off angle and azimuth.

Epsilon software runs on IBM-PCs and com
patibles with at least 256K (640K recommend
ed) , DOS 2.0 or higher. CGA or EGA needed.
The programs can make use of a 8087/80287
math co-processor and a mouse.

Vertical Pro sells for $80 plus $5 for interna
tional shipping. Order by sending a US check
or international money order in US dollars to
Epsilon Co. , PO so» 715, Trumbull, CT
06611; 203-261-7694. Circle Reader Service
number 213 for more information.

S-F AMATEUR
RADIO SERVICES

The S-F Radio Desk 5TO-36, from S-F Ama
teur Radio Services, eliminates clutier by
providing enough space for a complete radio
station. It has enough space for antenna
tuners, VFO, CW severs. filters, telephone ,
and log books. It will support over 200 pounds.

It comes as a quick-assemble kit. The rear
shelf is angled at 15 degrees for better viewing
of the displays. The S-F Radio Desk is 50~

high by 39" wide . The suggested retail price
is $200. For more information contact: S-F
Amateur Radio Services, 4384 Keystone
Ave., Culver City, CA 90230; 213-837-4870.
Circle Reader Service number 212 for more
information.

S-COM INDUSTRIES

S·COM Industries int rod uces an option
display cabinet for the S-COM 5K repeater
controller. This cabinet may be retrofitted to
the 5K controller without soldering or rewiring.
The front panel is made with non-chipping
black anodized, with white graphics and
hidden fasteners. The red Hewlett-Packard
AIGaAs LEO lamps inform the viewer of impor
tant circuit status data, e.g. receiver COR,
transmitter PTT , CTCSS decoder , control
receiver COR, OTMF data valid, power on,
logic inputs 1, 2, and 3, and logic outputs
1, 2, and 3. These LEO lamps draw only 1 IlA
each.

A conductive indite-plated chassis box
reduces RFI and houses the 5K board, display
board, and an optional audio delay module.
The cabinet provides cutouts for the 5K 's
power and inpuUoutput connectors, and uses
PEM fasteners to eliminate troublesome nuts
and standoffs. A ribbon cable assembly
attaches to connectors located on the 5K
and display boards, making for easy installa
tion . The assembled and tested display cabi
net is priced at $69 plus $5 shipping and han
dling. A similar cabinet is available without the
display feature. Contact S-COM Industries,
PO Box 8921, Fort Collins, CO 80524; 303·
493-8316. Circle Reader Service card number
211 for more information.



Hams and other radio operators can keep
their batteries fully charged with Solar Elec
tric's new line 01 solar banery chargers. Mea
suring only a lew teet square, the Maintainer 2
model is portable enough to bring almost any
where. The panels will keep storage batteries
charged on-site, or power the devices directly
during daylight hours . The new generat ion of
solar panels are also more sensi tive 10 low
light levels and more efficient in high tempera
ture sites. The Maintainer 2 is available lor
$89.95. For technical details, write or carr 80
lar ElectroniC. 175 Cascade Court. ROhnert
Park. CA 94928; 800-832-1986 or 707-586
1987. Ci rcle Reader Service number 205 for
additional information.

SOLAR ELECTRIC

ter on-off lighted switch, the Model SP4M has
a surge failure light which Indicates abnormal
vol tage or noise. This UL listed unit includes a
resertaote circuit breaker and a six-foot heavy
dUly cord. The Model SP4M Surge Protected
Outlet Strip is $89 .95 . Scooter Products.
Ohm/electronics, Inc., 746 Vermont St ..
Palatine IL 60067. 800-323-2727 (Illinois, 312
35g.(j()40); FAX number is 312-359-9686. For
more information, circle Reader Service num
ber 206.

CIRCle 235 Ol'rl REAOER SERVICECARP

EXCLUSIVE FEATURES:
G) HANDLES UPTO 1500 WAn'SI
® MEATALPLAS CONSTRUCTION.
@ 3O" ROTATION OF BASE_
@ STAIN LESS STEEL W HI P A N D BA SE_
@ M OU NTS A NYWHERE ON A N Y VEHICLEI
@ FULLYASSEMBLED WITH 18' of RC·58 COAX.
CD COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:
1 800-525-6768 IN IL. 1 IOC).lM2-8175
nx# 6871570 K40INTL
....lOr write} AMERICAN ANTENNA
1500 EXECUTIVE DR. ELGIN. IL 60123

Tile ' HAM 10"tenmeterantennaIS<leslgne<l an<l manoeaceuree DV American
Antenna.makers Of theWOr1<l famous1(40Antenna.Wittl apower llanclIIng
capacity of 1500wattsan<l aban<l wl<lthof 1.5mill between 2:1 SWRpoints

tne -HAM 10· IStne perfect ecmcnrnent to all smare-bane ten meter r1gs.
me stainless steel base of tne "HAM 10· Is succnec wtttl an a<lJustable

trunk lip mount. AlSO available IS an optional allaptable heavy <luty
magnamount . For a tree brochure. caU 1·800·323·6768 In

illinois 1·80:)· 911 2·8'175.

"CUARANTEED TO OUTPERPORM"
THE .....OR YOUR MONEY BACK!

la
TEN
METER
HAM

TM ANTENNA

CUT·AWAV
VIEW OF
THE HAM 10

Available ratios are 1:1, 1:4, 1:6, and 1:9_
Coaxial termination is made with a UHF
SQ.239 receptacle. The coaxial connection
is housed in a PVC cover, An " N" type recep
tacle is available at ex tra cost as a special
order. The 3" x 4 " BALUN is mad e of cadmi
um steel; the termination is made of flexibl e
copper braid. The complete BALUN assembly
is potted in epoxy backfill lor ruggedness. The
price for each BALUN is $25 . Multiband
antenna kits are eveneme for $35 each, plus
$3 for shipping and handling. Product litera
ture is available on request from Custom Tech
nology, 8385 LOCUSf, Kirusna OH 44094. For
more infor mat io n, ci rcle Reader Service
number 208.

SCOOTER PRODUCTS

Scooter Products' Model SP4M Guard-It'"
Surge Protected Outlet Strip protects modular
FAX , modem , and electronic equipment and
pe riphera ls from surges and no ise . Model
SP4M has an anti-static grounding Jack for
your ann-etauc accessories, such as touch
pads and screens. There is full MOV protec
tion on the power sockets 10 protect your
equipment.

Model SP4M handles peak surge currents
up to 6000 amperes with a clamping lime of
less than 1 nanosecond. In addition to a mas-

_•.--1953_.

SIBEX INC.

The VA -1 is one of the new lines of po rtable
test equipment from Sibex Inc . The VA-l is a
batlery-powered vol tage calibrator. The user
can select us output from 10 mV 10 10 V in a
1·2·5 sequence, using the 11 position switch
Both + and - voltages are available at the
output terminals. The Ironl panel has a low
ballery indicator. The VA-1 can be used for
equipment servicing and calibralion, A&D
work, instrument calib ration, and recorder cal
ibration, to name a lew applications.

It is housed in a pocket sized plastic case,
shaped for convenient holding. The power is
supplied by a standard 9V battery contained
within the case. VA·l is available from stock at
$89.95. For more information, contact Sibex
Inc., 1088 Kapp Drive. Clearwaler, FL 34625;
813-441-8525. For ad
ditional inform ation,
ci rcle Reader Service
number 209 .

MFJ ENTERPRISES

MFJ Enterprises Inc. has a new MFJ·109
World Time Clock. This clock features a slid
ing indicator you can set 10 learn the times of
any of 24 internationa l cities. It has a ze-nour
world time display and a local lime display.
The LCD characters are %~ high.

The MFJ·109 also has a Greenwich Mean
Time (GMn pointer lor instant access to the
international standard . Other features include
alarm with snooze. night light, daylight sav
ings ti me adjustment, date change indicator,
suede-like carrying case, and flip stand. The
MFJ-109 World Time Clock comes with a one
year unconditional guarantee. Price is $18.95.
For more information, contact MFJ Enterpris
es Inc., PO Box 494. MiSSissippi Stale, MS
39762; 601-323-5869. Call 800-647·1800 to
order. Circle Reader Service number 210 lor
additional information.

-

CUSTOM
TECHNOLOGY

Custom Technology
now oilers a line 01
wideband RF BALUN
antenna auto-trans
fo rme rs . The t ra ns
formers match unbal
anced loads (coax) to balanced loads
(antennas and ladder transmission unes).

The BALUNs are rated at 2 kW (PEP) from
t .a tc 30 MHz continuous . The cores are pow
dered iron toroidal types covered with glass
tape . Windings are high isolation magnet wire
to ensure maximum performance wi thout
brea kdown even when subjected to high SWR
conditions.
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r----------- -- ------.--- -----,
I YES Put my friend 's name on Santa's list , too! Here 's I
I I can't stand to see Santa SI9.97-send this person a yea r of 73 , a Giant OX I
I so sad! Here's $ 19 .97-send me map, and a card saying what a wonderful fri end I II a full year of 73 Magazine and my am to give a gift subscription! I
I FREE Giant DX Map! Your name I
I Call I
I Name I
I Your friend 's name I
I Call I
I Call I
I Address IAddress _
I City Slate Zip I
I City State Zip I
I D AE D MC D VISA D Check D AE D MC D VISA D Check I
I II Ca rd# Exp. Date Card# Exp. Date I
I For immediate service , ca ll ou r smiling 800 operator: (800)·525·0643 Call our 800 operato r: j800)·525.Q643 I
l ONe< . aM IOf 8 lImIted l<me Oflly, 58D6 o e er .al id fOf a Iomlted t Ime Oflly_ 58D6 ...IIL _

I

Just because it's Christmas,
Santa' s going to give you II

break. When you subscribe,
he 'll dig in to his bag of goodies
lind send you II free yu letide
present : your very own Giani
DX Map of the World!
Normally $5, Ihis 38- x 25
map is the most up-to-date
available, pinpointing nearly
400 DX countries. It' s the ulti
mate wallpaper, and it' s yours
free when you subsc ribe!

"Santa's Clause:

Free!

How could you?

You're Breaking
Santa's Heart

After all he 's done for you, you still haven't sub
scribed to 73. Month after month , Wayne and
his little elves churn out the finest ham maga
zine in the land, working long into th e cold New
Hampshire nights. Hey! The Waynedeer are
gelling westless.

Mail to : 73 Magazine. Ci rc u lat ion Dept ., WGE Cen ter, 70 Rt e. 202N. Peterborough. N il 03458-9995
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NumIMr 19on your Feedback card

AERIAL VIEW

Arliss Thompson W7XU
RR3. Box 224
Sioux Falls 5057106

Transmission
Line Transformers

The column covering transmis
sion tine trenstcrmers in the Au
gust 1988 issue of 73 generated
more feedback than any previous
installment of Aerial View. This
month 's column wilt be devoted to
answering some questions and
making comments of general in
terest to all readers.

Many attempted to ruri the BA
SIC program listed in that article,
but had problems with it. Readers
alerted me to several problem ar
eas . Joel WB00GF pointed out
two errors in the program listing.
First . there are two lines num
bered 220. Change the first line
number to 200. The second error
in the listing is in line 470. In this
line. change "nad" to " and. "

A number of persons com
plained that. whi le they were able
to get the program to run in the
quarter-wave transformer mode.
they ran into difficulties when they
used the series section mode. The
general theme seemed to be that ,
in the program, the impedances of
the matching section and the
main transmission line were too
c lose in va lue. Since some of
these comments came from users
of IBM clones and GW BASIC (the
same version of BASIC that I use),
the difficulty probably arose from
constraints imposed by the pro
gram and its equations.

Impedance Values

Recall that the impedance of
the matching section cannot be
too close to that of the main trans
mission line. Program lines 230
280. and line 340, involve some
calculations that determine if
those two impedances are too
close in value. The general rule is
to first calculate the SWR that
would exist if the antenna and
main transmission line were not
matched. If the SQuare root of that
number is greater than 1, then the
impedance of the matching sec
tion should be greater than the
square root of the SWR multiplied
by the impedance of the main
transmission line.

Next , reverse the numerator
and denominator in the SWR cal-

Antenna News

cu lat ion . The impedance of the
matching section is now accept
able, being less than the square
root of the SWR t imes the im
pedance of the main transmission
line. For example. say the anten
na has an impedance of 2000 and
the main transmission line has
an impedance of SOO. Without
matching , the SWR would be
either 411 (that is, 4:1) or 114 (nor
mally SWR is calculated so that it
is always greater than 1, but we
must make an exception in th is
case).

The square rOOI of 4/1 is 2 .
Therefore, the matching section
must be greate r than 2(50) 
1000. or it can be less than the
squa re root of 114 times the main
line impedance. With this exam
ple, that means that the matching
sect ion impedance would also be
acceptable if its impedance was
less than 112(50) = 250. If you
have diffICUlty with this. try work
ing through the examples that ap
peared in the column. The an
swers in the example s were
calculated by the listed program.
If you have problems with the ex
amples. check your listing for the
above corrections.

BASIC Problems

An ever-present hazard of writ
ing programs in BASIC is that di f
ferent computers frequently use
different versions of BASIC. For
example, a BASIC program writ
ten on an IBM clone may not run
perfectly on a Commodore ma
chine . In fact, it may not run at all!
larry W8VLN wrote that his Com
modore 64 consistently gave an
error message when he Hied to
run the series-section port ion of
the August program.

Speaking of BASIC dialects, I
know of at least one book which
can help you trans late different
versions 01 BASIC-The BASIC
Handbook , by David Lien (Com
pusoft Publishing , PO Box 19669,
Sa n Diego. C ali forn ia 92119:
1981). It may no longer be in print.
but it might be avail able at your
local library. Similar volumes may
also be availab le from your local
computer store.

Those readers with Apple II or
IBM PC computers may be Inter
ested in an offe r f rom Larry
W1HUE. He wrote an improved
version 01this program in " Apple
soft" BASIC as well as in PC-style

BASIC. He also has another short
program that calculates the de.
sign parameters for antenna traps
made Irom coaxial cable. Larry
will supply copies of both pro
grams for $10 ($12 for overseas
airmail) to cover the COSI of the
disk and mailing. They are avail
abl e on e ither 3 .5 · o r 5 .25·
diskettes in either IBM or Apple
format (spec ify which). Write to
Larry East W1HUE, 119-7 Buck
land sr., Plantsville, CT 06479.

Frequency Specific

Another question centered on
transmission line transformer use
in the field. One reader wanted
to know what length of series
section matching transformer he
shou ld use to feed a mult iband
trap dipole. Unfortunately, series
section transformers are frequen
cy specific; they work over a rela
tively narrow band of frequencies,
such as an amateur band . but
not on multiple bands. The same
is true lor quarter-wave trans
formers (a special case of series
sect ion transformers). quarter
and hall-wave baluns, etc. II's nol
possible to feed a multiband an
tenna through a sing le series
section transformer and obta in
the correct impedance transfor
mation on all bands.

Another reader asked whether
series-section transformers func
tion as baruns. The answer is no.
A balun is a device that matches
an unbalanced line (such as coax)
to a balanced line or load (such as
open wire line or a dipole anten
na). Series-section t ransformers
here match impedances . They
could be coi led to form an AF
choke type 01 balun, or ferrite
beads could be slipped over the
outside of coaxial series-section
transformers to choke off currents
flowing on the outside of the coax.

Ground Systems
tor HF Verticals

The recent column on ground
systems and vert ical antennas
brought in some interesting ques
tions . Lei's see how your answers
compare to mine.

Q . " The well-known manufac
turer of my multiband trap vertical
says that the antenna has minus
3-dB gain compared to a dipole.
This is less than that of an isotrop
ic entenna-ccan this be true?"

A. Keep in mind that a dipole
has2.14-dB gain over an isotropic
antenna only in free space . Over
perfect ground, an addi tional6-dB
of gain is possible (Ihe direct and
reflected waves reinforce each
other); gain over real ground is

less , but still important. Even if
th is gentleman 's antenn a has
3-db less gain than a dipole . it may
still show gain over an isot ropic
radiator, particularly when over
very good ground.

Now for the meat 01 the ques
tion: might a vertical be 3-db down
from a dipole? Yes! A vertical with
better than a fair ground system
can easily be fifty percent Of less
efficient . Dipoles, on the other
hand, are typically over 90 per
eent errcem.Of course, this anal
ysis overlooks any differences in
polarizatio n, angle of maximum
radiation, and so forth , but as a
general statement, yes-a multi
band vertical over fair to poor
ground will probably be 3-dB or
more down from a dipole.

Q " I have a horizontal mono
bander 18 feet above my roof. The
roof is 13 feet above ground . Does
my antenna th ink it is 18 feet
above ground, or 31 feet up? Do
wires running across the root act
as a ground?"

A This ham's antenna probably
"thinks" it is 31 feet or so above
ground, as far as distant commu
nication is concerned. Radiation
straight up may be reinforced by
wires tying beneath the antenna,
but that radiation wilt be of little
use on t he h igher Irequen cy
bands. As the angle 01radiation is
lowered. t he reflecti on po int
moves farther from the antenna.
At low ang les of radiat ion, the
area of reflection for the antenna
may be up to 10 wavelength s
away.

If the root were very large in
terms of wavelength, there could
be some ground effect from near
by wires lying beneath the anten
na, though this is not likely in most
suburban or rural locations. Note
that these comments are directed
with regard to a horizontal anten
na . Also, the ground may not be
RF ground. The point of rellec1ion
lor signals typically does not cc
cur exactly at ground level, bU1
rather it is usually a few inches to a
few feet below the surface. It is
deeper in poor SOil , and closer to
the surface over highly conduc
tive surfaces.

That's it for this month. Thanks
to all of you who wrote with ques
ti ons , co mments, and sugges
tions . Due to my recent move.
repl ies to some requ ests for infor
mation have been somewhat less
than prompt, but any backlog will
have been cleared by the lime this
appears in print. My apologies for
any delays. Keep those cards and
letters coming (wi th SASEs ,
please, for a reply). 1IJ
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The X.n••• CilJ Tneker is a hardware and software package that connects between your rotor controller and an IBM Xl, AT, or
clone. It controls your antenna array, letting your PC track any satellite or orbita l body. The x ••M. City Traeker hardware
consists of a hall-size interlace card that plugs into your PC. It can be connected directly to a Yaesu/Kenpro 54OOAI5600A rotor
controller. It can be connected to other rotor assemblies us ing our Rotor Interlace Option.

The x ••••• CltJ Tlmer is a companion product that is used in satellite work. It can provide automatic doppler-shift compensation
for d igital satel lite work. Using our new F.Trak feature it can also slave the uplink reo.c frequency to the downlink rad io's frequency.
The Taner is compatible w ith most rigS including Yaesu. Kenwood. and teem. It controls your radio thru it s serial com puter port (if
present) or th rough the radio's up/down me-cuce interface.

The Kaa.... CltJ Traeker and TluIer include custom serial interfaces and do not use your computer's valuable COMM pons. The
software runs in your PC's " spare t ime." letting you run other programs at the same t ime.

The Ken... CitJTraeker and Tuner programs are "Terminate -and-Stay-Resident" program s that attach themselves to 005 and
disappear. You can run other DD S prog rams w hi le your an tenna trac ks its target and your rad ios are t uned under computer control.
This unique feature is especially useful for d igita l satelli te work; a communications program like PROCOM M can be run w hile the PC
alms your antennas and tunes your radios in its spare time Status pop-up windows allow the user to review and change current and
upcoming radio and antenna parameters. The KC Tracker is compatible w it h ODS 2.00 or higher and will run under OESQ-V1EW.

Satellite and EME Work
The Xe•••• CltJ Traeker and X.P••• CitJ Tuner are lu lly
compatible With AMSAT"s QUIKTRAK (3.2) and w ith s ucco
Solution's GRAFTRAK 12.0). These programs can be used to load
t he Kaa._. City Traeker'. tables With more than 50 satelli te
passes. We also supply assembled & tested TAPR PSK modems
with cases and 11011 power supplies.

DX. Conte.ta, and Nets
Working OX or contests and need three hands? Use the KanM.
City Traeller pop-up to work your antenna rotor lor you. The
!lan_. Cit,. Tr.eker is compatible with all OX logging
progra ms A spec ial ca llsign aiming program is included lor
working nets

PacketBBS
The X·n..• Cit,- Traeker comes complete with special control
programs that allow the packet BBS user or cconcr-cc to perform
automated antenna aiming over an hour. a day. or a week. Your
BBS or packet station can be programmed 10 automatically solicit
mail from remote packet sites.

Viaton-lJllpalred Bam.
The Kan__ City Traeker has a special morse-code sender
section that will announce the rotor pcsuion and status auto
matically Of on request . The speed and spacing of the code are
adjustable .

The XePM. City Traeker and T1aDer packages include the
PC interface card, interface connector, software diskette. and
instructions. Each Kansas City unit carr ies a one year warranty.

_ KC Tracker package for the Yaesu/Kenpro
54Q0A/56OOA. controller $189

_ Interface cable lor Yaesu/Kenpro
5400A/56OOA. s 19

_ KC Tracker package with Rotor Interlace Option
(to connect to ANY rotors) $199

_ KC Tuner (must be purchased wi th KC Tracker) $ 79

_ Assembled & tested TA PR PSK modem with case &
11Ov pow er supply $219

_ AMSAT QuikTrak software $ 75

Visa and MasterCard accepted.
ShIpping and handling: s5. $20 lor international shIpments.
Prices subject to change w ithout notice.

L. L. Grace
Communications Products

41 Acadia Drive _ Voorhees. NJ 08043 _ U SA

For more info: Telephone 609-751- 1018
CorncuServe 72677,1107

CIRCl E li ON READER SERVICE CARD



OSCAR MODE-J FILTERS
PREVENT DESENSE OF YOUR DOWN·L1NK RECEIVER

I H MMII ./L PSI 70 cm 70cm
2 M Tx 200.7 432 I-- PreAmp~ Rx

MMf200·7 $55.00 PSf432 $95.00
(usually sotncenn (for extra protectscru
I.L. @ 145 MHz O.5dB I.L. @ 435 MHz o. i dB

Loss @435MHz 40dB min Loss @ 145 MHz 7DdBtyp
Send 75c(3 stamps)for detailed spec. on alt VHF & UHF product• . Shipping FOB Concord. MA

• PRICeSSUBJECT TO CHANGE WITHOUT PRIOR NOTICE

51
SPECTRUM INTERNATIONAL INC. (508) 263·2145
P.O. Box 10845, Concord. MA 01742, USA EJ C!C

CIRCLE 18 3 ON RUj)ER SERVICE CARD

Amateur Radio Via Sate/iite

Shunle ActivIty

Amateur satell ite enthusiasts
around the wor1d closely followed
the launch, in-orbit activities, and
the landing of STS-26. The mis
sion did not carry any amateur ra
dio equipment, but it represented
a return to space for America and
the potential return of ham-in
space activit ies on future shuttle
flights.

Most hams recall the 2 meter
activities of Dr. Owen Garriott

directional helix antenna on the
satellite for Ihe 13 cm downlink,
you can only operate Mode S
when the satellite's antennas are
aimed directly at the earth . Short
stretches of S activity have been
scheduled in the middle 01 Mode L
periods, another mode with highly
directional cnerectenetcs.

Now thai the satellite's circu itry
has stabil ized, accurate frequen
cy lists have been made. Bob
N5LCO composed Table 1 using
data from AMSAT-NA and Bill Mc
cae K0RZ. Bill was the designer
and project manager of the Mode
S system.

- _... ",-
Photo A. RS·11 "re-made" Q$L
care}.

satellite nets , and also publishes
them in Amateur Satellite Report ,
the bi-weekly newsletter for mem
bers.

AS-1 0111 seems to be stuck.
For 1988 there has been no RS-l 0
operation, and Mode T (15 meters
up and 2 meters down) has not
been heard via either unit. For the
year, we have had Modes A and K
(15 meters up and 10 meters
down) via RS-11 . Mode A has
been active continuously, while K
can be used on weekdays. Uplink
sensitivity is sti ll excellent and
down link signals are strong . The
auto-transponder, ROBOT, has
been calling CO on 29.452 MHz
every day. Many stations have re
ceived OSLs lot ROBOT con
tacts. Unfortunately, they are old
RS·5/AS-7 cards with AS- 10 or
RS-ll handwritten over the old
satellite names.

AO·13 setuee In

OnJune 15th,A-Q-13joined the
club of act ive namsats. After sev
eral months of great contacts, sys
tem tests and flawless ground
control, the verdict is in . This is the
satellite for which we've been
waiting. With A-O-l 0 sti ll perform
ing well when properly illuminat
ed, we now have two Phase 3 type
(high-orbit and Iong-l ife) satellites.

Thousands 01 stations are set
up for Modes B and J. A few hun
dred are on Mode L (23 cm up and
70 cm down), and a few dozen
have been on the air via Mode S
(70 em up and 13 cm down).

During September, tests were
run on the Mode S transponder.
The beacon trequency was quite
different from previous announce
rnents and charts, but the rran
sponder limits were close. The av
erage Mode S station has 2 kW
effective radiated power for the 70
cm uplink and a five-foot dish with
a GaAsFET preamplifier for the 13
cm downlink. Due to the highly

his five-and-a-halt-year
old satellite is for the

batteries . During
each period of off
time , when the
satell ite 's panels
are pointed away

from the sun, the
batteries experi

ence serious and
potentially damaging

d ischarge. During Sep
tember, the beacon was occa

si onally heard
sending mean
ingless PSK, in

dicating that complete discharge
could be causing system resets at
low voltage levels. As long as the
battenes hold on without shorting
internally, A-Q-l0 with its high el
liptical orbit may provide many
more months, or even years, 01
service.

Earlier this year, U-Q-l1 per
formed admirably during the
transpolar Ski-Trek operation in
volving a joint Canadian and Sovi
et group of skiers. This University
01 Surrey satellite is now back to
its normal act ivities with the digital
communications experiment, ra
dialion measurements, and dig
italker synthesized vo ice trans
missions.

F-0 -1 2 still suffe rs from its neg
ative power budget. The systems
require more electricity than the
so la r cells can prov ide . The
schedule of digital and analog
transponder activity alternates
with recharge days to keep the
batteries up. The JAAL (Japan
Amateur Radio League) has pro
vided satellite itineraries as much
as a month at a time, though. This
has helped remove the guess
work from
F·0-12 op
eration . It
is no longer
necessary
to listen for
a pass i n
hopes of
find ing an
active tran
sp onder .
AMSAT
Nor t h
America
forwards
the sched
ule updates
every week
via HF and

Photo B, Mission palch from ST5

26: America 's return to soece.

Andy MacAllister WA5ZIB
14714 Knightsway

Drive
Houston TXn083

A Great
Yearl

Wow! 1988 has
been the best yea
ever for the amateur
satell ite program. Ham
sat s ha v e come a l ong
wa y s ince the
launc h 0 1 OS
CAR 1 in Decem
ber, 1961. Twenty-seven years
ago, we had a single small trans
mitter in space sending " HI" in
code as it circled the earth, until
atmospheric drag took its toll a
few short months later. Today the
picture is much different.

For me, 1988 satel lite act ivity
started a few minutes after New
Year 's festivities had subsided.
AMSAT-OSCAR 10 was up and
running in Mode B (70 cm up and
2 meters down) with good access
to Europe. After a leisurely con
versation with GlIMM, a check of
my satell ite predictions showed
RS-10111 available with a pass to
the west. WA6TKV and N6DGK
were both ready with New Year's
greetings for those on RS- l1
Mode A (2 meters up and 10 me
ters down) . Later that day , I
tracked more RS-l0111 passes
which yielded contacts all across
North America. The UoSAT
spacecraft , U-Q-9 and U-Q-l1 ,
were both sending telemetry and
messages at 1200 baud on 2 me
ters . Fuji.QSCAA-12 was soon to
be available with its digital packet
radio system bulletin board using
Mode J (2 meters up and 70 cm
down). Operation via lhe analog J
transponder continued for voice
commun ications. Things were
look ing good for 1988, and they
only got better.

Hum", 20 onYOl.If FHdl:IoKk eIlrd

HAMSATS

Those Still With Us

OSCARs 9,10, 11 and 12 are
still with us as the year comes 10 a
close. U-Q-9 continues with te
lemetry and bulletins. A-Q-l0 is
available again for contacts as its
orientation of its panels to the sun
improves. The loss of control due
to cnocarc memory degradation
has not affected the Mode B tran
sponder's perlormance. The only
concern among those active on
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AMSA TOSCAR-13 Phase 3C operating modes and frequencies.

_. I __• Jt ,_ .". , .,...."..,w ~. M' _ LSI, 1-. .. (IS'
HM. $ .~ _ iI, ., .. tis• .1_ (1$'

" WS"T OSC ·u ,. JC
Ofoo'."., _ J , In

er, data from the alloy scncmce
tion experiment, the plant physiol
ogy experiment. and the crystal

growth experiment. flowed to
ground stations on 70 em. The
transmission frequency was set to
match the upl ink band of A.().1O,
allowing linking of the transmis
sions th rough the satellite for
those not able to monitor the sig
nals from the payload bay directly.

Dr. Ron Parise WA4SIR will
continue in lhe lradition oftha pre
vious amaleur act ivities with
SAAEX-2 (Shunle Amateur Rad io
Experiment number 2). In addition
to voice contacts, Ron will have a
packet radio system. It will be acti
vated continuously to allow auto
matic contacts to be logged dur
ing times when the station is not
manned . The ROM (Read-Only
memory) software has been in a
TNC (terminal node controller)
and on the air from the Johnson
Space Center with the callsign
W5RRA.

Ron's mission was originally
scheduled for March 1986. Now it
is planned for March 1990. Other
opportunities to fly the SAREX-2
equlpmenl may come before
then. but at least ham-in--space
activity is on the NASA manifest
Till then we have lour micro
sets. R$-12113, JA8-18. and two
UoSATs waiting for their trips to
space . While 1988 was great, '89
may be better yet. .
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shall Amateur Radio Club Experi
ment, flew in a Get Away Special
canister. Using a voice synthesiz-
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W5LFL on ST$-9 in December.
1983. Signals from Owen's HT
and window.mounted antenna on
145.55 MHz were excellent. Ten
years of planning had finally paid
off. Earlier requests to place a
ham r ig on Sky lab had been
turned down.

During the summer of 1985. Dr.
Tony England WlK>RE on board
the Challenger provided many
scheduled voice contacts and ex
cellent SSTV (slow scan televi
sion) transmissions from space.
Even though there was lillie time
lor making casual contacts. the
TV system was activated much of
the mission.

In late autumn 1985, Spacelab
mission D1took two German ama
teurs and one Dutch ham 10 low
earth orbit on board the Columbia.
Using the callsign DPeSL.this op
eration used 70 cm as an uplink
with 2 meters as the downlink. A
CO message in Morse Code (F2
transmission) could be heard on 2
meters when the system was not
used for voice communications.
Listeners could then call on 70 cm
(FM voice) in hopes of being heard
by the DP0SL receiver and re
corded on tape.

Columbia again played host to
an amateur radio project in early
January 1987. MARCE. the Mar-

Manufacturers of Quality Communications E~ul~m.nt

EXPANDABLE REPEATER SYSTEM

-Repeaters
- Links
-Remote Base
- VHF,UHF
-Receivers
-Transmitters
-Antennas

Hi Pro 'E'
---

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

• A NEW CONCEPT IN REPEATER DESIGN, THE Hi Ptv "E" IS AN~ REPEATEfl WITH THE fOU.OWING FEATURES, A BASIC REPEATER WHICH WOULD IN

CWOE '" COMf'L£TE RECEIVEA. TRANSMITTER. COR. FRONT PANELCONTflOlS ANa INOICATOAS. LC:lCAl. SPEAKER AND MIC JACK ANO CAPABLE OF FUTURE
EXFIO.NSION, ALL HOUSED IN AN EXll'lEMELY AUGGEo. ENCLOSED. 1i-1NCH flACK MOUNTABLE CABINET,

• THIS SYSTEM CAN BE EX!'I".NOEO AT TIME OF I'UfCHASe OR CAN BE AN AFlEA--PURCHASE AOO ON. THE AOO ONS ARE-4ollGHEfI POWER. 11111220 woe POWEA

suPPLY.1OENTFIEA. NJlO PATCH. OR CClMPVTER (X)N'TR)lLERS. IN H:lOfTlON 10 THESE AOO ONS NIl AOOrT1ClNAL AECEIVE.R IHJ TRot.NShnTER CAN BE
MOLIN'TED HTERNALlY FOR USE loS~ LN<S. REMOTE MSE OR Dl..W. IlN«) 0PEAATl0N. ETC.

• AN EXTENSION PANEl IS --.....aLE FOR l.ClCAl.~ OF THE AEPEAlVI. AH;) CONTAINS AU. p.EQ:SS OR'( METERING. STATUS UGHTS IHJ N:lI::AlORS. AU.

ADO ONS ME -.....au: FR()t,I THE C()tFNN IHJ ME CXlMP\£TE N::WOlNG NSTRUCTI:)NS

600 Westtown Rd.
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051
ClC IIJ

Telex 499 0741 MELCO

WRITE OR CALL 'FOR OUR COMPLETE CATALOG
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Num ber 21 on your Feedbac k c.rd

LETTERS

73 WorldwIde
As usual , 73 has always pro

v ided interesting art icles and
information. However, the days
are gone when the magazine
could be considered an ..Ameri
can" magazine. With ils primary
and secondary readership world
wide, the ed itoria l slant ought
10 lay greater emphasis on the
needs of hams worldwide.

J . Srinivasan VU2JX
880galor9, India

Thanks very much for YOUf kind
comments on the magazine! 73
has always made 8 serious effort
to stay in tune with hams world
wide. What other magazine
devotes 8 monthly 3 - 4 page
column to international ham af
fairs ? This represents a minimum
of 7-8% of our editorial material
each month. (Foreign subscrip
tions 8ff1 only 5% of the total) If
you are interested in becoming
our Indian correspondent for '73
International," con tact Richard
Phenix here at 73 HO ... de
NS I B.

From the Hamshack

Thanks
to the Maritime Net

I am currently serving with the
US Navy in the Persian Gulf area.
I would like to personally thank
Fred W3WZU and Dick WB1BYN
on the Maritime Mobile Net.

Once I was licensed as a ham,
I have met quite a few extraordl
nary people who take thei r tree
time seriously to help out others in
need . I was tasked to get priority
calls through involving death s,
illnesses, and Easter g reet 
ings. With no phone for 57 days
straight, people look lor alterna
tives.

Thanks to all the net members
on 14.313.

Bill Poulin KA4WWGlMM3
USS San Jose

Try 1601
Which BS is Bill W4TAl reIer

ring to when he says, " Sure
don't care for the BS that clutters
up the lOw bands ... sure enjoyed

the days when you could get into a
good technical conversatiOn with
another amateur?" Sure hope he
isn't referring to ME!

One reason I like 160 meters is
that there IS plenty of technical
ccoversato n. and very few short
rubber stamp OSOs.

Usten on about 1B23 kHz any
morning before WOf'k. There are
some W4 statiOns talking com
puter technology EVERY DAY.
Fascinating to listen to. And every
evening there are a couple of
hours of conversation about
packet, AMTOR, and antennas,
on about 1865 or so by a group
of 7s.

An d Wayne- Newloundland
was not an independent country in
1959. The province joined the
Confederation on March 31 , 1949 .

Bob Eldridge VE7BS
Pemberton BC

191 Hz or 1 Meg?
I have to take issue with Mr.

Hotine 's claim that a narrow Ire
quency spectrum is occupied by
his method ofphase modulation in
which short pulses are used to
phase modulate a carrier using a
small deviation. The phase modu
lated signal can be expressed as:

S(t) - A(ccs{wt + m(t)D

where A is the amplitude of the
signal , w is the carrier frequency
in radians/sec., and mit) is the
time-varying modulating signal.

USing a trigonometric identity.
the equatiOn can be written:

sit) = A(cos[wt}cos{m(t)} 
sin{wt}sin{m(t)D·
If the amplitude of m(t) is small

(less than 0 .1 rad ians), the equa
ron can be approximated:

S(t) ... A(cos(wt) - m(t)Sin{m(f)D
since sin[m(t)} ... m(t) and
cos[m(t)} '" 1 if m(t) is small.

The equation shows a carrier
component, cos(wt) , and a double
sideband component, m(t)Sin[m(f)} .

This second term determines
the bandwidth of the signal. The
modulating signal mit) is the su
perposition of the narrow pulse
trains shown in Mr. Henne's arti
cle (Fig. 1B and 10), with one of
the waveforms inverted. since one
causes a leading phase angle and
the other a lagg ing phase angle.

The bandwidth 01 a pulse train
such as this is well known and will
in lact be inversely proportiOnal to
the pulse width, 1 1J58C in th is
case. Therefore, the bandwidth of
one sideband will be appfOximate
Iy 1 MHz. far greater than the 191
Hz that Mr. Hotine calculated.

Dan Mulatly Wile
Rapid Cny SD

KANTRONICS

CIRCU 309 Ofrl RUDEll SEIfVtCE CARD

KPC-'
• Compatible with any computer having

11 serial, Il$Ynctlronous 110.
• Includes VHF Ind HF modem 

son".,rl selectable.
• Full duple~ capability. •

• • I ,

Price

Hours M,T,W - 9~

ORDER TOLL FREE (800) 426-2820

KPC-<
• Two simullaf1llOU$ly operlble radio

porb. both ports operating I t 1200 baud.
• Automatic gatewly operlbOrl bet",ee..·=ona F'ef'$ona.I PKket Mallbo~

feature included

• RS-232 or TTL level operlllOfl.
by jumper seeeeco. • "

Price

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD

TREVOSE, PA. 19047
(215) 357-1400

Th·F - 9-8 Sal. - 9-3

Authorized Sales & Service - Yaesu _ Kenwood _ Icorn

No Code
Rerevlslted

I wish to express my appre
ciation for the useful data I have
gleaned from 73. I have only
been reading it for one year, but
I have already learned f rom
your antenna articles how to get
our mobne-to-base range up to
about 30 miles on a good
morning.

Whi le I'm on-l ine, I'U put in a
plug for a code-f ree VHF/U HF
license. Some of us rad io devo
tees have a good deal more to do
than memorize things which we
will use so seldom that we lorget.
This is a busy time in human
history. I expect that there are a
lot of us out here who could
make a bit 01 time for vox ham,
but who decline to (as we see it)
waste the time to memorize, then
forget, a language wh ich is ar
cane and becomes increasingly
archaic .

II radio is looking to the youth, it
will have to oller them a twenty
first century- not 19th century
mode 01 operation.

J .R.Malnfort
Farmville VA
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Number22 on you r Feedbllck card

73 Review by JozefHand-Boniakowski WB2MIC

The ICOM 32A T Dual-Band HT

ICOM America, Inc.
2380 116th Ave., N.E.

Bellevue, WA 98004
206-454-7619

Price $629

Scanning Capabilities

The 32AT comes equipped with scanning
capabilities. You can set it to do a full band
scan, a programmed band scan with user
defined top and bottom limits, a memory scan
of beth bands, or a selected band memory
scan and priority watch. You can do the full
band scan within one band only. In the
memory scan mode, use the SKIP function to
eliminate any memory frequency from being
checked. SKIP functions with all of the 20
memory channels. It comes in handy when
you need to put non-amateur frequencies into
memory for occasional recall.

For example, I programmed 162.550 and
162.450 MHz into my 32AT for listening to
NOAA weather information from Albany.
New York, and Burlington, Vermont, with the
SKIP function enabled for both frequencies.
When I want to scan the 2 meter band,
these are skipped over, thus preventing
NOAA's za-nour transmission from locking up
the radio.

You can set the 32AT to temporarily stop for
a few seconds on every active frequency, then
continue. This allows a quick listen 10 busy
repeater frequencies, and comes in handy
when you're listening for a friend and you' re
uncertain about which repeater he or she will
show up on.

Programming the 32AT

You can activate many combinations of
scan and watch operations: VFO and memory
channels, VFO and call channel, VFO and
another band, and of course, all of the above
with the priority channel.

With such complexity, you may be over
whelmed by the programming requirements.
However, there is a SET mode, accessed by
depressing the FUNCTION button along with
the "5" key, which makes programming con
venient. Then you can use the main tuning
knob 10 set subaudible tone frequencies.
offset frequencies, tuning steps (the rate of
frequency change when using the main tuning
knob or the UP and DOWN keys), scan edges.
and whether you want the power saver on
or off.

Continued on page 70

be available?

•In

the 02AT, you can program each memory with
its own input and output frequency, PL tone,
offset, and any frequency scan lockout. Each
memory therefore has two stages. When not
used, they serve as addi tional memory
channels. If you programmed only simplex
frequencies into memory, 40 channels would
be available. In addition to the stock memo
ries, there are two VFOs, one each for VHF
and UHF, a priority frequency and two call
frequencies, which again are one VHF and
one UHF.

You can program quick frequency and
memory selection through the keyboard or the
main tuning dial, a welcome addition. For me,
this was more memory, power, and flexibili ty
than I could possibly use. The right hand
column of the touch-tone pad has the A, B, C,
and D keys. Used in conjunction with the
function key located on the left side of the
radio, they perform creer-scen-stcorrranster
memory frequency into VFO, Memory Readl
Write, and VHF/UHF Split operation and Call
functions.

Full-Duplex Operation

The most amazing feature of the above is
the Split function. It allows a memory to retain
a TX frequency in VHF, and an RX frequency
in UHF and vice-versa. AND allows full-duplex
operation. That is, you can wear a headset
and talk one on band while lislening on the
other, simultaneously-just like using a tele
phone! This is a great feature for public
service comm unications, such as directing
traffic , coordinating hamfest activities and
bike-a-thens, and, of course, checking re
peater links. Imagine full-duplex in an HTI The
possibil ities are astounding, including dual
band, full-duplex packet operation, and
digipeatingl

A word of caut ion: When operating full
duplex, your frequency on UHF receive must
not be the third multiple of the VHF TX
frequency. The third harmonic would be
picked up, and you' d receive howling
feedback .

Also, you cannot use the optional
HS-lO headset. However, I can' t see why
a headset cannot be rewired or home
brewed for separate TX and RX audio
lines. OK, ICOM, when will that accessory

Full Duplex
a Hand-held

Feature Packed

It takes a bit of reading to become fami liar
with the 32AT's features. Relying heavily on
surface-mount technology, this dynamo
sports 20 independent memories. Simi lar to
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T he 32AT, ICOMS's entry into the dual
band HT field, is a little beauty about the

size of the 02AT. It is one of the slickest FM
phone radios of any type that I have had the
pleasure 10 US8, and I've used many HTs and
portable 2 meter ham gear over the years,
beginning in 1967 with the Varitronics HT2.

Less rounded in appearance than the 02AT,
the 32AT weighs 590 grams with the stock
BP-70 battery, 510 grams with the SP-3, and
545 grams with the BP-4. The BP-4 pack is
just a shell for two AA-siz8 NiCds. With the
SP-70, overall metric dimensions are 65mm x
180.5mm x 35mm.



o
TECH TALK from ICOM

ICOM'S NEW 1e-7S1 "The futum oflItrIBteur communications."

I
COM's incomparable 1C-781HFtransceiver
is trulycreatin~ widespread excnement in the
amateur radio world and requests for

addnional ~ain language details continue filling
the ICOM company mailbag. Thank you!
Responding to your inquiries, this Tech Talk will
overview some of the 1C-781's most not~eable

Iron! panel operating attractions. Future Tech
Tatks will delve further into special leaJures and
circuli desigls of thispacesetting transceiver.

So wtlafs behind all the inll," VietI "oohs and
ahhs"of the 1C-181? In addllion to rts numerous
Iron! panel controls and rts live-inch mu~-funct ion

CRT s a com~ete station control and rroonor
center W1Ih tremendous ftexirnlity. Despite rts
sophisticated and fufurist~ awearaoce,however,
the 1C-781 ~ surprisingly easy to operate. Its
special features are sim~ "called into use" as
you desire.

The CRTs top section always displays your
present operating frequency lin bold nombers]
plus the selected mode,@ers, RIT/XIT offsetand
VFO or memory operation. Theallernate VFO's
data is displayed below that bold/in use infor
mation. Although not readily apparent in ad
photos, VFO A and VFO B ~us any selected
memory can also be set to dmerent rnands! A
h~hl~hted block in the CRTs lower right area
also Indicates local or v.OOd time right on the
screen!

An impressively advanced concept of Ire
quenq seectoo and control s included in the
1C-781. Inllial~ pressing VFO Aand itAating the
maintuning knoll selects frequencies inthe usuaJ
way. PIlIating that knoll after pressing VFO B,
however, lets you select standby operating
frequencies on the allernate VFO w1iile continuing
an on-the-air 050 W1Ih the operating VFO' Yoo
can also change band and/or modes on VFO
B or load informaton into any memory wllhout
disrupting an ongoing 050' In other words, the
VFO Aand Bbuttons electronically sh~ only the
main tuning applications Totally unique' There's
more' Pressthe CHANGEbuttonand operating/
standby VFO content swap posllions. You can
sh~ between VFO's and bands for rapid-fire

DX'ing inagenuinecontest-winningmanner.
When split-frequency OX'ing, alternately

working two OXpile-ups or liOing up sequential
contest 050'5, both VFO's contents can be
received simultaneously, This dual receive
funct ion is activated by pressing the OUAL
WATCH button then adjusting the Iron! panel's
BALANCE conm; for a comtorta~e VFO AlB
~end. A ~ngIe speaker s used for th~ ~mul

taneous dual reception, and the previously
mentioned VFO Aor VFO Bbuttons select w1i~
VFO s tuned via the main knoll, Simultaneous
dual receile W1Ihin the sarM mode on dmerent
rnands like VFO Aon 20 meters and VFO Bon
15 meters s also a snap however, greatest
sensitivity always coincides W1Ih the operating
VFO/boid numbered CRT display.

The panoramic di~ay indicates all receiled
signals W1Ihin a horizontal~-marked range 0150,
tOO or 200kHz as selected by "F" keys in the
CRTs escutcheon, The IC-781's present oper
ating frequency always appears inthe spectrum
display's center with lower frequencies tothe left
and higher frequencies to the r~ht of that point
Honzontal marks indicate relative signal strenQlhs,
and backgroUnd noise appears as "grass" along
the bottom edge, II also reads your instantaneous
~glallevel during transmissions

On-the-airactrvilies and OX pie-ups are e~~

deteetable at a gaoce, and they sh~ position
according to frequenq seeetoas on the main
tuning knoll, VISUalize combUling th. supem
asset W1Ih the OUAL WATCH aM you, too, will

echo theslogan "ONLY WITH AN ICOM!"
Pressing the CRT esMcheon's "F6" key

changes rts screen's lower area to indicate memory
contentls,Consequently,pressing the "Ft" key and
rotating the main tUning knoll scrolls Memory 1
th oh 99 for reviewing tOOrcontents. AddfunaJ~ ,
~ the VFO/MEMO button switct'es Ire
queocy control from VFO k> the cursor-i'dcated
memory,

Anelectrooic notepad for memory use can also
be called up lor use by~ the "F5" buttm
PersooaJ fI'<lI1'()S can thus be mJded n seIeeted
memories by seIectr1g letters via the man knoll
with roe haM w1iile~ the "F2"l\VriIejbutton
W1Ih the other hand.

The previous functions incidentaJ~ , can MIl
be performed w1ii~ you are nQSO Of not selecting
frequencies W1Ih the main knoll, VISUalize the
versatiliy and conven~ ofth.leature lor noting
schedules Of net operations: you enter all details
inmemory and even program the 1C-18t to swich
on andremindyou of OXactivrties!

Another press of the "F6" key changes the
CRTs lower screen area into video dis~ay of
printed modes like RTTY or PACKET, An external
TU's R5-232 video data s connected to the
1C-781's rear inpu\ "P' keys select compati~e

operating parameters and you eniJy u~-deIuxe

video readoots on the 1C-781's screen!
The 1C-781's inrxIYative features and desigls

truly refteet lCOM's de<icaIJon k> excetIooce: a
proud IradiIion that s bull into evgy ICOM tIliI.
T"", n W1Ih ICOM and join the wimilg team

CIRCLE I . ~ flUD£Il SERVICE CAIU)

ICOM Amarica. 1nc.. 23B0- 116lh Ave. N.E.. Bellevue. WA 98004 Customer Servioe Holline (206) 4S4·7619
3150 Pmmier Dnve. Solie 126, Irving, TX 75063 / 1717 F'tlo6rMx ParJ(way, Suite 201, AIIanIa, GA 30349

ICOM CANADA. A DMsion a COM Amenca. oc, 3071 . 15 Road. \.kl~ 9. AIchnoI ld. B.C. V6X 2T4 Canada
AI~ speckal:1Of"IS _~ and -.qea 10 thionge -.oo.r IlCIlJCe 01' olllogalJon. AlICOM .ados~ erceed FCC~ IrniIJtag S(ltII(lOA • , II. TT.t86.



The Culminat ion of High Tech

I bought my ICOM 32AT from Ham Aadio
Outlet in California in early June, and received
it in late july. I knew that I was buy ing a
new radio which might be included in the
"test market" category, but I did not want
to wait .

Being very active on packet, I quickly sent
an " ALL" message inquiring about the 32AT.
Surprisingly, I received a reply from an old
friend in New Jersey who had purchased one
as well. Steve WA2NHZ mentioned that he
and a few others were having PLL problems .
When running the transmitter for three to sev
en minutes in full duplex, they reported that
the synthesizer would go out of lock in UHF. I
tried to create the problem, but could not.
Steve's 32AT had a lower serial number than
mine. The serial number of my unit is 01267.

I can find no operational problems with the
radio. In fact, I find the 32AT remarkable. I am
thoroughly satisfied with its operation, and I
have used it daily in my summer employment
as a painter. The beckcraterneetsrnk of the
HT does not heat up as the 02AT's did. The
32AT is ruggedly constructed, and its sections
and backplate are sealed with water-resis
tant gaskets.

My one and only complaint is minor-I am
disappointed with the lighting on the LCD
function display. 11 ICOM could have provided
the back lighting of the Il2AT fer the 32AT, this
review would have been flawless.

We've come a long way in twenty years,
since the varltrcnlcs HT2. The 32AT is the
present culm ination of high tech. With tCOM
and the IC-781 HF radio making such a splash
with its built-in video display screen , I wonder
how long it will be before we see a packet TNC
and LCD text screen inside HTs? How long
before a triband HT becomes available? The
prospects of a full-duplex OSCAR HT are
becoming more real. In the meantime, I'm
having a tot of fun with a very nice radio .1JI

goes into listen mode briefly every few sec
onds. This feature saves 10 mA on VHF and
12mAonUHF.

Also included with the 32AT are a good
quality dual-band rubber ducky antenna, a
belt clip with mounting screws and washers,
an earphone, rain-proof cap, hand strap with
clip, and a BC-16U wall charger. Popular
accessories are available, such as an external
speaker/microphone, headset (PTT or VOX),
desktop battery charger, and a nifty little
device called the UT-40 tone squelch decoder
and "pocketbeep.'

ICOM makes a rounded speaker/micro
phone that is very convenient to use with the
2A1AT/02AT radios. They are now also mak
ing a much smaller, sleeker speaker/mike
called the SM46L. However, it has a right
angle double connector, a miniature plug for
the AX audio and a subminiature for the TX
AUoiO/PTT, that bends right over the 13.8 V
DC jack at the top of the 02AT/32AT. This
makes external 12 VOC mobile operation very
inconvenient . If the right angle were shifted
180 degrees, 02AT owners would be happy,
but 32AT owners would find the cable jammed
into the antenna.

UHFOp
hours

3.1
I..
2A
2A
4.8
1.5

VHFOp
hours
3.7
1.9
3.2
3.4
5.8
2.0

450
270
450
450
600
270

7.2
8.4

10.8
13.2
8A

13.2

BP-2
BP-3
BP-5
BP-7
BP-8
BP-70

ICOM battery pack life chart, based on a
ratio of 1:1:8 of transmilfreceive/standby
operation:

Pack Volts rnA

knob can be accidentally and unknowingly set
to ON, killing the battery. On the 32AT, ICOM
has placed the squelch control on the top far
left of the radio with the ON!OFF switch in the
middle, thus eliminating this possibility. The
32AT ON/OFF switch is also more secure with
a positive click.

" . . . this dynamo sports
20 independent

memories."

Battery and Accessory Compatibility

The 32AT comes with the BP-70 battery,
which provides 5.5 watts output VHF, and 5.0
watts output UHF in high power. The low pow
er setti ng is 1.0 watts output on both bands.
The BP-70's capacity is270 mAh at 13.2 volts .
ICOM made the 32AT compatible with all the
2A1AT and 02AT batteries and accessories .
As a result, ICOM has not yet made a single
full -sized HT which suffers from obsoles
cence.

In anticipation of the 32AI's arrival, I had a
fully charged Periphex Bp·8S supe r-battery
ready to go. The 32AT easily played a 12- 15
hour day. The prog rammable power saver
function helps out here. If there are no incom
ing signals, PTT, or keyboard entries for more
than 30 seconds, the 32AT shuts down, and

press the CLEAA key ("A" on the touch-tone
pad), or the PTT will cause the 32AT to select
the tone squelch function and audio from the
transmitting station. It is checked for PL tone,
and , if it matches, audio comes through the
speaker.

There is, however, a MONITOR button
located just above the PTT and FUNCTION
buttons which will disable pocketbeep opera
tion and automatically break the squelch for
frequency spot checks. MONITOR also works
during casual listening , when you do not wish
to break the squelch with the squelch knob.

Features at the top include a BNC antenna
connector, external AX/TX audio and PTT,
a13.2 V DC jack, volume cont rol, a tuni ng
knob for the dual VFOs, ONtOFF and volume
control, squelch, and HI/LOW power.

In a previous product review of the IJ2AT, I
complained about how easily the ONtOFF

LCD Display

The function display is large and easily
readable. The LCD is sioent with 2 green LEOs
from left and right. The light button is just
below the PTT. Once depressed , it gives five
seconds of illumination if the main tuning knob
or keyboard is not touched.

The function display includes frequency
readout, " TS" indicator in SET mode (more
on this later), " M" in memory mode, "C" in
CALL CHANNEL mode with the appropriate
numbers 1- 20, " DUP" or " - o UP" indicating
appropriate frequency spl it, " SPT" on full
duplex operation, " PAOG" during pro
grammed scan operation , " PAlO" in priority
watch mode, " T" for activated tone encoder,
"SOL" with optional pccketbeep UT-40, " T
SOL" with optional tone squelch without
pocketbeep, "SKIP" for Skip a frequency
during memory scan , " TO" for setting the
subaudible tone, "OW" whi le writing an offset
frequency, and " L" when the keyboard is
locked. Finally, there is a large S/AF bar graph
meter.

Versat ility

The UT-40 transforms the 32AT into a
pager. If the transmitting station's PL tone is
the same as the tone set on the 32AT, and if
the pocketbeep function is enabled, beep
tones are emitted for 30 seconds, and the
" SOL" and " «((.)))" displays on the HI's large
LCD screen begin to flash. With in 30 seconds,
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Coverage

The general coverage of the 32AT (USA
model), guaranteed by ICOM to meet the man
ufacturer's specifications, is 144-148 MHz
and 440-450 MHz. Within these frequencies,
the double conversion superheterodyne re
ceiver boasts a sensitivity of less than 0.25 11V
for 12 dB SINAD and a squelch threshold of
less than 0.158 I1V. The AX audio is greater
than 400 mW at 10% distortion with an 8 ohm
load. Compared to the 2AT and 02AT, the
32AT AX audio is more than adequate, and in
lact, a big improvement. The IF frequencies
are 30.875 MHz and 455 kHz. The operational
range of the 32AT receiver is 138-174 MHz
and 440-450 MHz. For the transmitter, it is
140- 150 MHz and 440-450 MHz.

There are five versions of the 32AT. They
are the USA, Italian, Spanish, Australian,
Southeast Asian, and European versions. The
main differences are in the frequency cover
age, while minor differences involve tone
burst operation. In non-USA versions, cover
age includes 430-440 MHz . This leads me to
suspect that, as with the 02AT, a minor
component removal or change is all that is
necessary to extend the range of the USA
version . Within the guaranteed range, the
transmitter puts out a clean signal with +/ - 5
kHz deviation. This swing is derived from a
variable reactance frequency modulator.

tCOM continued from p. 68

Changes in offset frequency come in handy
when you 're using repeaters with non
standard splits. The standard offsets are 600
kHz on VHF, and 5 MHzon UHF. There are 38
different tone encoder frequencies .



" Ba t t ery capacity is directly
related to the rate of discharge."

Mike Bryce WB8VGE
2225 Mayflower NW
Massillon, OH 44646

To maximize the use of solar
energy, we need some means of
storing it for use during cloudy
days. Recall in physics the law of
the conservation of energy; You
cannot create or destroy energy,
only change it. In this case, kinetic
solar energy converts to potential
energy, to be stored and later con
verted back to kinetic energy at
will. The best container of this en
ergy in its potential teem is the
lead-acid battery.

Good 01' Pb and H 1SO.

Even in today's technology, the
compos ition of a lead-acid ballery
rema ins basically the same: lead
and acid . A lead-acid ballery is
typically co nstructed of lead or
lead·alloy plates immersed in a
sul furic acid/Water solution. This
solution is called the electrolyte.
l ead-acid batteries store and re
lease elect rici ty by a process
know as an electrochemica l reac
tion, which involves a series of
chemical changes within the bat
tery and the flow of electrons.

What happens wh en we dis
charge a lead-acid battery? When
a ballery is connected to an exter
nalload (e.g. a rig), current flows
through the load and the battery
starts to discharge . The lead diox
ide, Pb02, in the positive plate is a
compound of lead , Pb, (sometime
called " sponge lead") and oxy
gen, 0 1 , Sulfuric acid, the elec
trolyt e, is a co mpound of hydro
gen, HI, and the sulfate radical,
SOl ' As the battery discharges,
lead combines with the sulfate,
SO. , found in th e elect ro lyte ,
forming lead sunare. PbSO.. on
Ihe positive plate . Oxygen, 0 , in
the active material of the positive
plate co mbines wit h the hydro
gen, H1 , from the sulfuric acid to
form water, H,O, which reduces
the concentratio n of acid in the
electrolyte . A similar reaction is
occurring at the negative plate at
the same time. lead, Pb, of the
negat ive active materia l com
bines with sulfate, SO., from the
sulfuric acid to form lead sulfate,
PbSO. , on the negative plate. As
the load rema ins (e.g, as we con
tinue the use the rig), the dis
charging progresses, the newly
formed water continues to dilute

Number23 on your Feedback C8rd

Low Power Operation

the sulfuric acid in the electrolyte,
lowering its specific gravity. (You
can measure the specific gravity
with a hydrometer to accurately
and convenienlty determine the
battery state-of-charqe.} The ac
tive material of both plates slowly
changes to lead sulfate, PbSO•.
The plates become more alike
and the acid becomes weaker.
Therefore, the terminal voltage
lowers, since this is a funct ion 01
the difference between the two
plate materials and the concentra
tion of the electrolyte. Keep using
the rig, and you eventually reach a
point when the battery can no
longer deliver electricity at a use
ful voltage.

About Face

Using electricity from the photo
voltaic array, we start the charge

cycle. When we apply current to
the battery. we simply get the re
verse of the above reaction. This
causes the spec ific gravity of the
battery to raise as acid forms, re
placing the water in th e elec
trolyte.

A ballery gives olf gas as it
charges: hydrogen from the nega
tive plate, and oxygen from the
positive plate. These gases result
from the ceccmccsmon of water,
H10. Heavy gass ing can be
caused by several conditions:
overc harging, cold electrolyte,
and old age. Since these gasses
can combine violently, causing an
explosion, make sure to properly
vent your batteries. If your batter
ies are contained in an enclosure,
make sure there's plen ty of con
vective air movem ents such that
air moves from the bollom of the
containment to the top, then out.

Batteries are rated on the basis
of capacity (in ampere hour, Ah ,
capacity) and life cycle (the num
ber of times a battery can be dis
charged before failing). Capacity
is directly related to d ischarge
rate . For example, a battery rated
at 100 amperes over 20 hours can
deliver 5 amperes for 20 hours.
The same battery will only deliver
70 amperes, however, if it is dis
charged with in five hours. The

faster you discha rge the battery,
the less capacity you'U receive.
Battery capacity is also a funct ion
of size , const ruction, tempera
ture, and concentration of elec
trolytes and plate construction.

Temperature has a direct elleet
on the capacity of a battery; the
lower the temperature, the lower
the amount of capacity available
for use. A ballery rated at 100%
avai lable capacity at 80°F is rated
at 105% at 85°F. The same bat
lery is rated at 90% efficient at
GO °F. long periods of higher
than-normal temperatures, how
ever, decrease ballery life. Warm
temperatures will also cause
the battery to overcharge. Theop
posite happens in colder months.

Battery cycle life depends on
the depth 01 discharge. An 80%
discharge (to a 20% state-of
charge) is considered deep. Best
ballery cycle life occurs at dis
charge depths of 60-70% of total
capacity.

There ereot course other fac
tors that af fect battery perform-

ance . Charging procedure is one.
For example, if a battery is never
allowed to be charged over its
float voltage, two problems can
occur. First. the elect rolyte may
stratify . The acid, being heavier
than water, concentrates on the
bottom, resultlnq in poor perfor
mance and increased suscepti
bi lity to freezing . Second, in a
ballery bank that has several bat
teries connected in series, one or
more batteries may lose its capac
ity before the rest. This reduces
the entire batter y bank per
formance.

Car ve.Dee~cle Ba«eries

Let 's look at deep-cycle va .
starter balleries. A deep-cyc le
ballery supplies a relatively low
amount of current for a long dura
tion. Car batteries can supply a
great deal of current for short peri
ods, and run down and recharge
repeatedly with a min imum loss of
ca pacity . " If you want to run
something. you select a deep-cy
cle battery; if you want to start
something, get a car battery."

Now for a harder look at deep
cycle bartenes. Deep-cycle lead
acid batteries are constructed
with several different types of
plate and grid compositions, de
pending on usa. The pure lead

battery typically has a very long
life, 25 years or more. This is the
most common type used by the
phone company today to provide
back-up power.

The second type 01deep-cycle
battery is the lead antimony. l ead
ant imony balleries have 2.5-4%
antimony on their posit ive plates.
They are the most common type
of deep-cycle ballery on the mar
kel. These batteries are designed .
to tolerate a deep discharge and
have very good charge/d iSCharge
cycling capabi lities. The antimony
is, however, a real poison to the
eertenes. The lead antimony bat
tery often requ ires an overvotlage
charge during the charge cycle 10
assure that all of the batteries in
the bank recharge to the same
level. This is called equalizing the
batteries. The lead ant imony bat
tery has a much higher self-dis·
charge rate . As the battery ages,
the self-discharge rate increases.
The batte ry w ill also produce
more gassing than others. Even
with all this going against the lead
antimony battery, it's a solid per
formerl

The lead-calcium battery, as
the name implies, contains lead
alloyed with ca lcium. The lead
calci um batteries , wh ich have
about the same output and Ah rat
ing as the lead-antimony batter
ies, usually do not require an
equalizing charge, and they are
less prone to self-discharge, typi
cally less than 1 to 4 % per month
a t room temperatures . Th ey
also produce less gassing when
Charged .

They have several disadvan
tages, however. Principally, they
are limited in the number of deep
discharges. Further, Iead-ealcium
batteries are " maintenance free"
batteries and are most often
sealed. This stops you from taking
the preferred specific gravity
read ings with a hydrometer. Final
ly, they are expensive.

The jury is still out on which type
to use in a stand-alone PV syste m.
I opt for the lead-antimony unit s.
For ease of maintenance , others
prefe r the lead-calcium batteries.

Look to next month's column
for a contin uing discussion of bat
teries.

Before I Go .. •

I'm on the lookout for more
mods for the for the Heath HW
series 01 radios; the HW-7, HW-8,
and the new HW-9. I'll be re
prin t ing the HW·8 Handbook
sometime in early 1989. In clos
ing, when you tu rn it on, turn it
down! III
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Michael Jay Geier KB1 UM
7 Simpson Court
So. Burlington, VT 05403

Welcome to " Ask Kaboom. "
This column will dispense advice
regarding the adjustment and re
pair of your rigs, with emphasis on
modern solid-state gear. Many
problems can be fixed right in your
shack, saving you time and mon
ey, and fulfilling a basic purpose
of amateur radio: the mainte
nance and advancement of tech
nical skills. Besides, doesn't it feel
great to use the old noodle instead
of the old wallet?

Have you ever noticed when lis
tening to a SSB aso on HF that
no two stations seem to be on the
same frequency? They always ap
pear to be 30 or 40 Hz offset from
each other. It's especially trustrat
ing in roundtable situations; you
have to twiddle your RIT constant
Iy. In the analog days , that was
understandable, because VFOs
weren't all that stable , and dials
were neither accurate nor precise.
In addi tion, many rigs had internal
controls to set the transmitter and
receiver to the same frequency,
and these settings drifted over
time.

With tooay's frequency-synthe
sized rigs, there is just no excuse
for being more than a few Hz off
frequency at any time. Yet, many
stations continue to have this
problem, due to a simple lack of
calibration. In my experience,
Japanese gear is often badly
aligned at the factory! The prob
lem is compounded by the fact
that the crystals, which serve as
the reference for the frequency
synthesizer, drift, both with aging
and temperature. So you can't
assume that, just because you
have a digital-synthesized radio, it
is dead on frequency.

Invariably, there is a trimmer
capacitor in the master reference
oscillator which you can set to cor
rect the error. In some rigs, like
the Kenwood TS-940S , it can be
accessed from the outside. In ctn
ers. you will have to remove the
covers to get at it. The big problem
with this adjustment is that the
manufacturers' instructions, if
there are any at all, are so confus
ing that most folks can't tell when
the rig is correctly adjusted.

.Here is a simple method that
will get you right on the money.

The Tech Answer Man

with absolutely no test equipment.
It is done best with a plastic tool
(SUCh as one found in Radio
Shack's TV tool set. catalog nurn
ber 64-2220, which sells lor
$2.99), but can even be done with
a small screwdriver, as long as it
has a plastic handle,

First, let the radio warm up for a
good hall-hour. While the rig
cooks, get the owner's manual
and find out where the master ref
erence adjustment is. If there 's no
mention in the book, then look at
the schematic and try to find it.
Failing that, call up a ham store or
the manufacturer and ask. The
phone call is a lot cheaper than
the shipping charges.

If you have 10 remove the cov
ers, do so now, after disconnect
ing power and antenna from the
rig. Find the adjustment and then
reconnect the power and antenna
and let the rig warm up for a few
more minutes. Now comes the
secret: tune in WWV on 5,10, or
15 MHz. If 20 meters is open, 15
MHz is probably your best bet, but
any of them will do. If you have 10
Hz readout on your display, be
sure the last Iwo digits are set to
"00." If you only have 100 Hz
readout, then you can't know pre
cisely where you are, and can
make things worse by adjusting
the frequency to "15.000.00"
when the rig is really set to
" 15.000.07." There is, however,
an easy way out of this mess. The
mikes that come with nearly all
digital rigs have "up" and
" down" buttons. Set the rig to
" 14.999.9 " and then click the
"up" button repeatedly until the
display changes to "15.000.0."
Now you are really set 10
"15.000.00" and ready to go.

You must wait until WWV is
sending tones, rather than clicks.
Place the rig in USB and listen to
the tone. Now switch to LSB.llthe
pitch of the tone stays exactly the
same, then your rig is dead on
frequency. If it changes, then you
must adjust your trimmer. II you
are really tone-deaf, get someone
else to listen for you. (A note to
ICOM owners: Many of their rigs
shift the Irequency display when
you change from USB to LSB. It is
tedious. but you will have to go
through the whole mike clicking
thing to reset the display every
lime you switch modes.)

Slowly turn the trimmer just a

little bit. Now, switch modes
again. If the difference in pitch
gets worse, then you turned it the
wrong way. Go the other way and
try again. Keep adjusting (slOWly!)
and changing modes until the
tones are exactly the same pitch .
Your rig is now precisely on fre·
quency.

II you are using a metallic tool,
you may find that the frequency
shifts a little when you remove the
tool from the trimmer. In that case,
pull the tool away before checking
the tones. This makes things
harder, but the results will be Ihe
same. Be careful not to short anv
thing with the metal in the tool!

When you're satisfied with the
adjustment, shut off the rig, dis
connect the power and antenna
and close it all up. vouatc-no
more complaints 01 "you're too
high, OM."

As the radio ages, it may shift
frequency slightly, you should do
this procedure again if you are as
picky as I am. I touch up my '940
about every six months.

Oh yeah, one caveat, there are
other crystal oscillators (besides
the master one we have just ad
justed) and they, too, can drift off.
lithe rig seems REALLY far off,
and one sideband sounds MUCH
more muffled than the other, your
radio may need more alignment
than this, and probably should be
seen by the service shop.

Now that we're all on frequen
cy, let's look at some letters.

Dear Kaboom,

I wired up a favorite mike for my
Kenwood 75-440. It works, but I
get terrible RF feedback. This
doesn't happen when I use the
stock mike. What gives?

Signed,
Whattd l do

Dear Whattd I do,

When wiring the mike, you may
have noticed that there were two
grounds on the connector. Yes,
they both go to the radio's ground,
but there is an important differ
ence between them. Pin 7, the
"mike gnd, " goes directly to the
mike preamp circuit, and is the
internal cable's shield. Pin 8, the
"stby (standby) qnd," is the rig's
general ground. It is done this way
to avoid RF ground loops, which
can cause the feedback problem
you have. The shield on the mike
cable should go to pin 7 and the
PTT switch's ground to pin 8.
Even if you have wired them sepa
rately, you may find that they are
connected inside the mike! Open
it up and separate them.

Dear Kaboom,

I use a eo-smo DC supply with
an ICOM IC·28A mobile rig for a
base station. Sometimes, there's
a hum on my transmitted signal
and other times, it 's not there.
Tests ofthe supply showno ripple
at the output. Where the heck is
that hum coming from?

Signed,
Hummln ' Away

Dear Hummin ' Away,

Sounds like RF is getting into
the DC leads coming out of the
supply. Check your antenna SWR
and also make sure your antenna
is not real close to the rig or sup
ply. Never plop a mobile antenna
on top of the supply. The RF is
high enough in frequency to get
past the filter caps and into the
regulator, where it can mix with
AC hum in mysterious ways and
cause trouble. Try putting a .01 IJF
cap across the DC lines right at
the supply. Also, keep the OC
cord short, or try coiling it or wrap
ping it through a large toroid. Fi
nally, try the same toroid trick for
the AC cord.

Dear Kaboom,

My Yaesu FT-757GX has been
in for repair twice now. Each time,
the FM quit and then the whole rig
wouldn't TXorRX. Now, it's doing
it again. What should I do?

Signed,
Love It but Hate it

Dear Love it but Hate it,

This is a common problem in
'757s which were made two to
three years ago. The cause is bad
switching diodes. The radio uses
tots of diodes, rather than a relay,
to switch between TX and RX. It's
a good idea, but there was a run of
bad diodes a few years back. They
get leaky and allow voltage 10 the
wrong circuits at the wrong times,
causing the radio to try to TX and
RX at the same time! The result is
a blown transistor in the FM
squelch circuit and a dead-acting
rig. Sometimes, some tiny coi ls al
so get blown. This is a compact rig
and not easy to work on. Also,
they are scecreucw-octse diodes
and should be replaced with the
same type. Unless you' re really
skilled, you're better all sending
this one to Yaesu .

Finis

ThaI' s it for this month. Next
month's topic: Troubleshooting,
the art of finding what does work,
not what doesn't!
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Jason Refractor Model

400 POWER
TELESCOPE

A high- power
model lor star
gazing adults'
Ideal, too, as an
educabonal
instrument
lor children'

Our arrangement with Jason brings this
precision Model 306-5 7 to you at a lOW
priCe' Order today a t BIG savings!

• 700mm Focal l ength. 21,7" . 2·Element,
60mm Coated Objective lens.

• 5x24 Fmderscope with c rossnans.
• 3t .8x, 56x. and 175;w:; Eyepieces. Barlow

2.3x Lens Doubles Power 01Eyepieces.
• Star Diagonal Prism. Yolk-Type. Alt·

Azimuth M ount for Precise Tracking.
• Vertical Fine Adjustment Bar.
• Free Under the Stars Quarterly News

letter for One Year.

Lifetime Ltd. Mfr.'s Warranty.

Com...., $269.95 $99
Liquidation Price . ... .

Item H-4104-7340·359 S/H : $6.50 ea.

Credit card customers can order by
phone, 24 hours a day , 7 days a week.

Toll-Free: 1-806-328-0609-----------SEND TO:

18. ImAuthori led Liquidator •
1..M XenIum LIne N/Minne<1polia, MN 55441 ·...,.. 1

1 _ _...... T: I ......cel lIem H--4'()4·7340-~"

1 S99.en. I*.lS $6.50 -=tllot~ II8ndIong jMN 1
leIOdIi lto~ fiIIIIt _tax.VA ' esoda 'lS~ C5'!It.-I .... se-s.re cou~I •

1a My cheo;Il 01 m<IIleY Older os enclosoIo1 (NO doIIayS OIl 1
prO( SIng orders paid by ctIecI<.)

I ~:itc'.. o::E 0i= 0~ 0l1li 1
• " eel No Elp. I •
• PLEASE PRINT CLEARLY •

• Name •

• Address API. .

• c-, $late .
I ZIP Phone ( •

1 1
I""' ....• 1...------------.1

...
Full LC.1/il1 Power
~o L"",y Tra ps
Low ~oi!;C

~e\'er Corrodes

Tou.ith
Fluible
Kink·Proof

CI.v.l.nd In.cICuC.
of EI.aCl"onla.

CIRCLE 7 ON RUDER SEAI/IeE C"AD

T".m,n~ 1 prog ..ml lor popula r compul ffS

CIIl'CU 103 oPt READER SERVICE CilRD

Multiband QRV Dipole/V/Sloper...

1988 CALL DIRECTORY
(On microfiche)

Call D irectory . •.• ••• • •• • •.•• $8
Name Index • . • • . •• •••••• • • • • 8
Geographic Index . • •• • •.. ••. • • 8

All three - $20
Shipping per order S3

BUCKMASTER PUBLISHING
Mineral, V'rgini a 23117

703: 894·5777 800: 282·5628

CIACl£ 218 oPt READEA SEAVICE CARD

~~

CIE

Specializing

i n

Kantronics and AEA Products

DEN·YRONICS
Amateur Radio & Computers

.102 DNn4 RMd · Fl"...."ll. 1M (fU)
(' Ul an ·l n ... RilGCHEW

(" I R._"'C• •
(100) 722·!WU I (1001P"'CKI"

(0 <1:1.. UM )

CIlICU 1 57 "" JIE.tOEA SEAVICE C" RD

OR, .,V.,' $4,~,..,~5. ORV. $59 95~ , .~ "'!dO. HI LO:tt""'J
tDCIuJn $: 1'"1'" T«. 1oI....' AoW S$ P<oot .k HooJh.,.

lof.-.pod: Sl ",.hl~.. IIIail . A nunnaJ n est
80.'1 !oOO6:-s. h,.-.. (\. lIT~.l(oO!' 8011 .11.1.8-IH

AA R96

C lfi is the world's largest independem
study electronics school. We offer ten
courses covering basic electron ics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered,

Study at home - no classes. Pro
grams accred ited and eligible for VA
benefits.

C IE
C1~~d~nJ In'l1IUI~ " f EI~lmnlc,

1776 E~" 17th St. . C1.""I~nJ, Ohio 44114
YES! I w~ nl tn wrt " . ".J, ScnJ mr my CIE school
catale'll mduJ in2 Jrt~,[, .hn"t ,h. A",,,,ia,. De2' oo
pn'l!,"m,

F'tmt N~me

Add.." Ap"
c,,~ S,.t. Z,p
AI/C A",o G ..kl""' .r.. N" .
a..d box ttll G.l. IIulk"n "n EJu<~,~",~1 Brnrf,,,
o V. '....n 0 A<ttw [)u.~ MAll TODAYl

. . . -. . . . . . . . . . . . . . . -. . .

"Looking for the best deal"

...
Readv 10 1;...,
FasteSt Inm ll
Coax Feed
2..'00 V In. ul

Dual GosFe t low no i se
preamplifier for HF, UHF or VHF
systems. Just perfect for the R·
7000 . Ex cellent for Sp ec
Analyzers, Scanners, etc. Gain 20
Db + /. 1 DB, ·3 Db at 2 & 1100
Mhz. 1 Db compression of >10
Dbm . Intercept points >45 Dbm.
New shipped price of only
$124.95. Po. residents please odd
6"1. state tax .

GTI Electronics
RD 1 BOX 272

lehighton , Po. 18235
717·386·4032
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SRC·10
REPEATER/LINK

CONTROLLER

ClIl'CU 306 oPt READER SERVICE C"'RD

OT". F mumo
ln l••••nl ID>..

" ""MI¥y ou1pulI.
E..y 10 Inte<tace

A.IoIrm __ Input

T y~ Ionft
low po CMOS, 22 @ 12'1

Del.1Ied . ppllc.llon nu. 1
P.01I'.m....bl. COS pol.,","
R~t.. & Mnk o;ourlny ' (>rift

5yn_.'" IInkl ' ....ol<! I0Io.. c.""bllhy

$149.00 AU;:::'
CREATIVE CONTROL PRODUCTS

) 1. $ .........._

.-. 0.-......-..co "$001 _'m'

..., 1)O)) U ( ' _

Widebond Preamp 10-1000 Mhz

antenneX

CtJICl£ 327 oPt READ£R SERVICE C"'RD

" The m;';'magazine tor antenna experimenters "

DO YOU-
• tIM ~ bu5J nU* ,.,.. lJ:l ill ~?
• Need .. otlt.....*" dote""''' ..temlI b 10 meters'
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• Nelda tJor _ -..... b 1m llIflers?
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• wn WI tna' au: I ..,_it else hiI:s~ ytN llfl)lllem'
• Don1 If:l(lW -.fill IIl1enfl;l & besI tor lunw15 l)' 0ll'Ietf'
• ,... I dI5QulSe<I rnol* lJl!tI1N tlf fie C¥'1
• W¥IlI o:hNP ~f!I: ..- toUIlIlJ' b' iI'f IYIle "'"
• .)At wn II I!it!l more mout~,

THEN YOU MUST SUBSCRIBE TO • antenneX
_ xis IIIWlI-rnagazr'le lor~I ppenm~~'om tile
roew hiI'TI tI tile~",.. Tl'Iere i!l someth"'O /ol'~ From
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A one year subsc'opbon IS only $11. 97 fo, Continental USA and
POsS!'Sions S17 00 IOl' !o<t igll wrlace mill

Send your subscription 10:

antenneX
P.O. Bo~ B995 Dept 19 Corpus ChfiSt. TX 78412



* The HAZER brings the antenna and rotor down to you for safe and convenient main
tamance and installation.
* With your beam on the ground you no longer have to wait for spring to make those
changes you always wanted .
* Constructed of hot dipped galvanized steel with all stainless steel hardware, you
reduce cosily maintainance caused by oxidation and corrosion.
* The HAZER is scientifically balanced for easy raising and lowering with the 1000 lb.
manual winch and 100 ft . cable included. An optional power winch is also available.
* The specially engineered safety lock guards against slippage and wind vibration while
raising and lowering, It can never fall .

Conl,ol up t o elglll dlgllal r.dios slmult aneoul ly Irom
10ur MS·OOS mlcrocompu ler' DataCom. Inc . otters a
lerles 01 sollware/hard..are packages that Interlace
..Ith m.ny curren t synl hes lzed rigs . Then Include:

ICOM 73S. IC·761, IC·781, IC..fl7000, IC-R71 A
Yaesu 747. 757GX. 757GXII. 767. 9600
KenwOOd TS...(40, TS·940, TS·14 0 . TS·680. 711. 81 1.

R!5000
Datacom couion't be Ilmplar to Inslall. The uSer
doesn"1 need to kno.. anything aboUI MS·OOS_ t he
Inst allaUon program does II all! Afle r Installallon, the
user sels Ihe I'aramele,s .. llh menus.

Th..a packages alia.. complele control 01 then rigs
from Ihe keyboard, and more! O.lacom add"

" Scan f unctions added 10 radios that don·t
allo.. l hl l f rom tha front panal.
" Fraquency and alloclaled Inro memol')' limited
only by di Sk si o rag•.
" Tabular screen display of all of the channels
st ored in memol')' , along ..Ith a rull descrlpllon 01
each. Including:

_ mode (LSB. USB , FM, el c.)
- alghl cherecter .Iphenumerlc descrlpllon
_ signal band..ldth

"conllnuously y"lable scan delay from 100
mllilleconds up
" a fulHaalurad loggln, utlilty

~V~ILABl£ FOR IBM PC. rt. ~T,80386 256K RAM
1 SoERI..... PORT AND 1 flOPPY MI NI MUM

PROGRAM WITH INlll..... lIBR.I.IllES 99,95
RS-232 TOn l lNTERFACEONLVI"EEOED If DON 'T H~VE

M~NUFACTURER5INTERFACE)

EXTERN"'" INTERFACE AlLOW5 4 RAOIOS 99,95
INTERNAl. PC INTERFACEWI! SERI..... .. 1 RADIO PORT 129_95
Sl'ECTRUMAw.t.YZER MODULE (CALL FOR P!!K:E)
COMPlETE SVSTEMS1m:L RADIO. INTERfACE, COMPUTER,

AVAILABLE (CALL FOR PfllCEl

PROTECT
YOURSELF
FROM THE
HAZARDS
OFYOUR
TOWER

The"
'Hazer"

AVAILABLE MODELS

Hazer 2-Heavy duty alum. 12 sq . ft. load
Hazer 3-Standard alum. Bsq . ft. load
Hazer4-Heavy galv . steel 16 sq . ft.load
Ball Th rust bearing TB·25 for any of above

$311.95 ppd.
$223.95 ppd.
$291.95 pod.
$CALL$

DATACOM, INT.
8081 W. 2 1ST LANE
HIALEAH, FL 3301 6

AREA CODE (305) 822...6028

CIRCLE 14 7 ON READER SERVICE CARD

The HAZER has been designed for use with the Rohn 20 and 25 G tower or with our
aluminum tower specifically engineered for use with the HAZER. We will soon be offering a
model for the Rohn 45 and 55.

CALL 816-882-2734 TODAY
OUR EXPERT STAFF IS WAITING TO HELP

YOU ASSESS YOUR NEEDS

YOUR SATISFACTION IS GUARANTEED

fr.'" GLEN MARTIN ENGINEERING INC
·r ') Rte 3 Box 322
""- Boonville, MO 65233

CIRCLE 72 ON READER SERVICECA~

BETTER FILTERS
BETTER PRICES!

Big ads are costly. Small ones don't tell the
whole story but help us hold down the prices
of our top-rated FOX TANGO a -pole f ilters for
Kenwood. Yaesu. Drake. Heath. and Collins.
Most are still onl y seo-csame as f ive years ago.
Phone or send an SASE for our co mpl ete Price
List and Informat ion Sheets. Or order from our
drcp-tn scper.s pecteis below. Lim ited stock;
f irst come. first served, No COO's- ph oned
VISA/MC orders get pr iority. Shipping: US $5,
Canada $6, Other $1 3.

INTERFERENCE?

Use the above to improve your selectivity by :
f ilter cascading: replacing your present aging
f ilter with one of narrower bandWidth; or in a
homebrew des ign . The bargain SB·I 04A CW
can be used in any Heath rig by changing one
row-cost crystal; instructi ons sucouec .

BONUI

I 4·year Fox Tango Newsletter Index_

Reg, $ 5. Now fall

(w' l h purchase of any f,ller for 8 Yeesu rig)

FOX TANGO CORPORATION
Box 15944, W. Palm Beach, FL 334 16

Telephone: (407) 683-9587

MIIlI -. _ ......alTHI q ... Ul.I""1lI ~-4C Sse·2.U", 5695 .0 , $65 $50
Ililill se-104~ CW· 400", 339 &.7>'" $65 $35

Olh«< 556-1.812 .1 3395.0 1<", $6 5 $4 5
"111_ TS4.10 ......e c . .. , 81131.5 .", $6Q $ 50

TS52<l 556-2_1 'H, 3395_0 'H' $6Q $45
TS830 CW·400", 455.7 , $110 $ 75

YlIW rT-102 CW-250 '" 455 ,0 , $ 75 $55
rT· 10 1ZDlI07i~I_2 556_2.4'Hz $6Q $45

(602) 488-9755

* VHF and UHF Coverage

* Computer lntertace

* Speech Synthesizer

* 12 voe Operation

P.O. Box 31819
Phoenix, AZ 85046

New TeChnOlogr. (patent pending) converts any VHF or UHF FM recei ver into an
advanced Dopp er shift radio di rect ion finder, Simply plug into receiver's antenna
and ~xt~rnal speaker jacks. Uses four omnidirectional antennas. Low noise, high
sensitivity for weak signal detection. Call or write for tull details and prices.pDOPPLER SYSTEMS, INC.

* Security Monitoring

* Inter1erence location

* Stuck Microphones

* Cable TV l eaks

CIRCLE 15 ON REAOER SERVICE CARD CIRCLE 6 8 ON REAOER SERVICE CARO
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Number 25 on your Feedback card

ABOVE AND BEYOND

Pete Putman KT28
3353 Fieldstone Drive
Doylestown. PA 1S901

NY and Ontario
Grid·peditioning

I don't know how these things
get started ... Sometimes you get
an inspiration. sometimes just a
cockeyed notion. Like trying to
combine a long weekend with
some grid-hopping. Like driving
almost 1000 miles in 4 days via the
" scenic route" for the privilege
of standing in a downpour with 60
pounds of equipment on your
back. Or running back and forth
through Canadian and US Cus
toms via inconvenient ferry trips
to work a couple of stations on
903 MHz.

This was to be nothing more
than a short jaunt up through New
York state to the SI. lawrence
River, where I'd board a ferry.
boat to Wolle Island, Ontario.
Once there. I'd spend a leisure
ly weekend helping my fam ily
ccse up their summer home for
the season ... get a litt le swim 
ming and boating in .. .maybe a
lillie fish ing .. . maybe throw
some 903 gear in the car and try
operating from the back yard . . .
no, make that the ferry slip at the
southern end of the island . ..
better take some 1296 gear along
as well . , .maybe even something
for 2304 . , . not to mention a 2 me
ter liaison station.

Well, things got quickly out of
hand (as usuaf) and I found myself
speeding north on the Pennsylva
nia Turnpike on Thursday morn
ing , August 25 with the Honda
completely stuffed to the gills with

VHFand UHF Operation

camping and radio gear, Three
loop yagis and 15 feet of antenna
mast were fastened to the roof
carrier. and 1left behind more than
a few very interested operators
who would attempt to contact me
in three different grids over the
weekend.

I had decided to spend that
evening at my aunt's house in
Goose Bay , NY ... just a few
miles northeast of the dividing line
between grids FN14 and FN24.
Both are fairly quiet on the mi
crowave bands, with most opera
tion limited to grid-peditions. The
plan was to drive to a suitable high
spot after dinner and activate
FN24 for a few hours on 903 .
1296. and 2304, using 144.150
MHz as a coordinat ing frequency.

To that end , 1packed the Yaesu
FT-290R and a Microwave Mod
ules MMl-200S amplifier along
with a Tonna n ine element
portable yagi to make sure I'd be
heard . The Yaesu also served as
the IF stage for the microwave
equipment: An SSB l T-33S run
ning barefoot with 20 walls on
903 .100 : SSB LT-23S and
DownEast Microwave 2335PA
running 30 watts on 1296.100,
and a homebrew transmitter/ re
ceive converter running eight
watts concocted by Ron Whitsel
WA3AXV . The antennas were
halt-sized loopers designed by Bill
Olson W3HOT, with 19 elements
on 903. and 25 elements on 1296.
Only the 2304 looper was full
sized at 45 elements.

The forecast called for c lear
skies and no precipitation through
the weekend , so (of co urse) a
good-Sized thunderstorm showed

up about 6 PM Thursday and
washed out my carefully-lai d
plan s. A qu ick call to Dave
Hackford N3CX allowed me to
re-schedule for eenv Friday morn
ing, and I spent the better part
of the evening assembling the
stacking frame for the yagis as
well as packing the car.

Station Setu p

After dragging myself out of bed
at 5 AM , the three stations were
wired up on the passenger seat. A
terminal strip was plugged into the
main battery connector and I
brought oul 13.8 VDC tines to Ihe
two trensverters and the amplifier.
The Yaesu was fi lted with the
YBA·8 battery case, allowing a
maximum of three watts output
suitable to drive the transverters
or the MML amplifier 10 150 watts
output . An interconnected se
quencing box made sure all the
relays fired at the righl lime . The
only trouble was keying it with a
footswitch held in my hand!

The ent ire station managed to
travel about 20 miles down Route
26 to the small village of Pamelia
Four Corners, NY without crash
i n g to the floor ... quite an
achievement in itsen. After arriv
ing at the chosen location- a
500 + foot rise along a lonely rural
road-I set about erecting the
mast sect ions and microwave an
tennas just in front of the Honda,
using the bumpers as two of the
guy anchors. This was made nec
essary by the soil adjacent to the
road , which was very loose and
sandy.

Despite all of the time I spent
sell ing up the night before. things
took longer than expected and I
was unable to get a signal out on
two meters until almost 7:15 AM.
Considering it was a weekday
morning and I was several hun
dred mi les removed from my

target audience, I didn't expect
much activity on the liaison fre
quency. But 10 and behold, there
was Dave Halliday KD5RO in
Pittstown. NY (near Rochester),
all tuned up and ready to roll .
Someone actually bel ieved I'd
make it on the air ... will wonders
never cease?

Dave's two meter signal wasn 't
too encouraging until he men
tioned that his hardline was full of
water. Seen in that light. his signal
strength was amazing! We quickly
OSYed to 903, working a path
across lake Ontario of about 100
miles with 599 reports either way.
Dave suggested moving directly
to 2304 MHz to take advantage of
some nice t rope enhancement
over the lake. It was a good call, as
his 13 cm signals were just as
strong as those On 903, hitting S·9
on peaks and never dropping be
low $-3. Our 1296 aso was anti
climactic, as we both enjoyed
armchair copy (well , bucket seat
copy for me).

Wayne King N2WK was raised
at work and got on the air a little
after 9 AM , when we quickly ex
changed reports on 903 and 1296.
Were we having fun yet? You bet,
so as you might expect a squall
line quickly blew up over the lake
and headed in my direction. with
40 mph wind gusts straining
against the \1 ~ diameter guy
ropes. The 2304 attempt was
brought to a sudden halt when the
microwave array became ai r
borne and landed ten feet away in
the d itch . So much for FN24 .
SCORE: five contacts on three
bands, four bent elements, and
one ruined piece of coax .

North Of The Border

After fussing with the Canadian
Customs and Immigration service
and one wild ride across the SI.
lawrence on the Kingston lerry, I

Photo A. The Honda Civic 's front seat set up tor 903, 1296, and 2304
MHz operation.

Photo B. The portable antenna array. with 19 elements on 903, 25 on
1296and, 45 on 2304. Lots ofgain in a small area_
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Photo D. Last year's modest setup will be replaced by three separate
towers plus tots of aluminum!

Photo C. Mast support plate and guy lines . The Honda makes a good
anchor point!

grids on 2304 in th ree days! I
signed off with K2SMN and
crammed everything into the
pack , making a qu ick getaway
down the mountain about 1 PM.
SCORE: nine contacts on three
bands, two dead batteries, three
banged up loop yagis , and a nice
head cold.

The grand total for the weekend
was 23 contacts. Not quite as
many as I'd hoped for, but given
the cards I had to play with,
I'll take 'em . The co ld will go
away soon , and I' ll get over that
sore shoulder eventually . The
loopers can easily be repaired
as can the nine element Tonna
for two meters. All the sand I
brought back in my shoes will
end up in Ross' sandbox. Most
importantly, the memories-good
and bad-will last a longtime. And
maybe-just maybe-it'll be a little
easier next time I go .. . Above
and Beyond . fIJ

and K 2 S M N . N 2FR B a n d
KA2CKV in FN30 were worked on
two meters for their first FN23 con
tacts. A sked with W31P in Balti
more didn't pan out (although I did
hear his signals), so it was back to
1296 for a OSO with Bill K20 WR.
N3CX ran with me on 2304 and
copied a litt le bit of CW, but the
on-and-off cloud cover wasn' t
making things any easier.

Finally, KD5RO showed up to
try for the 13 cm hat trick. We
quickly made contact on 1296
for anothe r new grid but the
path looked pretty bad, as copy
wa s ro ugh on both sides. No
armchairs this time! To make mat
ters worse, the batteries were
running down, causi ng instability
problems with the 903 station.
Aod-you guessed it-thunder
was now heard to the northwest.
Despite the odds, Dave and I
finally hooked up after about ten
minutes, giving him three new

J

I.

during th e August ARRL UHF
Contest, operating 432 and 903
with splendid results, but this time
thi ngs were going to be a bit
rougher.

I proceeded serenely along 10
my tent site at Northampton
Beach State Campground, as
sured by the ranger that no rain
was in the immediate forecast.
The backpack was loaded up and
the antennas broken down for the
climb next morning. The pack was
quite a bit heavier than I had
planned, lipping the scales at well
over 50 pounds! This was largely
due to the Iwo gell cells which
made up 16 pounds of the total
weight . . .a necessary evil.

Six hours of driving and packing
made nodding off easy at 10 PM.
Thirty minutes later, I was jolted
awake by a tremendous thunder
storm and to rrent ial ra ins. It
con tinued to rain off and on all
night long, and a heavy fog had
settled around the campsite as
the alarm went off at 5:30 AM. It
didn't look any better at the base
of the trail an hour later. To scrub
or not to scrub .. . that was the
question. Well , the temperature
was comfortable .. .1 had plenty
of bug repellent. .. everything
was packed up as tight as possi
ble . . . what the heck!

One of the quaint features of the
Cathead trail is that it does double
duty as a stream-bed after heavy
rains . Th is and the ex tra te n
pounds of stuff on my back com
bined 10 extend the climb to nearly
one hour and 45 minutes, after
which I reached the top of the
mounta in and was promptly
soaked in a downpour. To make
things worse, there are no sner
tered areas on the mountain to op
erate from , so my choices were
simple: (1) Give up and retreat or
(2) Wai l it out at the ranger cabin
100 feet down from the top.

Option two gave me a chance to
dry out (slightly) while looking for a
glimmerof sunshine. After 45 min
utes wit hout rain, the ranger
solem nly informed me that the
forecast called for thunderstorms
the rest of the day. Weighing his
advice carefully and considering
my soaked condition, I made the
only logical decision: Go back up
to the top and get on the air from
FN23!

This was the fastest I've ever
set up on a mountaintop, with all
four bands fully operational within
20 minutes. Although things got
off nearly an hour late , the faithful
listeners were quickly raised, and
I banged out four 1296 contacts
with WA2TEO, N3CX, K2JWE,

arrived on Wolfe Island and imme
diately scouted out five potential
locations fo r that evening. In
keeping with the general trend,
none proved suitable. It was the
ferry slip or nothing!

The work at the house went fair
ly quickly, so I was able to spend
some time repairing the loop yagis
and reconfiguring all the equip
ment for Friday night. The two 12
volt gell cells needed to run the
2304 station were difficult to fas
ten down. The object was to keep
the power run short , so everything
wound up carefulty stacked and
balanced against the door and the
seat. One sudden stop and
CRASH!!! No more equipment!

Friday's blustery weather finally
died down about 8 PM, so I bid
adieu to the clan and drove for
about 25 minutes to the Cape Vin
cent ferry slip. Unlike the Kingston
ferry, this service stops after 7:30
PM and the area is relatively
deserted at night (albei t well-lit) .
Three huge tires served as excel
lent guy anchors, and withi n a
half-hour I was up and running
again on 144.150 from FN14.

Contact was immediately made
with K2SMN and K20WR in New
Jersey, and I was informed that
qui te a few stations were ready to
take a shot on 903. Unfortunately,
the excellent tropo conditions of
Friday morning were nowhere to
be found, which I assume was the
price paid to Mother Nature for
having such a beautifully calm
and clear night! Both N3CX and
K2SMN did report hearing my
cas on 903, although I was un
able to detect anything coming
back the other way.

Wayne N2WK was once again
on with a potent signal , so we ran
on 903 and 1296 with Tom Matt
W2DRZ in Jamestown , NY
tailending both times. Wayne's
big thrill came when I finally heard
his 2304 signal after about 15 min
utes of back and forth cas, giving
him a new grid and me a head
ache from having the receiver vol
ume up all the way! Shortly there
after, KD5RO popped up and we
quickly fired off OSOs on 903,
1296 and 2304 .. . again, arm
chair copy each time. After a few
more tries with K2SMN , I pulled
th e plug on FN 14 at 1 AM .
SCORE: ten contacts on four
bands.

On The Last Leg(s)

All of the previous weather con
ditions did nothing to prepare me
for the third and final leg of the trip
up Cathead Mountain in the lower
Adirondacks. I' d been up there
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" The gang
concentrated on SSB,
and made about 70 %

of the tota/14,BOOQSOs
on that mode."

Dx
Chad Harris VP2ML
PO Box 488J
Santa Rosa, CA 95402

The4J1FS M·V
Island DXpedition

In early July, 19sa, a learn of
three Finnish and three Soviet
amateurs operated 4J 1FS from
the tiny island of Malyj Vystoskij,
in the Bay of Vyborg. The one
mue-rcnq island lies about 75
miles northwest of Leningrad , and
only 25 miles from the border be
tween Fin land and the Soviet
Union .

The unique nxcecmcn started
as the Finns drove their van, heav
ily laden with a lower, antenna,
rig , amplifier, generators. and
lois of gear, down the roadway
bordering the Satmaa Can al ,
s ur rou nded by Sovie t terri
tory, to the last lock 01 the ca
nal , on the Bay of Vyborg. at
the eastern end 01 the Gulf of
Finland . John Ahlbo rn OHSNZ.
Perm Turunen OH2RF, and Martti
Lain e OH2BH made up the
Finnish hall al tha joint east-west
nxpecmcn. Their gear totaled
800 pounds. and included tables
and chairs, as well as drinking wa
ter, food , tents, and even a bag of
toilet paper!

Off To The Island

On July 7, 1988, the three
nxpecntroners loaded their gear
onto the so-toot motorboat Veera,
for the short ride from the lock
to Mal yj Vystos kij. The boa I
stopped al a Soviet Coast Guard
station to pick up the Soviet half
01the jOint eXpedition: Enn Lohk
UR2AR. Boris Stepanov UW3AX,
and Gene Shulgin UZ3AU . The
bare-chested Finns (it does get
hot in Finland in July!), showed
their papers to the guards at
the Coast Guard station , and
then all six sailed the short dis
tance across the bay to Malyj Vys
toskij .

The c rew quickly unloaded
their gear and started to set up the
tower, antenna, and gear. Their
operating permission restricted
them to a single rig, so they decid
ed to concentrate on 20 meters. A
40-loot a luminum tower wa s
capped with a KLM KT-34A. A
Kenwood T5-940 and TL-922 pro
vided the 4J1FS signal. They
gassed and lested the 3 kW Hen-

Number 26 on your Feedback card

Hams Around the World

da generator, and all was ready
lor the opening gun, at local mid
night.

Operating

The gang concen tra ted on
SSB, and made about 70% of
the total 14,800 a sos on that
mode. About 5,000 contacts were
made with US amateurs, and
another 5,000 with Europeans.
T hey wer e even succe sslul
in worki ng 2,500 Japanese ox
ers over the difficult polar path .
Excellent propagation prevailed
lor the entire operation, to the
great pl easure of the nxpect
ucners.

They were allowed to operate
on ly lor 96 hours. Just betcre
shutt ing down, UW3AX and
UZ3AU carved a center insulator
of sc rap wood. and improvi sed

a low -band an tenna lor a few
contacts . On July 12, they low
er ed th e lower and antenna ,
packed up the ir gear, and took
the short boat ride back to their
respective countries. The first
eve r joint eas t-west pure nx
pecmcn drew to a succe sslui
clOse.

History 01MalYi Vystoskil

M al yj Vys tos kij li es near
the mouth 01 the Setmaa Canal.
The canal was !irst constructed
i n 1856 to provide ac ce s s
for ocean·going vessels to the
lake reg ion 01 southeastern
Finland. During World War II ,
the Soviet Union annexed that
portion of Finland, incorporating
the canal and Vyborg Bay into
the Soviet Union. In 1962, the
Soviets agreed to lease back
to Finland that part of the canal
that ran through the now-Soviet
terrilory. Malyj Vys toskij Island
was part of that SO-year lease.
The Finns intended to set up

a reloading port and storage fa
cilities on M-V Island, but the
plans we re never carried out.
The civi lian population of the is
land left in World War II, and the
island has since remained unin
habited.

The Saimaa Canal, and M-V
Island, are administrated by the
Saimaa Canal Authority (SCA),
wh ich is composed of commis
sioners appointed by both Fin
land and the Soviet Union . To get
permission to operate Irom the
island, the nxoenttcn team had
to sec ure not only the permis
sion of the SCA to land on and
operate amateur radio from the
island, but also permission from
the USSR to cross the interven
ing territory, which swarms wilh
military activity . The ccrnplexi
ties of gening all proper papers,
and the need lor discussions
at the highest levels 01 govern
ment in both the USSR and
Finland, prevented easy access
to the island. In fact , the Finns
worked on Obtaining such per-

mission lor about 20 years!
In the 1960s, Finnish amateurs

felt that the island would qualify
as a new ex e c " country" under
the " separation by loreign land"
provision in the excc country
criteria. The island is essent ially
surrounded by Soviet territory,
and thu s met Point 3 of the DXCC
country criteria in 1970.

The ARRL Awards Committee
agreed with the Finns, and then
DXCC administrator Bob White
W1CW wrote a letter to the Finns
saying that the island would
be added to the DXCC list "at
such t ime as operat ion takes
place." There the mailer sat lor
almost 18 years, until the 4J1FS
bxoecntcn.

DXeC Questions

Will Malyj Vystoskij count as a
new one for DXCC? The situation
has raised many questions , ques
tions that must be answered be
fore the eXAC can make a de
cision.

The first quest ion, and per
haps the most basic, is whether
the island can be immediately
added to the excc list on the ba
sis 01 the t s-veer-cc letter from
W1 CW? The Finns feel that they
have a firm commitment from the
ARRL that Matyj Vystoskij would
be added to the DXCC list " at
such t ime as operation takes
place " from the island. There are
no conditions nor time limit im
posed .

The ARRL however, elected to
treat M-V island as a new applica
tion for separate country status,
and referred the matter to the ex
Advisory Committee lor evalu
ation.

This raises two more questions:
Should the application be evaluat
ed under the DXCC guidelines
that prevailed in 1970 or should
the new exec ru les, adop ted
by the ARRL Board in January,
1988, be used instead? II the
latter, does Malyj Vystoskij count
as one of two islands, or must
the more stringent zs-mue sepa
ration limit be used? (M-V is only
25 miles from Finland, and would
not count as a separate country
under new Point 3(a).) So which
rule app lies , co nt inent land
mass-Point 3(a), or Islands
Point 3(b)?

The use of the 4J1FS callsign
confused many Oxers. II Malyj
Vystoskij island is actually Finnish
terri tory , why did the eXpedi
tloners use a Soviet 4J callsign?
They argue that the SCA does
not have its own Internat ional
Telecommunicaticns Union (ITU)
callsign allocation , and thus any
callsign can be used, as in the
case of Spratly or Abu Ail. Discus
sions with the Russian Rad io
Sport Federation (RSF) led to
the issuance of the 4J1FS call,
symbolizing the first joint Finnish
Soviet DXped ition. The ASF only
provided a d istinctive catlsiqn,
not a license. SCA licensed the
operation.

Further evidence that the island
is indeed under Finni sh and
not Soviet juri sdiction is that
the Finnish members 01the team
did not have Soviet visas, normal
ly needed by Finn ish vis itors
to Soviet territory. Their passes
were issued by the SCA, not the
USSR.

The eXAC has a great many
questions to resolve over the ex
CC status of Malyj Vystoskij, but
regardless of their determination,
the 4J1FS was a splendid exam
ple 01 east-west cooperation, per
sistence, and planning. Conqretu
lations to all involved! III
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Number 27 on your FHodMck card

Barker and Williamson
PT-2500A HF Amplifier
Speak softly and carry a big signal

two Eimac 3-500Zs in parallel operating at 3
kV (in a grounded-grid design) have an input
impedance just over 550, circuit a must be
maintained.

The output circuit is a pi-L design using a
235 pF, 6 kV variable tuning capacitor and a
heavy-duty, silver plated 7 kV rotary inductor,
which allows impedance matching over an
even greater range than the simpler pi- and
Loetwcrks. Pi-L circuits attenuate harmonics
better than the other networks. typically - SO
to -55 dB with circuit a in the 10-15 range .
The PT-25OOA speci fication calls for 50 dB
min imum suppression of harmonics . easily
meeting FCC requi rements. (Part sz.zaspec
nes no spurious emission shall exceed - 40
dB below the fundamental or 50 mW. Assum
ing a mean carrier power of 1500 watts, 50
mW is - 44 .8 dBc.)

Since the PT·2500A uses a grounded-grid
(cathode-driven) design, it is well suited for HF
linear operations. Actually, grounded-grid am
plifiers requ ire higher drive levels than, say,
grid-driven circui ts. Also, the design must
precisely maintain circuit a , Of wevetcem dis
tortion occurs. The Pi-L output ci rcuit compo
nents assu re constant C , and so he lp
minimize intermodulation products.

A chain is only as strong as its weakest
link, and in many amplifiers, the power supply
is given less attention than the rest of the
circuit . Not so here. B&W has designed a pow-

Barker and Will iamson
Bristol PA 19007

(215) 788-5581
Price:S2175

er supply worthy of a
cont inuous-duly ampl i
f ier . It uses a main
transformer rated at
1300 VA, a separate fil
ament transformer. as
well as "computer
grade" filter capacitors.
Although B&W recom
mends 230 VAC prima
ry power, the unit will
run from 115 VAC if 25
30 ampere service is
available.



" The first moment
of truth is always the initial flip

of the main power switch, and I got
quite a surprise when my PT-2500A

came to life . . . "

we;ght 6"" fbs

:z:

"" d.i'l IS .. \J$O -'I
u ..... WlLLLUI80If
~~-""""'.'~J<

"' ......-..- _"' Callo&C<»O'__.....QQ;,

(:I n ) 1","",l

FEATUIilES INClUDE:
• seees para llel cccocece connection

tor grealer harmonic crteroctco.
• If'H:ircUit wattmeter fOf continuous

monitoring
• Vernier tuning for easy adjustment

Front panel switching allows rapid selection
01' antennas. or to on extemol dulTVT'lv load.
er permits bypassing the tuner
()irnorlsiOn(Approx ): 11 ~ wide 1< 13" deep

x 6" high

MODEL VS1SOOA ANTENNA COUPlER
The 80rker & Williamson VS1500A onterYlCl
coupler is~ned 10 match wtuolly onv
rE!C8lYElf, lfoflSmltler or transceiver in !he 160
to 10 meter range (18 to 30 MHz) with up to
1500 watts RFpower to almostcrw c nteroc.
including dipoles. inverted vees. vert ica ls.
rrcone whips. beams, random wiref and
c rtees. fed by coaxcable. bcorceo lintl$Of
a Single wire A 1,4 balun is built in br
cceeectco to bakJnced lines

PrICe $2175 .00 FOSFactOf)' .
Price Includes one year limited warranty.
Ca ll 01 write factory for complete speci
ficatiOns

Moon m SOOA LINEAl! AMPLIAEIiI
The Barker & Williamson PT2500A Linear Am·
plifler IS a completely seu-cootaeee table-top
unit designed for continuous SSB. CW, RTTY,
AM or ATV operation. Intended for coverage 01
all amateur bands between 1.8 MHz and 21
MHZ. Two type 3,5002 glass envelope triodes
prOVIde reliabtllty and rapidtum-ootune.

fEA,TUIilES INCLUDE:
• Full 1500 wolt output
• Pl-network input for malumum drive
• Pressurized plenum cooling system
• DC: antenna reov rc-rasr-eeecoectce
• lUuminOted SoNR and power matets
• Vemief tuning for accurate settings
• Pl-l output for gr8()191 hormonic

attenuatiOn

Ruggedly constJUCted 01' proll'Ofl dEtsign this
OfTl)Irl' ier rerects the monulacturer"s critical
attentiOn to oetcas- such c s the sirver·ploted
tonk coil 101 moxlmum ettce-cv. Cathode
zener fuse and int8l'f)(]l(ellferf)(]1 cooling are
among the protective coo safety devices
employed Input and output impedances
are 50 otlms

Dimens;ons 1r: wide 1< 19" deep 1< 6"''h high
we;ght 00 ItIS (shipped in3 cartons 10 meet

lPS reQt1irements)

Price $499 .00 FOS FaCIOf)'.
Fully warranted for one year.

CIRCLE 53 DI'l RUDER SERVICE CARD
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flip 01 the main power swi tch, and I got quite a
surprise when my PT-2500A came to life : II
was quiet! I could actually carry on a whisper
ing con versation without an obtrusive whirring
from the 60 ctm squirrel cage fan. QRM on the
band is bad enough, bu t hours mrc a contest I
have found myself hating unnecessary noise
in the shack . What a race surprise, indeed, to
find the PT-2500A MUCH quieter than the old
Alpha 340 I had come to despise .

The second moment of truth comes with the
application of RF to the input for initial tune
up. No problem here, and tune-up is very sim
ple. Fortunately, th e PT-2500A does not
require a warm-up period . The green OPERAT'E

lamp lights when the STANOBYswitch is flipped
to OPERATE. With no input, a quiCk check of the
plate current should show 40 mA and 100 mA
in RTTY and SSB modes, respectively . A
quiCk adjustment of the exciter drive so the
grid current is 90 mA (CW mode) followed by
alternating TUNE and LOAO adjustments, will
resonate the ampli fier.

After several more checks to make sure the
currents and voltages are with in specs, the
PT-2500A is ready to speak to the world . For
fumbling lingers or forgetful hams. the PT·
2500A has an SCA grid protection circuit.
which will shut the ampli fier down if grid cur
rent exceeds 400 mA oThis is a nice feature,
particularly for hams who forget to reduce
drive or who get carried away and Iry to get
every last milliwan out of their amp by over
driving it.

Several months of use didn'l turn up any
thing wrong with the PT-25OOA, II worked
great in all modes. It does not key fast enough
lor AMTOA or QSK CW , but with a long
TXDELAY, it's even fine for HF packet. All signal
reports were clean; 00 one reported AC hum
or other signal distortion . A sonagram taken
by a fr ie nd several hundred miles away
showed no leading edge clicking or chirp from
35 WPM CW signals . In a dozen comparisons
of audio quality of SSB signals with and with 
out amplification. there were no remarkable
changes in signal characteri sti c s except
strength. indicative of lin le intermod ulation
distort ion .

It's too bad I had to send the demo unit
back . The PT-2500 fil s in quite well with
the " superstation" many of us dream about,
Considering the bang fo r the buck (about
$1.45 per watt), it's a pretty good deal. B&W
is known lor quality products, antennas.
and components. The PT-2500A linear am
pl ifier is worthy of their name. I know what's
going on my Cnns tmas wish list Ihis
year . .. DI

tne extra few minutes to carefully inspect each
tube and chimney for possible damage. A
magn ifying glass can help highlight small
cracks. (Report damage to the carner.)

The lubes drop relatively easily into place.
Do not twist the glass tube envelopes! They
will break. Also, be careful oot to bend or
break the base pins. Even moderate taterer
force can damage the tubes. Assuming the
tubes are undamaged at this point, the glass
chimneys mount concentrically around them.
The pla te heat sinks then screw atop the
tubes, and the sinks in turn accept a screw
connection from the paras itic chokes. Voila!
An amplifier almost ready for action .

Dream Shack Operation

The controls and meters are surprisingly
simple to understand , and the inst ruction
manual c le ar ly explains each function.
Review the manual BEFORE turning the pow.
eron.

The large vernier kroes on the amp's leh
face control load and tune settings for adjust
ing the output impedance to the load, and
tuning the variable RF capacitor, respectively.
The scales are 0-100. which make accurate
recording of settings very easy. The knobs'
actions are very smooth, th ough with re
spectable resistance to prevent inadvertent
movement . The Six-position bandswitch
yes , it only has five markings-selects the
band of ope ration: 160. 80,40, 30, 20,1 7,1 5,
and (with modification) 10 meters.

Two white rocker switches below the meters
select SSBiCWIRTTY modes and OPERATEJ
STANOBY. The mu lti-function meters show
plate voltage and grid current. as well as lor
ward and reflected power.

The tirst moment of tru th is always the initial

Don't even think about plugging in the AC
power cord unt il the cover is secure again .
The PT-2500A has microswncnes closed by
proper cover seating, and only then will ma in
power be ava ilable. Good safety practice ,
however, insists On no AC connections until
the cover is screwed back on. Remember , this
is a high-voltage device, not a solid-state
transceive r with CMOS circuitry and TTL
voltage levels. Treat the amplif ier with the ut
most respect and with safety in mind.

Aller the RF input, connect the antenna re
lay (key down) and ALC cables between your
transceiver and the amplifier, and attach a
properly resonant antenna (SWR less than
2:1, and preferably less than 1.5:1) or a dum
my load to the AF output connector, Use the
latter while becoming familiar with control set
tings and tuning,



CIRCLE 127 ON READER SERVICE C,I,RD

CIRCLE 326 Of<l REAO£R SERV ICE CARD

Numbef 21 OIl )'ou, FHdback ntd

and 1-75 area on 146640 - . For tickets and
table reservations. contact HPA.R.e. , PO
Box 368. Hazel Park M1480JO.

JACKSONVIllE Fl
DEC4

Shows uoumuec. rnc .. is holding its annual
PC Fest Computer Show and Sale , II will be
held at the Prime Osborn Convention Center .
The show consists of: supplies , chips and ICs,
software/hardware, new and used equipment
local and national dealers. closeouts and liqui
dattons, Commodore, Amiga , and Atari Soft·
ware. brand names. IBM Clones, Apple prod
ucts and savtng s of 25-85% . Shaw hours are
from 10 AM to 4 PM. For more in formation to
reserv e a table or to get on lhe mailing list
contact Shows Unlimited, Inc., at 301-970
22100r 301-626-0311 .

ALABASTER AL
DEC 10-16

The Shelby County Amateur Radio Club will
operate AC200T to celebrate the 200Ih an
niversary of the US Constitution and the open
ing of the club station in Pelham, Alabama.
AC200T plans to operate all HF bands. ccn
centrating on CW alld SSB. Other modes will
be used if available. Special efforts will be
made to contact Novices. Include SASE with
OSLs and send to W4DYL , 632 Glen Park
Drive, Fairfield AL 35064.

GARLANDTX
DEC 24-30

K2000HD. of the Garland Amateur Radio
Club, will operate CW oSSB. and digital, on 80
thrcuqh 10 meters beginning 000l Z the 24th
through 2359Z the 30th . For special OSlo
send your OSl and SASE to KF5PE. 2934
Cotton Gum Road, Garland TX 75044 .

NEW CARROLLTON MD
DEC1 7

Shows Unlimited, Inc., is holding its annual
PC Fest Compuler Show and Sale. It will be
held at the NewCarroll1on Howard Johnson's
Hotel. The show consists of: supplies, chips
and ICs. software/hardware, new and used
equipment. local and national dealers. close
outs and liqu idations, Commodore. Amiga.
and Atari Sol1 ware, bra nd names, IBM
Clones. Apple products and savings of 25
85% . Show hours are from lOAM t04 PM. For
more information to reserve a table or to get on
the mailing list con tact ; Shows Unlimited, Inc.,a' 301-970-2210 or 301-626-03 I1.

BURLINGTON IA
DEC 17-23

The Iowa Radiosport Society will be operat
ing Amateur Radio Special Event Station K20
0AW in celebration of the Constitutional Bi
centennial and the 150th anniversary of
Burlington , Iowa. as the first territorial capitol.
Operations will be on CW and SSB, as propa
gat ion permits. with special emphasis on op
erat ions in the 10 meter and other Novice seg
ments. Special OSL cards will be available for
return upon receipt of SASE or SAE and IRC
sent 10: 1.R.5.AC., 923 N. 9th St., Burlington
IA 52601 .

Ham Doings Around the World

SPECIAL EVENTS

ORLANDO Fl
DEC 3

Shows Unlimited , Inc .. is holding its annual
PC Fest Computer Show and Sate. It will be
held at the Orlando Twin Towers Hotel. The
show consists of ' supplies. chips and ICs.
softwarelhardware , new and used equipment.
local and national dealers, closeouts and liqui
canons. Commodore. Amiga. and Atari sen
ware. brand names. IBM Clones, App le prod
ucts and savinqa of 25-850/0 , Show hours are
from 10 AM to 4 PM. For more information to
reserve a table or to get on the mailing lisl
cont act Shows Unlimited, Inc.. a' 301-97D-
22 ~0 or 30 1-626-<1311.

FLAMINGO FL
DEC 3-4

The Everglades ARC Will operate W4SVI
from 1400Z Dec . ate 1900Z Dec. eth, to cele
brate the 41 st anniversary of Everglades Na
tional Park. Operation on CW is near 7030 .
14030, and 21130 kHz , and on SSB. near
7230. 14230.21330. and 28375 kHz . Novice
contacts on 7130. 21130, and 28375 kHz .
Send a SL and 2 stamps 'or unfolded certtn
care. Novice certificate for those who identify
as Novices on 2 of 3 bands. no stamps re
quired . FA.R.e. , PO Box 113. Homestead FL
33090-0113.

SAN BENITO TX
DEC 3-4

The San Benito ARC 's Texas State OSO
Party is from 0001 UTC the 3rd to 2359 UTC
the 4th. Texas stalions may contact any ste
non. non-Texas stations may contact only
Texas stattcns. All amateur bands, except
WARC. Three contacts of 1 each per band
permitted . Suggested frequencies are 40 kHz
up from band edge for CW, and 1.890. 3.885.
7.285. 14.285. 21.360 . and 28.405. Novice
segment CW operation . 25 kHz up from low
band edge. Certificates. For information on
exchanges, scoring, and certificates. contact
San Bemta Amateur Radio Club: #2247 SSC,
PO Box 1382, San Benito TX 78586-1382.

APACHE JUNCTION AZ
DEC 3-4

The Superstihon Amateur Radio Club wil l
host the 1988 ARRL Superstition Hamtest at
the corner of Brown and Meridian . Swap and
shop both days. Test booth with 120 volts AC
and antenna. Food, camping (no hookups).
Tailgate admission is $3 and general admis
sion is $1 for both days. Primary talk-in will be
on 147.12( +) repeater, and on the 145.41( -)I
223 .82( - ) link system. You can obtain infor
mation on 146.74. 146.94, and ZIA system
repeaters as well. Contact Bill Glaze KA7SUF
at 602-832-3955 or Larry Kuck WB7CRK a'
602-986-2298.

HAZEL PARK MI
DEC4

The Hazel Park Amaleur Radio Club will
hold its 23rd Annual Swap & Shop atthe Hazel
Park High School , 23400 Hughes. General
admission is $2 in advance, $3 at the door.
Children under 11 free . Tables, $1 per foot.
Plenty of free parking. Talk-in from the s-mne

From
Only

53495!

FREE
IBM - PC

SOFTWAR( CATALOG

INTERCON Data Systems
D~pt . 1 . r' .0. BOll 696

G.unbrllls. MD 11 OS4.Q696

Ponadoptor especially designed
for the R·7000 receiver . For use
with a sta nda rd scope. Variable
span width from 1 to 10 Mhz .
Uncover unknown elusive signals.
Complete with all cables . & 90 day
wa rranty . $349 .95 Shipped . Po.
res. add 6%.

GTI Electronics
RD 1 BOX 272

l e highton. Po . 18235
717-386-4032

• Momentary or latched output
• Mult iple Group-Call response
• High stability xtal controlled 551 -202
• Ideal for an economical alert sys tem
~ NK-1 K(kill ' 34 .95

= NK 'lW (WiredlTesled) 144.95
[1I] IAdO' $2 00 SfJ'wmg HdlIdl "~ In US A,

MaTron Electron ics Call r~l ·free

es W '''''" 1-800-338-9058
Eugene OR 97405 01 I~O:J1 68HI18

• f or Ham>. EI ~(l rKa l F.n·
~ I !l<",r, and Fimd.\ PC
1I,~"

• H u n,jr~J, 01 I'f<l ~ ram>
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R-7000 Wide spon Panodaptor

NET-KALL NK-1
DTMF ALERT DECODER

• He' " al..., a Chcal" l al(~ •

f'rn~ rJm, I nduJ~:

C W COD E I'KACTICE • COl''':TEST LOG' ".·. ·u'''I<"
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SYMBOL OF ENGINEERING INTEGRITY. . .QUALITY
WORKMANSHIP. . .RELIABLE LONG-LIFE PERFORMANCE

ATR·IS TUNER

A peak reading wattmeter and SWR bridge ISstandard In the
ATR-15 It accura te ly reads erweioce powers up to 2KW

Size 6"H x 131/.W x 16'"0 Wgl 14 Ibs

AL·1200 LINEAR AMPLIFIER
3CX1200 TUIE

Full leg al output Wi th 100 wafts dnve

Size 18W'O X17'W X10"H Wg t, 77 Ibs

AL·ISOO LINEAR AMPLIFIER
1877 TUII

Fun IeQaI output With 65 worts owe

The cooling system in both ompllflels «eeos the
tvce sctew ceow 1M rrorctccrwees ratings even
when epera tlr"'Q at 1500 watts output With a steady
carr ier The f»oment supp>y res irvush current ~m!tlng

to Insure maximum tube Ille

The Amerltron ATR·15 IS a
1500 watt "1" retwork tuner
that covers 16 through 30 MHz
in 10 ded ica ted bonds Handles
fu ll lega l power on a ll amateur
bonds above 18 MHZ

I=lve outputs ore seecteo from a recvv duty ootewc SWitch
allOwing the rcoo croce 01 trvee COOxlO1sres. one slng"e
terminal feed or 0 coo-ceo output An Inte rnal balUn pro
vides 11 or 4 1rotcs (user selectable) on the coo-ceo output
terminals

AL·80A LINEAR AMPLIFIER
The At-80A will provide a .Ignal output that I. within 1/2 "S" un"
of the '/(1nal output of the mo.' expensive ampllfl.t on the
markel-and af much low., cosl.

The Ao-entron AL·80A combines tne economical 3-scx)Z With a
heavy duty tank Circui t to ocr-eve nearly 70t eHIC16ncy from 160
to 15 meters It has wide frequency coverage for MARS and other
c utroreeo services Typical crwe is 85 wafts to give over 1000 worts
Pl:P sse and 850 watts CW RF output. A new Pi-L outcot crcwt lo r
eo. oro 160 give s full band coverage and e xcep tionally smooth
tuning

Size lS'h"D x 14"W )( S'H Wgt 52 Ibs

AL·84
LINEAR

AMPLIFIER

SIze ll'hW x 6"H x 121h"O Wgt 24 'os

t re Amerttron AL·U ISon eccooncot omphher u~ng four
6MJ6 tubes to oeveco 400 watts output on CW and 600
wortsPEP on SSBfrom 160 through 15 meters DrIVe required
IS 70 w tvccot 100 w rnox The ccssrve Input networK
o-esents a sow SWR input to the exciter Power Input is 900
watts The AL-84 is on excellent bock-up. portable or
beginner's ampl ifier

RCS·4
FOR CONVENIENT

INSTALLATION

No control cable required
Se lec ts o ne of four a ntennas
V$WR: under 11 to 1 from 18 to
30 MHz
Impedance: 50 o hm s
Power capability: 1500 watts
overage. 2500 watts PEP
mo cmum

Remote COAX Switches RCS·8V
FOR SPECIAL

APPLICATIONS

Selec ts up to five antennas.
Loss at 150 MHz: le ss than 1dB,
VSWR: under 12 to 1 DC to 250
MHz ,
Impedance: 50 ohms,
Power capability: 5 kW below
30 MHz. 1 kW at 150 MHz

Available at your dealer. Send tor a catalog of the cemprete "MUllRON line.

A~!;.iT.O~
9805 Walford Avenue. Cleveland, Ohio 44102

For more Information: (601) 323-9715 • Technical Inquiries: (216) 651·1740

ClItCU a14 ON RUD£R SERVICE CAIlD
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Complete Line 01VHF/UHF Revr. & Xmtr.
Boards & Assys. also available. Plus 10,
COR, DTMF Control Bds. , Antennas,
Duplexers, Cabinets, etc . Inquire.

For that new Machine-Spectrum now makes
3 lines of Repeaters-the world famous
Deluxe SCR1000A, the Low COlt line of
SeR7T. , and the new State of the Art
Microprocessor Controlled SCR7000X Line
of Repeaters which will be out very soon.
The SCR77 Repeaters maintain the quality of
design. components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the "bells &
whist les" have been eliminated-at a large
cos t savings toyou!The SCR77 is a real " work·
horse" basic mach ine designed for those who
want excellent, super-reliab le performance
year after year- but no frills!
Of course, if you do want a Full Featuredl
Super Deluxe Repeater with Full panel
metering and controls, and a complete list
of ' b ull t · l n' options, then yo u want ou r
5CR1000A orthe 5CR7000X.
AJI three avaifable with: AutopatchlReverse
PatchlLandline Control; Touch Tone controt of
various repeater functions: 'PL': "Emergency
Pwr.lID"; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc.

We 've got the greatest
design/performance
" Know-how"- l S years
in the business-with
constant improvements in
our Repeaters & Link Units!

-
..._----._--

For the Finest in Repeaters,
Go with the Lesder-«

-- .- -• • •

1055 W. Germantown Pk, 510. Norristown, PA 19403· (215) 631-1710· TELEX: 846·211
FAX: (215) 631-5017 tIItCl.E II 0JIl1tW)D IDMCI WID

Shown in optional cabinet.

Call or wr ite today for details and prices!
Get your order in A.S.A.P.!
Sold Factory Direct or through Export Sales Reps. only.

'!Js101 SPECTRUM COMMUNICATIONS CORP.



" . . . bungled divided efforts
would only ensure that the FCC

decision would stick. r r

Numbei' 35on ,our Fee<lbIoeI< e.rd

LOOKING WEST
Bill Pasternak WA61TF
28f97 Robin Ave.
Saugus. CA 9 1350

The Save 220 NTRN

How does amateur radio tell a
dear-eared FCC that we will not
accept their highly questionable
reallocation of 220- 222 MHz?
This was the question puu ling
220 Notes Editor Art Reis K9Xl
and myself when we sat on the
phone trying to find some answers
to this and other allied questions.

Since the release of the Report
and Order on PR Docket 87-1 4
last August. the amateur commu
nity continued to grow ever more
incensed at what it saw. In its deci
sion. the Commission used arbi
trary and capricious methods to
take 220-222 MHz from hams and
give it to private businass inter
ests. Even after the story dropped
from the front pages of the various
amateur news publications , the
level of resentment toward the
CommiSSiOn. and specifiCally its
oece of Engineering and Tech
nolOgy, continued to grow. That

became a story unto itself. Usual
ly , wi thout follow-up coverage,
nothi ng is forgotten sooner then
yesterday'S news. It wasn 't the
case here, as everyone-be it the
Novices on 10 meters and the re
peaters of 1V4 meters. the Techs
01 2 meters, the DXers on 20, or
the late-night Extras in OSO on

75-became involved and stayed
involve d. The inter-com munity
and intra-community chatter was
the same: US hams will not rest
until the reallocation decision is
reversed and the entire spectrum
from 220-225 MHz is declared
" amateur exclusive! "

Fits and Starts

There's great motivation in the
amateur co mmunity to fight this

matter, but many people are going
off half-cocked in their attempts.
The worst it of all seemed to be the
hamnawyers, many of whom obvi
ously did not understand either
the terms of the Federal Adminis
trative Procedures Act or the lim.
its available to them in the Federal
Court system. They were heard
loud and clear before many clubs
and on many net s with the ir
th rea ts o f C iv il Right s suits
against the FCC. Fortunately, one
perspicaci ous hamllawyer. Joe

Merdler N6AHU, pointed out the
danger of all the rhetoric and pos
turing-bungled divided efforts
would only ensure that the FCC
decision would stick. Uni ty was
desperately needed .

Resurrecting the NTRN

Enter the NTRN. Many people
were involved in getting the Na
tional Teleconferencing Radio
Network (NTRN) back up and go-

ing . (See November " l ooking
West" for details.) Lou Appel KJ
OIUO is the unsung engineering
hero of these events. He supplied
the mid-USA te lephone intertie
system and was the man who sat
there control ling it during each of
th ese events in the past , and
came through for us in shining coJ.
ors again on 2 October.

There were four basic jobs to
do, and really only two people to
do th em. We worked out the
NTRN format in one night . We
needed a panel of experts repre
senting every interest on 1V4 me
ters. We had to publ icize the l ime
and dale of the NTRN. Fil\8.lly. we
had to register all participat ing
oullets where the NTRN would be
heard and assigned a port on the
teleconference bridge.

While Art put together the "pan
el" and secured studio facilities, I
alerted the vast majority of active
hams in the US to the NTAN
through my Westli nk Radio Net
work Newsline, and other news
letters . Soon the phone at my
house was ringing day and night
with requests for leleconference
bridge assignm ents . On ly re
pealer groups. bulletin stations,

Continued 0tI page 100

•

PARAGON
• Full Featured S,nlhesized

HF Transceiver
• General Cov erage Recerver
• tOOw Output
• SSB. CW, FSK. Ophonal FM
• 62 Programmable Memories
• Made In USA

YHFIUHF
AMPS

IC·32AT
• New Dual Band HT
• RX·138·174 MHz

440-450 M Hz
• TX·140·15O MH z

....0-450 MH z
• 5 Watts Output o n Bo th Bands
• Fu ll Du plex & 40 Memones

o
ICOM

IC·228A
· 25 Watt, 2 Meter FM Mobi le
• ReV 138-174 MHz
• TX 140-150 Mhz
• 20 Memories

~VAESU

FT·747G X
• 100Walls 01Economical

Performance
• Dual VFO·s. 20 Memories
• Rei. ewes from 100 kHz·30 MHz
• Buill·in CW Filler + More

FT·212 RH
• 2 MeIer Mo bile
• Optional , Internal Digital

Voice Recorder
• AX 138·174 MHz
- r X 144· ' 48 MHz
·45 Watts Qul pu!
• FT-712 RH Avai lablefor 70<;m

P.O. Box 6522
220 N. Fulton Ave.

Evansville,lN 47719-0522

Store Hours
MON·FRI: 9AM ·8PM

SAT: 9AM· 3PM
CENTRAL TIME

the,=,::
HAMSTATION

SENDA SElF "'DDRESSED STAMPED
ENVElOPE ISASE) FOR NEW "'ND USED

EOUIPMENT SHUTS

W"'RRANTY SERVICE CENTER FOR,
ICOM . Y"'ESU, TEN·TEC

FOR SERVICE INFORM...TlON CAl l
('1 2)"22-02S2

MON DAY ·FRID...Y
' :OO ...M · 12:00 NOON

TEAMS:
P'l1c:ts De N« llldlu Sllipptllt_
P'l1c:t .... ...' ....b·llt' SdjlCt III

e-" WItMIrt NOla
IIlnt Or" s SllipjIH n.. S,1IlI Diy

._ COD'sW*-

~ =~m!

AUNCO
. o..4I e....o_~

'00- ' <9 _ .. ...,-44(l-,05O .. .. ,
, ZI Poor__ " _
• Z'!i w..,s0.11>." Oft Bolt> a-.
• '-- " ,'" Eo lta h " "'"

MFJ

MFJ·1278
• l,lulh-MOO.. Oa l1 eonlrolle•
• Packet . RTTY. ASCII . CW WEFAX.

SSTV. ConIUI l,lemory Keye•

Orders and Price Checks Call 800-5 2 3-7 7 31 Ind iana and Informalion
Call 1·812·422·0231
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Number 29 on your Feedback c.rd

"Christmas Island
is in the Indian Ocean, 220 miles

south of its nearest neighbor
Indonesia . . . "

"

-.
ISLAND

)

Two Christmas Islands

Hams around the wortd know
the island as VK9. The current
Call Book lists just two stations on
the island, and one of those is the
club station. Still, the island is on
the air enough so that it didn't
make the latest list of " 100 most
wanted OX stations," compiled by
The DX Bulletin .

One caution: This Indian Ocean
Chris tm as Island is often co n
fused with the other Christmas
Isl and , the one in the South
Pacific, located 1,300 miles south
01 Honolulu . This South Pacific
Christmas Island is the largest 01
the 33 islands of the Republic of
Kiribati.

Dedicated DXers never confuse
the two islands-hams on the
South Pacific Christmas Island
use th e East Kiribati p refix
T32, which counts for the country
of Kiribati, not for the " country"
known as Christmas Island. III

island became an Australian ter
ritory.

In 1963, Christmas Island be
gan issuing its own stamps. They
are especially colorful and aurae
uve. Some show the earty sailing
vessels and sail-and-steam ships
which visited the island . One
1980-81 series shows 16 steps 01
mi ning-drilling, d rying , crush
ing, etc. While the stamps are
avidly sought after by many col
lectors, they have not yet become
particularty valuable. In a single
year, the stamps brought more
than a half-million dollars to the
island.

For resident Europeans, the
center of social lile is the Christ
mas I s lan d Club , feat uring
a swimming pool , tennis courts,
and movies . Other island attrac
tions include a nine hole golf
co u rse, c ricket c lub , and,
on Phospate Hil l , a bu i lding
known island-wide as the " Ham
Shack."

,
•

OPERATOR
n lA MO, 1'10/1

V K 9 X I CHRISTMAS

(j~;~~

Christmas Island. The majority
are Chinese and Malays; most of
the others are Irom Australia, New
Zealand , and Ind ia. Just three
years ago, before mining de
clined, there were around 3,000
residents.

Unemployment is high. In 1985,
the government started retraining
programs to help islanders lind
jobs in Australia. A " Resettlement
SCheme" provides incentive pay
ments to encourage residen ts to
move oft-isrand .

Until just 100 years ago, the is
land was uninhabited. The first
residen ts came in 1888-14
British adventurers. The coconut
palms they planted still stand
along the beach .

In 1895, large deposits of phos
phate were discovered. A British
company started mining there two
years later.

During World War II , the
Japanese occupied the island.
In 1946 the island became part
of the Colony of Singapore. The
mi ning company was bought
by Australia and New Zealand
in 1948, and ten years later, the

fed by as much as 100 inches 01
rain a year. Temperatures range
between 75 and 85 degrees.

Most 01 the coastline consists 01
cliffs up to600 feet high. There are
a few sandy beaches and some
small bays. Flying Fish Cove is the
island's lone port.

Who's There?

Only about 1,000 people live on

A little Geography

Christmas Island is in the Indian
Ocean, 220 miles south 01 its
nearest neighbor Indones ia ,
1,000 miles north and slightly
west of the mainland of Australia.
It is 12 miles long . 3.5 to 9 miles
wide. and it is a 55-square mile top
01 an undersea mountain.

The island 's central plateau is
about 1,000 feet high. Rain forest
covers three-fourths of the island,

up to seven pounds.
The island also ranks as one of

the world's great seabird habitats,
according to Australian conserva
tionist John W. Hicks. 01 the eight
kinds of birds which breed there,
three-the Christmas Island
frigate bird, Abbott's booby, and
the gold bosun bird-breed
nowhere else.

In addition, of the some 200
different flowering plants growing
on the island, about 30 are en
demic.

To preserve those distinc tive
plants, birds. and crabs, a six
square mile national park was es
tablished in 1980.

are clearty needed. In addition to
tourists, the government is trying
to entice small-scale manufactur
ing and agricultural ventures. But
a bothersome block to t hose
plans-actually inhibiting virtually
all activities on Ch ristmas Is
l and - a re the swarming red
crabs.

Once a year in late spring, lor
about nine to 18 days, some 120
million ot the crustaceans-nearty
9 ,000 tons-march on a breeding
migration lrom the inland forest to
the seashore. Their claws are so
sharp that they could puncture the
tires of an -eutomoene running
over them.

The red crabs are just one olthe
15 species of land crabs that live
on the island . Among them is the
world's largest crab, the giant rob
ber, or coconut crab. They weigh

QTH is Christmas Island

Leon Fletcher N6HYK
274 Webs/e, Drive
Ben Lomond, CA 95005

The Yuletide Island
On Christmas day in 1643, Cap

tain William Mynors of the Dutch
sai ling ship Royal Mary, spotted a
small isolated bit of land in the
Indian Ocean and named it Christ
mas Island.

Apparently Captain Mynors
was navigating from an outdated
chart. The island had actually
been discovered 28 years earlier,
in 1615. Richard Rose, masler of
the Thomas. founded this island
and named it Moni on a Dutch
chart dated 1618.

Today, the name Christmas Is
land has won oul, but the island is
still largely unknown. Although
the island is Australian territory,
the information officers al both the
Embassy of Australia, in Wash
ington DC, and at the Austral ian
Tourist Commission in Cal ifornia,
said they'd not heard 01the island.
The latest Current Report about
Christmas Island . sent out by the
Austral ian Inlormation Serv ice, is
five years old . In the rest lour
years, the 400 .. major maga
zines" published in the United
States have printed only two arti
cles about the island, In the giant
Aus/ralia Encyclopedia, the island
gets just a two and one half inch
notice.

OTH-DX

Out or Obscurit y

Such solitude will soon be gone
if the Australian government's
plans work out. They authOrized
the construction of a 17Q-room he
tel-casino, scheduled to open by
the end 011989. Private investors
are planning additional hotels,
restaurants, charter lishing boats,
and other leisure activities .

Such changes are needed on
Christmas Island. The island has
been relying on just one economic
base-the mining of phospnate. a
vital ingredient in ferti lizers . The
mining hit its peak in 1978, when
more than 1.26 million Ions 01
pncscnete were exported. In De
cember 1978, with the supply 01
phosphate nearly exhausted , min
ing SlOpped. But in July 1988, the
Australian government an
nounced that mining may resume.

Santa Claws

Still , other economic resources
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***SU PE R COMSHACK 64** *

' Custom Graphics with your Call Sign
' 4 Screens (2 Hi·resl2 color bar)
· 12 VOC Operation
' Instant Video 10
' Video Relay for switching in Li ve

Camera Video
-Bullt-in Automatic Sequencer-Tuner

(steps through all four screens)

VDG- I with pre-programmed calls:

S89
Cd"or write for Ci!Jfdlog ofilvailable grilphics

'] ~])~~ I'-=~: o· w! W88EL.K/m

Ji.;. .... .

•,
VIDEO 1.0. BOARD

~ ENGINEERING
~ CONSULTING

Programable Repeater Conlroller/HF &: VHF RemoteslAutopaleh/CW Practice
RolorControlNoiceMelel'$ Pa In UserL In / Unllmifed Vocabu la ry/Packef BBS

Set up your own personal or
clu b repeater with any Dual
band radio from your home or
club site. Delete any uacr• .c
ee.. code without &fIec:UD(
othen. The CS64S now has
the mOlt advanced control

:I'I,'~_~tW'e" vaIlable .t an eel

ClReU: 8 Ott READER SERVICE CARO

rm: .A.MAZl.'<G WEAmER CO.lolP1.JTU( THAT
YOUCA N HOW IN mE PALMOF YOURHAND.

OIGITAR', _ TWR-,J !'otic:n> w..tIIft"suu.- ioId......
• e-p-,...., pnci.... .,.;" " opoM ...._ ";1.
_a,ial ...,h .are. ..III ' HI eI ubi•. For _I,
II""' Wi,. tIM ...aL "-"I~pryt.1 RG-2
Ilaia Co&doo 1""'.9!l) . ou ...... _it.ral.r.lI~

• "1..0 SPt:I:O • -...r-T..u.l~'

• ...1.... IHUC"l1ON • n ... or 1>4'1"
• ..10;0 ('lUI.(. . 4I.I1U llC4-'"
• ...1.0;0 GUST U;('Ua0 • orntueln............D
• n "l"I:a4n'ta • 0;1C1UI U.un'
• H' UlW nM' u:curtD . 0"-"1: YLUl ..'u ....otn

ELKTRONICS
12536 T.R. 77' Findlay. OH 45840

(419) 422-8206

ELKTRONI(S
I2SJ6 T B 77
r iDd lag. 011 1Sl1 lO

, . ... • .l2 ....

!'otAG~""fIASEI." OI:STRIES. I"C.
I~PI" SflQ:£T N.W.

.....[11; , ,, U.5.A. .u:. ...... " '. _, ...'C & 0,.;.0,

ORDERSmi L Y: IJOO.-Jll·1502
100.'()lL.....l'l()I';, _7l5-IJ1' f,u, _'~

WORLD'S SMALLEST--
---WEATHER STATION

CIRCLE 345 01'1 MADER SERVICE CARD

·Power C64 6: 1541 ~;;Ji'
· 70Khz 75% dfeden'}n~ ~
"Outpu ts 5v.02A. 0&
9VAC o 60Hz

"Crystal ume base
·Plug. into C64 • TO U.

MODEL DCPS........$119.95

•1-4514 ~ JRnAY I :
, O'C,!;mi!iX1J ~1rBffiJ.'OO . =

, 3" ,

·TSDQ Decoder ~QUAD Option
· +8 to +20 V, supply; low power dratn
· Fleld prcg. Jumpers : 50,000 codes
"Momentary & Latching; OPDTrelay
·Wrong dig . reset LEO's dtWts+latch
·24 Pin Conn. hook up & Espanstcn
"Quad add. (4) DPDT 2A. Relay. 6:
individual 3 to 6 Digit on/orr c od e .
"Status ou tputs; wired & teeted
TSDQ $79.95 QUAD $99.9

T snap
~

e
x -on-p
r choke0

EUMINATES RF INTEIUERENCE IN:
'rv sec, Rlldiol.. HI-A. PA $yol e lmoTde~ vau.
Te$l equit:,lIl, Bll't:aDd Fore aI.rlmo "''eml.
MooUI:on. putcn. ~ and TV _iOOQ.. ere,
EASYTO us£:: rlli oooer aDd ......PJ .....o ......u.w~ aDd
ribhoa Qbks.. No aced 10 rewire _a«:tors. ~1liq1lCo""it: ferrile core duip fill up 10 RGKU eou ubla.:
WORKS IN "CO MMON MOO"'-. rLlI«5 QlffCftll ;".
dlK:C<J ill 1Iro: b.-aMJ at 'hiddcd~ aDd lP"ouad..vell

Spodal rcnt~ _ W"l.I . rrodi... . .J " :OO MHa.
OOES NOTVOID EQUIPMENT WA.RIlA.N'1Y

._""'1::;;:;::..... ._.
~- . ....th lnIl lnslruclioo..

computeradio $12.99
8011282., PiDe Brook. NJ 0?lISIl

+"'00
T d: (2D I) 2ZN1711
~ J"MO'UaI cJr«J: ....m ordD; IW Jllip _ dtry Filsf
a.w. JI).JJy Mont)'!>«k ......wy.~ dl.Kowou.

WHEN DOES ONE EQUAL TWO?
WHES IT'S" TAn ~18 Pol TRA'SCEI\'ER

cm" !ERCl.U & ." \lU n HB."-'DS 1\ O'li[ l ;<irT
oE~\.'f\

~
..... JcrIUJlS. Vol r.... •.....f ...c:1llll'l LCDdIIplIJ
eMT.e·~RP\J.I'alao.* ·F~~I.17.or

· F~FIIICIP,O\J''''''' ~1IlI1l

' !l9C1l1me11 ' FCC &DOC fyp& ICCIPl-
• rM .lQW."-' ' l.OIO COlI DTW "
·~ Rupl .0WIm01I ShJ>png .......

·SIoI>I-l.......- SkIt Mor.rI: &"-'e-
·a-sa- p s ,"'Ot* 1Ie on Sklcl<

AX' l l ncorporllted
11191 1.08", Sol .

(;.rdm Gro.II', CA 92640-2321

"CIRCLE 2t3 ON MADER SERVICE CARD

•• , , C02;04; lAT; Ul6;FTn7R;209;23;73
ModuleIns ta lls Insid e the radio In 15 MIn . Boost audio
to I wa tt! Low standby d raln/ Corn'eta low audio!
1000'. of happy unn . Mln a ture audio a mpl1ller
V.ed by Police. Fire. Emergency . add. 40 dB Jainl
for all H.T's when it needs (0 be LOUD! 'Vf..._-a :
~ Model ABlS-$ 22.95 ~

• I

ClACU 3 36 01'1 READER SERVICE CAAD
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CIRCLE 97 ON READER SERVICE CARD

INTERNATIONAL RADI O AND
COMP UT ERS. INC.

151 South Maced o Blvd .
Port St . Lucie , FL 34983

(407) 879-6868

I NT ERN AT IO N A L
R ADI O A N D

COMPUTERS, INC.

la pleased t o announce that we are
now an authorited dealer for ICOM
Prod ucts .
• We serv ice All ICOM products

and , of course, use F actory
Service parts.

o We provide a complete check
for pe rformance and function
on each radio we sell .
Call u. for a quotat ion on
your next ICOM purchase.
Mu ter, Visa, American Express
card s accepted .

• Servicin g Amateur Radio
Ope rators for eig ht yean .

Send for your FREE Broc hure .

SAVE TIME & POSTAGE!
Circ le advertise r's numbers o n our
handy re a d e r service card to send
fo r va luable in forma tion from adver
tisers in t h is issue. Use our Ad Ind e x
t o locate advertiser's Reader Ser
vice numbe rs even faster!

..'4' j lt>ufSPECIAL
,. FREE BOI/US

••50•••• Order TODAr'
""',....'.......... ..,_~ _ r~ OW' /"",,1<H_S·.,.....c...-.

0.",,.,, 1«'" S • on '5C '.... 1..,.., ~~i1 V. /llt $29.95

I~

~

J~.~
Protect Your Antenna & Home!
A_"Mry sl'IiCll Nooo )OO la'I S(3l ...., w.tJ Gt.IIl Wtn:I
D!edlcwl Iemo HIo'\.o fll men' Get "PI' own~ odhef'
-.... . ui!Otlly Iooo!.~ II"lClI

Th! """ M'rIAIl we-.er Sta' ~ ClIQI¥ 1$1 .... Cf*Y. __.
pDed oUher~ rJSI i;aled ... lUlI'l!$ GrIoes)'OU aeane
-"'" IlitI "'1ll11 'PI shiO; "'!he n.ch~ I • Cre&e<I
_ the lllesl CMl:'5 fIIOO-d"Il!ld'OOOt
'till Get MThese Exotng FUftCTl(INS , fUTURES """!he TW2 AVAILABlt OPTIONS:
HANDY. COM"" SIlf : ZV/" x 2'/:" x 111I" • Sl3lOll!SS DeSll SllllCllOSK22'lC 59~ • F\edlargeaDlr Ni-Cad
IJJIGf.lAS'f TlII1EAD LCDREADOUT GMs \011 Wtn:I Soeeol • e.m~ Pacl< 1!lP:l) lit S795 • ~ fl h 'lrnsootl Corm!I CibIe IEC40l
fleco<Ils HqI WIIId Gusts • Wlncl ()r1dlOO • WIIld ChI Fal;lor • lit 14 95 (1\eQlwn 2) • II(; P!lwef ,o\(l1P!or IPS12)@ $995 • Please
~SldeP!eserl:~ (Remw sensor ncIuijed) . fIKooIs ~ 53 95 lor Shtpping&H~o! TW2. For tarn option add $1 00
I1IgM.ow'li!mperidure · f\e~ in f\lllren/lel1 , Crisius, M,IesIHou'. or
KMlHr' Progr<liTlOla~Scan ! . ()pe<ateson OC (Bm~ ~ C/IEOITCARD ORDERS ONLY
IrlCluded) or N;wrU1 Op~ona l adaptor CALL TOLL-FREE 1·800·882·7388 roOAY!
\WI TW2 SYSTEM COMES COMPLETE WITH. TW2 'Nu ttle< Othe' Service Call213·473-1332 ,-.
ComPlJter • il.nemomete' & Wind YanIl made 01 I1<gh Impact UV (gAM to6PM f'ST) Ca. ~es add sales till< ......

,esimrtplastJt, WItl1 namess beanr,..s &shan101 jliM$o1lfOutl1e free A'-'~"'J.,UEATHER S~'R
lIelVIOe • 40 feel 01 Cabie lead.., WItl1 comecIor'$ • CIIIt$lde P''1wq ~, 1#4

tenwatultSen5or · & r.\ourtIro;I Hi/dW¥e . 11845W~ III So.Ite 1100. L05~ CA 9OC&I\J5o\.~ AS)

~ """4. MADE IIIA"f~IC. ' '0(11I SA'ISf. Cf lOlI GU. /lAII TfED'=:::: ar,.,,,.,,.., IGll"" ,",u",.",~,.',,-r ALSO AVAILABLE AT HENRY RADIO
& ALL HAM RADIO OUTlETSl

CIACU I U ON RUDER S ERVICE CARD

1J'.~'{fJ~"Ifd~ WEATHER STAR
"". ' ~ A Power-Packed Micro IYt D I G I TA R

" c~"c, ~~ Weather Computer for Your Station . . .
$1c..n.~ R~ads Wmd Speed (MPH/KPH) . HI Gusts · WmdOlfeeflon

C.J~ .0,. rempera/ure (Presenl-HI·Low) . Wmd Chili · Scans All!,,"P\"~
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No dIscounts Of commissions are available. Copy must be received in
Peterborough by the lirs! oJ the second month prece(lIng the cover date.
Make check5 payable to 73 Magazine and send to: Rebecca Nltlmeta,
Barter 'N' Buy , 73 Magazine, WGE Center , Peterborough NH 03458.

aener 'N' Buy advel1ising must pertain to ham radio produets or services.
D lndlvld ual (noncomme«:lal) _.......• •••••• SOCper WOf'd
o Commercial ••••••••. .• . .• . . . . . . . . . . . . . . . . •• • • • • $1 .50 per wOf'd
Prepaymenl required. Count only the words in the taxi. Your address 15

ffH. 73 cannot verify advel1ising claims and cannot be held responSIble
tor claims made by the ad'vet1iser. Liability will be limIted 10 making any
necessary corrections in the next available issue. Please print clearly Of

type (double-spaced).

BARTER

OSLe TO ORDER. Varl8ly 01 . IvIn. colors.

carel SlocI< W4S PO asu. PO Or. ..., OK,

Cordova SC 2'9039 8"18280

THE OX'ERS MAGAZINE Up-lo.4.Ita , i/'IIof.

maw.. IIllefestlO'l(l. COo'nPi'Ml and edited by
Gus e_ng W.BPO. exec Honor Roll
ee.trf>cate 2.... send !of IrH sample and
&ub$tliplio" inlolmeloon lOll.,- PO Dr_
ox. Cordova SC 29039 8NB261

OSL CARDS- look 900d *>Ih lop q.....~y

pl. """tl CI'Io<Me standard 08SiQl" 01 ~

CUSlOtl'llZecI carda. Benet eatds ......., more
retu.". 10 )'O<l Fr.. b'oel'lu•• , u mpies

Stamps~18dC'-.. OSU. o.c.t A.
310 Co mme rcial , EmpOrl' K5 66801...."
COU:MOOOfU and "'MIOA CHIPS o...a
dJslnbutor. \lUaranlMd Irfth. (E.". , 6510
S11.55. 6526-11250. 6567-S16.9!'>. 82S11»'

PLA-$ t 3 25J...COU MOOOAE REPAIRS
Lo,", COSI . lasl lurnarou nd . $.9.95 plu.
UPS._. " THE COM MODORE DIAGNOSTI

ClAN. " An inllaI\l3bIIr double sided "m,nared
gl.lIde lor h.,ng YOU' C64Il~1 d..... II do89
noses n variables and tells you ..,... chops

a re l aulty , S7.95...VISAlMC .. K..... MI'

CfOSy5tem5. Inc . 24 West Slr.e1. SprIng V...

ley, NY 109n. Call loll I'M t.aoo.2.-a.2983

01 914-362·3131. BNBS29

SUPERFAST MORSe CODE $ UPEREASY.
Subliminal C&SSflua. 510. LEARN MORSE

CODE IN 1 HOUR, Amazing new supereasy
technique, 510, 80th 517, Moneybac1< guar.

antee, Free catalog; SASE, Bahr, Dept 73-9.

2535 Ma,Hllta. Palmbay FL 32905, BNB53 1

$ 8·220 OWNERSl -Enhance pe rform·

ance-add n..w fealu rea. 17 e1&p·by·al&p

mods which includ&: tuned·inpul 6- and 160
meter cperetcn. h&avy·duty pclW&r supply

mods, lull a SK operation, soI,d·s tat& Diu

conlrol. and many more , Source 01pans in·
cluded, One time 50% rebale lor new mods

SUbmlltltd and two Iroe updal... , 10 Pagel 01

tech inlo on the 3-500Z. CIt(\&< today- 5I 0 per

copy plus $1 postage, SASE 'or in'o Bob
KOZllltal< WA2SOCI , 69 Memorial Place. Elm
wood Patl< NJ 070f07 , BNB58 1

WRITTEN EXAMS SUPE REASY . Ma""" y

aids Irofll psychologoSll e<>gt.-r CU1 stUlty·
lima 5O'l4o. NQv;ce. Tach. Gen, $1 each. AI;}.

yanced. E"lfa:$12each. Mooeybadlguar."..

'". BaIv. 0epI73-9. 2535 ManoJlIa. PalmDay
FL32'905 BN862.

CO MMUNICA TIONS BATTERIE S N,Cd

PloCks/1nsartatRabuild'ng. Exact RepI_
mant PloCks: V....u FNB2 1 W,'-On BP.

$22.95. Santee lof2I12OO{3 plnl $2395. M0
torola : HT220-Shm 52995. HT220-0mni

~95 Ballery IOMrtS: !COM. BP2JR~
518.95. BP3ICM3 $16 .95.B~ $2.95.

BP7 /B P8/Rap 529.9S . Kan_GOd PB21

SI3.95. PB2. $21 .95, P82$I2SMI28 $25 95.

Azdan: 300 $2195. SI_d BPIIC118 I
Pace MX-BT2 $25 ,95. Tempo S 11270$23 .95.

SI ,2.• .5J.50 $23 ,95. SIS $2.95, '1'-..'
FN8JI3A $32 .95. FNEW.A $33.95. TanTec

2991 $2• .95. Santee: KT8P $16 .95. KTBP2

$23.95. KTBPH $2• .95. Rebuilding: ICOMI

Number 30 o n your Feedback card

'N' BUY

KenlY8ItSUIT·T add $01 00 to insert prices ,

0It>e... ayaila!>llt. SASEJIr..e calalog. In PA
_ ~. For Me and VISA. add $2Iorder.

Phone: ,6 1. 1623-1000, Add $3 Sh<j:lpongIor

der. CUNAADASSOCIATES. Dept , 1. A.D ,6
80. 11M, 8edIo<d PA 15522 BNB628

ROSS SSSS NEW OKembet SPECIALS ,

KENWOOD T$-680S. 5929.90; T5-90405I

WAT. 5206990; TH·215A. 532490: TH

31SA. 529990: TR-851A. 561•.90: AZOEN

PCS·6000. 536990: AliNCO EP-201 0.

$9999: AEA PK-&lSlHFM, 5149.99: ICOU
IC"71A. $689.99: !C.228H. $-t63.99 ; IC

3200A. SA6899: K:'2AT. $2.e99: 1C-761 .

S23099O: 'faasu FT-209AH. $21699: YA

901 . 5~9.99: FT_141GX. 567• .90; MFJ

9890. S309 90. ALll.TO. (lJmIIed T...... O!
ta.) LOOKING FOR SOMETHING NOT

lISTEDn CAlL Ofl WRITE 0-- 8180 ham

relaled nems in Slock 10< immediale shop

ment I.Aen#on lid Pno::ef; cash. F.O.B PflE·

STON WE CLOSE AT eec SATURDAYS &
MONOAYS ROSS OISTRIBUTINGCOMPA-.

NY. 18 SOl1TH STATE. (P.O. 80. 2:MH).

PRESTON 10 83263 208·852-0830 ..,,""
COMPUTER CODE PROGRAM lor IBM PC.
Ne., Does most everythinog' Besl valuEl $12.

Moneyback guarantee, Free details: SASE.

Bahr. Dept 73-9. 2535 Manetta, Palmbay FL

32905 BNB691

CH ASSIS AND CA BINET K IT S SASE:

K:lIWK. 5120 HamlOfly Glove Road . Dover
PA 11315, BNB698

CALL SIGN BADGES; Custom rc ense pla te

ho lders. Personal. di sl inc t ive . Club d is·

coun", SASE, WB3GND . Box 750. Clinlon

MD 20735; 30 1·248·7302. BNB699

ROSS 5U5 USED De<:embe. SPECIALS,

KENWOOO SM·220. $329, 90 , TR ·9500.

5439. 90: VFO·240. 5 159,90; TR·3600Al

TU35B. 5279 .90: P5-30, 51 24,90: HENRY

2K, $695,90: $-<IT. 51 49.90; !COM IC-471H,

$799,90; IC·27I HIWP5-35. S799.90: R.71A.

5696,90 : IC·740rw.PS·35,EX·242.N I.Fl_

45. $695.90; RQ80T «10. $29990: YAESU
FT.7. 1GX . $619.90, LOOKING FOR SOME

THtNG NOT LISTED?? CAU OR WRITE.

WE H AVE OVER 315 USE O ITEMS in

slOC/< MENTION AO PRICES CASH. FOB

PRESTON WE CLOSE AT 2 '00 SATUR

DAYS & MONDAYS. ROSS DISTRIBUTING

COMPANY. 18 SOUTH STATE. PO, BOX

234 H. PflESTON 10 63263; 208-a52.Q830,

BNB709

DlGlCOM >54, CU PACKET See AUG. 88

73 M~ (by W2UPllor circu~ and soft·
__ del_.or .me US lor mor& info. Order

,1s...KIT "" kn WIlh disc at 14995 or ,15ot
ASY lor asS! lotliedboard and dose at 11995.

Add $250 S&H pef order, A & A EngIneering.

2$21 W 1..I Palma.1K. Aoaheim. CA 92801;
71"-9S2-211.. BNB132

HAM TRADER YELLOW SHEETS. In our
27111 yNI . Buy. Swap. Sal ham radio gear.
Published t-U a monlh. Ads quickly arcu

181.-no long _ail lor results Seod '10 SASE
Iorwmplawpy S131orone year(24issuesl.

P.OB 2051. Glen E.yn. lL 60 138-2057.
BNB141

SUSS SUPER SAVINGS SSSl5 on elec1f01l

ic parts. components. supph.... and comput
e< ace_HIS, Free <l().~ catalog tor $ltlf

Addressed & Slamped EnYIOlOpe. GIlt on our

millIng lI lt. BCD ELECTRO. PO. Bo.

830 119. Rich.&rdson TX 75083 or can21 "

343- 1110 BNB749

HAM RADlO REPAIR. lit rnal<.... models b ·

penel'\C8d reNble 88fVJOI Aobe<1 Hall EIec·
tronies . 80. 280363. San Franc:i&co. CA

94128-0363. .-oe-l29-8200 BNB751

HAM HOlIOAY XI VPS Jcw1 qdl22lun !rom

'are ox aTH TUrl<l & C-u::oII Islands, We

supply trlnac:...~. anlenna. procass Ii·
eer-.. and otIer accornmooda1_ • I(.- • 1

nogMs $390 each doubIa occupancy in pr>
yate Dur'lQlllICM DorIct Paro Am MrVIC8. 80

mlnules Mlam,. Oetal l1l YPSD, PO. Box

100858, FI.laudeIdale FL33310 BNB760

WANTED, t-Iam Equoprnentand 011"" prtIp8f.

1y, The Radoo Club 011 Junoor Hogh School 22

NYC. Inc.. . a non-protlforgaroo.zatoon.~·

ad 501CCl(3) status by Iha IRS. u :oopooatad
_ .". goal 011 usong"" I......... (II ham radoo

10 further and enhaoce lhe educatl(lfl of

young people Your P'oper1~ donatoon or Ii

l\If'ICiII support-.ould be gtNlIy appteCiated
IfICIlCI<llOOOledged _ a feoeopIlor your Ia. ·

deduct'ble cont flbuhOI'l, We sponsor the
" Classroom Ne!" ' on 1238 al l200UTC daooIy

and encou.age you. aSL tor our _ eel<ly

a_Ifd . PIease",te usat· Pa80. 1052. Ne.

York. NY 10002. or caJt our rouf1d.Ihe-cIoc~

hoIh....." 516) 61....072 , ThankS' BNB162

COMPUTER CODE COURSE. o\ppI& It +1cIe1
GS . e--&4I 128 37 Modtl$. Grapllics. 1- 100

WPM. menus. proporllOfl8l spacIng. Ya.lable
Ir9quElOCY, more (S2995) WIth wordproc...·

ece ($ 39 .95). Manu&1 (SIO) Check/MO.

LARESCO. POB 2018-ST. Calum..l City IL

6(10109 1-312·891·3219 BNB164

INDIVIDUAL PHDTOFACT FOLDERS. , l to

#1400. $01,00. #140t up. $6,00, Sam's books.

$7,00. Postpaid Allen Loeb. 414 CheSlnut

Lane. East Meadow, NY11554 BNB766

VHF TO MtCROWAVE: GaAsFETs. MMICs.

transistors, eic . SASE : WA31AC. 7148 Moo·

lagUfl St. . Phil_lphoa PA t9t35 BNB77t

HAM LOO COMPUTER PROGRAM Full lea

tu .... 11 moduleS Auto-logs , 7-band WAS/

I
I
I

I

I

I
I

I
I

I

I

L

DXCC. Appl& $19.95. IBM, CP/M. KAYPRO.

TANDY. CR6$2•.95. 1J,.KA1AWH. PB 2015,

PeaDodyM A Ol960. BNB775

KITS'PARTS' PLANS We have hard to find

parts! Variable Tuning Capacitors. Tulling

Cads. Crystal and Mag.....tlC Headpl'looes.

G&rmanilJm DiodIts. Crystal IfICI S_a...

RadiO Kils . Yeary CommunlCatKlf'lS. 12922

Harbor 1800-8. Garden G<ove . CA 926ofO.

BNB796

WANTED, $<Ina" GCU-910A or GCU·93S
AntennaCouple.- , RayDuMam. l 030HoIIida

A..... PacmcGnMlCA93950 BNB790

OSL., 0uaIny at a reasonaDIe price' Saloslac
bon Guaraoteed . Send 51 lor sarnpes and

c:oupon -..orIh $2, The Sugartoal PR"II Shop,

PO 80.~. Sugarloat. PA t82.9 &NB191

ELECTRQH TUBES: AlIype$ & SLl... Tr.......

rnrttrng Aece..ioog. Mocrow-_ . Large in

WIn10ry • same day SIioWio'll· Ask about our
3-SOOZ special , Daily Elec1tonicl. PO 800;

S029 ComPton. CA 9022. ~7
BNB792

KENWOOD 430. OWNERS! Slop SCan

Slops !he scanner on bu5y '''KIUlf'lCfltS ..
S•."nM $C&fln1fl9 automallC8lly alter an lid

juslabl& 1_10 second delay, SASE 10< 1989

catalog. 519 95 kn $29.95 ....- n\bIed $3.50

$I>IppOng JABCO ELECTRONICS. Rl 80.

3B6.AIe'aodria. IN~I . BNB794

VOICEGATE communications noise reduc

bon wnh audiOsqu&lch.noise reduction. VOX

casselle recordElr control, 3 adtustabl& audio

M ..... , & more! SASE lor 1969 catalog $3.50
tor dIImO t_. 5109,95 complete,tlU111189),

JABCO ELECTRON ICS. RI 80. 366, Ale.·
and'ia, IN 46001 BNB195

LEARN CODE using your tBM PC or Compal.

Ible (25tlKB RAM). Easy 10 10110101 m.. nu_

driven program on OS/OO flopPV disk lully

p.epares you to c09Y 5 WPM tor NOVice

eceose 10 50 WPM, e.cee<!ing all Iic..ns..

.equiremenlS. Features include allJlI slabl..

intralinlercharacter t iming with I WPM to 50

WPM sending rate . k..yboard-s..loct"" char.

acter gElne.atiOnand rllndOmty gElne rat"", 1111

lers. ncmerals. all f CC r9quir&<! punctuallO<l!

signals and mi.ed cha ,acle' types . 511.00

including shWng LOOICON. PO 80. 426.

L". ington Park MD 20653. BNBM

_""p.1l8
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FREE HAM EQUIPMENT, deta ils 51. e.o.e.
1631, Arvada C0 8000 1. BNB818

WANTED DRAKE R4245 or R7A well op
tioned tor SWL and AM/SSB DXing in e.cel·
Ie'll cond,tion in e.change lor some cash and
collecl ion 01 mini New Zealand stamps, de
tails Ron. Harkness , 24 Talbot Place, Inver
carg ill, New Zealand , BNBS21

INEXPENSIVE VIOEO DIGITIZEA " THE
IMAGE·IZER" trorn KINNEY SOFTWARE .
See 730<:1. 1988 page 10 for details Ca»1u'e
RS170 TV viOOo (VCR Of TV cemera)10 Com
modore 641128 or IBM PC. Save images to
disl< li!es. IBM PC/XT 4 77MHz ve rsion
,eCluires CGA capabil ity· $59 ,95, Com·
modore version· $39.95. Inc ludes d isl<
software , documenla tlon, pretinned and
drilied PC board for easy assembly, Uses
common, low cost paris. Spe;:;ify compuler
Iype Order lrom: KINNEY SOFTWARE
DEPT. 73V. 974 HODSDON ROAD , POW·
NAL ME 04069 BNB819

INEXPENSIVE SLOW SCAN SEE WHAT
YOU HAVE BEEN MISSINGl Eilher IBM PC!
XTIAT Or Commodore 641128 vers"'" only
$39.95' Receives alt populI( SSTV morn.s,
includir>g 36 seccoe colo, ROBOT, in 8 grey
levels . Seve images 10 disk. Commodore ve, ·
sion also t'ansmils blac k and white pictures,
IBM version is receive only (requiras CGA
cepabit ilYl· InclUdes d'sl< soflwere, documen·
lation , p,etinned and dnllad PC board lor
easy as sembly , Usas common, low cost
parts. Spe;:;ify compuler type. Orde' lrom:
KINNEY SOFTWARE DEPT. 73SSTV. 974
HOOSDON ROAD. POWNAL ME 04069,

BNB620

Peaceful Lane,
BNBBI7

damenlal SeNkes, 1546C

Clearwaler FL 34616

COMPUTERIZE with the " Amateur Radio
Operat ing Syslem " This MSIDOS based
softw are featufes aulo-Iogg ing, CSL man
agemenl, AWARD summaries, Contestir>g,
and MORE, Base Syslem $39 ,95, Demo disk
510,00 (credited), SASE brings delails, Fun

SLEP SPECIALS, MILITARY USM·117C
SOLID STATE SMALL PORTABLE OC-5MHz
OSCILLOSCOPE , IDEAL FOR BENCH
WORK OR RTTYIMODULATION TESTING
$95.00: MILITARY USM·207 SOLID STATE

PORTABLE. Q.500MHz EIGHT DIGIT READ·
OUT, HIGH STABiLITY OSCILLATOR, LATE
MILITARY LABOUALITY $185,00; TS·403IU
MtCROW AVE SIG NAL GENERATOR ,
1,8GHzTHROUGH 4.2GHz, MIUSPEC VER·
SION OF HP6 16B $195 .00: TS·510 AIU
SIGNAL GENERATOR 10MH, THROUGH
42OMHz, MIUSPEC VERSION OF HP608D
5195.00 ; HP6 14A SIGNAL GENERATOR
900 MHz TO 2100MHz 5285.00 ; HP606A
SIGNAL GENERATOR 50 I<H z THROUGH
65MHz $29500: HP417A VHF DETECTOR
lQ.500MHz $85.00: HP61SB SIGNAL GEN·
ERATOR 3.8GHz TO 78GHz $295, ALL LAB
TESTED, PRICEO LOW TO MOVE QUANTI
TY, SATISFACTION GUARANTEED, VISA,
M/C. OR CHECK, ADD SHIPPING. WRITE
OR PHONE BILLSLEP, 704·524-7519, SLEP
ELECTRONICS COMPA NY. HtGHWAY 441,
OTTO NC 28763 BNBB16

WANTEO: Yaesu FT-625RO, FT-S27RA. or
FT-&lOR. Also wanted, ICOM IC-605, IC-5M ,

IC·551D, IC·560 , Or IC·502A. Reasonable ,
Jim, 469 Jayson A.enue, Pittsburgh PA
15228, BNBSI5

or Genare GTX-600. Reasonable, Jim, 489

Jayson Avenue, Pillsbu rgh PA 15228
BNBB14

L O OK ING FQR HAMS WORLD WIDE?
Subscribe to QMT, an Engl ish.written ham
quarterly wile", subscribers are emilled 10

place one free ad (max, BO wordS) whiCh is
puMished lor subscription period. Over 2,500
hem ads quarteliy.87 counlries. Subscript ion

rates (CASH) : 5·yea' 520.00; Joyear $15.00;
I -year $10.00. P'ice inclU09S p&h. Enclose
name, call. address. and advertisemenl (non.
obligal0ry). Order before Jan . 5 end gel frea
g ift . Paulo Lago. (Lyon Publications) , Aparta·
do 2804. 1121 usece code _, PorlugaL

BNBS13

WANTED: Azden PCS-4500 Regency HR~,

guaranteed , VISA, Master Card accepted .
Hurry , call now for oetans and pre·hoHday
delivery: 201·531-4615 BNBB08

HAVE OCTOBER 1960 and JANUARY 1961
ISSUES to best oller. W7IXN. 14915 SE 47
Courl, Bellevue WA 98006, BNB810

PARTS & KITS fO( the Home·Brew Amateur,
Two FirSI Class Stamps 10' Latest Calalog &
Filer. Small Parts Cente r, 6818 Meese Drive,
Lans ing MI48911 . BNB809

QU ALITY QSL CARDS, rubber stamps,
envelopes and printed lenerhead. Send 45t
poslage or SASE fO( samples. Large selec
100 at alt ract ive prices. Sandollar Press, PO
Bo. 30726 , Sanla Ba,bara CA 93130,

BNBB12

FL OOD YOUR MAILBOXI You get loo's of
radiO & electronics spe;:;ialty catalogs . Send
$2,00, name & address to: Electron ic Lisl Se, 
vices . Dept B, PO Bo. 1683 , Brookline MA
02146, BNB811

QSLa & RUBBER STAMPS_TOP QUALITY!

States , Wo, ld Maps, US A. Key, Shuftle .
Globe ast.s Reporl Form Rubber Stamps
More ! Samples, $1 .00 (Refundable With
Order]. Ebberl Graphics 0 -7, Bo. 70, Wester·
vil le OH 43081. BNB807

HOME·BREW PROJ ECTS LIST SASE to
WB2EUF, Bo. 708. East Hampton NY 11937

BNBB05

ELEC TRONIC WEATHER ST ATION. Suo

perb ba'gain while fhey last. The one you 've
wanted , as featured in Popular Science
Maglll ine, prcvces mOre fhan 20 funclions,
including barometric p ressure . Comp lete
system currenl ly reta ils for $389 . DISTRlBU·
TOR CLOSE OUT price, only 5169 . Includes
full service and or'llinal warranl y, SatisfaclOO

MACIN TOSH Ham Sollware. MacTrak~

t racks satellites, sun, moon , Graphkor tabu
iar outputs, CompaliMe w,th M>rage Trac king

Inlerface for rotor contrOl, 549.95 OX
Helpe r~ provides OX info includir>g dislaoce,

bearing, sunrise, sunset. propagation MUF,
g'eat ci rcle display, mere. $24.95. SASE for
info from R. Slegoemeyer, P.O. Bo. 1590, Pori
Ofchard WA 98366 BNB802

R·390A RECEIVER PAR TS : Info. SASE .
CPRC,26 military Manpack Rad'c>. 6 meier
FM, with antenna. crystat . handsel : $22 .50,
$42.50 pair. Mihtary-spe<; T5--352 Vottohml
Multimaler , laads, manual : $12 .50. $4.501
piece shipping. 59 ma.imum. Baytronics, PO
Bo. 591 , Sandusl<y OH 44870. BNB798

WANTED: D<lad Tempo 2020 for parls, Dan

Giles VE7QM , RR3 Harrison Ave. , C-6 ,
Gangas, BC , VeS-1Et , BNB797

CIRCLE 101 ON RUDER SERVICE C"RD

......::0" AUTOMAflC -.-0...........TCHER
\

P.O. eu 502
Ft. Laudardal_ , FL 33302

(305) 523-8319
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, " , , ." A X C~
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P" ""

Elecl rlcal
.......um Po ...
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• • •• .. • •

• • " • - .. • - .. ..
I L.'!' I I I I

"".._ Irom .80 .. Ifom
lJ6.IH ~IH2 210-250 MHZ 440-470 MHZ

FOR DEALER
CALL 619 579-B916LOCATION

,,,
"Quality through Technology"

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEA TURIN G PORTABLE RADIO SIMULA TION TUNING

I._SM ILEY ANTEN NA CO., INC, "Oil LA. CRESTA ItEIGHTS FlOAO h C"'JON. CA 920]1
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KAaQVA

~"~
W5!'FG
W1XU
W1XU
W9ELA

EDUCATIOJol
!lea... Project
Cre" . ' 22
_ NaltoA"" a Nomce O...

""Opomng 000<0"" K"',
W5YI~vic. Co",,,,
y",-,WoII UP9f_

see eeecw
ENCODERS, DECODERS
_n_2
Two-Tone Enoo<lII'

GEJoIER...l INTEREST

Above."" Boj<><ld
Above.nd eoyO<'ld
AR ," Nati<><lOl E",",geoci<tli
Buye' Bow.,.
Choosing. OS l C.m
C.....Ai, POl,oI

Dri~'og AlOng '''" T~Ol'"T,
Dri~ ing Along ""' T.log< h T,
Dn~ing Along ,tooT~ h T,
Qnn ,og Along ltoo T~Oj>/I T,
H.m P"," ..
H. m AOd'"Ol n. B...
!.A5HE ', Comm.""","""
l<>oI< Noo1n'
loo. ,ng w. st
lOOOi<'lQ W. st
looking 1'10"
"'AAS . "" "'m. to... Aadio
"'el"'" ScatlIH
On I,," Aood .nd On lno Ai'
Pas.ion.ol '''" E'no'
P.,.",> A,o UniqueP,-,,,,,,
P' ''P"9"' ion
S.., S.""",,, Eort""o"o

1l0 BIl EOPERATION

....' ..IVie"
F.., DuPle. 32AT
Hand-toold T,a n. lo<mal"'"

p.Jl

e·
p.J5

e"
,~

,~

e·
p. "
,~

,M
e.too

p.42
p.B2
,M
p.24
,~

e~

p. ' 4

,~

p.ll
,~

p.74

..'p .S',,,
e~

p.3l

«rr
p.2l
p.2l
P·3l
p.61

" """" "'"

I.."",
IT"
IT"

ff"
.xn,

"'"~,
""'""''CO
.e"
'"'"~C
" "'"""'ocr
' 00
M
OC,

"'"WB9AAT
WB9AAT
I<A9KAF
W7XU

variable
1I,..,,,.,,y
"".ibol.",

\IO''''''1a
c ircui'
conn.,,,,<'lQ eire""

WB9RRT
W,"
WB9RRT
W6AAQlNME
N...5E

UlO-l00 ' H,
FCC M"""" . ubboOO.
dog-,., f<oq <>spI.y
dog,n. VFOo
"'NF,Fl2,FlJ
'oni<'lQ 'ndicOl'"
OSYor
14 215 "' H,
HF Bicyclll "',,"'11I
2:lO "'Hz Otld FCC
22O "'H,andFCC--,--
'0 m.'e, a " 'e,,n.
e_f<)~--VHF bondo
1.2_'OG Ii'

..."'hotfE<lilorj>j RoY,.".,
""'m, WB9RAT
lielm> WB9RRT

w7FV ...
DuBoi.

KGSN
W4ANe
W4AN l
W61BIi

WB9A AT
B.nlo
S.","'
~,,",lICu_

oe.... .. W1FB

c_,
""Y_,e
HOlm.
J"hn"",
"'ag"o

W21~B

~TtB

WA9ROE
~ FSDF

W.....Bl C
W~9TYU

W~4BlC

~A1PZV

N4RYE
W~SITF

WASITF
W,"
KA1XO
C.mo,on
WflJ I<CZ
"~,
W1XU
«rae

B"'NDS ond TUNING
1150 ~

"'bOve and !lo1'O"d
Com~o' .'iad F,oq Ro"""'"
Compu,.",oo Toning TS-83OS

00'0119'. G'o,' "'''''-0'' F',."
0>9'''' X_VOscl"*,,,po
F,_ , T,p F'equency Cootr<>l
H.m AO<1,"" '" Bo.,
l 'to on • M<!ga<yc"

l""""9 W. "
l OOj,,"ll 1'1• .,
"'• • com Arn."n. "' . 'e""" 2OO01Xlo. 150
"'B-V_'" YXlOW "'",.,,", .... 'ene'
T"" " T,po
VHFIUHF Topo Ani.,," ••
PRO-2000se.nn.,
P,op.g.ol"'"
T"p TI'IfOU9" ~",_.v e s.>oc""",
BOO~ REVIEWS

T,"e
Coo1ompo<.ry ElectronicsCire,,". De..""""
H."""""" <>1 P"."'",aI I<; C;reu".

l"'" ."<1 """"'""
Froque<>c, AO<1io Serapboo,

l"..-BO"<l OX,ng
... . . ler G"i<!e ' " £""',ron", C,,,,,,,t.
On I,," Aoad "'<1Oin
P• •spor1lOWo<\d B."" R• .,.,

'"Hu'eh,"sooIK.ez,",I<,
T",,"r>o'Ogy O"".."..ry, T,,"
Tra".m...ion l'"e T"""'"rm"",
T,."om"e' Hon"ng: AOF S,m~j,I,.~

1'1' FB', A"","'n, NOle_k

CIRCUITS
C"'OS 0se,1I01'"
A,p-Flopo .nd l aIc" Core"i'"
FI,p-FIopo . nd l . " n Coreu'"
OscollOl'" Cireu"

CON"""'''' ,"OCT '.."" , p.1l4
Roch''' ' 0_
T""n T,po

73Amateur Radio • December,1988 89



ARTICLE AUTItOR DESCRIPTION ISSUE ARTICLE AUT_ DESClIIIOTION ISSUE

MOBILE I""""""""! RTTY1"""'in<ledJ
M_ AAtenn. !of 2 Melees W~ H",,,,,. MT-2 ." ,~ ,~"" W~, ~.= ~ p.! 1
Oues' lor U'". Pooability N4RVE T""hNom8d ' 00 ,ro Seo <:offIlCIion pi RTTY,BAS, S EP p,S1 anol lolAV p,13
T"" Iol.,. esA_,~ ' .. W",n~"o ~,~ _mooMOG '" P·'2
WSE Wp·rll .n~ Com·R"" CR2I.A KA'HV I...... ." p.3 1 ,~"" W~, ··CPR·' _ ... ~ ,~

PAC1<ET ,~"" W~, PC-P.ol&ll T. ....... .. PlOgI"a'" ~ ,~

'" W~O EARW.oIlN ~, p,55 SATELUTES

Bi<ycI<>-MOlIiIO P""k",...;ng ""RVE '00<-" '" p.41 c.eatUI Ham -"~ ....-.choII<l"".lionII lII ~, , ~

Dig"",," &< ~, pack., .)"Stem C-&O '" ,n Ha",..,. W"52IB AMSATQSCM IO; <:ol o.... _""'" MAR ,M
E....rgeOOy '"Pocl<.," P"""OI WAIFHB porIlI!>Ior digipo."'r '" p.24 ~~. WASZIS AIolSATOSCARl1 '" p.U
Pac-eomm M>ere P"""r TNC WB21,lIC

_.
'" , ~

~-
w~, AEA PM!:32 O'IOCliIiOa1iOn '" p.S1

P.c,,"' WS,",QN ."""QII""y comm LIn"""iOn. '" p.! 1 H. ",..,. W~ """'k. do...,Unk-. '"' , n
Pack., T." WB6-RaN - '" ,n ,_.

WASZIS AMSAT OSCAR 13 '" , ~

P""".. ta" w_, n.n protocol. '" , ~ Ham..t. WASZIB ''''_ry~,_- '" ,~

P"""OIT"k W_OO NB~M r""ie. for poel<.' ", , n H.",.." w~. --,.,-->g."- ree , ~

Pock" T....,iOG 'n<IoO.'or W2E ~V I", $15 '" p.24 It.",..t. WASZIB
t.. _ _

"'" , ~

'"' WB8VGE dOgil" QRP mod.. '"' , ~ Hamill. WASZIB U_. ~, ,~

POWER SUPPLIES Hi...",. o! P rojocI Ooc&f Klll.FH - '" p,21
So'I/I;l. A....."" W6 6-RMA dO_ ._ '" ,~

Auto-V IM W.ANL $-'S VlUOP'y '" P·'2 UOSAT. N5AHD
-~- ' " ,ro

Au'o-V IM W'ANL P." 2. Bene" SUW'Y '" p.21 UOSAT. N5AHO Brmlll. Pan 2 ~, 'ftC-2. P"""" Supply WMGUW 3052 reg<Jlator ..pi""""",", '" , ~
Why 00 SoleI" ..? ,~, _ Itld l..._ ' " p.ll

C"",gmg wlo CMtrellargOng WB8VQA "",tory back·up 0"",110' ~, ..
C""'IIO' , N,C<l W61CPT -- '"' p.1' TRANSCEIVERII

In..."o,. Low Powe r '00' C;""' ~ ' " ,~ ' OGHz p<>laplo_ w~, fuIl.<Suplu ... 3= ocr ,ro
l U<Mpoon PM. ·Pow·,.pak 'lASE

_. see p.19 A1inco 241 144/"0 Mf'IJ: w~, - ocr p.13
pOW<!< Supply Module KlOO1 rog..... lOr '" , ro Foil DupII. 32AT W~< - ~, ,U
~, WBeVGE OOPS'.. '" , M Going M<:row'" WU~ ARA TAl OGA , OGHz ' 00 ,~

~, WB8VG£ ,""",cob '00 ,n lielpoog and HoQl>ing ,.. _ -9 ~W"' odj""....".. ,,' ,~

~, WB8VGE .._b.n.'V ~, p.71 ICQM1C375A 220 MHz Multi-Modo ~m - ~, ' ft
Wmnaboko·. Sol., P"""" Sy"om N.AVE

Ie.......' " ' " ,~ ICQM~75A 7OC1ol ~ft
_.

'" p,2 1

PRUlIP\. 'F1ER5 !COM!C«lO FAA TI_ ~re .- - , ~

ICOM AG-35S Ma..-Mow1ed rocm ~"
Kenwaod TM-22IA2 1M1.. ~re .- sov p.13

p<o&mpl~"r '" p.2 ' K&nwaodTA·15IAM_ VHf' N1BlH - ", p.IS
0a<:<10S00ll0 Pro.mpi,,,,,, ,~, OOand_amPO '" p.'1 KlInwaod TS-I40 HF W....BlC .- '" ,~

'" Midland 1$-509 W9S1YSAA ""'<lilIoatiOn. 00' ,n
Detong oF package WMBlC ..- '" .. Pft W.. TrMI1yT........,..... ~ 30 ....'.. '" ,~

Oo'oct"",·F'nd<ng LOOp WMUZM t>arl<lai<l tuning bOo M ,n Seo _ iOn Itl OCT i...... p.N

Homong In ,~, ,n'"",..,."", "'" p.,e Pft W.. f hirty f,.".,..... ~K ,~ , ocr ,~

Hom,ng 1(1 ,~, 1000 . n'onn.. ~, p.52 P_ So-Pt>o.. 091"' ~"" com m""'''' '- ·ratem '"' ,~

Sma. "s" Mo'.. N6JS X e,re.... for T-."""... '" p.2' P__"... Comtnurica1lM. Syaltlm ~eHH ,~ , '"' , ~

RECEIVER5
Ton Tsc P",agon T,. """"",,,,, "'>0 - '" p.I '
TA·110 Tran......' ~'OOT - '" p,2'

Col,.• • ", A"",, 1va< WB2EUF lorVFO '" , ~ VOflU FT·7.roxf......,.;- W~"' - '"' p.' 2
Don', LO$I Mamoo-y ~9EU I AAMtoEPAOM ltl1COM R7IA-- ~, , ro TRANSlilTTERII

'COM!C·AlOOO K3RVN/GIEU '-" '" ,M Beacon T,. n....ltl.. ~~ - '" ,K
lf EOG L·IO' S Asc.iving Sy.'"", We9RRT .- "" p.5' Seo c""octiOn no1<Iltl JUN ......, p.100
M,crO-20 Rsc" ",, r ~ 1 00T I......_,"'" Itl OC """,Iva< ree , re ~, WB9VGE TM lIUI Special - p.l04
~, WB8VGE T_.. ' OCOR<e< sc......,'" '" , ~ Tool . T,.n._ 1or AM ~" lDei kH. '" ' «
REPEATERS lRANSvERTERli

'" W~O ooocdinatien '" ,« _ anol lleyOl'ld ~re UdW 0ICiI c;l'CIOl '" ,~

'" W~O ooocdino'.", ' " ,M A_ and llayOl'ld
~" LlI W _ '" _ nl tel"."'""" '"' ,M

CES 510SA·ll lntorcoo"",,' WMHM '''''lew "" p." Ootl",. T,. n.-, lor 1150 M -~, VLFbllnd '" p.21
~.nwaod 'l00A W~W «coWand """'.,..,.mod sov ,- sse E""""",,," LT·335

~"
902 MHz I...... ; ,..iM- "" p,21

l.p-Too Ao_to, Conl",lI., ~f5WO """""'"'oe "" p.27 W20RZ 902 MHz LItla'" ~" ~- "" , ~

look-''''l We st WAll'TF ooocdin."on '" ,. VID£ONISUAl.
look-iOG We.. WAll'TF ooocdin.'1M '"' 'M AEAP~.fAX Software w~o - '" ,WL_ ins We" WA61TF coordin.'.", '" ..
M.OO_ Hi Pre Rope.'.. ~'ZJH .... "" p.IO '" W~, _00""... "'" ,n

fAX PfoBr.m. .lE APl(·m WBIGAI So_n,.. '" p.411MoImnAK-1O IlAIJJ N _. oct , ~

Pack.' Ta" WB6AQN d<g~.t." '"' , M I"..,:.-n. '" Diapl. y ,,~ ~,~ ocr ,n
Repeate, Conl~, ,,~

~- ~ p.e , Psck, .. f oil o! Pi'''' WO,." ~~- ccr p.IO

Unim.'. Rope.t.r IDer ~7PF CW", """'" '" p.'S
WHI_ .. WU = Wn8go proc:eoaOog, ,,;""'" - , ~

W. a1horuto _00' podf.lI.... '" ,M
ATTY WW ho""" WBeDOT Wn8go- oaItlg;_ ...

'" , n
ATTV.BAS W~, ou<lie 0000d0. CoCo ,~ ,M 1'1."_ ,, WU = sc.... converlel _ . ..

'"' , ro

Number 11 on your Feedb8Ck G.8rd

Learn oode trom 0·23 wpm with one structed course in easy
steps. EaCh ca ssette cou rse $ 19.95 . VEe type cece Generat 0' Ex·
rra exam lape e90 $7.95 u 1300 5tH each Ihoory or code
cou rse hamtapeS $1 ,OO

1N914 " N1FID,JlmSernm0rJ5 . .. , ... 95
2N2222A " N6HYK, Leon F\elctler . . 84
Amiga ., ... 14 Neal, Ralph . . • , • . . . • . . . . , 14
AloISA,T.QSCAR . , . , , .. 9,65 NOVRAM . , . . . 22
banery chargirlglregloiatioo , . 34.71 PK~ . . . . , . 95
CWI28 ' , 14 Pf.25OOA 78
carolinaWillllomAntenna. , , .. 49 A[1' . . .. , . , , . ~

Chri$lm9atslanO . . , .. 84 AS-232. . 14
EAPiWARNNET . .. 55 SAREX·2 , 65
FET . " TE·I44Keyer . . 11
Hitachi HloI$--61 16 . 22 VP2ML,Chod Harris n
ICOloI 32AT . . 68 W1XU, JirnGray . . . .. 1\0
ICOMIC-A71A, ro W2EKY.RonaldB,~ " , . 24
KIOV.JoeMoelPE ... , , 52 W7XU,A~i$IlN . Thompeon , . 63
K9EU1,BobAoenrig , .. " ro WA:!.Vi,Merc LeaveyMD 107
KA9KAF,PtilNowak . . " 12 WMBLC, IWC\arke .. 49
KB1 UM,MichUlJayGeief 72 W.0\S2IB,AndylolacMis\ef . 65
KF6DF,ACiOenFishef. . . . 95 WA6ITF.BilPastemak . 83
KT2B.PetePulman , , . . 7S WA9fPU.......... S/'ioo .. " 19
lig/ltnillg protBd " . 95 WBIQCO, Mike Slone S5
LloI3WJ39 . " ,34 WB2MIC.HlIId--8oniakoWski 68
looIl anleM8 , ... , ... 52 WB8VGE, Mike Bryct ... , , , . 71
loIaIyi VysIoak~ . . . . n WB8VQA.Demis Knittel . 34
loIC10168 . . . 14 WB9Y8M,KlaUISpiBs, 'l1

Mil:Iand 1)'509, . . . . . "

Index:
December 1988

2350 Rosalia Drive. Fullerton, California 92635

(714) 990-8442

CIRCLE 288 ON READER SERVICE CARD

Vfl5 video CasselioS WI! sI>ow you overyl1ling you ne9d 10 know
!OpassyPIJI N,wlCe, Tech 01 Gene' a1 lheory 'es' . Le am modu atiOn.
formuas. a nIOfmo• • dlg~al oooes and mora just Dy welCr.n9
yoor TV. Ai cpu,ses a re twQ 2.r.out VH5 video cassenes and """
c.90 aYdiO cassette . $39.95 plus $$.00 SlH . 100% money back
QlWantge

New COde words cou rse takes you ,rom 10wpm 10 35 wpm wilh Ihree 90 millute audio cassenes. Learn common wo'ds
a nd nUl1Ders usell in all ew cemacts. Nothing to w, ite down Learn at your lois u' . $19,95 + 13,00P&H
W,ile orca ll for lree info

•'1 learned all my cece and lheory while dri. mg lD a nd t rDm work .
il was easy ." Lea rn (!e1a ile<l theo"! 1101 only lhe Queslions and
answe's Oil your laSI No.ice. Tl!Ch • Gene ral. Adva nced, Exira
Ihoo,,! ceeues on audIO easseues $ 1g.gSeach

AMATEUR
RADIO SCHOOL
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A FANTASTIC
GIFT
IDEA!

PRINTED
CIRCUIT
BOARD
CLOCK 17 " x 17"

A unique gift for the office or home.

Available colors:
blue/silver/white

ereek/silver/whitc
green/gold

(battery operated)

Price: $59.95 + $5.00 sth

INDUSTRIAL PRINTER SALE
IDEAL FOR INVOICING, BUSINESS FORMS, PACKET RADIO, TELETYPE,
OR ANY HEAVY PRINTING APPLICATION, WHY USE A GOOD LETTEA
QUALITY DOT MATRIX OR DAISY WHE EL f OR PRINTING INVOICES AND
FOAMS, MONITORING PACKET & AnY WHEN A HEAVY DUTY DOT
MATRIX PAINTER IS All THAT IS NECESSAR Y?

VICTOR
5080

• MAOE FOR

CONTINUOUS DUTY

• "INTERFACES
STANOAAO,

PARALLEL. R5-nl.
TTY.IEEE~

• Bl-OIRECTIONAl

• 8OCQLUMN- 1OOCPS

• FA.NFOLDORAOll.""'.
• RE~NKABLE RIBBOIIl

• HANDlES 6 PART

"'""'• COMI,lERClAU.YSOLD
A1 S1195 ,00

To orde r: Send check or MID to:

WINTER DESIGNED CLOCKS
267 Court Road
Winthrop, MA 02152
(617)846·5745

NEW&FACTOAYSEALED $109.00
FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING
• 690 GREENLEAF AVE.• ELK GROVE. IL 60007 •

PHONE: 312-439-1234 FAX. : 312-439-3799

steese ,1I10 w 2 -4 weeks for deli ~ ery

ALL ORDERS SHIPPED BY UPS

IL AND TX RESIDENTS INCLUDE APPUCABLE SALES TAX

CIRCLE &4 ON RUDER S£RVICE CARD CIPCU 308 ON RUDEll SER~1CE CARD

AMATEUR CENTER

SELL·TRADE

'HONE (605) 886·7314
,.x (605) 886-3444

SPECIAL OFFER!

Get the most of HF Mobiting

Yaesu FT·747GX

CALL TODAY
FOR SPECIAL QUOTE

CIRCU 92 ON READER S£RVICE CARD
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New & Reconditioned

H AM EQUIPM E NT
Call or Write UsToda~ For a Quote!

Yuu'lI Find Us to be Courtc';us. Knowlcdsn b lc
and Hones t

" AMERICA'S MOST RUIABU AMATEUR RADIO DEAUI"

STORE HOURS:
' -I ' .M. ta f)-,...._,

_ _1oI_n
_ , .• , .•. tO TI
~.

_ nl_ ....n

ClIIiID r--- - ------,

182 N. Maple
P.O. So l 73

Waleflown, SO 57201 L =====".,,,.,!

Ny.
Palomar
Radio Gallbook

Rohn
TelexlH ygain
Ten-Tec

Trio-Kenwood
UnadillaJReyco

Yaesu

Y OUR HAM D OLLAII GOES

F URTH ER AT • • •

CALL OR WRITE FOR SPECIAL QUOTE
When It cor-es 10

FAST DELI VERY HON EST DEA LING and
PROMPT DEPE NDA B LE S E R V I C E oace UP- - - -

w e don 1 jus t advertise IT _ 'I. E G IVE ITI

lcom
JeroldlDelhi
Kantron ics

KDKJEncomm
KLM

Larse"
MFJ
Mirage
Moseley

Belden
Bencher
Bird

Bunernut
centurion
CES
Cushcraft
Oaiwa
Hustler

WE SERVICE WHAT WE SElL -

\ t,/...7j£ !f$'
.~[:i BUJJLETIN

fi CALL US
NOW!

In 1937, Stan Burghardt (w0 IT), because of his intense interest in
amateur radio, began selli ng and servicing amateur radio equipment
in conjunction with his rad io parts business. We stand proud of th is
long-last ing trad ition 01 Honest Dealing, Quality Produc ts and
Dependable ·'S-E·R· V·' ·C·E " !

Above all, we fUlly intend to carry on th is proud tradition with even
more new product lines plus the same "tstr" treatment you've come
to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 9o-day parts and labor warrant ies on selected pieces.
And always remember:

AEA

AJinco
Ameritron
Amphenol

Amp Supply
Antenna

Specialists

Astron
B&W

Write today for our lotest Bulletin /Used Equipment List ,



COde Tapes
$6 ,95
$6 ,95
$6 .95
56.95

$6.95

20 + wpm -Congratulations! Okay,
the challenge of code is what 's got 
ten you th is far, so don't quit now.
Go for the Extra class license. We
send the code faster than 20 per. It 's
like wearing lead weights on your
fee t when you run ; you 'll wonder
why the examiner is sending so
slowly!

"Co u rageou s"

$6.95

13 + w pm-Code groups again, at a
brisk 13+ wpm so you'll be really at
ease when yo u sit down in front of a
steely-eyed volunteer examiner
who starts sending you r 1a in len
guage at only 13 pe r. You'I need this
ext ra margin to overcome the sheer
panic u nive rsal in most test situa 
tions. You've come this far , so don 't
get code shy now!

"Ba ck Breaker"

"T h e Stickler" $6.95

6 + wpm -This is the practice tape
for those who survived the 5 wpm
tape , and it's also the tape for the
Novice and Tec hnician licenses. It is
comprised of one solid hour of code.
Characters are sent at 13 wpm and
spaced at 5 wpm. Code groups are
entirely random characters sent in
groups of five -definitely not mem 
ori zable!

$6 .95

5 w pm -Th is is the beginning tape,
taking you through the 26 letters, 10
numbers and ne cessary punctua
tion, complete with practice every
step of the way. The ease of learning
gives confidence eve n to the faint of
heart.

"Ge nes is"

We 've had so m any phone calls
from people wa nt ing o ur famo us
73 code tapes that we've decided
to bring them back!

For FIRST CLASS )\'1AIL, add an addl
tiona I $ 1.50 for promp ter d elivery.

The Stickler
Back Breaker
Courageous

UNCil Wit"Nt'S
CODE TltPES

~-- --=-:. - I--- -,--- ,
i

Re,erse

W2NSD/1

Style Y

• Till.. hsue

1 BandploTl and Crysta l lnln May 77
Z ConveTS;on Dal. May 77
3 Radio Shack TRC-4 7 Jul 77
4 [,P.Johnson Messenger InA Jul 77
5 Hy-Gain 6708 Ju l 77
6 Ankrm a S" ggesliun. D" c 77
7 Rad io Shad RealislicTRC-1l Dec 77
S The Publi<"um I Feb 78
9 How abou l SSBConversions? Jul18

10 Rad io Shack TRC·ll an d TRC·74 Aug 78
11 Radin Shack Realistic Mini 23 Sep 78
12 Hy-Range681Allly -GaiJlI Sep78
ra Kraco KCR2;l!OB Oel7S
14 LalayetleTd,a tSSB-75 Nnv78
15 Radio Shac k Reali.tic TRC-452 Nov 18
16 CB Wal kie·Talkie Conver'ion Nnv 7~

11 Sharp Mod el CB-800A Jan 79
18 SHE Sidehand er III and Pace Il3A Jan 19
19 Midland 13-882C and O lhcr I' LL Rigs Mal' 79
20 Lalayclle 55B-75 and SSB- 1OO Ju n 79
21 Roy"" 1·655 Nov 79
22 john ><:>n Viking 352 Nov 79
l3 CB 10 10 f"M - Part 1 Jall 80
24 CRlnlll FM ·Pa n ll Feh80
25 Mm e Talk Power Inr Ihe TRC-l 1 Mar ~ O

26 Sea" R""dTalker 40 Mar 80
27 Pellney 's SSB Rig Apr 80
28 The Poly_Pab 40-Channel CB Board Jun 80
29 TheCobra l3Z Jul80
30 New 1.i fe 1m SSRCR Rigs Jul80
3 1 Double Your Chan nels in 5SBCnnver>ion, Jul80
32 0" Te n FM Aug W
33 Pul Tha i Hy-Gai n CB lJ,oard to Use 5ep 1\0
34 Pe. kin gand Tweoking Hy·Goin Boa'ds Ma, 82
35 CB 10 CW' Ill y-Gain) Jul82
36 Maximum Modulation for CB Conversiolls Dec 82
37 seer Up You, CB·IO-CW Con"ers ion Feb 83
38 Add a Digilal Readout 10 You , CB Conver, ion Feb 83

""nd B .OO 1m the lirsl . rti de and $1.50 each thereaher. Ju,"
,"hoo S<' Ihe artide number, and c.11 wilh a credit ca rd numbe r
or se"d a cheek or "'''''ey o,d," 10' CEi ro Ten, 73 "''''''le"I"
Radio Ma!l"l,"e, WGE Cen"r, p,>'",oo",ugh NH 034511/603,
525-4201),

CB·TO·TEN
73 has led ' he way on C B-to-lll mete r convers;on;. Take
adva nl'Ke of our ,,/ier to help YOll gd on to mdt''' befo'e the
sun'!", t. peak again 1('. easy and saves you money '

Style XStyle W

Yes, places you've never even
heard o f! Nearly 400 OX coun
tries gleaned from the Awards
Lists of dozens of IARU mem
bers-more countries than any
other map ava ilable anywhere!
ARRL's DXCC map doesn't even
come close!

73 Magazine offers readers our
giant OX Map of the World for
the absurdly low price of only
$5.00plus$ 1 postagc & handling.

QSLs
Now you can get the highest quality QSL cards without spending a fortune!

We put these cards on our press as filler between jobs; it gives the pressmen
someth ing to do and lets us print QSLs for you at an absurdly low price.

Not that we skimp: All three styles are produced in two colors (blue globe or
satellite with black type]. At these prices, you can start the new yearout right by
QSLingall those disappointed hams who've been waiting for your card. Tell 'em
the card was pri nted by Wayne!

TUl WORLD
Is Yours for onlg

$5.00

Send me the cards and quantities indicated below.
Style: O W O X O Y Quantity: 0 100- $8.97
Please print your name and address 0 250- $19.97
exactly as it will appear on your 0 500-$39.97
cards: Please add $1 postage & handling

Name Call _

Address _

Mall Your Order To:
73 Magazine . WGE Center,

Peterborough. NH 03458

_________ E. p, Oate _

Mall YOUforder 10 l J Magazine .
WGE Center. Pete rborough NH 03458

n Check

Please allow 4 10 6 weeks lor delivery,

, Me C VI SA
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UNCll WA\'Nl'S BOOITSUllf
A wright, Q 'ready! NOW, the popular electronics and amateur radio
books you ' Il l! been hounding poor old Uncle Wayne f or are here!
No w you can build up your hamshack library with these sof t-cover
favorites . . .

• Jilt 'tektllftl, iii""
by } on(Jlhan L Moyo KRJT

.... .an excellent piece of work . Well worth
reading for both the experienced and the new
packetee r . .. the definitive guide to amateu r
packet operation. "

- Gwyn Reedy W IBEL Only $14. 95

·nt k,IIW"S "UNtIl .. .tIl'lClr lilli,
- 211 umoa by Clay tasrer

Combines theory and practice in an easy -to-un 
dersta nd fonnal, and provides infonnation for
choosing and installing radio receivers and trans
mitters, antennas , transmission lines, and lest equ ipment. 400 pages, 291
illustrations $16. 95

-IX h ..u : lUtclln T«llllqHSItr IMI. A..lfllrs hy Eugene B. Tilton K5RSG
256 pages, 10 illustrations $10. 00

-lIn T.... hy Dave Ingram K4TWJ
The new and only up-to-date RTIY book in existence. Covers all facets of
RTIY- RTIY and Home Computers-most comprehensive RTIY guide eve r
published . Fully illust rated. A must for RTTY fans. 112 pages . $8.95

- SMrhfm OINtSnlf CIIlltalntl hy Gerry L . Dexter
Fasci nating reading- new book covers all clandestine broadcasting, country by
country- tells freq uenc ies, other unpublished informa lion-spy-insurgents
freedom flghtc rs-c-rcbcl-c-anarchivt radio-secret radio-ccovers all. Current
publication. R4 pages $8 ,95

-S.klilit i N CMIt TV
Scrambling and Descrambling hy Brent Gale & Frank BayUn . This new book
was written for readers who do nOI have a technical education, but who want to
have an understa nding of the tech nology of satellite and cable scrambling and
descrambling. 256 pages. $19.95

- S""lwn t IIrttIlr1 by Frank Baylin
A complete directory listing all domestic and foreign station frequencies data
from 1.6 MHz to 30 MH z. Over 6,CKKllistings of Air Forces, Navies, Army,
energy, emergency. spy. smugglers, pirate/clandestincs. aero federal space.
interpol and many more services. Covers all types onransmlsstcn modes. SSB.
RTTY, FAX, CW and AM . $ 17.95

Address _

D VISAO MC
Ci ty --==__--==C-_--==,,-_ State Zip :-,-_ _

D AE D Check/ Money Order
Card # Exp. Date _

-"n r.IIr5t II""
Floppy disk for IBM PC, XT, AT and compatibles. Learn the Inte rnational
Morse code or improve your capabilities. One diskette will take you from
beginner through extra class in easy sel f-paced lessons. Standard or Farnsworth
mode. Code speeds from I 10 over 100 words per minute. $20. 00

-TIII'IIlIIS fHr1 fit' hli SUI
Yes, places you've never even heard of! Nearly 400 DX countries gleaned from
the Awards Lists of dozens of IARU members-more countries than any other
map availab le anywhere! ARRL's DXCC map doesn't even come close! 73
Magazine offers readers our giant DX Map of the World (in classic black and
white) for the absurdly ktw price IIf only $5.00 plus $1.00 postage a nd
handling.

-Tk l ilftl sqUISH Slldllk no hy Thomas P. Harrington and Roh Cooper J r.
New boo k shows and tells how to tune in the many thousands of Te lephone,
Data , Te lex , Teletype, Facsimile Signals on most of Ihe TV Satellites, covers
equipment. hook-ups. where totune. Only book covering these secret signals on
the satelli tes , plus all subcamers. 234 pages . $19.95

r--------- --- - - - - - -----,
Viele WIIK'S hlkS. dltuu f.... I

o The Magic of Ham Radio $4 .95 I
o The Contest Cookboo k $5.95
o The Packet Radio Handbook $14.95 I
o The Beginner's Handbook of Amateur Radio $16.95 I
o DX Power: Effective Tech niques for Radio Amateurs $10.00 I
o Transmitter Hun.t lllg: Radio Direction Finding Simplified 17.95 I
o The DIgItal Novice . . . . . . . . . . . $9.95
o The Commodore Ham's Companion 9.95 I
o Master Handbook of IDO l Circu its 19 .95 I
o World Press Services Frequencies jRTIYj 8.95 I
o RTTY Today '." ; " $8.95 I
o Shortwave Clandestine Confidential 8.95
o Satellite and Cable TV Scrambling 19 .95 (
o Shortwave Directory 17.95 I
o The Hidden Signals on Satellite TV $19.95 I
o GGTE Morse Tutor floppy disk $20.DO I

Add $ 1.00 fur postage & handling. t'or t 'IRST CLASS MAIl-add an I
additional $1.50 for prompter delivery I

Please Print! Total Enclosed I

Name I

Call I
I
I
I
I
I

Mail ~",u r order to 73 :o.ta~llZi ne . WGE C~ol~r, ""trti>o......~h 1\" O:w..q ." lIn: U..r1~ WayneL ~

-S«rt:IS II I.. lid" IXII",
hy Dave Ingrom K4TWJ

(Hard Cover only) 176 pages. 102 illustrations
$12.95

- TnlslIlllkr
Inn,,:lUI.
lIrt:fllH fllfl',
SI.,.IO«I

hy Joseph D.
Moell KIOV and

Thomas N. Curlee
WB6 UZZ

336 pages, 248 il-

-I~CIII.Um IiI'S C~IIH hy J im Gruhh.~ K9E1
160 pages of useful information on selecting a Cummodore computer for the
ham shack, where to find specialized programs, the Commodore-packet con
nection , and more! $9. 95

-h5kr IaHHH II 1111 ClrtltlS-StlHI~Slfk UllIN
hy Kendall Wehster Sessions

With this outstanding reference in hand , electronics hobbyists and professionals
will never have to search for schematics again. Completely updated . the boo k is
thoroughly indexed and all IDOl circuits are clearly Illustrated . 420 pages.
$ 19. 95 ...oft COH'r

-l~ Cllk5I C"'.... hy Rill 7"achary N60 P
One of ham radio's winningest contesters lets you in on the lips and techniques
of the Big Guns. You'll learn which duping method to use , find out what
equi pment you'Il need, and discover the secret of building a pileup. Includes
separate chapters on DX and domestic contests. $5.95 while the)' last!

-Tk ....k II ".1HIt hy Jerold S wank KW8HXR , begins with a brief history
of amateur radio and Jerry 's involvement in it. Pan 2 details many of ham
radio's heroic moments. Hamdom's close ties with the continent of Antarctica
are the subject of Pan 3. In Pan 4 the strange and humorous sides of ham life get
their due. And what of the future? Pan 5 peers into the crystal ball . Only $4.9S

lustranons $17,95

-I'd mss Sfnltts frc:qKKkS (I Tn l by Thomas Harrington W80MV
A comprehensive manual covering Radioteletype news mcmtoringe-coruains
all information-antenna, receivers, termi nal units, plus three extensive Ire
quency lists. Covers 65 World Press Services broadcasting in English. " The
Original Press Book. " 84 pages. $8, 95

-III( D1,11i1 NI~kt hy J im Grubhs K9EI
Your guide to the fascinating worlds of commu
nication that have just opened for thousands of amateur radio operators. Now
you can learn about everything from Morse code 10 the latest in packet radio
tech nology . $9. 95
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~ HEAR/.'·C AID FOR YOUR
RECf:IVER OR SCAN\'ER .'

_TIle 5"" of Ih< "" in
WID[B"ND p,..mp,'

. M.,. , m. 11 antenn., pe,fo,m
Iil<o BIG on., '

_Fu lly " " . mbl<d . od Bt-'ll.T
TO L" ST'

· 110 V"C or 12 VD(: POwe, od'
- YlIF/UHF 0' M FiHF .,-. iloN. !
. Man y mod. I,' s"od for , poe,'.

SIGNAL INTENSIFIERS

P riced (,om $29. "

I
K u/h) s,= "

"Th,,, p,,,,,,,,,,,, a" A_OK' -

CIRCLE 29 1 ON READER SERVICE CARD

Colorado/Foreign Subscri bers:

1-303-447-9330

Subscription Problems?
Change of Address?

Our new toll-free number is:
1-800-525-0643

CIRCLE 94 DN READER SERVICE CARD

AR·2002
Owners

Bill Trulock-ATV
P.O. Box 11254

Fort Wayne, IN 46856

Send SASE for information to :

Never buy another fast scan
ATV receiver converter! Convert
your AR·2002 Professional Mont
tor Receiver to receive VIDEO on
439. 250 MHz, 9 10.250 M Hz
th rough 1289.250 MHz. AM or FM
TV with our IFlDetector Modules.

Ii!
ELECTRON PROCESSING, INC Add $) $h; ppioK/Handlin &

NY odd S,o l., T...

P,O, BOX 7 0 8 SATlSFACTIO~ GlJ"R~"TEED~
• MEDFORD, NY 1176 3 Order any p roduct I..«pt ,of,w... ) from

(5 16) 764 ·979 8 EPI Ind if not ,,,i,f ied rei"'• . L1 "'11" '0 II
day, fo, I r"1I ,<["cd (Ie.. ,hipp, nK /na ndl;n!)

S~-"O FOR MORE DETA IL S ' I.!S MAO£./

~o"n' th i, on,.nno '0 \'0"' window for the BEST
,""..ge_ Two VERV powerful ,""iOn '"P' hold rl,mly
for ",ee" . Whip. t. I. ,,,opo to 79" yet fo ld to on ly 12".
Th l...tonn. I, • Ml:ST I", p.opl . who h " el1 R",.i_. ,
)0· 100 MH< 0' ,ro",mi, 70· :30 MH< with " p to SO

! "·"n' Complete with IS' or co.. I nd chO;e< or PL219, >

i esc, Mo,oroll or F oonnecto" ;
.. i

-
SUPER VAK- TENNA ,"" S14' ."

5an,Ho _ 800MH= ACTIVE f/.f.CF:II'f. ~.'''TENN)'

Tn. 'OVQlu';Q'''Y SUPE R VA K_T[N~I\ .dv,nee, ,h. ""e
or- the -." by pr Qviding ,up<fb ,,«plion, .." <moly "..,d.
oo'·e,, ~• • !If,,11 ,iT< and SUCTION CUP MOUSTlN G in
ono comp." .""n",' Low noise/High ga in 14 db (ur "" '
ter) >eli.. ,mplifi" i, buil, ;. [0' ""'u'p....d ,"o,p';O"_
A fem,le ONe connector oonn ,<" to r"" ' ,."t;,-•• , I> f.Ol
of 00"' e,bl< ond lIWAC 1'0"" unit .re . 1", ,"ppli.d,I , , _ _ _..l
, i
; i
! i
; !, ,
: I, ,
• Ii SUCTION CUP MOUNT VAK- TENNA! "

Only 129. "

'.'
IDEAL FOP. APAP. TMENTS OR OFFIC ES .I

CIRCLE 263 ON READER SERVICE CARD

tle;v':Den/ron:.
dt, ~h'J C:~. trux.

NOW ORDER TO LL·FREFI
DIAL 1 ..'Mi\nUA

Hear what
experienced operators

say about Vibroplex
Barney E. Severns WB6QGG

". ... II's a pleasure to find a few
"oro-tune" companies still doing
business in theold manner. 73's , .. n

Richard M McGarry W4CXH
"After more than 40 years of dealing
with Vibroplex, I would like to thank
you for the many courtesies
extend ed to me, I think you are
exemplary of the oro-time
American companies that provide
service .. "

FOR THE 8EST IN UNEAR AMPUFIERS, ANTENNA TUNERS,
TRANSCEIVERS,METERSETt,REPlACEMENT PARTS,FAC·
TORY SERVICE. NEW PRODUCT INFO. DOMESTIC, INTER·
NATIONAL DEALER INQUIRIES INVITED.

P(I aUI H
E. RocUwIy, U
NY11Sl8.USA
TLX 4758244
5111I53&-2620

Now that you have their wo on it , take our word. Vibroplex guarantees satisfaction.
Order your key today . Also availab le: carrying cases and other key gifts.

See yo ur dealer or write for an The Vlbropfex Company, Inc. P.O.80x598 DTS
illustrated catalog detaili ng our 98 Elm 51. Portland, Maine 04101

world lamous products to : CIRCLE 361 ON READER SERVICE CARD

I
•

AUTOPATCH
WITH REPEATER CONTROLLER

pf!,r}s~~n!~m~,1,ner~,n .
Tho " p"k)' J·.-\n'oona " , 0"'01. h.lf waY< ..,j""" rod oy
IIJ w, ,..I<ng' O' ~r I,,",,' k". "''''' lh"'"lh ...mco<. r1,0'"
m." hmg ,u n,f"'m<r. Sporky 1". t><" u.b< ~ li~. $;; ~i~
""\'0 on,,"".., n«d n,' l",'" oJ plano. L~w nor ,,"",'Rcu",.
pH' . dgt k' edg. b,nd "' g•. 0"" p',,,.01.--,,,n. up
,., f,t ,. f""C);<t. C~mp'.'~I;' mhl~ wllh B'iC c,'"n,,,,,',.

• Eo"I)" ",,j.l<o • ur."i,.. ,nJ.'Ol'S ." O"r. ' M" o,,'·o..); gu"an..< '
....·.II.bl. fo< . ,.•" . bond rrom U '0 .uo 'IH.

S3~; co.'" Two I",S65~ AJJ S~ P$;; H
I" "r'" ~, '" tot <l, ,, ...iL A II t ell II a s- I'Iles t

&>. SIXI6:1.<;. Pre,.-", VI f\.lW3 801 373-8425
CIRCLE 5 DN READER SERVICE CARD



ClItCU 2 4 4 ON READ£R SlRYICE CAItO

CIRCL[ 3 5 7 ON RUD[R S[RytCl CARD

NEW!
n'G 0 Il. S E: '(0 lJ '(0 0 1\

Made Easy & Fun
Introducing the most Comprehensive and Easy
lo-Use code course available loday!
- MORSE TUTOR is available lor IBM PC, XT,
AT, PS/2 and compatibles.

FEATURING!
... 1-100 WOfdlminule code speeds
... Standard orFarnsworth modes
... Adjustable code Irequency
... Over 1 Billion possible random asOs
... Letter. number, and punct. mark coverage
... ~e ll callbrallnglmenu driven design
... Display text-while listening or altar copying
To Upgrade or learn CW, Send checkor M.D. lor
$19.95 ... $2 S&H 10:

CiRClE 3 39 ON RUOEll SEAVlCE C4AO
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ACOlTlllete sbw sta"11~stabc:n tor yr»
IBMPC or~ Send a-1d receee mages
n~ to 10SI'IaOI!S 01g~ depei di '!I l.JlOfl you
g ap'"Cs tad .:n:t pmler

lrrides:
Dert1ocUator IAod Aafry ~ Page M.n.a
SoI!w~e T\1Ol'Ial cessene

AllqIes:
H;rn eaeceve- PC "'1Ih 640K P~llIej Port
crecocs ceo Tape Rocorder SenaI port

SlowScanformals: 8 12,17233436,48 72 sec
t ., - ... ~ .::-. ~

\",1', .... 1"'" " .....- '"'
j . .- , • • •

'!c'

PC Slow Scan $149,95

QRZ CONTEST!'"
VHF Contest Software

for PC Compatibles
$39 .95 postage paid

- Covers all VHF and U H F co-tests
- I ncludes the 70 M Hz Eu ropean band
- Menu driven and user f r iend ly
- Color and opt ions user configured
- Grids worked d isplay o n-line!
- Full dupe check ing
- Complete log editor incl uded
- Handles 4000 contacts w ith 512K
- Demo-version avai lable S5 .00
+ H F Version to be avai lable soon!

ATFAD Computers and Electronics
AT..... , . ? P.O. Box 4766
~• • j ''''-=-.''.' Maineville. OH 45039O. (5 13) 683-2042

o ..... m Accepted

21881 Summer Circle, Dept. MTS
Huntington Beach, CA. 926461\ CA. Residents add $1.2Q sales lax

teN AVA.lLAllLE THRU UNCLE WhNE'S !lOOKSHElF
THE ARRl .. FINED£AlERS EVERYWHERE .

J im Sammons N1FID
Route 2, Box 3530

Jodie Lane
Fairfield Center, ME 04937

corporate address if you need them for
advice or Ie upgrades . AEA Inc., Units O&P.
2006 196th S.W.• Lynwood, WA 98036;
(206) 775-7373.

NumbH32on rOUr Feedback lard

Robert FIsher KF6DF
5994 Arden Ave.

San Bernardino, CA 92404

Pearls of Tech Wisdom

Lightning Protector

As I semec the dust in the new shack I,
found tnet my previous lightning protect sys
tem was inadequate. I sifted through the
materials that had been pack-ratted away
and came up with a system that satisfied my
needs.

The materials I used were: a sheet metal
box, measuring 7- cubed, enough S0-239s
for each of the antenna systems I have, cap
per braid stripped from old coaxtal cable,
star washers and nuts to secure the 50-239
to the boll, solder and soldering iron , and a
drill.

On the bottom of the sheet metal ball , I
drew a patte rn of the SO-239s , leaving
enough space between each 10 allow secur
ing wilh star washers and nuts. I also left
enough room 10 label each one. tmen drilled
the patterns and reamed the hOles to take off
any sharp edges. I connected the S0-239s
in series by soldering the end termin als to
the copper braid. A short strip of braid was
cut and soldered to the shielding coupler of
each SO-239, to insure complete grounding.
I cut a longer strip of copper braid long
enough to reach the ground rod outside the
shack . The series of SO-239s then fed
through the open end of the boll, so the
threaded end protruded through the pre
drilled patterns. The 5O-239s were then se
cured with the star washers and nuts and
labeled , The longer strip was run to the
ground rod and secured with a clamp.

This system saved me the cost of buying
commercially made lightning arresters
and splicing my coaxial cable. Now when
the thunder starts to rumble, I simply screw
my eca xtat connectors to my home-brew
lightning arrester and pray like everyone
else that I don't take a hit . I do leel better,
however , knowing that, if I do take a direct
hit, the energy will not travel to my radio
gear. I would rather replace my antenna
system than ellpensive rad ios.

Have a Tech Tip? Send it in! Authors of
printed Tech Tips receive a free one-year
subscription 10 73 Magazine .

PS Fix for the PK.232

The AEA PK-232;5 a very popular terminal
unit. I've had mine for a year now. Recently,
though, it developed a problem . The Pakrall
sometimes losl its presets in memory, even
th ough the memor y back up batter ies
checked out OK . The three LEOs on the left
side of the display lit up randomly. The unit
sometimes locked up and didn 't print a
thing .

I soon found out that the problem was in
the voltage regu lator connection to the cir
cuit board . A screw with lock washer and nut
altha bottom of the board loosened up, due
to the heal sink temperature. This screw
connects the ou tpu t of the regulalor from the
heat sink lab 10 the circuit board. Tightening
down this screw improved the connection,
but there is a better way and permanent fix to
this problem.

To make a permanent fix, solder a wire
to the center tab of the LM-317T VOl tage
regulator and the other end to the anode
of diode 01 2. If the tab is cut off too short,
you will have to replace the Ie with a new
one. (Radio Shack has them in stock.j Apply
heat sink compound 10 the regulator Ie
belore mounting it to the heat sink unit. To
remove the circuit board from the chassis,
unscrew the six screws on the top of the
board and the knob , and nut on the
threshold pot on the front of the unit . The
board will then hit out (don' t bend any
of the LEOs), You may have to hold the
screws on the bottom from turning to loosen
up the top ones. After you are done with
the modification, carefully replace the board
and align it, then replace the six screws,
nul. and knob .

Recheck co nnections before applying
voltage to the uni t, then lire it up. Be sure
the memory batteries have been replaced.
You will get the AUTOBAUO message asking
to print an .. ... to set the R5-232 port. The
BAUOOT LED will be lit. Reset the missing
presets. Turn ott tne unit, unplug the power
then replace the top 01 the metar cabinet
and tne six screws. Now, install the unit
as before and plug in the power and R5-232
cable and you 're ready for problem-free
operation.

Remem ber to observe safety precautions
when working around ICs 10 prevent static
shOCk damage. and watch your soldering to
prevent shorts and damage to the printed
wiring.

I love my Pakratt and have been very
sati sfied wilh its performance. Allhough
you may not have this problem for a while,
it will eventually come up, so don't pull your
hai r out unt il yo u check th is reg ulat or
connection . What seems like a complex
problem may be this simple. Here is me

TECH TIPS
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323 National Tower . .. , .. 31
349 Naval Electronics. . . 40
130 Nel·Tech . . . . . . .. .48

• Nemal Electronics . . , , . 100
292 Omar Electronics .. 53

• PC rtececmce . 40,54
152 Pac-Comm ... , , . . . 23
176 Pacific Cable . . " .47

R.S.N page
68 Periphex , ..... , .. , .. , .. , .... 28
66 Pipe Communications . , .. 16
87 P,lnterProductivity ... , .. , ... , 15
30 QEP's . " . . 28

145 aSOSoftware .. , .. 40
115 RFConnection , .. , .. , . . , 48
142 RF Enterprises . .. . 98
78 RF Mic'atech .. , , .. , 28

• RFParts .. 51
356 Rad·Comm 48
150 RadiaWarks .. .. .. . .48

34 Ramsey Electronics . 39
254 Ross Oistributing . . . . . .. . 28
73 S&F Amateur RadiO , 51
14 Sangean America. . .. 26

332 Satellite City .. . 16
rs

• CBtoTen.. . . ..92
• Code Tapes , , . . 92
. OX Map .. , . 92
• QSLs . . 92
• Subscription .. . .. 17
• Uncle Wayne's Bookshelf 93

214 Smiley Antennas . . . . , . . , 88
250 Software Systems. . . 48
244 Software Systems .. , 95

51 Spectrum Commun ications 82
183 Spectrum International , 65
37 Star Tone rtectromce . . 26

232 TE Systems 38
268 Todd W, Skogen. . . 53

• Tropical aemecree , . .. 50
136 Unadilla . . 48

• Univerisel Amateur Radio , 18
298 VHF Communications , 53
79 Vanguard Labs . . . . 53

361 Vibrople. .. .. 94
38 W9INN , , 28

353 William Nye . . 32
64 Winter Design Clocks . . . . .. . 91
165 vaesu .. .. .. C3
351 ZellwangerElectronics ... 21

Easlest Packet Radio t:ver!

To get going on the HF bands you'll want the DRSI HF* Modem!
Tuning Irx:licator - an extra $79.95. Go fi rst class and get both
or stick to VHF with the basic Pc-Packet Adapter. Find out for your
self wtly packet is the fastest growing phase of amateur radio today.
It's a ball ! See it at your dealer today.

:x:CRSI
Digital Radio Systems, Inc.
2065 Range Rd, A Clearwater, FL 34625 A

A

,"

AA

Packet Radio
wit hout a

Packet Radio TNC

A

(800) 999-0204
(813) 461-0204

A

AAA

Is F E AR keeping you from joining the thousands of hams who are having the time of
their lives with packet? FEAR nomore! Here's the easiest packet radio set upyet - and
you don't even need to buy one of those TNCs - just let your PC do the work. The DRsr
Pc-Packet Adapter plugs into your IBM PC (or clone) and gets you on the air in rnln
utes. Seconds even. The one-paqe Quick-Start-Guide will have you instantly
going like an expert. It doesn't even keep you from using your
PC for other 'M)rk! Now. in addition to everything else, you'll
have a dual-port TNC with cross-band digipeating...even if you
don't even know vvllat that means right now: Find out wny
thousands of hams are so excited - get your feet wet in
packet with the DRSI system. It's only $139.95,
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Humber 34 Oft your Feed1:Ikll ean:I

DEALER DIRECTORY

NORTH CAROUNA

PENNSYLVANIA

Dallas
In Dallas since 1960 . We feature Ken....ood.ICOM.
Yaesu. AEA , Butternut, Robn, amateur publica
lions, and a full line of accessories. Factory autho
rized Ken....ood Serv ice Center. ELECTRO :'li IC
CESTE R, I!'IiC . , 2809 ROMi An. , Dallas T X
752ftl ; (2141 969-1936.

8 ....00

Hard 10 find parts , surplus electronics , standard line
items . Hams, Ilobhyisl.\ . industr ial professional s
from nUls & bollS 10 laser diodes... Electronically
speaking . Galeway ' s gOI it! M-F 9-5 :30 Silt.
9-5 .GATF.W A Y E L F.C T R O S fC S. 10645
R ichmond Aye . 1 100 , H ouston T X 77042;
(713)978-6575.

Soulhwe>t llouscon
Full line of Equipment and Accessones, in-bouse
service. T exa s ' 1 Ten Tee Deal e r! MISSION
CO MMUNIC AT IONS. 11903 Alief-Clodine.
Suite 5OO,1I0II.'\Ion TX n 082: (713) 879-7764.

G.........
9a.m. to 7p.m. Closed Monday.1COM our speciaI
ry--..5ales & Service . F&M ELECTRO-"'iICS, 3520
Rockinll:bam Road, Gr'«I\.<;boro !liC 27407 ; (919)
299-34.17.

OHIO

Cotumbus
Central OItio's full·line llulhorized dealer for Ken
wood. ICO M, Yaesu . Ten-Tee , Info-Tech , Japan
Radio . AEA , Cushcnft. Hustle r. and BUlle mul.
New and used equipment on d isplay and operational
in our 4Ol:JO sq.ft. store . Large SWL department,
100. UNfVIo: RSAL AMATEUR RADIO, 1280
Ai da Dr h e. R eynoldsburg (Colum b us ) OH
4J068; (614)866-4267.

TEXAS

TENNESSEE

featuring ICOM - Larsen- AE A- Hermron ics- As
tron . New and used gear. VHF CO MMUNICA·
TlO-"'iS, 915 :'Iiorth Main St. , Jam~o\ln SY
1~701. (116)661 6345.

S rwYorl
New York Ciry' s Largest Full Service Ham and
commercial Radio Soore. BARRY F.LECTROS
ICS, 512 Broadway, Nl'w York NY 10012; (212)
925-7000.

Mnnphft
M- F 9- 5; Sat 9- 12; Ken....ood, ICO M. Ten-Tee,
Cushcraft . Hy-Gain. Hustler , Larsen, AEA. Mi·
rage, Amerilron, ere . MEMPIIIS AMATEUR
F.LECTRO!'liI CS . 1465 Wells Slation Road.
Mnnphk TS 38108; Call Toll Freer (BOO) 2J8
6168_

NEW YORK

Jamestown
York's fineS! amateur rad io deal er

NEW JERSEY
Eatonlo\l n

Ekctronics Supplies for amateurs . Ten-Tee. Barker
and Williamson, Cur.hcraft, Hustler, e1C. ATKIS 
sos A:'IiD SM ITH , 17 Uwft St•• F..aton town SJ
07724 (201) 542-2447.

Lyndburst
A full service Ham Radio Store! Discounl sales
and service on most major brands. Moodlly to Friday
10:00am 10 7:00pm. Salurday 9 :00am 10 3:00pm
\4 mi le south of RI .3 . A BAR IS SYST E MS,
227 Stu)'tsant Annllof'. L) ndbunl XI 07071;
(201)939-00 15.

Park R~e

Bergen Counly's "Ide~t lind only SWUAmaleur
dealer. Special il.ing in HF receiving systems . anten
nas , hem/Swt. eccessooc s. books . Kenwood , JRC.
Yeesu. lcom. 1 mile from Garden Slale Parkwa)
Exit 172 . T u- F ri 10 - 5: Sat 10- 3 . G I L FER
SHORn\'An :.52 Park A'~Ilof'. Park RMtgt, XI
07656; (201) .JlH-78S7.

Om ,
Se rving the ham communily wilh new and used
equipment. We stock and service mosl major lines:
AEA , Asrron , B&W. Cushcraft, Encomm. Hy
Gain, Hustler. ICOM. Kenwood. KLM. Larsen,
Mirage , Mos.ley: books. rotors . cable .nd coeeec
lors. Busmess hours Mon.- Sal. 10-5 . Thursday
10-7 . Closed Sun .lHotidays . RI\' E NDE L L
t:I .ECTRO:'liICS , 8 Londonderry Road, Derry
Nil 03038 ; 160Jl4J4--5J71.

MISSOURI

Littleton
Reliable hamsto re servicing Ne.... England. Full line
of Kenwood and ICO M stocked and serviced. AEA.
AR RL Publicatio ns , An pbenol, A lph a Della .
AUSlin. Avanli . Ahroco. Ameco. Bencher . B&W.
Cushcra fe, Carol Cable . Daiwa , Hustle r, KlM ,
Kenpro , Larsen, Rohn, RF COllCeplS. Tokyo Hy
power, Trac Keycrs. Yibroplcx. w elz, etc. T El..
CO M, ISC., 675 Great Ruad (Rt. 119) Uttlclon
MA 0 1460: (5OMI 486-3400 , (J640) .

St. l ..ouft
Hard to find pans. surplus etecconks. siandard line
items. Hams, hohbyisls , induslrial professionals
from outs & h"lt~ 10 laser di\ldes...Electronically
speaking. Galeway ' ~ gOl it! M-F 9- 5:30 Sat. 9- 5 .
GATEWAY t:tF.CTROSICS. 8123 Paii:r Bh'd,.
St. Louis MO 63 130; (J I ~) 427-'116.

MASSACHUSETTS

HEATHKIT, GORDON WEST, KANTRONICS,
LASER COMPUTERS , MFJ . RAD IO SHACK ,
TEN-TEC. VALOR ANTENNAS & more. Small
lown service wilh discoun t prices . DASDYS.
124 So. W..~h i ngton, Wellingt on, KS . 67152.
(J I 6)326-6J 1~ .

NEW HA.\IPSHIRE

KANSAS 1 1__---.:..:..:::.:.:....::.:::::.:-_ _

DELAWARE

Stuart
Radio Shack Compcrers and all other equipment.
Nalionwkle . Best prices. Call FREE o n orders over
$50. COTRO :'li ICS I:'IiC . , Radio Shac:k flNler,
2200 s.e.F~ HiJ:b\lay. Stuart, FL 34994
(407) 286-J()4().

FLORIDA

Burbank
New HAM $lore open and ready to male a DEAL.
We carry alllires, mip UPS. and are open Sunday .
A-Tt:CII ELF:C TRO;ort;IC S , 1033 Hollywood
Way, Burbank C A 91505 ; (8 18) 845-9203.

SIln l)i \1:o
Hard 10 fi nd parts , ~urplus e1.xtronics, standard line
aems. Hams, hobbyi$ls. indu",-r ial pmfa.s ionals
from nub & boI(J, to laser di0de5... Electronically
speaking. Gateway's go! i1! M·F 9-5 :30 Sal. 9·5 .
G." TEWAY ELECTRO;ort;ICS. 46J3 O:>lnov sc.
San rtil1:o CA 92111 ; 1619) 279-6802.

COLORADO

Wellington
We have it! AST RON , BUITERNUT, ENCOMM . Western Ne....

IDAHO

Denver
Hard 10 find parts , wrplus electron~. standard line
eems. Hams. hobbyists. industrial profeMionals
from nub & boilS to II-'I('r di0de5.. .Ekclronica lly
speaking, Gateway 's gol il! M·F 9·5:30 Sal. 9-5.
GATEWAY EI.ECTRO;ort;ICS, 5 115 x, t'WeI'llI
Blvd . #32, Den ver CO 80221 ; (.lO3) 458-5444.

Enj;llewood
Rocky Mountain AmaleurlShonwave Speci alists.
Ten-Tee, v eesu , JRC-NRD , Sony , MFJ, KLM. and
oIherfine gear_ New and Used. Vis.alMC. Anlennas.
Books, and Dtscoem Prices, roo! ALLIE D APPLI·
xxce & RADIO , 4253 South Broad\l a)'. Enj;lk>
\lolld , CO 80110; (3031761-7305.

CALIFOR.'l/IA

Preston
Ross WB7BYZ has the large ~l stock of amateur
gear in the lntermoumain West and the best prices .
Call me for all your ham needs. R O SS DIS
TRIBUTI:'IiG , 78 S. State. ~on ID 83263;
(20811152-0830.

:orr; e\l- Ca~1~

Factory authorized deale r! YX MI. ICO M, Ten-Tee .
KDK. Kenwood, AEA . K.antron~, Santee . Full
line of 1IIXeSSOries. No sales tax in Dela....are. One
mile off 1·95, m :LAWARE A.\IATEUR SU P
PLY, 71 ,\ leaOO\l RlIlId, ;'I; ew Ca~1 le DE 19720;
(302) 328-n28,

Wilminl:tlln
Detawa re's friendliest ham More. Also Sbcrtwave
supplies. AMAH UR e ADVA!Io'C ED COr-O·IU
:orr;ICAT10 ;ort;S, 3208 CorIC'OI"d Pike , WUminl:1on
DF.1 9llOJ: 13(2) 478-2757.

---- --- --------"n=EAI:ER"'S- - ----------- - 
Your com pa ny name a nd message can contain up 10 25 ....ords for as linle as $300 yea rly (prepaid) . o r SJ75 for si x months (prepaid). No meenon o f
mail-order bu siness permitted . Directory text and payment m ust reach us 60 days in advance o f puhlicat ion . For example . advertising foethe April
' 88 issue must be in our hands by February 1M. Mail 10 73 Am<Jfl'ur Radio, Rebecca N iemela . WGE Cente r . Peterborough, NH 03458 ,
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TOWERS

GUYEOTOWERSECTIONS:
2!lO. •56.~ secl ions arld All Accessonn In
S IOC k. C.II for C........., Prien.

AOOFTOWERSACUMBINQ BELTS...~ CIlIII
TOWER HARDWARE

Ouywlr.: 3I18EHS 1 % EHS, per tL__..1O.1W.18
CCM CIlble Ct'"1()a: 31111 1 % . .ll.3Ml.4
T~k,": 318~ E 6. EIE 6. J _.8.11&7.85

...." E 6. EIE 6. J .__.._._._._12Ji" /13.85
Thlmbln: %" (3111 & % H c. bIe) ,~._ .._O.3lil
E.rth nc:hor: • It. ser--1n _._••13.15
Pr.tormtod "Big Orlp*" : 31111 & 14 2.• W2."
Ouy In'ul'IOf': i500 0J!J0.2 1.eet2.911

PH1UYS1'RAN GUY SlSIEMS
HPTQ.21ll(W..1(J(ll)1-81UO CIlble.••__0.3llI.~. 1O

CeIN EndI; t801lDo'll802lD.. 8.8!i/10.85
Soc.... f..1 Potting ClnIld _ 1is.llli

WIRE & CABLE
8ELDENCOAX

8813 low 10" .$O.-'&lt RG-8X(ll258) ..••. 0.20
RG·213lU(82fl7) . .. O.Ae RG·llAJU(82fll) •• 0.• '
RG-M.I(8237). .. .• 0.3e AG-MMJ(82SAl'l •• O. liS
RG-MJ(ll2U j ..... 0.040 AG-6II'UlIl2.I ).... 0.1.

AG:21... ~. ...~.

~ Ohm a..ldIr U IlII ... •••••.•••• • , •• •. , .0.10

ROHN
SeU..uP9O'tIng: All inga: HOIIll II 18 fl,
H811 " 10 It. lill 1111 It.

H8 U O. ~\, HOIIU O .. ~
H8U8__ ~ HD8UfL _ _ 't'
H8115& _ "'" 8 Xe... • V

Ol"'anlzlld . IHI with bl.. and rotOf pili• .
Today" tlnl bIly. Fr. lghl add nlon. 1bill you .ave
wUh our volum••hlpplr·. dlecounll

HY.QAJN
Cr...k~p. Hlf..uppor'lIng.gl"''''LziIl:l .1'"
1_• . 55 rl'lId It II It; HO.t 111 It.

HG..37SS CALL FOR PRICES HG·~SS
HQ-6IHO HO.1OHO

.__. -
~=-~

AMPLIFIERS & TUNERS

~

VAESU

TEN-TEe

NYE·VIKING
MB·V·A

MODEL sel CORSAIR II

OTHER TEN·TEC PflOOtJCTS:
Moo.t 58S P-.oon
MO<MI Q5 nt.., u....- Ampl ifier
MO<MI229A 2KW MI....na Tu.....
MO<MI~IOsat etlit. Slltlon

FUll I,"" of 'I".... power lUpplln, mobI..
.nl....na•••nd ICCI"~ In .Iock.

FT·757 QXII All Mode Transcelnr

ASTRON POWER SUPPUES
Rack _nl . nd '~Ik O'I'IOdeI' In . Iock!

RS-4 SJ7.85 RS-1 1I.85 RS-12A U .1l5
RS-20A 88115 RS-3!>A . • 135.85 roS-!lOA •. 193.85
RS-2OM .. 10885 RS-3SM .. 1!13.85 RS--5OM . • 2111.85
VS·2OM .. 12. 85 V~ .. 171.115 Vs-5OM . • 212.85

M' tr $ •

TH10XS
E.pIor...,.--200l 8AS 203 BAS 205 BAS
lY.i BAS 153 8...5 105 BAS
103 BAS 66 BAS

. "VHf, OSCAR .. VEATICAL ANTENNAS!
NEWl High Peffonn.l_144" 0&32 ..HrAnt_a.

c... For Pnce.I

IrfHIilln
Trtb..d".

~
&eTV •• • . . . .. $13ot.815 58T\f $12UI!S
13&-1"8 -.1l5 07·1.. _ _ n • .ll5

0
.....0;"220 . 11.115

C I' .. HF .........,II... CAUl

ANTENNAS
KIM

Wootd ca... lorlhe senou. Amateur!
KT3ot sm.oo Kf3.4XA .••••••••••.SSM.OIl
M~: 80-10 M,llorIl

High hrtonnllnCe VHF" UHF ,nt,n"...

CUIhaalt
WINTER SPECIAL! The "A3S."

The Popul. " 3 wil l'l Slain'," Steel
Hard ,. a•• Spe<;laI AFE Price.

...as .
A7« Add on KI\ , . • . • .• . . " " ' , .
A3SK & A4$K Stain less Kits .
AV3 & AV5 V,rtleals .
APe " APR 18 .
~2CO 2". .-0 Mtr. Beam . . • • • • •• • •

1110 t I , •• Far to", .. 20 1ft ltodll
811.8MI'800MER' _
"'!II).5- "504 _._ _ __
A141·11, II,.,.2QT__ _.._.._..
21SW8l2XlW'815 .. 30~ 2 MI.".._.
AOP·, Sf,tallitt Syat.,-n .
421SXL & 32111 tOf 1..... 101& MHz .
2208.~.8 BOOMERS....................... • _
Letv- In,.. ,1«y Of0-- AntiIlIRq •• :c ... ~ ....

BUTTERNUT
HFeV '" HF2V_.___ '"

,..IKI: to'" smlQ to"'"
'fllA.ClSO'I C. SC3D?Ao ......._ C.

HF$8 . . CALL

.A&MA.1lGIA.
DX.A....,S'e.815 DX·DD .. &'-'15 DX.KT.... 27.50

NEW' OX-CC All blond dlpole.....$7UIIi
Full II". Alpha Della ....lI c,... & T,an.Hr.!

TONNA
ANTENNA SPECIALISTS

ROTORS

""DREW HIEUAX. COOit"'IEClllM
.... " lDF<I«1A_ CAll. 7Jl1"~_CAll.

COf'f'UIWf:LO ANTENNA WIRE
Sold: 12\IIL ~ O'10 l.gL._ Q.OIl

Slrlndlld 1.gl 0 .10
PIuI WIde SIlecIIon U-, 1-'..... ·HII__

M)TOft CUllE
~d"22,2·1 -0." "'"' .,e. 2·1• . . .ut

0I1WI 1n IIock.
.....¢'ttDtOL COfiI"'~IOfll

PL·~ .1d1I1......1I.1Ion.__,~.__.._.O.lIIIi1 .2!S11••
lIQ.21 B (ll2t11Type N M _ 2..
T'., .nglel, lIdapIOfI.llICkI, 6. ElNC In .Iockl

MFJ
KEYERS t

ACCESSORIES IJIiEIf$

- - ---,. : - •.• z ..

---

c\.oc\(,s

MAGNUS SOLID STATE HF LINEAR AMPS

,.....
G4OOI4OOAC CAll
~. " . , •••••. CAll
,UUllllllf'C • , •• •••• CAll
GSolOO8 ..•••.• ••• . CAll

""A
Mft~ Pl •••• ••• •• , • •• , ••CAU

MOSLEY
CLASSIC 33
PR0-67

TA,33
TA.J4

,....
HDR.DL ,~CAl.1.

"" CN.J.HAW IV_CAlL
00.' CALL
Me CAlL

.. ,.aNCa

CIRCLE 1420.. READER SEAV10CE CAin)



Choice Selection.

vRl

b you can bace it all! lake all the qualities )uive rome to depend on in
our prograrnrnabIe cress tone equipment Astonishing Accuraq: Instant
~ UnequaIOO Rdiability, an! add full _ tone -=til""
nJ.Jlti.tone capability ",ithout diodes, a repro0'amrnahIe memory... lts our new
harvest ofcress tone equipment

The choice is)'OUrS! If standard cress EIA tones do 001.
suit _la5te. select ilJll' 32 tones of_liking from 15.0Hz to
255.0Hz. Arx:l ifyou C~)QlD'" mind. no problem; the rnem
Dry can be changed in )'OUT shop with our HHP-l~
or at our factory for free. 'lliur working tone is accessed by a
simple DIP switch. so theres no fussing with counters or other
test equipment

Call today toll-free and find out more about this fresh rew flexi
bility in tone 9gnaIling. an! don', fo'llct to ask about IOOitHone
switching",ithout cumbersome diode networks or binary switches,

It.\ all !>nJught to Illarl<1 by the peopIe.oo introduce the fresh
est ideas in tone si0lallinlt and ofecorse our customary same day

~an! one""".arranty""""

TS-32PC'f(SS ENCODER-DECODER Based on the tirnt' pn:!\m

'fS..32, the indusby standard for OYer a decade The TS-32P gWes you
the added~it). ofa custom.~memory base. Alowprice
of 557.95 maIr£s it an e\'CII sweeter deal.

SS-32P E.,"CODEH Based on the equally popular
5S-32 encoder. Available for CTCSS. or audible burst
tones~ to6550.0Hz. Price is 528.95.

SS-32S"IP SUB·)lf:\iIATlJRE E:\'CODER Our
smallest encoder ~)r handheld applications. Now you
can satisfy that customer that needs to access multi
ple repeater siteswith a radiothat hasprecious little
space inside. AI $27.95. the price issmall too.

"HP·) HANDHELD PROGRAMMER HJr
programmi~ the32 memory locations in any of
our new rmwammable products, incWingour
SO-IOOJ~..lbne Sequential decoder. The
HHP-l is battery ccereted lOr field use, and
....,11 program ANY 32 tones from 15.0 to
655110Hz in .l Hz. increments. Price is
5199.95.

~ COMMUNICATIONS SPECIALISTS, INC.• ~= 426 West Thft Avenue · Orange, CA92665-4296
__ Local (714) 998-3021 - fAX (714)974-3420 - Entire U.S.A. 1-800-854.0547
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Asubsidl3fy of Zen ith Electronics Corporal ion

Prices, product availabil ity andspecifications are
subject to change wifhouf nonce.

quently addressed the needs of the EME and
weak signal operators.

FM isn't unaffected by this reallocation
move. The job of making sense out of this faUs
to the nation's frequency coordi nators. Every
one that now operates below 222 MHz, must
be redistributed into the urban sprawl above
222. Thus Karl Pagel N6BVU, president of the
220-SMA frequency coordination group ,
came to be a part 01 the interactive panel.
220-SMA, however, represents the " western
view" so for balance we prevailed on Gary
Cantor WA2BAW of the the Tri-State Amateur
Repeater Council.

F inal ly , the Condor Connection. Thi s
NTAN , through the outspoken Mark Gilmore
WB6AHO, lold the country about the world 's
largest 220 MHz open intertied repeater net
work. This is a radio network that permits
hams throughout California and Nevada to
talk to each other as if they were next-door
neighbors. This legendary system relies total
lyon the 220-222 MHz band to interlink its
sites . This system , which has served in nu
merous emergencies, will disappear if the re
allocat ion is permitted to proceed. Due to
overcrowded conditions on other bands,
there's no place for it to move.

I have never seen such cooperation be
tween the various and sometimes highly diver
gent factions of the amateur community .
While each speaker represented a particular
point of view, the theme throughout the 2
hours of on-air activity kept coming back to
what people like Joe Merdler N6AHU, had
hoped for. One of unity, of purpose, and an
ongoing determination to do all that is within
the power of man to keep 220-225 MHz and
every ham band for the use of amateurs only.

The NTAN's message to the FCC and the
business communi ty is clear: " We are as one
and we mean business!"

look for details on this NTAN, and info on
future ones. Happy Holidays from the night
shift in LA! D1

GROUND STRAP-GROUND WIRE
GS36 3/8" tinn«1 eopp« braid 351fr
GSf2 1/2' tinn«1 copptH braid 50/17
HW08 6g. Imul.ted &1TMdfH;/ wife •...••...•...•••...•..••... _35IfI

AWI 4 1"9" &IfWOthd AnfenrN wire CCS _141ft

CONNECTORS-MADE IN USA
NE720 Twe N plug fix Belden 9913 $3.95
NE123 Twe N jW::k fix 8<oJ<H,o 9913. 4.95
PI..2~ stW>d."j UHF plug fix RG8;213. 65
Pl..25QIiM IInlphenol Pl..259 89
PI..2~TS PI..2!59 IftllOll iN/JiNer pilWd 1.59
P/..258AM~ femek-tem.Je (bMteI). .•••..•...•...•..• ,.45

COAXIAl CABLES rr- II) OO175jOO176 t«Juc~ for RG!58/59 {&p&ci1y). 22
1180 BELDEN 9913 ""'Y low loss 52 002100 N plug fix RG8;2f.U14 Si~ 335
1102 RG4'V 9!5'llo~ low loss foam 1''''' ....••..••,,36 OO83B N J.ck to Pl..259 wlapter, Iftllon 6.50
1110 RGtlX "''''' lhIttId {mirJ 8} 17 00 14&1 50239 to N plug .JfllJier, tellOll •....•...•...•... 650
1130 RG213,A1 9!5'llo IhieId mil~ NCV jIrt. 39 UG2!5!5 S0239 to BNC piug .JfIIJi~,~ 3.:!9
1140 RG214,A1 dbl &JIwN UrId mil~ 1.85 S023Qll,M UHF chaui.o tri mceptac~ 89
1~ RG142B,AI dbl~ UIId, /ftIIon 1m I .SO
1310 RG217,A1 00 ohm !5000 W8IIt dbl UrId 98
14!50 RG174,A1 00 ohm . 100" ad mil~ 14

ROTOR CABlE-8 CONDUCTOR
8C1822 2·1Bg. W>d 6-22gt1 27ffl
8C1112O 2·18glI W>d 6-209_ ..••..•.•...••...••...••...••...•... ,39ffl

HARDUNE 50 OHM
FXAI2 1/2' AJumInum Blw::k JrICIrfi ..••...•••..••..•••..•••..891f1
FlC I2 1/2'C~ <;«t. copptJI" bIJt jkt •••..•• 1.59//1
FlC78 7jtrC~ <;«t.~ bIJt fkt 392111
NMI2CC N eonn 1/2' e«r copptJI" m/1 2500
NM78CC N eonn 7jtr <;«t~ ny1' 5400

All priees pl"s .hipplng. n.oo min, Visa/Mastereard 530 min, COD add 13.00
CIIII '"_Ic<~pricrt I'M._'.....'"36~CAB LE ANO CONNECTOR SELECTION GUOO£ i$ . '."ab!e
a'""~ ""'" orders 01S5(1", """". ",.,. ""," 0 ' $4 ...", c'fIdi! again" """ quali/yl"!/ "''''''

--Complete Cable Assembly facililies MIL-SID-4S208
--Commerdal A«ounts welcome- Q uant ity priring • Same day shipping nlost orders
·Fartol')' au lhorized distributor for Alpha, Amphenol, Belden, Kings, Times Fiber

Continued from page 83

and those capable of distributing the net on
the bands were granted assignments. With
the number of bridge ports limited to 70, no
individual hams were given special lreatment.

The crowning link to all this was donated by
Bill Duval K5UGM of Irving , Texas. Bill ar
ranged the donation of uplink and air time on
KSAT satellite radio. KSAT is on the ATT Tel
star 303 commun ications sate lli te on
Transponder 19. With the addition of KSAT to
the quickly filling teleconference bridge, it ap
peared as if the distribution was complete.

Art wasn't silting on his laurels. He man
aged to secure the facilities of the Satellite
Music Network in Mokina Illinois. It is state-ol
the-art: a full-blown Audttrontcs mixing con
sole, audio cart machines, telephone hybrid
interconnect, and an all-volunteer engineer
ing and production staff.

First chosen lor the panel of experts was
AAAl Counsel Chriscpher D. Imlay N3AKD.
Chris practices his profession in Washington
and probably has a better understanding 01
how the Commission functions then anyone
else in the League. From Ham Radio Maga
zine came us Associate Editor Joe Schroeder
W9JUV.

Hurt more then any others are the packet
radio users. They are the fastest growing sub
culture in the modern world of amateur radio
and were depending on 220-222 MHz to be
come the backbone of a real-time, coast-to
coast, border-to-border emergency communi
cations network. A network, that due to
channel load ing elsewhere on 220 and on all
other suitable VHF and UHF bands in urban
areas, will now never come to be. Thanks to
Steve Goode K9NG in Illinois, their position
was well-addressed during the NTAN.

Ed Gray W0SD in Salem, South Dakota and
RogerCox WB0DGF in Lincoln, Nebraska ela-

L OOKING WEST

Can NEMAL for romputer rable, CATV table, flat rabie, semi -rigid rabie, telephone rabie,
trimping tools, D-sub eee neeeors, heal shr ink, table l ies, h igh voltage eoneeetoes,

NEMAL ELECTRONICS

TALK IS
CHEA~

Have you heard? For le ss than $90
your AT or XT-compatible com
puter can talk! All it needs is the
HY-2000 Computer Voice Kit from
Heathkit.

Reading letters, transcriptions
and computerized instruction can be
easier and quicker than you ever
thought po ssible. Computer games
gain a new dimension. Your com-

puter caneve,,"~e:":t:e~rt:a:i";;,Ch~;~ld;r;e;";"_1
with stories ~

and songs.

If you have
a modem,

the HV-2000
Computer Voice wi ll allow your
computer to recite reference and
research informat ion fro m time
sharing se rvices. Or, speak radio
transmitted ASCII information.

The HV·2000 Computer Voice
Card, conta ining speech syn thes izer
and audio amplifier, plugs into any
AT or XT-compatiblc computer's
expansion slot. An external speaker
is also included. Versatile, Heath
developed so ftware g ives you a
wide variety of vo ices and easy in
terface to high and low level
languages.

The HV-2(XX) Computer Voice.
AI Jess than $90. talk IS cheap. To
order, call toll-free 1-800-253-0570.

. Use your Visa. MaslerCard , Ame ri
ca n Expre ss or Heath Revolving
Charge card. Or call 616-982-3614
for the neares t store location .

Heath Company
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NEMAL ELECTRONICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893-3924 Telex 6975377 24hr FAX (305)895-8178



InCludes precision wind
.enlor .ssembly.

e ID~SOOl features:
Eiaromctcr • Display
tempcratures e Pus
maximum readin
resolution >Bisl! a
humiditys Digi

Attractive enougH i la in your home. the
Advanced Weather Computer is just one of many
exciting products in the Hea thkit catalog. You'll
discover 108 color pages packed fu ll of electronic
products in kit and assembled fo rm including TVs,
VCRs, com puters, lest instruments, as well as our
new high-tech audio line.

The 10-5001and all our other fine electronic
products can be found in our FREE Heathkit catalog.
For your copy. call 24 hours a day TOLL FREE:

1-800-44-HEATH
(1-800·444-3284)

Heath Company



VVECAN'T

TtIANK YOU ENOUGtI

W
e can 't thank
you enough for
all the support

you have given us over
the years.
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Now the NEW DENTRON RADIO COMPANY INC. will continue the

same great products, service, and support that we have been known for.

THE DENTRON RADIO COMPANY INC. . . .Within the last several years
we have received calls from thousands of radio amateurs worldwide requesting

information , giv ing us support , offering congratulatory comments, asking for new
product release dates and so much more.

We can't thank you enough .. . Please be patient. Dentron Radio will announce a
new complete Amateur Radio product
line in the near future . We are WORLD .III/IIIiIIIIii 11-. ',
FAMOUS for our linear amplifiers ,
antenna tuners , and state-of-the-art
Amateur Radio accessories.

Attention Amateur Radio Dealers .. .
Value Added Resellers, Vertical Intergrade Designers , Military, Commercial
Communication Dealers, OEM's, etc .:

CASH IN ON THE PROFITS THAT OUR NEW DEALER PROGRAM HASTOOFFER.

Call or write for infor
mation or our new
product catalog. Export
inquiries invited.

•
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PO BOX H, East Rockaway, L1 , NY 11518, TLX 4758244 Telephone 516/536-2620, FAX 5161766-9230
CtRCU: 102 Ofl Ilf:AO€JI SERVIC£ CARU



"Willis Island-the site of one
of the most remote

'Observing Offices' ofAustralia's
Bureau of Metereology. "

edited by C. C.C.

103

P. Giese, C. Clark

Cairns is at 0200.) II is 400 meters
long, 100 meters wide, and 9 me
ters high . The population of the
island is 4 . The morning paper
sometimes drops down out of the
sky ; the island is bombed (with
food and suppl ie s) every six
months.

This is Willis Island- the site of
one 01 the most remote " Observ
ing Offices" of Australia's Bureau
of Meteorology. It is staffed lor six
months at a time by a team of
three Observers and one Radio
OperatorfTechnician , whose re
ports are used in the tropic al cy
clone warning system .

On November 8, 1988, Willis
celebrated the 67th anniversary 01
its establishment. II has come a
lOng. lOng way since the first team
stepped ashore onto a bare ,
windswepl island, inhabited only
by birds and turtles.

Davis, the Austra lian Antarctic
Station, was named for the Com
mander of the Aurora of the 1911
Austra lasian Antarctic Expedi
tion, and Captain John King Davis
was also responsible for the Willis
Island station . As Commonwealth

Pilot 's-eye view of Wilfis Island on the run-in for a drop.

73 Amateur Radio • December, 1988

Willis Island 's current total population. L to R:
(radioman), P. Dawson (the O I.C.) , and D. Webb.

AUSTRALIA

The following is from the last re
port sent in by Jim Joyce VK3YJ
before he retired as Australia 's
Hambassador to 73 International.
(The WIA should be naming his
replacement soon.) We call his
story " Four Men and an Island-

Weather from Beyond the Out·
back."

It is a tiny outcrop in the Coral
Sea 400 km east of Cairns, a mere
speck in the ocean. (If Australia is
thought of as the face of a clock,

December 's special days to
mention in your QSOs: 1-Nation
al Day, Cenlral African Republic
(5 th fo r Th a ila nd , 17th fo r
Bhutan), and Anniversary Day,
Portugal (30th for Madagascar):
2-National Holiday, United Arab
Emirates (3rd for Laos); 5-Dis
covery Day, Haiti; 6-lndepen
dence Day, Finland (7th for Ivory
Coast, 9th for Tanzania, 11th for
Upper Volta, 12th for Kenya, 16th
for Bahrain): 10- Human Rights
Day, Equatoria l New Guinea:
13-Republic Day, Malta (18th for
Niger): 15-Statue Day, Nether
lands Antilles" Bill of Rights Day,
USA; 23- Victory Day, Egypt;
25-MERRY CHRISTMAS TO
ALL!; 26-Boxing Day, Canada,
Great Brita in : 27-Constitution
Day, North Korea: 28-King 's
Birthday, Nepal.

Special Calendar Note: As this is
wrirten, in Japan the 63rd year of
Showa (meaning " enlightened
peace " ) is i n i ts 10th month.
There may not be a 64th year, be
cause the 124th Emperor, Hirohi
to, is gravely i/l, and an era with a
new designation will begin Year

One with the reign of Crown
Prince Akihito. Autumn festivals
have been cancelled in that na
tion, so in your OSOs with Japan
on November esra. rather than
sending •'Labor Thanksgiving
Day" greetings (as listed on last
month 's international calendar) it
will be more appropriate to ex
press condolences. Sympathy will
be appropriate for the entire time
of mourning-which could be as
long as a year-for the period will
be a sad one for the Japanese.
Rice will be planted on sacred
ground when Hirohito dies, and
Akihito will eat its harvest in a cer
emony which completes the rites
of accession, whereupon he be
comes Emperor fully and in every
way.-CCC

Air mail subscriptions are be
ginning for established Hambas
sadors to 73 International! New
Hambassadors 'subscriptions will
graduate to air mail on the Janu
ary after their first year's third re
port (third of the three Hambas
saoors send in each year). This
will improve report follow-ups and
help keep information as much up
to date as is possible in a monthly
magazine. And Hambassadors
will be the most ao-to-aste read
ers in their countries!

Callbook editors around the
world: See the first item in the
report from Israel, below. And
even before receiving his OCtober
issue with the first revision of The
73 International Universal Per
mit Application, 4X 1MK (no t
4X11MK, as mentioned in it!) has
sent in some good news. Thanks
to the good offices of the Israel
Amateur Radio Club ( whose
Membership ServiCes volunteers
wilt 00 the work), visitors to Israel
wishing to make good their recip
rocal licensing privileges no
longer will have to show up in per
son at the Ministry of Communice
uons in Tel-Aviv.

Here 's why. Send the IARC (PO
Box 4099, 61040 Tel-Aviv. Israel)
a photocopy of your valid license,
a photocopy of the first page of
your passport (with your photo on
it), and a check or M.O- for the
amount of USS12 (the Ministry is
not sumoazea to receive foreign
currency, so the IARC does the
con version) and the following in
formation: Family name, previous
family name (if changed), first
name(s), 'ather 's name, place and
date of birth, country of previous
residence, present address, last
address, occupation, present and
previous places of employment,
passport number and country.
State expected date of arrival in
Israel and equipment to be used:
make, model number, Irequency
range, power output, and types 01
emission.

Your reciprocal license will be
kept for you at the address ofyour
choice here, OR, if you send the
IARC the materials far enough in
advance ("Give us a few good
months!" writes Ron) the license
will be mailed to your home sa
dress. (Ron's regular report fol
lows in this issue.)

Numbeot' 36 on ,our FHdl»ck eat'd

73 INTERNATIONAL

Notes from FN42
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R9100 SUPER ROTATOR
The Advanced Ra dio Devices (ARD) R9100 is the heavy duty a ntenna rotator designed
for the big gun with antenna loads to o ne Io n. All components are designed and select
ed for durability and long life, a quality often over looked .

The control system provides both analog and digital readout of direction to within ± 1
degree. Provisions for external computer control which allows rotor positioning by
the me re keyboard entry of a target country's prefix. Software is provided for use with
most popular computers.

This quality rotor is the most capable and powerful unit designed for the amateur mar
ket today. You can pay more and get less.

!'IPH"l nCATl U'';S
Ro••UnK \orq ll': IO,<XXJ inch lb• .
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Mo lor. III HP
Rot. lm If'"'d: I RPM
\\-"'~ I : ZlOltn .
SUr. 14 .9 . H" IS. I UlChn (... Ihl

Distributed Exclusin ly by fo:EB

~
--- " " " .- -- ". ,

':. :: -
-'- ..-. :

-_~ lib ..

list $3,975.00
Call For aUOI~

------

the BOA Linear Amplifier
Something new in a high power, high quality , HF linear amplifier

• Full power il a l....ay••v.ilable
• Completely allt omal ie
• Microprocessor conlrolled luninll
• No lime limil fo r QRO
• h ll QSI(
• l CD metmn,
• VSWR readoul
• Mif;roprocasor colllrolled prOle<:lion
• AutOlnaI;,; lube monilor;n,
• Easy mo,i1fiC. lion for IOmer....
• R5-13ZC OUlPUl for external conlrol
• Modular conSlrUCI ion
• Esport/ comrnercial versions u ailab le
• ROI1\OIe .ntenna . .... ilChinI COfltrol
• Remote oonlrol ..p 10 l SO feer a ...·a y
• uPS ....ppabIc(3 t>o. ...)

The Advanced Radio Devices (A RD) 230 series represents a new generation in high
power linear amplifiers. Utilizing microprocessor control , the 230 provides full
"HANDS OFF" automatic operation. List $5,495.00
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SAVE TIME & POSTAGE!
Circle adverti ser ' s numbers on our
handy reader service card to send
fo r val uable Information from adver
t isers In th is issue. Use our Ad Index
to locate advertiser 's Reader Ser
vice numbers eve n faster!
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FROM THIS AD. PRICE S219.95-PREPAIO ALL FIFTY
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Some of the calls Amir put on
the ai r were HSllB , XX9TTT,
N4MJH/DU8, 4X6TIJDU1, XX9T,
V K3 E T T , AX3 E T T, AX9 l,
VK3ETTIVK9, Zl0ACF, 4X6TTI
FW0, T2S TT, T27DX, 5W1TT,
4X6TT /KH8 , and 4U1UN . Not
bad at all! Amir is taking care of
his own OSLing, and cards can
be sent to his home address in
the International Callbook. Just
remember to send return post
age! There is no way this young
man can hand le the mail ing of
cards from his own exh austed
pocket!

To the best of my knowledge,
Ralph 4X61F is the first Israeli
station to make Earth-Moon
Earth contacts . U sin g lo ur
stacked Cushcraft "Boomers"
fed by a kilowatt , the first historic
aso from Israel using the moon
as passive repeater on the half
million mile route (!) was made
with W5UUN on June 1 this year.
If yo u want to wor k Ralph ,
chances are it won't be on the
convent ional bands, no srree!
Check out 2 meters or 70 cen
timet ers-satel lite, EME , or
Sporadic E. Ralph likes to sweat
for his OX!

Rod Hallen 5Z4BH
Box 55
APO New York 09675

[We welcome KB7NK (take a deep
breath: ex- 9G1RT, C5AZ,5T5AZ,
TLBAZ, TU4BB, EL2AE, 3D2RH,
ZLmAGS, VK2EFI, VK1HR, 15NO
NS6 IOU1, WA 7NEV, WB6BOW)
as our roving East Africa Hem
bassador (see last month's Kenya
Roundup item). He will be tra
veling there extensively for the
next four years and hopes to
operate from many countries. (Bill
KE3A will be his QSL Manager.)
Rod is a Regional Communica
tions Officer with the American
Embassy in Nairobi ; he has
been a ham since 1962, and was
an Associate Editor of Kilobaud
(later Microcom put ing) around
197B.-CCC]

Kenya celebrates its 25th An
niversary this month (December)
and will be using the special prefix
5Z25 (so I will be 5Z25BH). On
October 14 and 15, Kenya was
represented on th e Boy Scout
Jamboree on the Air by 5Z4LBP
(l BP= lord Baden Powell , Boy
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by the catching of " Dr. Berelett,"
the Tel-Aviv jammer (see my Au
gust column, " The Phantom Un
masked.") In July in the Haifa
area, Moshe 4Z4GM played the
fox on 2 meters and finally was
caught on the walls of the ancient
city of Acre . The Holan Bat-Yam
Club Oust south of Tel-Aviv) plans
a hunt on 80 meters.

The packet explosion has
been such that the 4X4HF BBS in
Haifa received more messages
and files than its memory capaci
ty , hampering operations. Just
two short years ago its planners
never imagined such widespread
use.

In July of 1987, Amir Bazak
4X6TT started a year-long
aroune-tne-worte DXpedition.
In eleven months he made 67,000
OSOs from 18 countries, visiting
22, neglecting no modes, and giv
ing many of us new countries for
our DXCC collection . (Don't con
fuse Amir with Barukh 4Z4TI,
who close to a decade ago put
some rare ones on the air in the
Pacific area! They're two different
chaps!)

Eyal 4X6TC (right) makes contacts from 4X4mR in Jaffa (one of the four
commemorative stations for Israel's 40th Anniversary) while Nir 4X6RK
Jogs and fills out Q$ L cards. (Photo by 4X1MK)

Manager for the UM prefix, the
Kirghiz Republic, would like his
address to be known to au the call
books around the world . It seems
to me that 73 International is a
good place to pass th is on. It is PO
Box 392 , Frunze-55 , Kirghiz
720055, USSR.

Congratulations to the Israel
40th Anniversary Contest win
ners! Nearly 400 logs were re
ceived from around the world , and
over 150 different Israeli ca lls
were logged during the 24-hour
period last Apr il. (Complete re
sults may be had from the IARC
using the above address, for the
price of return postage.)

In Europe the top three were
15VIT first, SP2FAP, and OH7RS;
in Asia , JA1BNW, JA7HMZ, and
V U2UR ; Afri ca: E A 9 G S ,
EA8ABG, and EA9IB. From South
America: lU7EVl , PY5EG, and
l U1 JDL; and from North America:
K1 MEM, K3Z0 , and W4MLA The
first three Israeli single ops were
4Z4YX (4Z4KK), 4X6UU, and
4X1MJ.

Fox hunting DFing gains mo
mentum here, perhaps glorified

CO ZONE 37

/
5Z4BHI~ SK

ROD HALLEN

VI NAIROBI, KENYA
CO""~~ I "" "' •• ~, ~.
Qso"nM OM . " " '-WAY

aSL VIA KE3A TNX & 73
O .... OSL O'M'''''L ' "' ~.Y '''''

Director of Navigation, he saw its
forecasting value since it sat in the
cyclone-prone waters of the Coral
Sea. In September of 1921 , he
rode over governmental objec
tions that the cyclone season was
less than two months away by vol
unteering to lead the first party
himself . Davis didn't fool around,
and one month later the steamer
Innisfail dropped anchor off Willis
and unloaded a 15-man party and
150 tons of cargo.

Sixty-seven years later Willis
has established coconut trees for
welcome shade, well-kept lawns
around the buildings , and con
crete paths to the weather-balloon
launching area, the radar , and the
beach. The beach is nota place to
go to swim, however . By official
decree, the ocean is reserved lor
the large shark population and
other marine life.

A large cool room and four
freezers ensure fresh foods, and
ott-duty hours are made pleasant
by TV from Cairns or Townsville,
video cassette films , hi-f music ,
billiards, table tennis, and a well
stocked library. Additional amuse
ments Captain Davis wouldn' t
have believed are (1) the mid-du
ty-term " bombardment" of food,
supplies , and what really can
be called air mail, by the Royal
Australian Air Force, and (2) un
heralded over-ruqnts by recon
naissance planes which often
swing by to drop the latest papers.
Rumor has it that bets are made
regularly on how close to the front
door the pilots can deliver a morn
ing paper!

(Next installment: Amateurs on
Willis Island.)
Jim wishes to express his appreci
ation for their help in his report on
Willis to Ken McLachlan VK3AH,
Dave Shaw VK3DHF, Dr. Peter
Barclay VK3FR, Reg Carter
VK3CAZ, and Bureau of Meteor
ology staffers Trevor Farrar (PR
Officer), Michael Joyce (Weather
Observer), and the Bureau 's
house jounal, Weather News.

ISRAEL

Ron Gang 4X1MK
Kibbutz Urim
Negev Mobile Post Office
85530 Israel

A request from the Soviet
Union has come to me. Alex
t.avrencnenko UM8MRG, OSl



Gennady Kolmakov UA9MA.

RUP call was used (and will be
used tnrouqhou t the year).

Lots of stations called us,
primarily at night. During the day
20 was dead and 15 good only
mornings and evenings. We had a
damaged reflector on our 40-me
ter 4-e1 yagi and only a vertical
loop (delta) on 80 meters. Never
theless,on 80 we worked SZ4, ZS,
VK, PY, LU , ZP, CX, YB, STS,
CN8-and all that in the middle of
the summer!

The ops there are planning to
put up 5 over 5 for 14, 4 over 4 for
7, and a a-e! yagi for 3.5. Big
plans. I will be there, multi-multi
again, for the COWW SSB.

The station ops are making
plans for a Vietnam DXpedilion
n e x t year, with UL7PAE,
UL7PCZ, AL8PY and one other.

In addition to all that, I ' m
involved with the newly organ
ized West Siberia OX Club, and
we hope to have our own bulletin
and issue an i n t er nat iona l
award. We also want to have joint
US- USSR expeditions, ex
change delegates, etc . Many
hams in the Soviet Union are now
looking into organizing such re
gional clubs to have such plans
implemented.

This year I am planning a
serious effort to be among the
10 best "Soviet Sportsmen of the
Year," and make the grade of
"Master of Sports, Il"Jternational
Class." [The former is a Fed
eration of Radio Sports title
awarded those who win a certain
number of contest honors.
-GGG]

The RL 1P team, L to R: UASMA, UL7PAE ["chief"]. UL7PGZ, and the
op responsible for computer-duping of logs.

- GGGD

[NT2X tells us that the USSR
"has lifted all restrictions" on
the sending of all electronic goods
and magnetic media (VCRs, PCs,
etc.) to the country. Tariffs, which
used to be as much or more, even
double , the value of items mailed,
are now down to 10% to 30%
of the value. He also says there
no longer is a risk of causing
offense if US dollar bills are sent
instead of IRCs, which cost $.95
anyway.

Aeaders can now OSL directly
to Soviet hams and Soviet hams
can now OSL directly to hams out
of the country. For more intorme
uon on the lifting of restrictions for
Soviet hams. see the August 1988
"QRX" column, titled " No Longer
Just 'QSL via Box 88. '"

And see other USSR into r
mation in the Israel report, above:
" A request from the Soviet
Union. "

I am happy to be a Hambas
sador!-Gena.

r

•

It will be sponsored by the
Youth Communist League of
Kazakh Aepublic (VLKSM). and a
large sum of money has been
allotted.

will speed up and make more up
to date our reports from far-away
countries.-CCCj

The RL 1P antennas, L to R: se-meter mast with delta loop for 80, the
lower antenna of the 28 stack (6 x 6),6 x 6elon 21. Theop on the tower
. G'IS, yes, ena.

I received the August column
with my first report and will send
my next one some day! Hi! Also
received my first issue of 73
Amateur Radio. Thank you very
much! You made very consider
able article with my very short
report!

I have been away at a very big
contest station for this year's All
Asia Contest , RL8PYl. Exact
address: RL8PYL, 472300 Kaza
kh Republic, Temirtau Box 49,
USSR. We operated in a multi
multi category, 28, 21, 14 days
and 14, 7, 3.5 nights. We made
3500 osos, with 300 multtphers
and scored approximately 1
million points-at least twice the
previous record I think. A special

[The following comes from a letter
direct from Gena UA9MA and a
letter from him written in Russian
and sent via Ed Kritsky NT2X for
translation. Ed will be helping us
out (as an Assistant Hambas
sador!) with translations and inter
pretations, when needed; his help
plus our plan to send many Ham
bassador subscriptions airmail

USSR

Gennady Kolmakov UA9MA
POBox 341
Omsk -99
USSR

Scout founder), operated by Ted
SZ40T and Palle SZ4EJ.

The Kenya Award is issued by
the Hadio Society of Kenya (ASK).
Only contacts made after Decem
ber at. 1977count. Ten points are
needed: 2 points for a contact with
any 5Z4 member of ASK, 5 points
for contact with the ASK club sta
tion, 5Z4AS. Any band, any mode,
SWLs eliqibte. Some past and
present members of ASK are
5Z4-BG, BH, BJ, BP, OS, DU, EJ,
JB, LH, LL, LT, MA, DC, OT, PA,
PT, AK, AT, AY, SS, WB, and ZC.

Send a log photocopy wit
nessed by an official of a local
radio society or the licensing au
lhority-QSL cards not neces
sary-c-with 10 lACs or US$5 and a
self-addressed adhesive label.
Mail to Aadio Society of Kenya,
PO Box 45681, Nairobi, Kenya.
Put KENYA AWAAD on the upper
left corner of the envelope.
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CIRCLE 272 0 1\1 IIUOlR SlIlVIC[ CARD

800·882·1343
tt illICOMI

HFE~"
ocooo
1C-181~ OeIwce HF Rog '"'' coo ,
1C-181 Le«led willi Ext.as "" c.o •
1C735 Gen. Cvv XCVf "" Call $
1C-71>1 '" Gen Cvv Xcv. "" Call $
Recelvett
IC-R7000 2!o-13Ol)1 MHz Rcv. "" Call $
IC-R71A 100 kHz·3D MHz Rcvr '" Call $

'"'IC·22B.vH 1)0911),39 Call $
IC·26AJH FM Mobile 25w145w 4ti9J499 Cell $
IC·02AT FM HT 40995 Call $
IC·lOAT 2m 7w HT . 29,91> Call $
IC·9OO S,x Bend Mobile ees Call $U",
IC-48A FM MobIle 25w sos Cd '
IC.(M"'T FM HT ~, Cell $
~AT «OMHz HT .29 ~ """220 "ttl
IC-36A 2Sw FM Xcvr .., eo..
1C-32'"T 2nV7(k;m HT "''' Cd'

KENWOOD
RZ-l W lOEBANDACVA 599.95 cens
HF EquprneI ~

T5-i4OSI"'T Gen C"9 XC'/f 2449 9!) COO •
TS " 051"'T Gen. C"9 Xcvr 1379 9!) r:... .
T5- 140S Compact Gen C"9
,~ ",,, C. ..

V HFI\JHF
T5-79OA 2m-7tlcm 1 2 GHl '''' ss Cd'
T5- 711"' ..... Mode Base 2Sw U"," Cd '
TA·71>'A ..... Mode Mobile 2Sw ..,,, eo..
TM-221'" 2m 45w ",,, Ce' $
TM-25!)()A FM Mabole ~w 499 95 eo..
TM-2!)7QA FM Mobile lOw 1>99 95 Call $
TH·21!>A 2m HT Has It All 37995 Call $
TH·2SAT 5w Pockel HT NEW ,.,,, Call $
TM.121A 2mI1Ocm FM Mobile ..,,, Call S
TM-42,,,, Compact FM 35w 449 95 Call $
TH·4I>AT 5w Pocka, HT NEW 369 95 Call $
220 MHz
TM·3530A FM 220 MHz 25w 49995 CIIII $
TM·321'" Compact 25w Mobila 449 .91> Call $
TH·3' 1>'" Full Featu.ed 2.5w HT 399 91> CIIII $

~~-rn
VAlSU
HF Equ<pment
FT·187 GX Gen C"9 Xcvr """ c.o ,
FT·757 GX It Gen. CY9 Xcvr 1129 9!) eo..
FT·747 ox~ Eco..o..£81

P..1ot".. ..,,,
Cd '

FL·7000 15m- 160m ",,,.p
"" 00

CoO •

'"'FT·212F1H NEW 2m '*'" ." " CoO •
FT·712RH 7tlcm 35W ." " COO ,
FT·29OfI ..... Mode Portable '"'' C. ..
FT·23 RITT IIIoo'li HT "' '' COO ,
FT.2OiFlH FM Handheld 5w ses se CoO ,
VHFI\JHF FUll Duplex
FT·736R .~ ..... Mode

""""" 1149 ~ Cd ..... .......
FT.7271'1 2nV7(k;m HT ." " Ca' $
FT·109f1H N_ HT ass ss Ca' $

"AM TOR,
however, has one
critical advantage
over Baudot-error

correction. Each
character must
meet certain bit

matching criteria
to be valid."

when two AMTOR stations are in synch with
each other-that is, when two stations share
the same timing cycle.

Stations receiving AMTOR from another
station with which it is not in synch, such as a
broadcast station, have only partial error cor
rection. AMTOR broadcast stations typically
send each bit bundle twice. II the !irst comes
up as an error on the receive end , the receive
station looks for the second bundle. If that
comes up as an error, then the receive station
puts a blank, Question mark,or some other
symbol indicating the uncorrected error in that
character's space on the monitor. Unlike Bau
dot RTTY, a blank is left on the screen instead
of a misinterpreted character .

With a noise-free circuit, the rates of data
transmission can approach the maximum
data rate being senl. With a noisy circuit. how
ever, the many retransmissions can stow in
formation exchange to a crawl. But the data
wilfget through perfectly.

Number 37 on your Feedback card

Amateur Radio Teletype

Those of you familiar with packet wilt see a
certain similarity between AMTOR and pack
et, and indeed there is. With packet, the
groups are lOnger and there are other conven
tions which have been established, but the
operating principles are the same.

As with packet , you can command many
controllers to ignore error checking, and just
display what is received. That is the way to
monitor an AMTOR circuit. There are solu
tions to these prceiems. though they're not
always Quite so obvious. It just takes under
standing what is going on in a mode to make it
work the way you want it to!

We have all kinds of goodies on tap for
1989, folks . From answering all 01 your ques
tions , to asking a few of my own, I think it will
be very exciting, Be sure to let me hear from
y ou, by mail , by Co mp u Se rv e (pp n
75036,2501) or by Delphi (username MAR
CWA3AJR). t have had little feedback on a
Computer Corner here in the loop. let me
hear from you. You really do have input into
this RTTY l oop! m

Marc LeaveyM.D. WA3AJR
6 Jenny Lane
Baltimore MD21208

AMTOR

While sitt ing in the doctors' lounge al a local
hospital, another physician began gesturing
to me. Expecting a question about medicine,
or at least some hospital gossip, imagi ne my
surprise when he asked me if r were the same
Dr . Leave y who wrote 73's RlTY l oop
co lumn! Thank ing hi m for the attention ,
I sat back as he challenged me with his
situation .

He had recently become interested in AM
TOR . While he could hear a great number of
stations transmill ing this mode. he could only
obtain copy on a relat ively small number of
them. He wondered why an AM TOA slation 01
equal signal strength 10 a conventional Bau
dot AnY stalion, was so much more difficult
to copy .

His problem touches on a basic d iller
ence between Baudot and AMTOR, repre
senting how the advance from the old to
the new sometimes catches a tad in the
cracks,

Conventional Baudot or Murray RnY al
sews transmission of data from sender to re
ceiver, one way at a time . This is often termed
" half-duplex" communication. With data
rates typically of 45.45 baud (bits per second),
each data pulse lasts at least 22 ms. A noise
pulse would have to last a substantial time ,
perhaps at least 7to 12 ms. to destroy a data
pulse ,

Contrast th is with AMTOR , in which a
specia l seven level code is transmilled at
100 baud. Here, each data pulse is only about
10 ms wide , Consequently, a much briefer
burst of noise can " take out " a data pulse.

Therefore, you may get the impression
that AMTOR is a much less reliable medium
than Baudot for RnY transmission. Funher,
even if characters in Baudot RTTY take
a noise hit, they can often be figured oul
by context. The receiver 's bra in fills in
the missing characters . Thus, if you are
looking at a line that says TO ALL STJ TlON$
your bra in has little trouble realiz ing that
the third word should be " STATIONS," par
tiCularly il you know that Baudot codes lor
" A" and "J" differed by just one bit. Monitor
ing a Baudot transmission is no problem.
Everyone expects " hits" now and then,
and you develop the knack for read ing
through them.

Perfect Copy

AMTOR, however, has one critical advan
tage over Baudot-error correct ion . Each
character must meet certai n bit match ing
crite ria to be valid . Groups of characters con
taining an error are as invalid as random noise
and are not displayed. The error correction
scheme, however, works completety only

RTTYLOOP
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It's a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatili ty
The PK·232 should be listed in the

amateur radio dictionary under the
word Versatile. One data controller
thai can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter
minal. You can even monitor Navtex.
the new marine weather and naviga
tional system. Don', forget two rad io
pons for both VHF and HF. and a no
compromise YHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis
criminator with automatic threshold
control.

The internal decoding program
(SIAMttn

) feature can even identify
different types of signals for you , in
cluding some simple types of RTIY
encryption. The only software your
computer needs is a terminal program.

PC Pakran Packet TX/RX Display

• • • •

Facsimile Screen Display

2 Software Support
While you can use most modem or

communications programs with the
PK-232. AEA has two very special
packages available exclusively for the
PK-232....PC Pakratt with Fax for
IBM PC and compatible computers.
and Com Pakratl with Fax for the
Commodore 64 and 128.

Each package includes a termina l
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation. and a
second program for transmis
sion/reception and screen display of
facsimile signals. The IBM progra ms
are on 5 -1 /4" d isk and the Com
modore programs are plug-in ROM
cartridges.

3 Proven Winner
No matter what computer or ter

minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controller. Over 20,00CI amateurs
around the world have on-air tested
the PK·232 for you. They. along with
most major U.S. amateu r magazines,
have reviewed the PK·232 and fou nd
it to be a good value and excellent ad
d ition to the ham station.

No other multi-mode co ntroller of
fers the features and performance of
the PK-232. Don 't be fooled by imita
tions. Ask your friends. or call the
local amateur radio store. We're con
fident the PK-232 reputation will con
vince you that it's time to order your
very own PK-232.

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232.

Advanced Electronic
Applications, Inc.

P.O. Box C-216O
Lynnwood, WA 98036

20&-775-7373

Brings you the
Breakthrough!

CIACU 65~ RUDER SERVICE CIoRi)



I
Yes, please send infor-

Imarion on your line of amateur

I antennas to : I
I NAME I
I AOORESS I
I Ion STATE "'I
(jIll~--':B)

I
I I
I I

One Newncmcs Place

I Mineral Wells, Texas 76067 I
1-

(817) 325-1386
_I- - ------ -CIRCLE 269 ON READER SERVICE C,r,RD

73

Call _

COAXIAL
DYNAMICS,
INC.

MEMBERSHIP APPLICATION
Name
Street
City Prov.lState PC/ZIP _

Charge to 0 VISA 0 Mastercard 0 AMEX 0 Discover Expires _

Card Number Signature _

The American Radio Relay League
225 Main Sl Newington, CT. 06111 USA

$25 in U.S. $36 elsewhere (U.S, lunds) Licensed amateurs, or age 65 or over, upon submitting
prool of age, may request the special dues rate 01 $20 in the U,S, $28 elsewhere, in (U.S. funds)
Persons age 17 and younger may qualify lor special rates, write for eocncauoo.

For postal purposes, fifty percent of dues is allocated to CST, the balance for membership

BENEFITS FOR YOU

CIRCLE 186 ON REAOER SERVICE CARO

QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids ,
Government Liaison and More-Much More!

Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK with Coax ial Dynamics "N EW" Model 83000A, desi gned
to measure both FW O/RFL power in CW
and FM systems simply and qu ickly.
Then with a " FLIP" of a switch,
measure " PEAK POWER" in most
AM, 5SB or pulse systems. Our
Model83000A features a complete se·
Iectton of plug-In-elements plus a 2
year warranty. Thi s makes the
Model 83000A an investment worth
lookin g at. So go ahead, take a
" PEAK", you' ll like "WAIT" you see!

Contact us for your nearest autho
rized Coaxia l Dynamics representa
tive or dist ributor in our world-wide
sales network.

15210Industr ial Parkway
Cleve land, Ohio 441 35
216-267·2233
1-800-COAXIAL
Telex 98-Q630

Service and Dependability .. .a Part of Every Product

-----------------------------------



PROPAGATiON'F~db"k "'d EASTERN UNITED STATES TO:

'Try 80 meters.
The bands shown represent the higl'",est usable at these times ...

on " Good Days."
Note that the lower frequency bands open first and close last.

WESTERN UNITED STATES TO:
.......u rn " ac - - - '" '" '" - - '"
....GUTI.. .. " '" - '" '" eo - '" '" "" U,," A,, " ro " '" zo - ,.. ,.. '" '" " "c.........""'( " ao ac - - - - ao " CO ic ro
, ..GLA"O , • - - - - " " '" zn
......All en ,

'" '" " " '"
I ~ O I A - - - - - ,. - --
~.. - - - - , , , - - '".. ,xICO - - - - '" " CO io '"
h<ILI"" ~U - , - - , .. '" so - '"' U( ATO " , CG " '" '"

, - - '" '" '" - ao
SOU T.. "''''C'' '" '" - - - - " to " "U • . 5. ~ - - - - - " '" - -

EA:5 T Co..sr ,n 10/ . " " 0 "" ," - - " " "

• " :10 l2"" Of <II , . "G TM , w " " •
",."u " ac - - - zn an - - ".. ~'.. ~....., '" ' 0 '" '" - zo " " io ro "
" Usr RALIA " ao eo '" '" " - - ao w "
CA"A L ' ON ' ac '" ac ao so '" ac " ro '" " "' ''G LANO '" '" '" eo - zu " co " '" '"
~AWA II " ao - - '" '" '" ,. '" "
I ~OI A - - - - - - zu '" - - - -
.IA' AN " zu - - - '" '" - - "," ,X ICO '" '" ae '" '" '" '" " io tn " "
'~ IL ' '''' ''U - - - - - - '" ao - - -

"",no x,co zo '" zn '" '" zo '" " ro ro " "
SOUT~ ,," AICA '" '" - - - '" rc '" '" " ac
u. $ $ • - - - - zo " '" ao - -
""sr CGAST 1\11 10/ 4 eo ''" "" ,," - - W '" "
CENTRAL UNITED STATES TO:

..lA.U " - - - - - w - - - "
ARG'"TI"" '" '" '" '" '" '" '" " '" " "
"U$f~A """ " zu '" - - eo - - is '"
C...... L ~ON' " '" '" ... '" - ac " '" io '" ", ..GLA"O - - - " ,
M"WA" " ac - '" eo '" '" '" '" " ro rs
I ~ Ol " - - - - - - '" - -
, A' " '' rs - - - - - zo - "," " 'CO " zn '" ... '" - '" " ic '" '" "
'''ILI ''' ' '' ' ' " au - - - - - zo - - - "'UlAT O AICO " ac '" ,0 eo - zu " '" '" io "$OUT.. A''' 'C'' '" '" - - - " ro rc " zo
U. $ . •. • . - - - - '" " '" -

20. Darkness comes early at this
time of year and band openings
will just about fade out at sun
down, except on rare days when
you may find early evening open
ings on 1°and 15. Your best times
for OX will be toward the east in
local morning hours and toward
the west in local late afte rnoon
hours. For tnose who enjoy OX on
40,80, and 160 meters, the low
atmospheric noise levels of De
cember will provide a good oppor
tunity to hear even weak OX sig
nals , and days of quiet magnetic
field conditions will help the coun
tries totals of low-band DXers.

Late afternoon and earty even
ing hours, as well as early morn
ing hours, are the best times to
listen for DX on the low bands. As
always, keep your radio tuned to
WWV at 18 minutes after each
hour, for the latest propagation in
formation. Consult the charts here
for the most likely times to work
the countries of your choice on
Fair (F) to Good (G) days. Al
though the winter condi tions are
not quite as favorable for OX on
the HF bands as they are in spring
and fall, remember that solar flux
is constantly rising along with sun
spot activi ty, and the MUFs con
tinue to climb during daylight
hours. Although the northern
hemisphere is tilted away from the
sun in the winter, remember that
the Earth, in general, is closest to
the sun at this time of year! III

by Jim Gray W1XU

Conditions may be fair 10 poor
on many days during the first and
last week altha month. In particu
lar, note the 4th-7th, and again
the 26th-29th . The remainder of
t he mon th , however , shou ld
provide fair to good OX condi
tions, particularly the period from
the 11th through the 22nd. During
the lai r 10 poor days, the Earth's
magnetic field is likely 10 be unset
tled 10 active, wi th the " A" index
running well above normal; i.e.,
over about to. On days of an ac
tive magnetic field, look for north
south propagation only on the
higher bands, with typical " ring
ing" or hollow-sounding signals
from the auroral zone 10 the north .

0 0 not expect any OX on 40, 80 ,
or 160 meters during the poorest
days. Look for some VHF auroral
openings, however, on the days
when the magnetic field is most
active. In particular, 6 and 2 me
te rs should be good. While on the
subject of VHF, the Geminid and
Ursid meteor showers occur
about the 13th and 22nd, respec
tively. Expect some meteor trail
propagation on VHF bands during
the peak showers . During the
" Good" (G) days on the chart, you
will find some excellent OX on 10,
12, and 15 meters-as well as on

Jim Gray W1XU
POBox 1079
Payson. AZ85541

December 1988

DECEMBER
SUN Ma N TU' WEO THU FRI SAT

1 2 3
F F F-P

4 5 6 7 8 9 10
P P P P-F F F F

11 12 13 14 15 16 17
F-G G G-F F F-G G G

18 19 20 21 22 23 24
G G-F F-G G G-F F F-P

25 26 27 28 29 30 31
F-P P P P P-F F F
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ATLAS RADIO &UNIDEN ELECTRONICS
TWO LEADERS IN AMERICAN HAM RADIO

AR/HR2510
10 METER MOBILE TRANSCEIVER

Comes complete - ready for Installation: Mobile mounting bracket,
Scanning microphone, power cord, etc., etc.

Call for price, you will not be disappointed.

That's right.
Atlas Radio together with Uniden Corporation of America
have joined forces to bring you this new exciting product.

The 2510 tenmeter mobile transceiver.

Many of the exciting new features are...25W PEP USB/LSB and 25W CWo
LCD Digital readout display with full frequency coverage from 28.0000 MHz
to 29.6999 MHz Digital VFO Synthesized for Superior stability. Prepro
grarnmed memory channels. RIT receive Incremental tuning Noise Blanker.
Touch Tone scanning microphone & much much more. Remember Atlas
Radio Co. will warranty your 2510 mobile transceiver for two years, full
replacement, no questions asked. From Atlas Radio & Uniden Electronics,
two World Leaders in portable communications. Order direct from this ad.
Call anytime day or night, seven days a week, or write for free color brochure.
Export inquiries invited.

Note: Atlas Radio is fully
equipped to service our past
models of equipment, 180,
210X, 215X, 350XL, Etc.

"415 \\.,, ATLAS
~~~ RADIO INC.

PO Box 763· Lynbrook, L1, NY 11563
(516) 678-3904

CIRCl.£ 363 ON READER Sf:AYICf: C,UIO
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269.95
26395
299.95
265.00
29<95
269.95
286.95
29995
"'.00
CALL
CALL
299 .95
284.50
299.95
29995
269.95
289.95
299 .95
269.95

MFJ 1278
$244.95

includes
MFJ 1278 TNe

1284 Starter Package
UPS Brown Shipping

UNDER $300

lfe1r
TtI ...... a

PARAGON
$2245.00

includes
585 Paragon

961 Power Supply
705 Desk MIC

UPS Brown Shipping

PACKAGE
DEALS

VAESU

FT·726R
OSCAR SPECIAL

$1079.95
includes

FT726R 2m Transceiver
MH188 Hand Mic

430 MHz UHF Module
SU726 Dupkex Unit

UPS Brown Shipping

AUNCOAlRnT
AUNCO DJ100T 2M I+l
DOCK800ST.WP7270X
HVGAIN 1558AS
HVGAIN HAMIV ROTOR
ICOM 03AT 22OU~ I+l
ICOM U2AT 2M HANDY
ICOM U4AT 44OM~ HH
KANTRONICS KAM
KENWOOD TH205AT
KENWOOD TH25AT
MFJ 989 3KW TUNER
SONY SW1S RECEIVER
UNIDEN 200XlT SCANNER
UNIDEN 760XlT SCANfIIER
YAESU FT23R 2M HANDY
YAESU FT23R1TT 2M HH
YAESU FT33R 22OM~ 1+l

YAESU FT73R <WOLl~ I+l

249.95
249.95
225.95
215.95
239.95
225.95
249.95
234.95

142.95
169_95
173.95
199.95
16<4.95
156.95
184.95
175.00
152.95
179.95
174.95

CVSHCRAFT A3 HF BEAU
CUSHCRAFT R4 HFVERT.
DIAWA CNW419 TUNER
HEATHKIT HK21 PACKET
KENWOOD TH318T 220 HH
MFJ 1278 AlL MODE TfIIC
SONY 2003 SWI. RECEIVER
YAESU 6M736 SIl UOCUlE

UNDER $250

CUSHCAAFT AP8 l-F VERT.
DOCKING BOOSTERWP20
HYGAIN 1058AS IOU SEAU
HYGAIN C04511 ROTOR
ICOM FL44A sse FILTER
ICOM PS1SPWRSUPf'lV
KENWOOD AT130 TUNER
KENWOOD PS430S
MFJ 1274 PACKET
SAHG£AN ATS803 RCVR
UNIDEN 70XLT SCAANER

UNDER $150
ALUANCE HD73 ROTOR 119 .95
AUNCO El.H26OD 2M AMP 124.95
UNIOEN 55XL SCANNER 135.95
BUTTERNUT HF6YX 129.00
OIAWA LA2065A 2M AUP 122.95
HVGAIN 1SAVTIWB 137.50
!COM SM10 DESKUIC 130.95
MFJ 12708 PACKET 119.95
VAESU MD1B8 DESK MI(: 109.95
VAESU SU726 129.95

UNDER $200

AUNCO ELH230D 21.1 AUP 89.95
ASTAON RS12M 92.95
ASTAON RS20A PWfl, SP\.Y 91.95
B& W AS80 110M cecce 94.95
CUSHCAAFT 1.743 84.95
CUSHCRAFT 1.744 84.95
CUSHCRAFT 21SWB 83.95
HYGAIN 40M KIT EXP.14 99.95
!COM 8C35 CHARGER 79.00
ICOM 8P7 OR BPS 79.95
ICOMGCS Z4HRWORLO Cu< 79.00
ICOM SM8 DESK MI(: 89.00
MFJ 4828 MEMORY KEVER 91.95
MFJ i41D TUNER 92.95
SANGEAN ArS801 RECVR. 89.95
SONY AN1 ACTrvEANTENNA 79.95
TELEX PAOCOM250 72.90

CALL FOR PACKAGE
DEALS

UNDER $100

AUNCO El.H23OG 2M AMP 72.95
ASTAONAS10ApwRSPlY 61.95
ASTRON RS12APwR Sf'lY 71.95
B&W ASW60LSWI. ANT 66.95
BENCHER 8Y1 BLACK 54.00
BENCHER 8V2 CHAQUE 66.50
!COlI BPs BATTERY 65.00
!COM EX243 KEYER 6<4.50
!COM Fl32 CWFLTER 69.00
!COM RC11 OR AC12 70.99
KENWOOD HS5 70.99
MFJ 131 GRNDT\JNER 73.95
SHURE 444D DESK Me 59.95
YAESU FHB4 OR FHB4A 6<4.95
YAESU FHB12 BATTERY 59.95
VAESU FTS12 ENCODER 61.95

UNDER $75

<49.95
3595
35 .95
38 .95
<0 .95
<0 .95
38 .95
31.99
31.99
35.95
24.95
45.95
49.95
29 .95
49 .95
49.95
49.95
45.95
49.95
« .95
<3.95
29.95
<0.95
26.95
29 .95
31 .95
29 .95
45.95
41 .95
41.95
41.95

5.00
24.95

5.00
5.00

18.00
16 .95
111.95
24.so
24.so
20 .50
13.95
18.95
111.95
19.95
111.95
24 .95
111.95
16 .95
14.95
19.so
20 .95
22 .95
24.95

4.95
21.95

UNDER $25

UNDER $50
ALUANCE U110
ANT SPEC AP1S13G
ANT SPEC AP4503G
C1ISHCAAFT CS14711
CUSI+CRAFT AAX28
C1ISHCRAFT AAX450B
CUSHCRAFT 124W8
ICOII HU41 SPKA UIC
ICOM HM46L SPKR loll(:

K2RAG RAG10,1S,20
K2RAG RAG4 2KW BAlUN
K.2RAG AAG40olOMDIPOLE
K.2RAG RAGB080M DIPOLE
KANTRONICS KANTERM
KENWOOD SMC30
KENWOOO SMC31
KETSUs EfOJOER
KETSUG EfOJOER
LARSEN KG144
LARSEN KG144PL
LARSEN A02I7O
LARSEN KD14142HW
MFJ 2SO lKW 'NET
UFJ 260 'JIJ:IN DAY
MFJ 128IGREY LIfIIEADV.
NYE 020001LOW PASSfll.T.
NYE 4040020SCILWIKEY
YAN GORDEN GSRY
YAESU FNB10 BATTERY
YAESU MH12A2B
YAESU MH18A2B

BK136 TECWGEN MAMJAl
CALL BOOKS 1_
8K141 EXTAAQ.ASS
BK120 REPEATER DIRECT.
BK102 "NEW "ANTENNA Bl<.
LARSEN K04142HQ
KAHTRONICS MAX-FAX
teaM HS10 HEADSET
!COM HS10SAlSB
ICOM LC11,12, OR 14
ICOM LC24,25,26, OR Xl
MFJ 109 WORLO CLOCK
MFJ 108 2<4HR.OUAl LCD
MFJ1282 STARTER KITDISK
MFJ1284 STARTER KmAPE
MFJ 284 SPEAKER MI(:
MFJ1702 2fl'OS.NIT.8WITCH
UNIDELLA W2AU11
YANGORDEN HI.Q
VANGODEN 010 10M
VANGORDEN 015 15M
VANGORDEN D20 20M
YANGORDEN D40 otOM
VANGORDEN QSLCARD
ARRL 1i811 HANDBOOK

~ REMEMBER - BUY EARLY ~

YOUR BEST CHRISTMAS BUYS
GIFT SUGGESTIONS New Hamp.hl,.

New Store Location

Orders & Quotes Toll Free 800-444-4799

New h1l1988 Buyen
GuldetCiltalog

Avanablo-Send $1

EGE VIRGINIA
14803 Build America Drive, Bldg B
Woodbridge, Virginia 22191
Information : (703) 643-1063
Service Dept (703) 494-8750
Fax: (703) 494-3679

Store Hours: M· F 10-6; Sat 10-4
Order Hours : M - F 9-6, Sat: 10-2

EGE NEW ENGLAND
224 N. Broadway
Salem, New Ham shire 03079
New England (NH Included)
Toll Free: 800-444-0047
Info & Service: (603) 898-3750

Store Hours: MTuWF: 10-5
Th: 12-8; Sat: 10-4

Our ""o~...tor. :
LKorrDe Dalrb.Col'l
DirNI JacIraon Rwd
P.O. 8m 293
Lao'tle. LouiIiiN 7t).W5
Phone : ISCWI 882·53S5

",..
C1RCLE 133 0H A[Id)[ A SE RVICE CARD
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Youll behard-pressed

to beat the performance of

Yaesus newFT- han eld.
Let Yaesu's "next generation"handheld lighten your load!

Pickingup where our popuiar FT·209R Series ieft off, the 2·meter
FT-411 will amaze with its astoundi ng array of features!

The brains oCa base stat ion. "Sophisticated operation" takes
on newmeaning in the FT-411.You get 49memories,plus dual VFOs for
quick band hopping. Keyboard frequency entry.Automatic repeater
shift. DTMF autodialer with ten memories of up to 15 digits each.
Built-in CTCSS enccdeldecode; Seiectabie
channel steps, 5/10/12.5/20/25 kHz.Pro
grammable band scan with upper/lower
limits. Selectable memory scan. And

extended receive coverage of 140-174
MHz(MARS/CAP permit required
for transmit on 140·150 ~lHz ).

. Kat bad for a handheld mea-
suringjust 55(w) x 32(d) x 139(h)
mm(the same size as our FT-23R
Series HTs)!

Friendly operation. For ope
rating convenience, the FT-41l 's

keypad features a "do-ra-mi" audi
ble command verification.Both the

display and keypad can be backiit
(brightly!) for night operation at the

push of a button.Arotary channel selec
tor allows fast manual tuning.Or key
in the frequencydirectly Operate VOX
(with YH·2 headset option). Plus you get

a battery saver to conserve power
while monitoring.And a (defeatable) automatic power-off feature
that shuts down your radio if you forget to turn it off!

High power capability, The FT·411 comes equipped with the
2.5·watt,600·mAh FNB·lO battery pack.Try ouroptionalFNB·12

5·watl, 500mAh pack or tiny FNB·9 2.5·watt,200·mAh pack.Or
get 6watts output by applying 13.8·volts DC from an external
power supply.

Swap options with \Resu's FT·23R Series, Our rugged
best-seller's chargers,batteries,and microphones are fully
compatible with the IT·411. The FT·23Ris the perfect com
panion for the FT-411, and at a great price!

Try out an FT·4U lOOay, Ask for it now at your local Yaesu
dealer.Or call 1·800·999-2070 for a free brochure.And experi-
ence the legendary YAE S U
Yaesu HT performance!

Yaesu USA 17210 Edwards Road,Cerritos,CA 90701 (213) 404 ·2700. Repair Service:(213) 40404884.Parts:(213) 404-4847,Prices and srecinceuons subject
tochange without notice.Speeifi cations guaranteed only within amateur bands.

CIRCLE 16501\1 RUDER 5I:RVICE CARD
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Feature-packed 2m FM
transceivers

The all-new " 25-Series" gives you
three RF power choices for 2m FM
operation: 70 W, 45 W, and 25 w.
Here's what you get:

• Telephone number memory and
autodialer (up to 15 seven-digit phone
numbers). A Kenwood exclusive!

• High performance GaAs FET front end
receiver

• 23 channel memory stores offset.
frequency, and subtone. Two pairs
may be used lor odd split operation

• 16-key DTMF pad with audible monitor

• Extended frequency coverage for
MARS and CAP (142-149 MHz; 141-151
MHz modifiable)

• Center-stop tuning- a Kenwood
exclusive!

• New 5-way adjustable mounting
system

• Automatic repeater offset selection
another Kenwood exclusiveI

• Direct keyboard frequency entry

• Front panel programmable 38-tone
cress encoder includes 9 7.4 Hz
(optional)

controls for excellent visibility

• The TM-353OA is a 25 watt version
covering 220-225 MHz.The first full
featured 220 MHz rig!

I~ll lntroducin9 ...
£A.J Digital Channel Unk

Compatible with Kenwood's DCS
(Digital Code Squelch), the DCl system
enables your rig to automatically OSY
to an open channel. Now you can auto
matically switch over to a simplex
channel after repeater contact! Here's
how it works:

The DCL system searches for an
open channel, remembers it, returns
to the original frequency and transmits
control information to another DCL
equipped station that switches both
radios to the open channel. Micro
processor control assures fast and

reliable operation. The whole process
happens in an instant'

Complele servICe manualS,te ava<laOlll to< a. KenwOOd mlnsce,vets ana mosr accessoe....s
Specdl(:arO()(l$ ana ptICes a'e sub/eel to enange w,rnour nolICe or obllgallQn
Spec,Ire.:mons gua'anreed on Amareur bands only

Optional Accessories
• TO-7 as-tone CTC55 encoder
• MU· l DeL modem unit
• VS-l voice synthesizer
• PG-2N exira DC cable
• PG-3B DC line noise filter
• MB-l0 extra mobile bracket
• CD-10 call sign display
• PS-430 DC power supply 101

TM-2550AJ2530A/3530A

• PS-SO DC power supply for TM-2570A
• MC-60AlMC-80/MC-8S desk rmcs.
• MC-48B extra OTMF rmc. w ith UP/OWN SWItch
• MC-43S UP/OW N rmc.
• Me·55 (B-pin) mobile rmc. with time-out timer
• SP·40 compact mobile speaker
• SP·50B mobile speaker
• SW·200A/SW·200B SWAlpower meters
• SW-1ODAlSW-100B compact SWR/power meters
• SWT·l 2m antenna tuner

Actual size front panel

KENWOOD
KENWOOD U.S.A. CORPORATION
2201 E.Dominguez 51.. Long Beach.CA 90810
PO. Box 227451Long Beach, CA 90801-5745

•
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