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First in Communications

Fora brocbuOJI this (tr ax] oIlttr lCOJf
product,call Oil' TolJ·Fm Liltra/lln
R"I""I HoIli", J·8l)().999·9877

Designed for the seriousoperator on
144,440 and~MHz, ICOM's lC·m
brings futuristictechrology toDX,digital
and satellite rommunications.

Versatile Communications.
The lC·m comes fully equipped as an all mode
dual bander for144MHzand440MHz. Expand
)OOr limits on~MHz witbthe optional
UB I bandunit or listen to the 'Mlrldwith
the UX·R96 5O-905MHz receive unit.

Satellite Communications.
Reach beyondthe stars, communications via
satellite has neer been easier. The amazing
IC·m automatically tracksuplink and
<lJ,vn]inkfrequencies as the tuning control

The New IC·970
is rotated. Ten memory channelsspecially
designed for quick satellite communications
emphasize 100M's total commitment to
your future communications needs.

Progressive Quality Throughout.
Dual band watch lets )00 receive bnth main
andsub band audiosimultaneously. Multiple
scanningsystemson themain and subbands,
plus99 memories,an easytoread multifuno
tion display and ICOM's DDS system create
the transceiver of tlllllOfl17>V. Additional
features includea built-in pager,code squelch
function,direct keyboard entry and ICOM's
CI·V system.

See tomorross transceiver today at

)OOr Ioca1 lCOM dealer.You1! see why the
IC·9i\) isthe transceiver of anew generation!
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MFJ Grandmaster Memory Keyer"
More than user-friendly . . . it's really easy-to-use

MFJ-486

$1899 5

Made in U.S.A.

Simple . . . Intui tive . . . you Instantly
kn ow which knob to tu rn, what button
to press. It's un mistakable.

That'. the MFJ Grandmaster
concept -- more than user friendly .. .
It's really easy to use.

Tbere'. no keypad, no complex
keystroke sequences to confuse you .

The new MFJ-486 Grandmaster
Memory x eyerw gives you the best of
both wortc e -. all th e fea tures you'll
ever need and the easy-to-use MFJ
Grandmaste r concept.

Ezcluslye CW Word ProcessorOi

MFJ'. exclusive CW Word Proces­
sorwlets you change a m essage In
m emory without having to rekey It all in .

Special fu nction keys make It s im ple
to move around within a ny m essage,
insert, delete and change you r message
pntu u's just the way you wa n t It.

With other memory keyers you have
to erase an enure m essage and rekey It
all In to make even the smallest change.

Combine me• ..,es
Into other messages

The MFJ-486 lets yo u comb ine
requently u sed messages in to ot her

esseges.
You can store QTH, rtgzantenne . QSL

nfo and other comments In separate
emories.
Then you ca n easily bu ild a new

message by keying in m emory
nu mbers wherever you want that Info
n your message.

MFJ's Custom-5peed TIiI Control
Customize your speed control to fit
u1
By pressing the Speed Set button.

you can set your s lowest speed to start
it 4 , 5 , 6 -- a ny speed up to 20 WPM -­
and your fastest speed Is20to l 00 WPM.

Matching CW speed to a QSO Is best
jane by ear as you adjust a speed k nob.

With keypads you have to figure out
:he exact speed ofyou r contact a nd then
~o through an awkward keys troke
sequence.

That's why matching speed with a
19H!l b}' MFJ LIlI~ rpn"'5 , 111(',

keypad Is so demanding .
Without MFJ 's Custom-Speed Till , a

wide range speed control Is very ha rd to
use because the slightest touch ca uses
radical speed changes.

Built-In CW Course
The MFJ -486 gives you a wel l­

organized three s tep CW cou rse for
upgrad ing a nd teaching.

The first step gives you random five
character groups. After you learn the
letters you can add punctuation.

The second s te p gives you random
1-8 characte r groups for real-wor ld
code prac tice.

The th ird s tep gives you an in fi nite
number of random p lain English QSOs
In the someformcu as FCC ham
license tes ts.

When you can copy these random
gSOs, you 're ready to pass yo ur test
and upgra de!

You also get Farnsworth option ,
answer-replay 10 check yo u r copy.
pu nctuation ani offand earphone Jack
for private practice.

Remote Control . .•
for memories and function keys
The MFJ-77 remote con trol lets you

con trol you r message m em ories a nd
CW Word Processorw fu nction keys a t
your key paddle for only ... $19.95 .

It·s a lot more u sefu l than a remote
that gives you n o editing functions and
on ly lets you con trol ajew memories.

MPJ Keyers are
used year after year

Not so long ago there was a glut of
keypad keyers. They were novel, a nd a
lot of hams spent th eir money.

But because they were hard to use
they ended up In drawers a nd closets.

They were soon no longer ma de.
Most orrgrnat MFJ keyers are stili

being u sed -- day after day an d year
afte r year.

Why? Because they' re easy-to-use.
And that's why m ore new MFJ keyere
are being put on-the-ai r today th an ever.

More for your money
To make It really easy-to-use. It cost

more to build the MFJ Grandmaster .
tt juet takes more hardware « knobs

to tu rn, buttons to press, LEDs to show

you what's going on . Plus It takes m ore
la bor , more software, more everyth ing.

It's a real bargain com pared to
ch ea per-to-bu ild b ut harder-to-use
keypad keyers.

Plus More . . .
You get over 8000 characters In 10

soft-partitioned m ernortes « far more
than you' ll ever need .

You a180 get . , . ltthtum battery
backup, a utomatic serial numbering.
automatic m essage repeat, beaconing.
A or B type Iambic keying. m anual or
au tomatic word spaci ng, speaker, ear­
phone Jack, easy-to-u se fron t panel con­
troi s for speed , volu me, tone, weight
and delay , tune control. powerfu l Z·8Q
microprocessor plus much more.
9 x2 lhx6lnches. Use 12·15 VOCor 110
VACwlth MFJ -1312, $ 12 .9 5 .

One Full Year
No Matter WhatOi Guarantee

You get MFJ's full one year no
m cner w ha UIll guarantee.

That m eans MfJ will repa ir or re­
place your MfJ-486 (a t our option) no
matter w ha t happens to It for a full year.

Others give you a 90 day limited
warranty.

What do you do af ter 90 days when
It burns up. Or before 90 days when
they say, " Sorry, you r llml!ed
warranty doesn't cover tha t?"

Why take chances when MfJ gives
you no m at ter w hat protection for one
full year?

Don't struggle with keypads- enjoy
the easy·to-u8e MFJ Grandmaster
Don't s truggle with a h ard-to-use

keypad a nd complica ted keystroke
sequen ces.

Choose the m emory keyer (hat's
really easy-to-use a nd has all the
featu res you'll ever need · th e new
MFJ-486 Grandmaster.

Get you rs today ... you 'll love III

Nearest Dealer/Orders: 80Q.647·1800

MI~
MFJ ENTERPRISES, INC.
Boll 494 . ~li s..<; . STale MS 39762
60 1·323 ·5869: T E LE X : 534590
FAX : 601 ·323·6 55 1.lne-lude slh

MFJ . . . making quality qffordable
CIRCLE 86 ON RUDER SERVICE C""D
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LETTERS

Rich Hanllik N7NGK

James Fogg
(ll . Fogg. CAP, KCC5921

Freedom 64-4 Mobile)
Bellingham MA

Hank Goldman WA2QRG
Riverdale NY

Need PubHcffy and Image
I have been meaning 10 write to you

lor several years. Your freestyle but
pointed edItorials never cease to enter­
tain ar'ld provolIe thought in me. Each
of your issues ol 73 are read Wlth avid
interest. cover 10 cover.

A nonham reading a story about ra­
dio amateur activities today generally
doesn't picture himself participat ing
Why? First, that poten tial vision is not
reinforced. There is very little publicity
about the amateur service, even when
they perlorm monumental tasks (the
New YorI<. Marathon is one eKilmpleJ.
When some 01 the stories do leak out of
the box, they are couched in misinfor­
mation and dull reportage.

In order to entice the new amateur,
we need to stress the dramatic aspects
of the hobby. The ham who firsl con­
tacted earthquake victims or the ham
who helped save a sailboat at sea.
Let's have an astronaut contact some
Novices, not the Dayton CliQuefest.
Get that story in some newspapers.
Send the pYblicity to the services thai
communicate with schools.

We need to stress how heroic and
stirring it is to use communications and
perform useful and critical functions .
And we need to stress how good you
feel When you participate in the ser·
vice . These are realleel lngs from real
expenences.

I also have to give you an opinion of
tneccrweeeuoos I hear on 2m (I'm stIli
Iisteningl· Your readers are absolutely
correct, from Holly, New Jersey to
Marina del Rey. I really have to search
(thank God for scanning capabilities) to
find a conversation thaI's a step above
Insipid. Keep p1aciog the burrs under
their saddles. The hobby needs me
stimulation. c.ro t. . Peni

Randolph NJ

Attracting Youngsters
I have a solution! Maybe _ can at­

tract youngsters to our hobby by start­
ing something Similar to what the mer­
chants in my small city of Whiting,
Indiana, do every fait and spring. They
have " Frontier Days," during wh ich
they move their wares on to the side­
walks and streets in front of their stores
lor the people to see ar'ld buy. II WOtks!

My idea is to move my shack into the
fronl yard as often as _ather permits
during the kids' summer vacation. We
could set aside a nalional fie ld day
where every city in the US would have
ham shacks in the fronl yards commu­
nicating up a storm, Show them how
and let the kids communicate! Why
hide our equipment inside where lew
people other than viSll~ can see it? h
may not worlI , but I will damn sure give
It a try this suml'OOl' . Using my e~ isting

antenna, it shouk:ln 't take more than
five minutes to be in bus.ness. I can
visualize crowds of inquisitive children
around my shack.

Kids aren' t lazy. They just haven't
had enough e~P05Urs 10 our hobby.
Once a year at a shopping mall is not
enough. Front yard field days seem
much better to me. What do you th Ink?

Bill Haddad W09HXH
Whitlflg IN

foreign phone band!!
Let's hope sanity reusns to DXing,

and that OIhef hams wi" still joumey
the thousands of life-threatening miles
to give us all that rare chance at a rare
cou ntry.

Ken McGaughey WX7V
President, AARC

Eatonville WA

Cleaning up the QRM
Wayne, we have done as you recom­

mended and elected a "Clean Up the
Airways" committee. You said you
would publish our name in 73 Milft
u ine. Here it is: Academy Amateur
Radio Club, meetings held in Auburn,
Washlogton. The Chairman of Com­
mrttee is Don Mllter WA7FlC, who is
also the secretaryltreasurer of the
club.

DX Embarrassment
The Norwegian DXpedltion to Sou­

vet Island (3V), one Of!he rarest Of rare
OX islands, could have been one 01
ham radio's shining moments. Need­
less to say, the worldWIde spotligh t
brought to bear on 14. 145 MHz was
just too much tor some hams to reave
atone. In order to allow some operating
" elbow room" the first 2 weeks, the
Bouvet hams were 5 kHz ott the US
band and they listened, over an eormt­
tedly very wide range, lor US opera­
tors.

No sooner dId one errant ham trans­
muon the wrong split VFO than dozens
01 "helpful" policemen let him know_
right on Bouvet's frequency. Then
each freq-cop had 10 be insulted by
others telling himlher to be QUlSt ' That.
combined with intent IOnal COS and as­
sorted garbage, brought innocent cries
of " Enough!" and " You're disgust­
ing!" righl on the ccr-cr.ceno Irequen­
cy, The Mexican and Canadian opera­
tors, who had every right to be there,
left the Irequency in horror.

Fortunately. most of the tens 01 thou­
sands who called Irom within the 20­
30 kHz of US band space resisted g iv·
ing comments. Bul Ihe damage is
done , .on the heels of a Panama in­
vasion, US amateurs now take on the

of how to kiM an otherwise heallhy OI"ga.
nizatlOrL CAP, like ue Amateur Radio
Service, is a dynamic volunteer service
with lots of interestiog things fOl" mem­
bers to get involved with . However, it is
beset With an Old Guard with its ow n
ideas. This tends to st ifle good times
and good public service. Theonly thing
that has saved our Cadet Program is
that the Cadets are led by a Cadet
Commander who is young.

NOW I WANT TO BECOME A HAMl
Yes, I now have Ham Fever again.

Not because I went to find out that it's
raining in Cleveland, but because I can
make a d illerence , It does my heart
good to know that a ham public figure
feels the same way I do. Now I know
why I last my momentum betore. Now I
\l;;now there is something lor me 10 do
once my ticket arrives. I can contact
W2NSD and have a tong chat with the
most interesting person in amateur ra­
dio I know. As tor those boring souls
whose whole life begins and ends at
the microphone, they can sit by the
sidelines and complain about us damn
rag-<:hewe~. If they choose to inter­
fMs, lhey will ge! no mors gratification
than an invitation to join the disc:tJs­
sion. I have a need to know my fellow
man, and amateur radio is a great way
to do it . I have supported amateur radio
all my life, I even read most of the ham
publications, Now it's l ime lor me to
join the crusade for a new Ham Com­
munity.

Number 1 on you. Feed~kUrd

From th e Hamshack

squash smash smash." This type of
behavior reminds me ol the things we
used to hear on the CB channels duro
ing the heyday of that service.

Every ume the issue of the nc><:ode
license is brought up, someone voices
the opinion that eliminating the code
will turn the amateur bands into ancm­
er CB. Some hams fee l that the code is
the only way to keep the riffraff out.
Ladies and gentlemen, the riffrall are
already here. The code test does not
keep these people 011 the air. II is as
you say , Mr. Green, up to those of us
who enjoy the hobby to see that this
type of behavior does not continue, We
need to be more involved monilo ring
the bands and sending "gentle" re­
minders to those who want to violate
the rules . Perhaps a personal visi t by
20 01" 30 club members would get the
point across.

CAP Lt. Speaks
There are limes when I feel like a

man on a wanted poster. I am 26 years
old. college educated. and a field ser­
vice engineer. I have boilt receivers
and transmitters 01 my own desogn. I
know about half of the Morse code al­
phabet. I own four modem digItal 2m
radios and I build my own antennas. I
have SSB voice and data operatIng
privileges near the 80 and 15 meter
bands and FM voice and data privi·
leges near the 2 meter band. I am con­
stantly setllng up packet radio stations
101" friends. I am a very active compYt­
er, rad io , packet, and data teLecomm u­
nications hobbyist. But I am NOT a
ham!

I've always wanted to be a ham , I
hold the Amateur Radio Service in very
high regard. Several times I have se!
my sigh ts on the Technic ian Class Ii·
cense, but each lime I lost interest
when I began monitOring the ham
bands. Your edItorIal in the December
1989 issue helped me understand why.

I don'! care what kInd 01 equipment
another operator uses unless I'm con­
sidering purchase 01 Similar equip­
ment. I am only slightly interested in
the person's OTH. I AM interested in
what Ci rcuits they have built, wha t
unique SOlutions they have for com­
mon problems, and what kind of life
they lead I guess thl$ would label me a
rec-cnewer. and therefore no ccn­
tester would ever want to talk to me
(Ihank God'i. Not that contesting is
bad, it does develop excellent operat­
ing sk ills. But to do nothing bu t aover­
use how much spare cash someone
has to spend on a hobby. and wave
one's radio-machismo, is not helping
amateur radIO at all.

I don't lack an elmer, either. I can
count eoght General Class cceretce
among my goocIfriencts. I have helped
rn em design and install antennas.
build packet radio srareoe. and I have
fi xed their computers. But I am NOT a
ham!

As a member 01 Civil Air Patrol , I
have been graciously allowed operat·
ing pr ivileges that flval Technician
Ctass ThIS has provided me With much
needed rad io exoeneece. and has
filled the 98P Ihat amateur radio would
have filled , And I have become aware

Floyd Huyber
W iltonWA

Mark Rodgers KB6CNT
Trenton NJ

Ham Riffraff
Unf,1 recently I had not paid much

attention to nor even not~ed the incon­
siderate operators in our midst,

I was listening 10 accupie 01hams on
10m the other afternoon who were try­
ing to carry on a conversation. Every
time one ol the gentlemen would try to
talk , a !hird party woukI break in pur­
posely interfenng WIth their conversa·
tion. This "no-mind" would try to jam
the conversation by saying " squash

Not Just Signal Reports
Wayne, want you to know that your

" Never Say OIEl" was just superb' YClU
said il all! I've Ilnally got the XYL 10lake
an interest in Ham Radio because it
relates to the rest of the world; she
heard me check rnto the " world peace
net." "Yes," I told her, "hams do more
than give signal reports and have CO
contests. "

Solace from an Old Friend
I've boon underestimated by head­

hunters, I have been misunderstood by
employment agencies, I have ren ig­
nored at business card exchenqes. I
have been forsaken by would-be girl­
tuencs . t have despaired at the
prospect 01 " tempmg" tor the rest of
my lile . None 01 the foregoing have
seemed to care much that I have a
doctorate in communicahon studies.
that I focus my energy on any job I
undertake, and that at age 351 am st ill
curious and open to much going on in
this marvelous world. In short. I'm ill
WIth the disease of underemployment.
like so many in these days of corporate
greed. lying by euphemism, ar'ld sheer
economic insanlly,

As a consequence, I've soughtthM­
apy in an old friend-ham radio. When
I'm building my Radiokit QAP-2Q, the
old skills emerge in aconte« that really
does matter: The resistor's color code
has to be read correctly . The cececi­
tOl"'s poIarily has 10 be observed. The
tOl"oid has 10 be wour'ld and coated
carelully. The tranSlstOl" has to be 0ri­
entee and soldered properly, The IC
has to be handled del icately, The chas­
sis has to be drilled and deburred 101"
correct and maaningful board place­
ment. Th a motor Skills , tha bac k­
ground, knowledge, and the allentive­
ness to detail not aven no/iced or
queried aboul by headhunters, em­
pIoymenl agencies, 01" temp (I hate that
word) counselors have, at f1V9fy step,
figured critically in fhe succ:esslul con­
struction 01 this little kll , No wonder,
then, that when I finally furned on the
l ill ie transce ive r , and a solt static
rushed vibrantly through the wires to
my headphones, I felt joy in the sue­
cesstor accompl ishment of a projel;l
wl1h ccocrete results .

The lesson here, perhaps last on
hams who have decent jobs or on
hams who use their hobby tor public
service. rag-chewing, or DXlng, is that
ham rad io can funct ion as therapy-a
stab iliz ing force in a work world fil led
with idiots, incompetents. and Itte illit·
erete.
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Number 2 on your Feedbactt c.rd

Wayne Green W2NSOIl

gal me 10 thinking, since Ham Radio
and QST aren't on the newsstands
and thus are not in a position to help
attrac t ne wcomers to our hob­
by .. .and since 13's newsstand sell
through is quite high ... what changes
might I make in 13 which mighl In­
crease the general public's interest in
amateur radio?

Well, one put-<lfl could be the name
of the magazine. As long as we are
mainly interested in getling hams as
readers, 13 is a great name for the
magazine. But if we' re going to use the
magazine as bait 10 attract newc0m­

ers. pertlaps some sligh! name change
would be in 0(00r.

Change the name 01 13? Heavaos!
Good griel, we can 'l do that ! Oh , heck,
sure we can , I've always changed the
titles of my magazines when I found lhe
market changing. CD Review started
out as Digital Audio . . .back when
most of the early CD users we re
tecmes. Microcomputing was Kilo­
baud, when most computarists were
tecnes.

The new name won't be all Ihat
much of a change. We'll de-emphasize
the 13 and embolden Amateur Radio,
adding Today. We'll see if that hetps
get us so me interest with today 's
youngsters. Yes, I wish someone else
would do it, but they haven't, so (e.pIe­
lives deleted) , I'n do it.

We'H start (73) Amafeuf Radio Today
with lhe October issue ... celebrating
OUf ateryear of publication .

Though I'm in good health, the re­
cent death 01 Malcolm Forbes shows
jusl how much a roll of the dice is in­
vol ved in gelling old . I keep busy.
mindful of Forbes' dictum. He sajd IWl
was busier than ever because he had
fewer years to accomplish things then
before. Me too, So I keep busy, starting
new publications . .. each designed 10
do something Which needs to be
clone . . . gelling in skiing, scuba div·
ing, hamming, nuclear submarine pt­
IoIlng, and so on when I can .

As I've mentiOned belore, I've sur·
vived close CanS fTom e1ec1rocution,
lall ing oN high buildings while erecling
antennas, gelling killed in wars. car ac­
cidents, and even had a very close one
with colon cancer. These lucky breaks
have gonen me into my late 60s. Now,

will heart attad<;s, strokes, Alzheimer's
and the thousands 01 other disasters
whiCh are contributing 10 the fun pages
of Silem Keys in OST allow me a faw
mora years to achieve my goals? It's a
dice throw, My luck has held 01,11scr­
prisingly long . so we'll see.

When I do finally go , I want to thank
all of you who have helped me acc0m­
plish what few things I've done 10 help
the world progress a Jillie. I've ted an
interesting life. A very interesting lile.

The response to my desklop publish·
ing editorial was beyond my expecta ­
tions. I'll bet 1 got a couple hundred
Y8fy good responses 10 that one from
hams interested in starling their own
publishing businesses.

One more thing. The MuSiClNH ad
on pages 43-50... it·s there because
I'm a hopeless romant ic as lar as

Cootmu«1 00 page 70

the ham dealers and 90% of the manu­
lacturers in just a few months. It
put most of the ham clubs 01,11of busi·
ness too.

II wasn't until I became convinced in
1969 that FM and repeaters would
save the day fO( the hobby lhat things
started 10 lum around _.. tor both ama·
taur radio and 13. Oh, I'd helped pio­
neer SSB in both CO and 13, and
pushed sene-stare in 13, bul it was re­
ceererewhich really took off,

Since the ot her ham magazines
were completely ignoring repeaters,
my genetic clefect kicked in, fO(Cing me
to publish hund red S 01 FM and re­
pealer articles .•. book after book ...
and hold repeater symposiums around
the country to help get repeater clubs
cocrdtneted . Wilhin two years a new
$loom industry was started. It quickly
became lhe mosl popula r ham activity
in America ... and then It1e world . To­
day we have cel lular radio as the direct
result 01this ham pioneering.

When the first microcomputer came
on the market in 1975 I looked for
someone to start a magazine to help
this new field grow. When nolhing hap­
pened my genetic lb-good defect did it
again, torting me to be the first pub­
tisher of Byte , Perhaps I could do tor
miclocompl1lers whatI'd done lor re­
peaters .

It hit again when the compact disc
was put on the market in 1983. some­
one really should start a magazine to
help sort out the good and bad CDs . I
gave up waiting and started CD Review
in 19&4 and COShave become quite an
industry ...about $1 5 billion this year .

So here I am in 1990, 30 years after
starting 13. I'm sl ill as interested in
hamming as I was 30 and 50years ago.
An HT goes with me everywhere. I had
one with me out in L.A. and San Diego
on my recent trip. Alas, I couJdn't find
one single repealer thaI wasrl 't off lim­
itS10 visitors , so I wasn't able 10 make a
contact .???

But most of my lime these days is
being spent trying to help the indepen·
dent music companies compete with
the stx international megacorporations
which, togethar with MTV, control the
music business.

My recen t ed Itorials on the code
have brought in a surpriSing number
01 lellers from Irustrated pre-hams
who have jumped on my speed learn­
ing syslem to get their tickels. That

I got firlXl on January 5, 1960, right
after Christmas. ace. do I remember
thai Christmas? Cowan, CO's pvblleh­
er, celebrated his $1 mill ion net profit
lrom CO that year with a big $5 Chrisl·
mas bonus for me, making him my
hands-down candidate tor the SCrooge
of the decade.

Since my loudspeaker firm had gone
from 100 % growth per year to
bankruptcy a few months after a new
manager took over the company, I de­
Cided I'd stay in publ ishing. Ilell there
was a serious need fO( a new ham
maga.nne, one whiCh would empha·
Size home construction and new tech­
nologies.

Indeed, what got me inVolved with
Cain the first place was my lascination
with digital communications and AT·
TY. I have this genetic delect which
has caused me incalculable misery all
my life. When I see something whiCh
someone Should do ... and no one
does it ... 1say "beck." and do it . Well ,
actually , I say something stronger than
that, but I don't want to disillusion the
many religious nuts who bumble into
reading my editorials end who would
be terribly offended by what Jreally say
when I give up waiting and start a new,
needed, project

In 1951 I gave up on anyone else
starting an RTTY publication and start­

ed Amateur Radio Fronfiers , Th is
quickly escalated to over 2,000 paid
subscribers and led to a regular
column in ca.I put it outin my " spare"
t ime while I was building the speaker
company Irom a borrowed $1,000 10
12m in annual sales oyer a four·year
period. I edited it, wrote my usual long
and controversial ed itO(ials, drafted all
the schematics myself, look all the
equipment pictures with my qrandfa­
ther's 5.7 plate camera and did my
own darkroom worll .

Having been booted out at CO. I did
some estimates of what it would cost to
start a new ham magazIne and made
the rounds 01wealthy hams,loolt;ing tor
some venture capi tal . No one was in·
reresrec . So I sold olf everything I
could . . .my Petsche. Chris Craft , my
plane . .and rounded up just barely
enough to put out the firsl issue of 13_

The l irsl lew years with 13 were
mighty tough . I"d just barely gol il
goin g when the ARRL pulled that
In cent ive Licen sing insan ily on
the hobby . That killed off 85% 01

aSL OF THE MONTH
To enter your OSL, mail it in an envei­
ope to 73 , WGE Center, Pceest Road,
Hancock, NH 03449. Ann: aSL of the
Month. Winne rs receive a one-year
subsCfiption (0( e. tension) to 73 . En­
tr ie s nOI in envelopes c annot be
accepted.

73's Ann iversary!
I remember it just like it was 30 years

ago .•. the day I was fired as editor of
CO magazine . It was fIVe years, 10 the
day, from the lIme I was hired 10 rescue
CO from going under .

At the time it was losing, in today's
dollars, about $20,000 a month. By
1959 I'd built it up to where it made a
profit of $1 m that year . After five years 1
felt I rated a raise. Wrong.

Like anyone else suddenly on unem­
pIoyment, I had to figure out what I
wanted 10 do nell'! . My love of amateur
rad io had goaded me into giving up a
V8f'{ good job running a loudspeaker
company to help save CO . Promises of
great rewards if I succeeded helped
too. Alas, there were no great rewards,
just firing . Oh, I did get a promise that
the $100,000 I'd advanced to help the
magazine out of a hole would be re­
paid. Nothing yet, but I'Ieck, it's only
been 30 years and I'm pallent That
cheek wilt come, I'm sure. Hmm, let' s
see, at 8% interest that'd be about
$1 ,006,250. Yeah, I could use that. An
extra mill ion will always come in handy,
right?

NEVERSAYDIE
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TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF all­
mode tri-band transceiver is designed
for the VHFIUHF and satellite "power
use~ The new TS-790A Is an all-mode
144/45011200 MHz transceiv.rwith
many special enhancements such 8S

automatic uplink/downlink tracking.
Other features include dual receive,
automatic mode selection, automatic
repeater offset selection for FM repeater
use, VFOorquick step channel tuning,
direct keyboard frequency entry, 59
memory channels (10 channels for sep­
arate receive and transm it frequency
storage), multiple scanning and multiple
scan stop modes. The Automatic Lock
Tuning (ALT) on 1200 MHz eUmlnates
frequency drift. Power output Is 45 watts
on 144 MHz, 40 watts on 450 MHz, and
10 watts on 1200 MHz. (The 1200 MHz
section is an optional module.)

• High stability VFO. The dual d igital VFOs
feature rock-stable TCXO (temperature com­
pensated crystal oscillator) circuitry. with
frequency stability of ±3 ppm.
• Operates on 13.8 VOc. Perfect for
mounlain-top Dxoeomons!
• The mode switches confirm USB, LSB,
CW, or FM selection with Morse Code.
• Dual Watch allows reception of two
bands at the same time.
• Automatic mode and automatic
repeater offset selection .

• Direct keyboard frequency entry.
.59 multi-function memory channels.
Store frequency,mode, tone information,
offset, and Quick step function. Ten memory
channels for "odd split"

• CTCSS encoder built-In. Optional TSU-5
enables sub-tone decode.
• Memory scroll function . This feature
allcws you to check memory contents
without changing the VFO frequency.

• Multiple scanning functions. Memory
channel lock-out is also provided.
• AlT-Automatic Lock Tuning -on 1200
MHz eliminates drift'
.500 Hz CW fitter built-in ,
• Packet radio connector.
• Interference reduction controls: 10 dB
RF attenuator on zm.noise blanker, IF shift.
selectable AGC,all mode squelch.
• Other useful controls: AF power output
control, speech processor,dual muting,
frequency lock switch. All
• Voice synthesizer option,
• Computer control option.
Optional Accessories :
• PS-31 Power supply . SP-31 External speaker
_ lIT-10 1200MHz module . VS-2 Voice synthesizer
unit _TSU-5 Programmable c rcss decoder
_ IF_232C Computer interface _ MC-60AlMC-801
MC-65 Desk mcs • HS-5/HS-6 Headphones
_ MC-.US Hand mic _ PG-2S Exira DC cable

KENWOOD

Complere service manuals ale available 10lall Kenwood rranscelVels and most eccesscnes
Speaflc;<l/ions, 'ea/ures, and plices are subject /0 ch~nQe wirllour nO/ICe 01obllQatlon

KENWOOO U.S.A.CORPORATION
COM MUNICATION S & TEST EQUIPMENT GROUP
Po. BOX 22745. 2201E. Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELE CTRONICS CANADA INC.
p.o. BOX 1075. 959 Gana Court
Mrssissauqa. Ontario, canada L4T 4C2



• Automatic mode selection.
You may select the mode manually
using the front panel mode keys.
Manual mode selection is veri fied in
International Morse Code.

• All-mode squelch.
• High performance noise blanker.
• Speech processor.

For maximum efficiency on SSB
and FM.

• IF shift.
• "Quick-Step" tuning.

Vary the tuning characteristics from
'conventional VFO feel- to a stepping
action.

• Built-in AC power supply.
Operation on 12 volts DC is also
possible.

• Semi break-in CW, with side tone.
• VS·1 voice synthesizer (optional)

MoreTS-l11 A1811A information is
available from authorized Kenwood
dealers.

• Versatile scanning functions.
Programmable band and memory scan
(with channel lock-out). "Center-stop"
tuning on FM . An "alert" function lets
you listen for activity on your priority
channel while listening on another
frequency. A Kenwood exclusive!

• RF power output control.
Continuously adjustable from 2 to
25 watts.

C
TS-711A/811A VHF/UHF all-mode base stations

The TS·711A 2 meter and theTS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DeS) signaling system. Together,
they form the perfect "matching pair"
for satellite operation.

• Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

• Large fluorescent multi-function
display.
Shows frequency, Ril shift, VFO AlB.
SPLIT, ALERT, repeater offset. digital
code, and memory channel.

.40 multi-function memories.
Stores frequency. mode. repeater off­
set, and CleSS tone. Memories are
backed up with a built-in lithium battery.

COmoIefe service manuals are available /0( al KenWOOO' rr8fl$OONf!f$8II(l~ aet:e$S(ll"If!$
SpeaticaflOflS. leatures ¥I(J prlCf!s.re sub;ed' to dJange ...~1'l0lA fIOloce or~roon

Optional accessories.
• IF-lOA computer interface
• IF-232C level translator
• CD·1Q call sign display
• SP-430 external speaker
• VS· l voice synthesizer
• TU-5 CTCSS tone unit
• MB-430 mobile mount

• MC-60A, MC-80, MC-85
deluxe desk top microphones

• MC-48B l6-key DTMF, MC-43S UPI
DOWN mobile hand microphones

• SWT-1 2-m antenna tuner
• SWT-2 l O·cm antenna tuner
• PG-2U DC power cable

KENWOOD
KENWOOD U.S.A. CORPORATIO N
COMMUNICATIONS& TEST EQUIPMENT GROUP
P.O.BOX 22745,2201E. Dominguez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
P.o. BOX1075.959 Gana Court
Mississauga Ontario. Canada L4T 4C2



Communicator Class license

Last January, using only VHF HTs, Cana­
dian amateur s across western Canada
communicated over a repeater network in
Brit ish Columbia connected to a similar net­
work in Alberta. The Inter-Provincial Amateur
Radio Network used a narrow band SCPC
form at on the Anik C2 (Ku-band) geostat ion­
ary satellite. The 7.5 kHz channel was operat­
ed on a PIT basis the enti re month. The test
included packet via satellite.

IPARN's goal is to build a nationwide VHF
sate lli te-repeater communications network.
The test, closely monitored by covem menr
and commercial interests, brought very posi­
tive comments from both. For more informa­
tion, write IPARN, Dept . 290 , PO Boll: 3156,
Lang ley BC V3A 4R5.

Numbeor 3onyour Feedback Q rd
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We wish to thank all our contribulors, as listed
above. Keep the ne ws coming in!

If you're a ham and a white-water rafter,
monitor UA4WAR on 142n or 14282 kHz at
0315Z weekends, or RA4WZ on 28650 kHz
weekends. Soviet radio club ACDXA is look·
ing for US amateurs to join teams for summer
competitions. (OX Bulletin.)

SOfiel Radio Club ACOlA

a problem, he'd help you solve it.
Sta rting in June 1990, each year the Alumni

will award a scholarship to a bl ind or deal­
blind student who is most deserving schotastl­
cally. The amount of the scholarship williarga­
tv depend on the contributions received. If you
wish 10 contribute, please make your check or
money order payable to the Robert Gunder­
son Memorial Fund Association . Add ress your
letter in care of the Alumni Association Fund,
Ann. Joseph Bruno, Treasurer, 420 W. 261
St., Bronx NY 10473.

IPARNsatellile Test

Robert If. GundefSIJII WtJIO Fund
A fund in memory of Robert W. Gunder­

son W2J IO, who died in 1987, has been start­
ed by the Alumni Associa tion lor Special Eou­
cation. Bob W2JIO was the editor and narrator
of The Braille Technicaf Press, the only
magazine on etectroorcs for the blind and
deaf-blind . He taught amateur radio and erec­
t-onics at the school for many years .

Bob toured the country, speaking 10 ama­
teur clubs and exhibiting the auditory equip­
ment he designed for the blind. He enjoyed
activity in Army MARS. On Saturdays, Bob
W2JIO worked at Hudson Radio in Manhattan
as an electrical consultant. If you brought him

On February 7, JAS- l b , Japan 'S secc ne
ama te u r sa te lli te, was success f u lly
launched by Ihe H-I vehicle No . 6 from rene­
gashima Space Center of NASDA at 0133
UTC. Also on board were MOS-lb, the Marine
Observation Satellite, and DEBUT, the DE·
picyable Boom and Umbrella Test payload .
MOS-1 b was separated first. then DEBUT and
JAS- lb were separated one by one, one hour
after liftoff. JA5-lb was named " Fuji 2" in
Japanese, but it may also be called " Fuji-oS­
CAR 20" as AMSAT-NA suggests.

JAS-1 b is now orbit ing with apogee of 1700
km and perigee of 900 krn, inclination of 99
degrees and period 01 112 minutes. For ce­
tailed information with operating schedule
and instructions on how to use the Mailbox of
JAS-1b, write The JARL News, Japan Ama ­
teur Radio l eague, Inc., 14-2, Sugamo 1·
creme. Toshima-ku, Tokyo 170, Japan.

JAS·fbi/Omil

75356 . VEC chairman 01 the committee is
Fred Maia W5YI. Other VECs organiZing the
ccmmntee are Raymond K. Adams N4BAQ
and R.C. Smith W6RZA.

JAS·lb, Japan 's second amateur satellite, was successfully separated from the H-I vehicle NO.6
an hour after liftoff.

••RX.

On June 15, 1990, representatives of 18
VEC organizations w ill meet to determine
their position on amateur teaching and testing
in regards to the establishment 01 a codeless
license.

In PR Docket No. 90·55, the FCC proposes
replacing the Novice and Technician Class
ticenses with a codeless Communicator Class
license . Operating privileges would be all au­
thorized emission types above 220 MHz. All
Communicato r testing would be conducted
under the VEC system .

Privileges for all existing classes would re­
main unchanged. Current Novices would
have credit for 30 of the 60 questions. New
Communicator Class licensees not previously
Novices wou ld gain full Technician class privi­
leges, including 6 and 2 meters. plus certain
HF operation, by passing any code test. Com­
municator " Plus" licensees would identify
with "lAC" when operating below the 220
MHz band .

For information. write VEC Recommenda­
tions Committee , PO Box 565 101, Dallas TX

On August 28, 1989 Michael Harri son
was indicted by a Grand Ju ry in the Eastern
District 01 New York on 50 counts 01 maillraud.
On February 14, 1990, Harrison was again
arrested and incarcerated lor violating the terms
of bail, inc luding failing to appear in court .

On February 26, 1990 Harrison pled guilty
to 5 counts of mail fraud before Judge Jacob
Mischler. Each count of maillraue! can carry
up to a five-year prison term and a $250 .000
fine. Harr ison is expected 10 be sentenced on
Apri l 19, 1990 by Judge Mischler. Harrison is
currently in jail while waiting for sentencing .

According to the W5YI Report. Harrison has
a long history 01 fraud and SWindling. Unbe­
lievably, last January he ran an ad under a
fictitious name, Robert Pearson, in the Ham
Trader . Before "Atlas," he operated other
scams under such defunct company names
as Osborne Computer, Victor Technologies,
and Webster Radio, under the names Marc
Hansen, Edward Harrison , and John McNa­
mara .

If you would like to write Judge Mischler,
please address your correspondence to:
Judge Jacob Mischler, US District Court ,
Long Island Courthouse, Uniondale Avenue
and Hempstead Turnpike , Uniondale NY
11 553 .

Martin T. Biegelman, Postal Inspector 01
The United Stales Postal Inspection Service,
is grateful to all of you who have provided
assistance in me investigation and prosecu­
tion of Michael Harrison. If you have any ques­
tions, you may contact Inspector Biegelman at
(516) 933-2416 or write him at PO BOll: 160,
Hicksville NY 11802-0160.

"AlIas"RadioMichaelNanlslJlllndic/ed
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THE AMATEUR'SPl\OFESSONAL
larsen KUlrod· and KfildlJli.ie' antennas

provide amateurs the same advantaoes enj~ b
commerciallwowtrj radio users, 80th combine
lopperformancewilh the long range dependabilit
you want

See
your
dealer
lor the
com-
pl~e

line of
larsen
antennas
and per­
manent
and
Iempr>­
rary mounts. You can buy with confidence,
because Ih"l\e all backed bv larsens No
Nonsense Warranty lor afull sixmonths.

For a professional approadl loarrnleur radio
wne in to Larsen.

,sen Antennas
The Amateur's Professional '

see jeer (3VOfIte amateur dealer or wnte for a free amateur catalog.

IN USA: Larsen Electronics. ec.. 11611 NE 50th Avenue, P.O. Box 1799, Vancouver. Wash ington 98668 (206) 573-2722.
IN CANADA: Canadian Larsen Electronics, ltd ., 149 West 6th Avenue, Vancouve r, B.C. V5Y 1K3 (604) 872-8517.

"You'remilesahead
withLarsen IIRick_me,CDmmunirouonsCDnsulrnnl

• ~eandAssociates. Boulder; COlorado

When thedirectors of the COOrs International Bicycle Classic needed
a sophisticatedmobile communicationssystem, they turned tocommu­
nicationsconsultant Rick Woodsome. As a communications specialist,
Woodsome knows what it takes to makeacommunication system work.

That's why he turned to Larsen Antennas.
''You don't pull off the largest sports event in theWestern Hemisphere

without good communication. And you don't havegood communication
without theright equipment.

"Larsen antennas were instrumental in makinglast summer's
Coors Classic an overwhelming success.They were key to ourentire
communication network.

"Without Larsen, it would have been uphill all theway."
Rick W:xx1some



Numbet' .. on .,our fHdbac:k urd

X-90
Ham-In-Space Shuttle Missions

by Tom Clark W3IWI , Ron Parise WA4SIR, and Bill Tynan W3XO

More letters to NASA were needed for ap­
proval. And approval by NASA wasn't all;
any proposed. shuttle experiment had to be
thoro ughly documented and subjected to nu­
merous rigo rous safety analyses and rests.

In the two years since the Challenger , vari­
ous proposals were advanced to again include
SSTV and to add an FSTV (Fast Scan TV)
uplink experiment, as well as packet , to the
SAREX package. In meetings the Committee
held with NASA Johnson Space Center offi­
cials. it became dear that STS-3S would 1101

have enough mid-deck locker space availab le
for this full compliment of SAREX experi­
me nts , mostl y becau se the miss ion was
scheduled 10 last len days. requi ring more
food and supplies than most shuttle flight s .

AI first il appeared thai this would keep
amateur rad io out of the mission, but a deci ­
sion was then made 10 shrink the SAREX
payload by delaying the SSTV and FST V

,

SIS-35 's Orbilal
C haracteristics

A major objective
of ham-in-space op­
erations is to expose
young p e o pl e ,
th rough amateur ra­
dio, to technology in
general and to the
space program 10

particular. Doing so,
we showcase ama­
teur radio and ga in
new recruits to the
hobby . Unfortunate­
ly, the launch is at
ni ght, a nd fl ight
p la ns fo r STS·3 5
presen t a m aj or
problem for our 0b­
jecnve: due to the
planned 28.5 degree
inclinatio n orb it,
passes over the US
will be less than ideal
fo r classroom partie­
ipaticn .

M a n y fa ct or s
de te r mi ne when ,
where. and by whom
a spacecraft will be
seen, such as: launch
time of day. orbital
altitude, and incline­
tion of the orbit.
Let 's look at each of
these, why they were
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Figure J. STS·35 Configuration.
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Work Begins Anew

AI th e S A R E X
Commtnees first
m c e ti n g it wa s
learned that despite
the best effonsoflhe
ARRL and AMSAT
prior 10 the Chal­
lenger a c cid ent.
SAREX was not in­
cl uded among the
planned experiments
on the new Astro I
flig h t , STS - 35 .



repeater offset. It fits 2 meter ba nd usage in
the rest of the world . The 145.55/144 .95
MHz combinatio n is present in both Groups I
and 4. so that alternate uplink freq uencies
from Group I can be used over Nonh and
South America . and those from Group 4
would be used generally in other pans of the
world. 145.55 MHz. used regularly by Sovi­
et hams aboard Mir, has become the principle
frequency for manned amateur space opera'
tions .

Note that NONE o f the combinations listed
are for simplex operation . DO NOT CALL
TH E SHUTTLE ON T HE SA ME FRE­
QU ENCY ON WHICH YO U HEAR IT.
This procedure may be a little stra nge for
packet folks. who arc acc ustomed to work ing
simplex. but everything works the same way
as it docs when you are operating on a single
channel.

A word about frequency deviation for
packet operation: Because of the approxi­
mately 3 kHz of Doppler implicit in the shut ­
tle's orbit. it is best to keep transmit deviation
to about 3 kHz. Otherwtse. without Doppler
correction, your sig nal may be so distorted
that SA REX cannot copy you .

Linkin~ Up with the Schools

With SA REX classified as a secondary
payload . its operating time comes after re­
qu irement s for the primary pay load have
been mel. Ast ro I. a Snacelab payload . re­
quires 24 -hou r operation, so Ron 's normal
12-hour duty shift will be completely scbed­
uled with ASTRO activities. The other 12­
hour period must. of course . include some
time for slee ping. eating. hygiene. change­
of-shift briefi ngs. and tendi ng to any mid­
deck experiment s len . like SAREX.

The scheduling folks allocate eight hou rs
for sleep whether or not one actually sleeps
that long. leaving four hours free . These four
are divided into two hou rs after the duty
shift. before sleep (imaginative ly called
PRE-SL EEP) . and two hours afte r getting
up. prior to duty sh ift (you guessed it­
PO ST -SLE EP!) . Ro n' s PR E-SLEEP and
PO ST -SLEEP periods are therefore the
SA REX windows.

The good news is that these windows
provide excellent coverage fo r Australia.
Japan. South America . and South Africa . The
bad news is that the US has poor coverage.

H!AOUT

.1(OlOIl

Photo A. STS-35 Packet Station.
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plan is being pursued .
Optimum launch time will be 06:00 GMT .

or 2 AM EDT. which means that most of the
passes over the US will occur du ring late
eveni ng or early morning.

Frequencies

Table I lists the frequencies presently in­
te nded to be used for FM voice and packet on
both STS-35 and STS-37. SSTV on STS-37 is
ex pected to use these same frequencies. while
the FST V uplink experiment on STS-37 will
be around 436 !\.fHz.

The primary pairc used on other shuttle
missions . are 145.55 MHz as the downlink
and 144 .95 MH z as the upl ink. the customary

...n .......

f ...ST SCA.. H llVIS' O" (fSTV)

;;:::::~ MOOOU
t Ovt. sHutnl V1DIO

Figure 2. STS-3 7 Configuration.
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chosen for STS-35. and how they affect
SA REX operation.

STS-35's inclinat ion of 28.5 degree s
mean s that the ground track of the shuttle will
never go north of +28.5 o r south of - 28.5
degrees in la t itude. Why would anyone
choose an orbit that covered such a l imited
area? The answer is that a 28.5 degree orbit
requi res a launch azimuth of 90 deg rees. or
due cast from the Kennedy Space Center.
This takes ma ximum advantage of the earth's
rotation al veloc ity to achieve orbital velocity .
A higher incli nat ion orbit would be nefit ama­
teu r radio coverage. but require more energy
to attain the necessary velocity. and result in a
lower orbital altitude .

The altitude of the orbit determines how
much o f the ea rth's surface ca n be !'>CCn from
the spacecraft . Astro I. the primary payload
of STS-35. co nsists of a suite of four astro­
nomical telescopes for observi ng ultraviolet
and x-ray freq uencies . An altitude of 350 km
(2 19 miles) was chosen as the optimum height
for this payload . For SA REX. thi s altitude
provides line of sight (LOS) paths as far as 47
degrees north lat itude and 47 degrees south
latitude . A ll of the continental United States
except for the very northernmost points will
ha ve line of sig ht opportu nit ies.

The nighttime lau nch . requi red because
of mission contrainrs ofthe Astra 1 payload.
makes it im practical to put on in-school
demo ns tra tio ns by dire ct co m mun ica ­
tion with the shuttle . Therefore . a relay
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But maybe the bad news isn 't so bad, s ince a
tremendous e ffo rt is be ing mounted to
provide cove rage throug h a network of
ground stations in other pans of the world . in
conjunction with relay links back to the US.
This network is sim ilar to the one created for
the AMSAT Launch Information Network
Service (A LlNS) in support o f the recent
M icrosatJUoSAT launches.

At this end, a telephone bridge will be
established to loc al repeaters. Volunteers
across the country will be asked to contact
local schools and offe r to put on demonstra­
tions of shuttle amateur voice and packet
communications us ing their local repeaters as
the final link to the sc hool. A few schools will
be selected to participate in actual two-way
exchanges be tween students and the astro­
nauts via amateur radio. For example, if the
shuttle is over Australia. a two-way exchange
between a US school and the shuttle can be
arranged as follows: The school is linked via
2 meters to a local contact who patches them
into the telephone bridge. This bridge is then
used to hook up with an Australian station
who phone patches the conversation up to the
shuttle . Repeater groups who would like to
hook into the telephone bridge to monitor
these activities should contact AM SAT o r the
ARRL.

This approach involves many more ama­
teurs directly in SAREX operations, and
sho wcases the impressive capability of the
inte rnational amateur community to set up a
worldwide ground network in support o f the
flight. NASA and industry people who have
learned of the amateur community's inten ­
tions are truly amazed at the thought of an
informal fellowship of communications hob­
byists putting together such an ambitious net­
work so quickl y!

Packet and RO BO T - Successfu l QSOs

So far we have been tal king about crew­
tended operations only . real-time vo ice and
pack et QSOs with the crew . Packet ROBOT
operat ions do not require crew attention ex­
cept fo r activation and deactivation . The
RO BOT will generally be activated during
one of the crew-tended windows. then deacti­
vated during the next one. This gi ves approx­
imately twel ve hou rs ON and twel ve hou rs
OFF for the ROBOT, with the ope rational
period chosen to cover all the US passes .

In addition to the planned in-school com­
munication sessions , it is hoped that WA4SIR
will ha ve time to make some generally un­
scheduled d irect vo ice contacts . However. it
is the packet radio ca pability on both missions
that will make it possible for far more suc­
cessful Q SO s between amateurs and the shut­
tle than has been possible on any previous
ham-in-space operati ons. The SAREX pack­
et eq uipment can be left unattended . The new
side window antenna. designed and built by
volunteers at the Motorola Amateu r Radio
C lub in Schaumburg , Illinois. can be left in
place . The old antenna , which was mounted
in one of the upper deck windows, had to be
removed when the window wars needed for
vis ual observat ions or photography . The side
windows are not normally used during the

Table 1.
$AAEX Voice/Packet Frequencies

Transmit Freqs, Receive Freqs.

Group 1 145.55 MHz 144.95 MHz
• 144.91
• 144.97

Group 2 145.51 144 91
• 144,93
• 144.99

Group 3 145.59 144.99
• 144.95

Group 4 145.55 144.95
• 144 ,70
• 144.75
• 144.80
• 144.85

Table 2. QRZ or Heard List
WA4SIR-1 > ORZ <UI> :
, 3405-NE3H WB6GFJ K5RR KOSi
WB31LO N3ACL N3FWX WA3TSO W3ZM
WA3USG WB3AXC N3GIY KE4TZ G3ZCZ
K04A WA3EPT KA3TUU WB3AFL WB3IMM
N3AGG OB20S OJ4ZC G2BVN 4Z4ZB
G3RWL G3AAJ G310R JR 1SWB JA1ANG
W3HZU W31NK W3GXT N400 W31WI W31UI

Table 3.
aSL or Confirming Stations Worked list
WA4SIR-1> OSL < UI > :
N13F/186 WB2TNU185
W3IUUl79 WB3AFUl 77
WA3EPT/175 N400/174
W31WI/172

Table 4, Example of the Melabeacon
WA4SIR-1 > a ST <I Sl RO> :
Your ROBOT a so will be automatically
logged and you will receive a serial num­
ber lor the aoo. Your successful aso will
be a nnounced in the beacon addressed to
a ST . All stations heard by the ROBOT are
announced by the beacon addressed 10

aRZ.

Shuttle Audio HF Relay Frequencies:
WA3NAN-Goddard Space Flighl Center:
3 .860,7.185, 14.295,147.45MHz

W5RRR-Johnson Space center: 3.840,
14.280,146.64 MHz

W6Vlo-JPL: 3 ,840, 21 .280 MHz

on-orbit ponion of missions.
The HK-2I TNC will be loaded with an

upgraded version o f SAREX ROBOT soft­
ware , Successful testing of the updated flight
TNC software, written by Howie Goldstein
N2WX. was recently completed by W3IWI
and others in the Wash ingt on a rea . Joe
Kasser G 3ZCZ. working with Ron WA4SIR ,
has configured a custom ve rsion of his LAN­
LINK packet terminal program to run on the
GRID computer.

ROBOT so ftwa re has two main funct ions:
I. An automatic QSO machine capable of
making a complete, " legal " QSO under

computer co ntrol. 2. Beacons that tell who
has been worked and heard , and which send
info rmation on shuttle activit ies.

Let's take a look at the ROBOT QSO ma­
chine. A minimum legal QSO ca n be defined
as the two- way e xchange of informatio n with
acknowledgment. Here' s an example of a
QSO between W3IWI a nd the SAREX
ROBOT. WA4SIR-I . as seen o n W3IWI's
terminal screen. W3IWI types the connect
command which is echoed back:

C WA4SIR-l

When a connect is established. these lines
appear:

. ** CONNECTED to WA4SIR-1
#191 -Tnx QSO with the SAREX Shuttle
" ROBOT" automatic QSO mach ine
.** DISCO NNECTED

This exchange includes the legal elements
of a QSO: The station co nnects w ith the
ROBOT. In doing so , the sta tion's callsign is
transmitted to the ROBOT . By accepting the
connection, the ROBOT acknowledges re­
ceipt of the information by se nding back a
unique serial number (#19 1).

The ROBOT must hear the station's ACK
in order to declare the QSO "good" and to
enter it into the log . If no ACK is received
after a predetermined number o f retries. the
QSO is not entered into the log . The use r
knows he had a QSO because he receives a
discon nect , and because his caiJ is immedi­
ately placed in the QSL log . The ROBOT
QSO machine is configu red to work up to
nine simulta neous connections.

The "Nor-mal" Beacons

The SAREX software on the orbiter 's TNC
includes two or th ree beacons sent down at
predetermined intervals. probably about ev­
ery 2 minutes . Fi rst, theQRZ beacon lists the
last 35 stations heard . An example of such a
beacon packet is shown in Table 2. Each time
a beacon is sent. a beacon serial number
(#3405 in thi s case) identifies the epoch time
to help in confirmation of SW L reports.
When the list of 35 fills up . the oldest entry is
dropped offthe bottom to make way for a new
entry . Next, the software sends a list o f the
last 15 stations worked and the QSO se ria l
number for the co ntact as shown in Table 3.

The QRZ and QSL beacons may be accom­
panied by another beacon if desired . In this
case the address is SAREX , but it could be
anything. as shown be low:

WA4SIR-I >SAREX < UI>:
Connect to WA4SIR- l for a QSO with the
SA REX ROBOT.

The Metaheacon

The so ftwa re also includes a " Metabea­
con" consisting of numbe red " 1" frames ad ­
d ressed to QST which are periodically sent
out independent of the QSUQRZ beacon.
The Metabeacon is intended to transmit a
longer. up to I.7K. instructive text message .
An example of the Metabeacon is shown in
Table 4 .

Perhaps it might illustra te how all of th is

73AmateurRadio • May, 1990 11

I



,

Current Status
Current plans for STS-J5 call

fo r SAREX to carry the Motorola
HT used previously, plus a small
packet radio TNC (a modified
HeathlTasco HK-21 "pocket
packet") and the side window
mounted antenna from the Mo­
torola ARC. The TNC will be
used with one of the PGSC GRID
MD-DOS laptop computers now
carried in the orbiter. STS-J7 is to
include the same fu nctions, plus
two-way SSTV capability and the
FSTV uplink experiment.

Equipme nt and software are
ready for both STS-35 and STS­
37. Flight dates are currently May
9. 1990 for STS-35 and Novem­
ber I , 1990 fo r STS-37. These
dates represent changes from the
previously announced dates of
Apri1 26for STS-35 and June4 for
STS-37. Excerpted from the
AMSATJournal. Ell

Bill Tynan W3XO, contact pn son
for this article, may be reached at
H eRS Box 574-336, Kt'rrvillt'TX
78028.

Another Opportunity

Ham-in-space fortunes took another jump
when Shuttle Pilot Ken Cameron secured his
license and the call KB5AWP. Ken is sched­
uled to fly on STS-J7. Another joint ARRU
AMSAT letter proposing amateur operation
on this flight went to NASA Headquarters
and was accepted, so plans are underway fo r
yet another SAREX. This time, it appears
that there will be room for the entire package,
including two-way SSTV (as on the STS-5 IF
mission) as well as voice and packet.

Plans also call for an FSTV uplink experi­
ment. The Amateur Radio Club at Motorola
is providing most of the equipment . The new
antenna, also made by this group, includes
provisions for receiving 70cm ATV signals.
Successfully receiving FSTV aboard the
shuttle would be a fi rst; although NASA has
downlinked hours of FSTV, they have yet to
uplink it.

Link calculations are not en­
couraging. but some dedicated
groups across the southern pan of
the country, where shuttle cover­
age will be best, plan to expend
maximum effort . If they can re­
ceive at least a few minutes of
acceptable color video, the exper­
iment will be considered a suc­
cess, and score a first for amateur
radio. The SAREX configuration
slated for STS-37 is shown in Fig­
ure 2.

you'd like to help relay shuttle audio or video
into the classroom. please contact Rosalie
White at ARRL Headquaners (225 Main St .,
Newington CT 06111 ) fo r a SAREX school
infonnation package.

1020 MET
0835 MET
0755 MET
0640 MET
0545 MET
0550 MET
0535 MET
0445 MET

2145 MET
1200 MET
2115 MET
1030 MET
2000 MET
0930 MET
1900 MET
0830 MET
1815 MET
0800 MET
1730 MET
0800 MET
1730 MET
1750 MET
0615 MET

1900
1020
2000
0840
1630
0755
1730
0640
1630
0545
1600
0550
1600
1500
0445

ROBOT Packet

2200 MET Day 1
2115 MET Day 2
2000 MET Day 3
1900 MET Day 4
1830 MET Day 5
1720 MET Day 6
1740 MET Day 7
1745 MET Day 8

Day 0
Day 1
Day 1
Day 2
Day 2
Day 3
Day 3
Day 4
Day 4
Day 5

• Day 5
Day 6

• Day 6
Day 7
Day 8

ateur Radio Club in Greenbelt, Maryland:
W5RRR at JSC in Houston; and W6VIO at
JPL in Pasadena. California. These stations
will operate on HF and VHF 24 hours a day,
carrying official NASA supplied voice com­
munication bet ween Mission Control in
Houston and the shuttle crew. Amateur vol ­
unteers at JSC will feed further information
via a computer network to these stations and
others. including W IAW.

Updates and operating schedules will also
be announced during the weekly AMSAT
nets on 3.840 MHz every Tuesday evening (9
PM Eastern, 9 PM Central and 8 PM Pacific
time). AMSAT nets are also held each Satur­
day at I900Z on 14.282 MHz and at 2300Z
on 18.1 55 MHz. Bulletins will appear on
packet BBSs worldwide as well as WIAW
transmissions . The Metabeacon may also be
used for announcements. Those of you with
satellite TVRO systems can watch continu­
ous live coverage of the mission via NASA
Select on SATCOM F-2, channel lJ. NASA
will be highlighting some ofthe ham-in-space
activ ities via this satellite feed. Also, various
ATV groups are planning to retransmit this
signal (see the ATV column in this issue) . If

Day 0
Day 1
Day 2
Day 3
Day 4
Day 5
Day 6
Day 7

Realtime Voice/Packet Opportunities
(ROO may operate " live" within these time windows.)

515-35 Operating Schedule
All limes are in Mission Elapsed Time {MEn. MET is calculat­
ed from liftoff time. Example: 24 hours after liftoff would be
represented as Day 1 0000 MET ... Current plans are for
liftoll on May 9 at 0447 UTC .

•Special "Astronomy lesson from Space" . ..This will be
carried on the NASA select Satellite feed to interactive class­
rooms at Goddard Space Flight Center in Greenbelt. Mary­
land, as well as Marshall Space center in Huntsville, Ala­
bama. This is a great opportunity for hams to relay this
session into classrooms via voice and ATV links to involve as
many schools as possible!

works by imagining that you are the ham
astronaut aboard the shuttle Columbia on
Mission STS-35 . For the WJ IWI QSO
shown above, here is what would appear on
the screen of the GRID laptop.

***CONNECTED to W31WI
"' *'" W3IWI QSO confinned #191
"'.. DISCONNECTED

The QSL "worked" log is kepi in the HK­
21 TNC's RAM. Up to 650 entries can be
listed, and the list is retained even when the
power is shut off. The log lists only unique
contacts. If you work the ROBOT more than
once, only the fi rst contact is logged. even
though you will be given a unique serial num­
ber fo r the later QSOs. The log ignores your
SSID, so a contact from K9DOG-1 made
after a K9DOG QSO is considered a dupe.
The TNC's 650 entry list should last for most
of the mission, but it is anticipated that Ron
will dump the log once or twice per day to the
GRID laptop.

Joe Kasser G3ZCZ has set up LAN-LINK
software for the space segment on the GRID
PC which will automate most of the functions
Ron will need in orde r to set upthe TNC, load
the beacons, save the logs, etc.
LAN-LINK has a number of fea-
tures designed especially fo r
ground stations trying to work the
SAREX , copy telemet ry from the
Microsats, and other special ac­
tivities . (See the Packet Talk
column on p. 58 for a description
of LAN·LINK.)

QSL.

QSLs-the culmination of
a successful and sought after
QSO. This aspect of amateur ra­
dio has not been forgotten. Cards
for stations who have successful
QSOs with the Shuttle will be
made out automatically based on
the QSL " worked" log described
above.

SWL cards for people who are
heard by the SAREX ROBOT
must be handled differe ntly. The
TNC simplydocs not have enough
on-board RAM to retain a heard
list any longer than 35 entries; the
QRZ beacon will send the entire
heard list every minute or two,
along with the beacon serial num­
ber. Anyone wanting an SWL
card will have 10 send a hard-copy
listing of the QRZ in wh ich their
call appears, complete with the
beacon serial number. Or they can
send in the whole packet with the
header as captured, via packet ra­
dio to a collection point to be an­
nounced . More detailed proce­
dures will be announced later.

Inrormation Disseminauon

Dissemination of shuttle infor­
mation will be via a system of key
stations, namely WA3NAN at the
Goddard Spaceflight Cente r Am-
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U
nique operating features with a proven
hardware and software design make AEA's
PK-88 your best choice in packet rad io ­

now with MailDrop, an 8KBytes effi cient personal
Mailbox. The MailDrop uses a subset of the well ­
known W0RLIJWA7MBL packet BBS commands.
When your PK-88 MailDrop is active, other sta­
tions can connect to your PK-88, leave messages
fo r you or read messages from you. You can also
sto re a sing le message or up 10 15 separate ly num ­
bered messages. Your MailDrop also accepts inbound
mail forwarding from your local W0RLI/WA7MBL
auto-forwarding packet BBSs.

The PK-88 's internal KISS Mode is your direct
interface to KA9Q's "NET" TCP/IP protocol
suite - a sing le KISS command presets all packet
parameters for TCP/IP operation. AEA's unique
Host Mode provides the type of complete interface
protocol preferred by many professional program­
mers for efficient control of the PK-88 by external
programs and special applications. Your PK-88
also accepts special "NET/RO M " EPRO Ms
prov ided by Software 2000, Jnc., for Level Three
node operation and networking .

In addition to all the features of a "standard"
TNC, the PK-88 offe rs features not found in any
otherTNC:

• WHYNOT command - Shows reasons why
some received packets are not d isplayed.

• "Packe t Dump Suppression" - Prevents dump­
ing unsent packets on the radio c hannel when
the link fails.

• CUSTO M command - Allows limited PK -88
customization for non-standard applications,

• Enhanced MBX command - Permits display
of the data in 1- and Lll-frames. without packet
headers and without retries and repeats.

• Enhanced MPROTO command - Suppresses
di splay of non-ASC II packets from Level
Three switches and network nodes.

• Unique MFILTER value $80 - Suppresses all
grap hics and control charac ters e xcept TAB.
en and LF.

• Unique DFROM command - Permits selective
digipeating r'Accepr" or "Reject" digipeate r
operation by call signs).

AEA Brings You A Better Experience.

PK-88
1M

Packet Controller

Specifications:
• Processor: Zilog 280. RAM : Battery backed. 32K Bytes.

ROM : 32K Bytes

• Hardware HOLe:Zilog 8530 sec
Modem:
• ModulatorlDemodulator: AMO 7910 "World Chip"(lm), with

differential AM detection and phase-continuous smewave
AFSK generator

• Modulator Output level: Adjustable. 510 300 millivolts RMS

• Input Sensitivi ty: 5 rrillivolts AMS
- Input Range: 5 10 no millivolts RMS

• External Modem Connector lor use with external moclem

• Hardware Watchdog Timer: One-moure time-out

Rear PanellnputlOutput Connections:
• Radio Interface: locking eight-pin; Receive Audio, Transmit

Audio, PIT. Auxiliary Squelch, Ground

• Audio lnpuVOutput: 3.5mm mini-plug
• External Modem: Five pins on 08-25 ; Transmit Data.

Rece ive Data. Data Carrier Detect, Clock, Ground

• Terminal Interface: Standard RS-232 25-pin 08-25 connector

• Terminal Data Rates: Autobaud ser nncs at 300,1200,2400,
4800,9600. TBAUD adds 45, SO , 57, 75, 100, 110, 150,
200, 400, 600 and 19,200 BPS terminal rates

• HDlC Unk Data Rates: 45, 50. 57, 75, 100, 110, 150,200,
300, 400, 600, 1200, 2400, 4800, 9600, 19200 BPS

Front Panel LED Indicators:
• Converse, Transparent, Command , Send, Data Carrier

Detect, Status, Connect, Multiple Connect, Power

Power:
• +12 to +16 VDC @ 550mA, coaxial power connector; (cen­

ter pin positive), Mode! AC-1 120 VAC wall adapter available

Physical :
• 7.5"W x 6"0 x 1S H: We ight 2Ibs.,60z.

* Through participating AEA dealers on ly.

CIACU 15 ON READER SERVICE CARD

Advanced Electronic Applications, Inc.
2006 -1961h SI. SoN/P.O. Box 2160 Lynnwood. WA 98036 206-775-7373

Prices and scececctcoe Sl.t:lfecf to chcrIge without notice or obIigotion.
Dealer Inquiries Invited. Copyright 1990.
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PLAN 13
Tracking Software for OSCAR 13.

Project OSCAR
(lor C-64 and IBM)

PO Box 1136
Los Ahos CA 94023-1 136

Price Class: S30
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M olniya orbit satellites, such as OSCAR
10 and OSCAR 13, provide excellent

coverage of a wide area 01the earth when they
reach the highest point in their orbit. Unlike
geosynchronous satellites, however, they do
not remain al a fixed point in the sky, but are
constanUy changing in height above the earth
(altitude), compass direction (azimuth), and
angle above the horizon (elevation).

Pointing Your Antenna

Fortunately, during a large part of each orbit
the satellite appears 10 remain in a relat ively
stable position, moving only 10-20 degrees in
azimuth or elevation per hour. This simplifies
tracking considerably. Some people , in fact ,
have successfully hand-pointed anten nas
while using both OSCAR 10 and 13.

Of course, it is quite easy to peak up your
antenna on Phase III satellites by merely tun­
ing to the beacon and adjusting your rotors
until you get the strongest signal. Unlike earli­
er, Iow-earth orbit (LEO) sereunes. Phase III
elliptical orbits give you hours, not minutes, in
which to adjust your antennas.

It is even easier to find and use one of these
satell ites if you already have some idea where
it is supposed to be, what time it will be turned
on, what mode it wil l be in, and whether its
position is effective for you to communicate
with a given station, area, or country.

A number of computer programs have been
developed to keep track of OSCAR satell ites.
AM SAT-NA has a number of such programs
for the more commonly used personal ccm­
puters. Independent authors also offer eater­
lite tracking programs.

Enter PL AN 13

PLAN 13 is a bit different from
many of the other programs avail­
able . It not only provides the usual
az imuth, elevation, distance, mode
and time information, but also pro­
vides the user with the angle be­
tween where the spacecraft 's an­
ten na is aimed and tne user 's
location .

The program was developed in
Great Br itain by Jim Miller G3RUH.
It's the direct descendant of PLAN
10, an OSCAR 10 based program
offered earl ier through AM SAT-UK
and Project OSCAR.

PLAN 13 is one of the less expen­
sive prog rams available because it
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provides tracking data only. It has no fancy
map display , ground track , coverage circles ,
and so forth . If you want these features, you
should cons ider AM SAT' s QUIKTRAK or
Instant Track (IBM), or the popular VR-aS
tracking program (C-64).

The "Squint" Angle

On the other hand, PLAN 13 provides what
G3RUH calls the " squint" angle for the satel­
lite. Keep in mind that in a Molniya orbit , a
satell ite changes posi tion relat ive to any given
location, and there are many times when the
spacecra ft's direct ional antenn as are not
aimed directl y at you . The angle off " dead
center" between where the satellite is pointed
and where you are located is the "squint"
angle. It could be anything Irom 0 to 360 oe­
s rees. but is normally less than 60 degrees
during most parts of an orbit.

Knowing the squint angle provides you with
a way to est imate just how much so-called
" spin modulation" to expect, and whether you
need to use more orless power for your uplink .
These both depend on how far off dead center
you are with respect to the satell ite 's main
beam pattern . This is especially true when
using Mode L (1269 MHz) since the beam
width on this higher gain uplink is narrower
than for other upl inks.

With OSCAR 13 , " squint" angles greater
than about 20 degrees produce fairly deep
nulls in the pattern . Wh ile these nulls are not
readily apparent when using SSB since many
will Ian during pauses in speech, they are
quite noticeable on the beacon or on stations
located on the Iringes 01 the satellite's cover­
age area. Thi s is why you may hear " local"
stations (say, in the continental US) with very

PLAN 13pnntouts for the IBM·XTand the C-64.

little "spin modulation," but Japanese, Aus­
tra lian, or European stations may show con­
siderable nullinq. The nulling in this case is
occurring on the upl ink from the DX station to
the satellite since signals lrom other, relatively
local stations are unaffected .

Modifying PLAN 13

A BASIC version of PLAN 13 is available lor
both the G-64 and IBM . You can modify the
PLAN to predict what a given path wi ll be like,
and you can modify it to suit other needs.

You could, for example, set up a eubrou­
line 10 compare two or more locations for
mutual windows wi th minimum " spin modula­
tion ." Or, you might be more interested in
find ing access times wh ich are most conve­
nient lor you and someone else in a different
time zone. This could be important for re­
peater linking experiments, IOfexample. Iclen­
tifying periods 01minimum " spin modulat ion"
might be you r goal for packet, RnY, Of$STV
operations since each 01 these modes are
more sensitive than voice signals to data est
during lades.

You might decide that your personal sched­
ule only allows you to usa the sate llite for a lew
minutes sometime between 6-11 PM. You
would want to mod ify the program to report
only information about orbits occurring during
those hours. You could also add a subroutine
to identify Saturdays and Sundays so that you
could open up the time window on those two
days.

You might o nly be interested in Mode
" B" or Mode "JL" or Mode " S" orbits so that
you would set up the program to report only
periods during which those modes are active.

PLAN 13 is liberally sprinkled with REM
statements so that anyone reason­
ably sk illed in BASIC programming
should be able to customize the pro­
gram. Project OSCAR will be run­
ning any program modifications in
their Project OSCAR newsletter
from time to time.

Information Input and Output

Both the IBM and Commodore
versions use separate files to keep
station data and Keplerian informa­
tion. These are called from within
the IBM program, but are provided
in separate programs for the G-64.
The Keplerian data required is the
usual information published by A
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ALINCO DOES IT AGAIN!
Torrance, CA-ALINCO ELECTRON ICS has an nounced the most dramat ic Price
Reduction ever recorded in the Amateur Radi o mar ket place.

So dramat ic are the reductions that heads will roll at ALINCO USA when the home office
learns what has been done.

Amazingly, the price reductions are not just the normal 5 to 10 percent, but substantial­
ly more! So much so, that ALI NCO can say without hesitation, "THERE IS NOTHING
ON THE MARKET EQUAL TO OUR PRODUCTS IN FEATURES, BENEFITS,
AND P RICE."

This price reduction will be in effect for a limited time, so call your favorite dealer and get
yourself one of the "Magnificent Six" from ALINCO at a truly magnificent price.

A ll products are protected by Q 2 year limited factory warranty.

ALINCO'S Products are Carried by These Fine Dealers

A·T~b EJmronics-Burbank , CA
AC K Radio Suppl)'-Birminghllm, Al
Amattur&< AdnnctComm.-Wilmington. UE
A mateur Comm. t:TC.-SaDAntonio, TX
Amateur Electronic Supply-Milwauket, \\'1
Amateur Electronic Supply-Orlando, FL
Amattur Eltctronic Supply-Cltarwater, FL
Amaltur Elmronk Suppl)'- Lb Y~a§, :"li\'
Au§tin Amateur Radio Supply-Au§tin, TX
Burghardt Amaltur Ct'nltr- WattrtolOl'n, SD
Colorado Comm. Center-c- Deever, CO
Delaware Amateur Supply-New Cesue . Dt:
EI Orixinlll Electromcs-s-Browusvule, TX
gteeero-Com-s-Tacoma , WA
EEB-\'knna, vA
Erkson Communications-Chlcago, IL
t' &< M tlectronlu-Grftnsboro, )\;C
Flo)'d Eleclronics-CollioSl'iIIe,IL
The llam Station-Ennsville,IN
Tbe Ham Hut-Amarillo, TX
Henry Radio-Lm Anxell'!i, CA
Hirsch Salts Co._Williamn ille, :"liY

HR tltctronics-Muskt1lan, MI
Ham Radio Outltl-Anahtim, CA
Ham Radio OUlltl-Atlanta, GA
Ham Radio Outlet-Burlingamt, CA
Ham Radio Outlet-Oakland, CA
Ham Radio Outlet-Phoenix, AZ
Ham Radio OUllet-Salem.:'Il1{
Him Radio Outlel-San Dit1lo, CA
Ham Radio Outlel-\' Io :"liu)'s, CA
llam Radio Oulltl- WoodbridXe, lo' A
Inttroational Radio S)'sltm-Miami. f'L
Jun's Electrenlcs-s-Culver City, CA
KComm-San Antonio, TX
KJI [I«tronirs-Cfillr Grove, NJ
Madison EIl"Ctronics-lIoustoo, TX
Mlryland Radio Ct'nttr- Laurd, MD
Mtmphis Amaleur Eltctronia-Memphis, T:"li
Michigan Radio-MI. C lemens, MI
Missouri Radio CeRter-Kansas City, MO
N &< G Electrunics-Miami,FL
Omar Declronics-Loalnville, GA
Omni Electrenscs-c-Leredo, TX

CIRCLE 6 7 ON RUDER S ERVICE CARD

Quement Eltctronlrs-San Jese, CA
Rt· Enttrprises-Merrifteld , MS
R &< L D t('lronics-lhmillon, OH
Radio World-BouldtrCit)', Nlo'
Reno Radio-Reno, NV
Rlvendell Associates-Derry, Nil
Rogus Elecrrcntcs-c-Soutblngton, CT
Ro~n's E1tctronlu-Willilmson. Wlo'
Ross DislributinR Cc.i--P resron, ID
Saltllile City-Minntapolis, M:"li
Soundnorth-S.lnl'J Fills, MS
Tel-Comm t:lectronic Ccmer.c-Littleton, MA
Texas Towen-Plano, TX
Unit en al Amateur Radio-Columbus, 0"
vur Cemmumcations-c-Jamestown, NY
Williams Radio Salts-Colfn, SC

CANADA:
Canadian Uistributor
Texpre Sales Inc.c-Burlington, Ontllrio
(416) 332-5944
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MSAT-NA on their nets via packet radio and
othe r sources.

In either case, the follow ing station data is
required :

IBM-AT with EPSON
FX-86e printer 25 sec

C-64 with 8TAR
5 L-10C printer 6 min 00 sec

(BU TZI)
C-64 with 5 TAR

SL· 1OCprinter 3minoosec
(BASIC 64)
C-64 screen only

(no printer) 6 min 00 sec

Documentation for the IBM is included as a
file on the disk. You can view it on screen by
entering TYPE PLAN1 3 .DOC or print it out
with PRINT PLAN1 3.DOC.

I did not receive documentation for the C-64
version, though I would expect it will be includ­
ed in the package lor purchasers.

Naturally, the IBM version used on an AT
Compatible (10 MHz) runs fastest. The un­
compiled C-64 BASIC version runs slowest.

I ran a printout in draft qual ity mode for one
day's orbit with the following results:

Those using IBM-XT's or PC's will lal1
somewhere between the C-64 sereen-cnly
speeds and the IBM-AT speed . Blitz! is the
compiler used on the Project OSCAR disk.

provided about how to do this .
You will note that the G-64 printout uses the

EuropeanICanadian date form (DD/MMIYYj
after giving the Day of the Week rather than
the more familiar MM/DDfYY.

The IBM version provides Satelli te Latitude
(SLA1) and Satellite l ongitude (SLON) as well
as Height above the earth . The G-64 version,
while ca lculating this informalion internally,
does notpOnl it out (rtpuis the Day of Week and
Dale on each line, instead). See the figure.

Furthering the Amateur Satellite Program

PLAN 13 provides a good tracking program
with the speci al feature of provid ing "squint"
angle information. Also, anyone with rrocer­
ale BASIC programming skills can customize
it for special uses. It is one of the least expen­
sive tracking programs available, and all pro­
ceeds after expenses go towards furthering
the Amateur Satellite Program.

Upgrades to PLAN-13 for PLAN-l0 owners
are also available for a $5.00 donat ion . You
must, however, send in your ORIGINAL
PLAN-1Q diskette and a return mailing label.

Project OSCAR has also announced a new
program caned Mutual Windows. This pro­
gram provides many 01the features suggest­
ed earl ier in this arucie as possible customiZ·
i ng o pt ions . In addit ion , Squintplan is
available for the IBM PC which combines
PLAN-13 and Windows. All programs are $30
each. send a SASE to Project OSCAR lor
details. III

2 min 35 sec

1 min 15 sec

" PLAN 13 is liberally
sprinkled with REM

statements (for easy
customizing). "

Using the ABACUS BASIC-64 compiler,
I generated a new program file with the noted
results. When printing, much of the speed
depends on the buffering capacity and char­
acter rate per second. Both the EP50N and
5TAR printers have at least 2K buffers and
100 cps print ing speed in draft mode.

It is impossible to read a full day's output
on t he IBM sc reen whe n the printe r is
not being used , si nce it sc rolls by too
last. CTRL-S and SCROLL LOCK wouldn't
stop the scroll ing , and no instructions are

(BASIC)
e-64 screen on ly

(no printer)
(BUTZI)
64 screen only

(no printer)
(BASIC 64)

Example
WB6JNN/9
43.10 (Decimal)
Ba.34 (Decimal)
333 (Meters)

Field
1. CALLSIGN
2 . LATITUDE
3 . LONGITUDE
4. STATION HEIGHT

CIRCLE 37]~ RUDER Sl'RYICE CARD

•
•

•

•

•,,

•,,

GM S 403
(3 ProQIam Slo1s)

GMS 403A
04 "'ooram $Iolsi

• fiji Tu n Year Warranty
• l'roYen 8 Year Old 0esqL
• F1lJIl panel Status nlab'

aIe1s t4*.b if Ntcad ca­
padty 1$ bw

• Rapid WI coo ctIarVe C'/CIli
• Automat.c ShutalI - never

lMlI'ctlarges batteres.GMS403
{TOIl 10SlIl. V_I

• NEW PRODUCT ·

Sa-rl! iI5(U lrTle Pfl)oe'I GMS403
except «can WWII,utale Ulllo
1,(~ prtqa-n II"OJC1iIes

muno. '.S.(D3 a. nn
~ \'00 own a GMS .(03, +t can
eas>ty be user upgraded to a
GMS 403A by ordellrog illIf
tdorJJle hlerlSion Kll

Simply The Finest In
Battery Charg ing Equipment

Quality . . . 8.'1 Desiqn
• AutomlllCally erases merro:tY

.nl rapod cha-ges~ Nicad
banery 1(1 to 15 'ltits.

• Glealty~ ....."",ballerylile
• ~ radios. SIlTVi ~po..,.."!he Qla--g!r NMr

o"''''eG
• FflWlI pnl F\(Q:y s...\dl

selects uptotreee different
user ioSert~ meted prl)­

on""""

(ijControl Product. Unlimited, Inc.

5 Scmersel Or., Coatesville. PA 19320 (215) 383-6395
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Photo A. Ronald A. Parise, Ph .D.,
WA4SIR, Payload Specialist for Astra-I .

Ken Cameron obtained his am­
ateur radio operator' S license
in 1986. He's always been fasci­
nated with electrical eng ineering
and has found thai his experi­
ences in amateur rad io really
helped him learn and enjoy the
pract ical appl icat ion of electron­
ics. He enjoys kit-build ing, and the
challenge of ORP (low power) op­
eration. A particular thrill was con­
tacting his father, KB1WC in con­
necticut, on 40 meters using just 1
wall from Houston. Ken has been
instrumental in convincing his leI­
low astronauts to obtain their ham
tickets . Through his efforts, we
may see even more h ams in
space.

Ham with Many Interests
Ten-year-old David Piotrowski

KC6HJJ obtained his Novice li­
cense in October 1989. He is the
youngest person in Tulare County
to obtain his license. By the time
this issue of 73goes to the printer,
David will prObably have passed
his Technician Class exam.

David became interested in am­
ateur radio th rough his stepfather,
Les Delmarter, who has been a
ham for more than 20 years.

David is very active on 10 me­
ters, and he likes DXing. He's
worked about a dozen countries
and 30 states. Every Friday after­
noon, he checks in on the young
person's net.

A straight-A, 5th grade student
at Terra Betta Elementary School ,
David has a wide range of inter­
ests which include computers. lit­
erature, music, and sports . He is
the youngest member o f his
school 's marching band, and is
working toward being a member
of the honor band. (Submitted by
Les De/marter WB6YIK)

Pho ro C . David Pio trowsk i
KC6HJJ, tne youngest ham in
Tulare County.

visit a local ham and he ob­
tained his license the same
year.

Or. Parise is a payload
spec ialist in training to co­
erete experiments aboard
Astro, a series of Spacelab
astronomy missions. Pay­
load specialists are usually
scient ists selected for par­
ticular Spacelab missions .
The UV Telescope will be
one of the instruments on
board the Astro payload.

Besides astronomy and
amateur race. Dr. Parise enjoys
flying, scuba diving, sailing, hik­
ing, and camping.

At home in Silver Spring, Mary­
land , Dr. Parise is a senior scien­
ti st in the Space Observatories
Department, Computer SCiences
Corporation, where he works with
the team on the UV Imaging Tele­
scope.

Is amateur radio valuable in ed­
ucation for young people? " Abso­
lutely." One of the reasons it's
valuable, WA4SlR emphasized , is
the hands-on nature olthe hobby.

the Gamma Ray Observatory for
the purpose of exploring gamma
ray sources throughout the uni­
verse .

Ken KB5AWP has logged over
2,700 hours flying time in 46 diNer­
ent types of aircraft. Flying heads
the list of his recreationa l inter­
ests, followed by athletics, hunt­
ing, fishing, woodworking, read­

ing and , of course,
amateur rad io.

KB5AWP enlisted
in the Mar ines in
1969 and earned his
Naval Aviator Wings
in 1973, after receiv­
in g many spec ial
honors and commen­
dations . A Vietnam
veteran, he served
as a Platoon Com­
mander, and later
with the Marine se­
curity Guards et the
US E mbassy i n
Saigon . After Obtain­
ing his masters in
aeronautics and as­
tr onaut i cs at the
Massachusell$ Insti­
tute of Technology in
1979, he became a
test pilot .

Reaching for the Stars
Astronaut Ronald A . Parise

WA4SI R enjoys experimenting
with hardware. He has been in­
volved in flight communications,
and electronic systems design
and development . Currently , he 's
on the research team for the unra­
violet Imaging Telescope, and
he's pursuing his astronomical in­
terests wilh the International Ul­
traviolet Explorer satellite.

When he was 11 years-old ,
WA4SIR was " bitten" by the ham
radio bug. He and a friend went to

Number 15 onyour FeedbKll~

HAM PROFILES
There are no "average" hams!

Fascinated
with Electronics

Lt. Col. Kenneth D. Cameron
KB5AWP became an astronaut
with NASA in June 1985. He's cur­
rently assigned as a Capsule
Communicator (CAPCOM), and
he's in flight training as the pilot
on the c rew of STS-37. This mis­
sion will feature the deployment of

Photo B. Lt. Col. Kenneth D. Cameron
KB5AWP, Capsule Communicator (CAP­
COM), and pilot on the crew ofSTS-37.

In ou r continuing effort 10 present
the best in amateur radio features
and col umns. we recognize the
need to 90 directly to the source­
you . the reader. Arlieles and
columns are assigned feedback
numbers. which appear on each
article/column and are ersc listed
nere . These numbe rs correspon d
10 those on the feedback card op­
posite th is page. On the card.
please check the box which h0n­
estly represents your opinion ot
each artic le or column.

Do we really read the feedback
cards? You bet! The results are
tabulated each month, and the eer­
IOfS lake a good. hard look at what
you do and don', like . To show our
appreciation, we draw one teeo­
back card each month and award
the lucky winner a free one-year
subscription (or extension) 10 73.

To save on postage, why not lill
out the Product Report card and
the Feedback ca rd and putthem in
anenvelope? Toss in adamning or
praising tatte r to the editor while
you're at it. You can also enter
your QSL in our QSL oltha Monl~

contest. All lor the low, low price 01
25 cents!

Feedback" Title

1 Leiters
2 Never Say Die
3 ORX
4 SAREX-90
5 Review: PLAN 13
6 Ham Profiles
7 Sharing the Adventure
8 CaroiePerryWB2MGP
9 The Biggest Ham Country

10 Home-Brew: Wideband
Preamp

11 Review: CushCraft D3W
12 Looking West
13 " Say no to drugs"
14 Hamsats
15 Updates
16 ATV
17 New Products
18 Packet Talk
19 OX
20 Special Events
21 ORP
22 Ad Index 5190
23 Keyword Index 5190
24 Ask Kaboom
25 Above & Beyond
26 Homing In
27 73 International
28 Dealer Directory
29 Barter 'n' Buy
30 deK6MH
31 Prcceeaucn
32 Ham Help

FEEDBACK
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Number 7 on yourFe«l~urd

Sharing the Adventure
with Young People

Amateur radio can make a difference.

by Linda Reneau KAlUKM

forme r teacher's face when the boy showed
up one day 10 demonstrate amateur radio to
the cl as s! "That sto ry bea rs telling and
retelling, " says Mary .

Doing Real Work

Young people arc hungry to " do some­
thing real ," and Mary 's kids have found a
way to contribute through amateur radio.
Mary encourages young people to take on the
challenge of the Planetary Citize n-to begin
laking ca re of the world and cech other, to
stop pollut ing and overconsuming the ea rth,
and cease warring among ourselves. Just
words? Not for Mary and her students.

One of their projects was to set up an inter­
national teleconference on water quality via
ham radio and computer networks. Stude nts
in junior high and younger, from Scotland,
West Germany , New York, Canada , Den­
mark. Japan . Washington DC, Arizona. and
Santa Cruz participated. The Santa Cruz stu­
dent s sent water test kits to all these locations,
then shared the results over the air. agreeing
to help the schoo l that had the worst water.

The students discovered that the water sup­
ply of the Freedom School on the Mohawk
Indian reservation in Roosevelt Town, New

;
'I I

Photo A. Gwen Hadley, linda Dupree, and Rachel Tomares pointproudly10places in the world
where they 've madefriends by ham radio. (Photo by Art Lee.]

" ... kids actually
listening to DOVE sums

up what my life has been
all about to date!"

lets them demonstrate amateur radio to the
class, Their enthusiasm is quickly communi­
cated to the stude nts . One of Mary ' s high
schoo l girls said. " I feel like we're stitching
together the electronic nervous system of the
future ...

A high school dropout , who later became
one of Mary's best students , was told by his
chemistry teacher that he would never be able
to learn anything . Imag ine the look on his

Mary has taught hundreds of young people in
the elementary and high school grades. and
many of them have obtained their licenses.
With hcr young ham crew, she sails from
harbor to harbor, to vis it schoo ls along the
coast. When Mary goes to a new school. she
takes one girl and one boy. HTs in hand, and

A board the 36-fool. wind-powered Agua
Alegre. Mary Duffi e ld WA6K FA

teaches young people ecology . sailing. nav i­
gation. and ham radio. Mary obtained her
license in 1977. when the Lions Club present­
ed her with a rig so that she could communi­
cate internationally while sailing the Pacific
for ecolog ical topics to videotape. Since she
gal her license . amateur radio has taken over
he r life. It has abo been the turn ing point in
many ofthc children's lives . Now in her early
70s. Mary especially appreciates a good cre w
ofyoungsters to share the adventure with her.

Home base is Santa Cruz , Californ ia,
where she teaches ham radio in the schools.

Photo B. Astride Ihe boom offhe Agua Alegre .
hiXh school senior Todd Meyer talks 10 his
globalfamily. The crew is suiting into another
harbor. where 'hey willdisembark 10 visit the
local schools. tPhoio bv Home Pawer.]
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Photo C. Helmsman Zary Gusto practices his sailing and ham radio skills aboa rd the Agua
Alegre. He expects to obtain his Novice license soon-by his eighth binhday! (Photo by :Wnos.)

York, was contaminated with lead and PCBs.
The pollution was so severe Ihal it cou ld be
fatal to eat eight tomatoes all at once from the
school garden. Since lead accumulates in the
body, these children were being poisoned
daily , every time they d rank from the school
water fountain .

Mary ' s children and othe rs in the network
deluged the airwaves, networks, and powers­
that -b e with their f ind ing s, and finall y
shamed the authorities into trucking clean
wate r to Iheschool. Now , Mary says. they've
finally moved the child ren to a new school.

When kids make something real happen,
they ' re appreciated for thei r contribution,
and they can 'I help bUI feel good about them­
selves. By the time Mary ' s child ren finished
th is project , they were experts in water test­
ing. They acquired th is knowledge 10 save
childre n from being poi soned , not to just gel
an ., A" in chemistry class .

More Projects

During the ea rthquake last year, Mary and
cre w assisted with emergency commurnca­
t ions. O ne of the students kept the ambu­
lances in touch with each othe r. On one mo­
bi le expedition organized by high sc hool
senio r Todd Meyers KB6VOQ, they bicycled
to the lighthouses at Point Montara and Pi­
geon Point on the coast, and set up a ham
statio n to send radiog rams to Ame rican
Youth Hostel guests all over the world . This
spri ng , many newly planted trees will owe
their lives to kids urg ing kids ove r the net to
plant a tree on Earth Day .

Kids working to gethe r di sco ver that
whether you're ten or seventeen, what counts
is what you know and what you can do, not
how old you are . They de velop a strong sense
o f ca maraderie . Together they listened to
high school stude nts in Hamburg , West Ger­
many , describe the threatening cloud cover
two days after the Chernobnyl nuclear acci­
dent . They listened to the voices of frightened

children in Ihe Freedom School. Together,
they' ve made friends with children their age
in Mexico City who must already work to
su rvive, and who worry about losing their
jobs .

And they heard their messages of peace
transmitted o n 2 meters from DOVE, which
Mary calls AMSAT's gift. " ... kids actually
listen ing to DOVE sums up what my life has
been all about to date!" Mary had d istributed
a " Calling All Kids" flyer for DOVE in the
libraries and rece ived hundreds of messages .
Kids aren't apathetic when they get the
chance for action.

"Young people are
hungry to 'do something

real. . . ' "

Wonderfu l People

Local hams, such as Ben Dcovlet W6FEU
from San Jose , Californ ia, have volunteered
much time, energy, and even equ ipment .
" Hams are wonderful people ," Mary says .
" They are the technological wing that has
kept us flying . "

As an example , Mary reports that a call for
assistance brought th ree hams to the aid of
Robbi Eschelman. who is building Discovery
Museum , ce ntered o n telecommunications,
in San Jose . In addition to their regular jobs ,
these hams are putting in many hours of work
on the Discovery station. Rabbi felt that the
museum wouldn 'I be complete without a ham
station. She doesn 'I have her ham license yet,
bur she 's working on it.

Sieve Roberts N4RVE, whose art icles
have appeared in 73 , is another of Mary' s
favorite hams. His book, Computing Across
America, is standard class readi ng. Mary and

her students sometimes read portio ns over the
rad io , such as .... . now our neighborhood
is thousands of miles across . We prowl it
endlessly via satellite and bicycle-learning.
teaching , shari ng , g rowing Moscow
is only five key strokes away Iran. Nica-
ragua. and So uth A me rica are clustered
together just down the road . . . " (You can
reach Sieve at Nomadic Research Labs, PO
Boll. 2390, Santa Cruz CA 95063 .)

Mary was delighted when Steve showed up
at a couple of her schools . He not o nly
de monstrated his famous Winnebiko ; he also
showed the kids that it's possible to grow up
and do what you really want todo and support
yourself in the world doing it . Steve says,
" There 's a good chance that my future trav­
els will involve a deliberate program of visit­
ing schools and demonstrating this whole
technomadic online communicati ng solarI
human-powered lifestyle . It ' s a message
kids need 10 hear before they assume that
their only choices are the ones doled out by
gu idance counse lors ."

Amateur Radio in Education

As to ham radio education in the schools.
Mary was emphatic . " We have to muscle our
way in ," she said in her warm, rich voice.
When it comes to budgeting, the school board
authorities first cut whatever il is tha t they
don' t understand . Often . that means amateur
radio, and when ir 's cut from the budget , she
volunteers to teach for free . " I'd rather be
doing w hat I want 10 do, and live on a small
pension, than take a job just for the money ."
The latest good new s is that three local school
boards have approved the proposal to give 5
credits to any student studying ham radio.

To find e1mers for kids. Mary advises that
you "get hams and kids together." Take
them to club mee tings and encourage them to
ta lk about what they ' re studying , what
they're interested in, and what they're having
trouble with , and before you know it , one
ham or another is helping the youngster. Ham
rad io turns " couch potatoes into act ive com­
mun icators ." Mary says.

Mary, a life-credentialed Genera l Sec­
ondary retired teacher, beads the Redwood
Youth Foundation , a nonprofit "Peace
through Communication" organization es­
tablished in 1982. This organization sets up
ham radio classes in local schools . To find out
more , write Mary at 2355 Brommer Street
1/23, Santa Cruz CA 95062 or call (408) 462­
0300.

A GuidinK Quote
When Mary is templed to give up her float­

ing home, the Agua Alegre (Spanish for
"Happy Water ' 'I, she thinks ofthese lines by
Jack Anderson, the columnist: " Each gener­
arion , if it is to fulfill itself, must have a
d ream to inspi re it and an adventure to en no­
ble it. " To her , Steve Roberts exemplifies
what Anderson meant. Mary ' s own life is a
fine example, too. Says Steve, "Mary is
quite a lady. If I still have energy and passion
at her age , I'll consider myself very fonu­
nate. She's one of those people who Makes a
Difference (and you can quote me) . " .
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An Interview with
Carole Perry WB2MGP

Enriching the curriculum with ham radio.

by Mary Alestra KB21GG

,

T his intervie w w it h Ca role Perry
WB2MGP was conducted and taped at

Intermedi ate School 72 in Staten Island . New
York . for The Ragcnewer. The Ragchewer is
a newslette r published by Carole 's ham radio
students.

:\larJ: How many years have you been a
ham radio operator, Mrs. Perry?

Carole: I got my license in 1975 while I
was vice- preside nt of an electronics manu­
facturing firm in New York .

:\13Q"; What got you inte rested in ham
radio?

Carole: Some of the engineers I worked
wit h we re hams. I always envied all the fun I
would sec them having with their radios. One
day one of them to ld me it was 100 bad I cou ld
probably never gel a license because, after
all , I was a woman . That was enough motiva­
t ion for me ! Since then . I have always been
especially sensitive to the intimidation of fe­
males to get int o thi s hobby , be it self­
imposed or othe rwise .
Mar~.. : As a student ofyours , I 'm thrilled to

have gotten involved with you r ham radio
program. I know a lot of children would like
to know how you began the program here at
ou r school.

Carole: In 1980 when the electronics co m­
pany I worked for relocated , they gave me
some time to dec ide whether or not to move
with them . I took the time to return to my first
love , which was teach ing. There was a tem­
porary opening in the shop departme nt in a
local Intermediate School on Staten Island.
The principal. Stanley Katz man , offered me
the position for three months. I thou ght per­
haps the youngsters would enjoy lea rning
about my ham radio hobby . I convinced the
principal to let me try it as a pilot program .
Litt le did I know what I was gett ing into.

Not only did the students react enthusiasti­
call y to it; the parents wrote in, requesting
that the course be given again. Each term the
program expanded more a nd more . t il I
looked up one day, and it was nine years
later.

J\.lary: Why do you think the parents are so
suppo rtive?

Carole: I always recommend that the chil­
dren study at home with a pa rent. It doesn 't
take long for a parent to sec the value of a
program that captures their child's interest
and reenforces skills in geography, science,
math , social studies and language arts. The
parents are always invited to take the l icense
exam with their chi ldren. Each te rm we have
moms, dads, and siblings taking the exam,
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Photo A. Kids participating in the •'CQ All
Schools Net " on 28.303 MH:. at / 7:30 UTC,
Tuesdays and Thursdays.

Photo B. Carole's students especially enjoy
space projects.

too. It's a great opportu nity for parents to
study with their children and get into a hobby
the whole family can enjoy together. I've
received hundred s of testimonials from par­
cnrs thank ing me .

Ma ry: Ho w many children are in the
program?

Carole: I have I I classes every term with
35-49 students in each class. That means
over 800 students a year are be ing exposed to
a whol e new world .

Mary: I remember that you told us that
taking the FCC license e xam is a privilege
and has nothing to do with the grade we
would get from you.

Carole: That's right, Mary . Th is curricu­
lum is designed to be exciting and challenging
to all students . Children have different back­
grounds and abilities, and the licen se is not
necessarily the goal for everyone . The main
purpose of my course is to mot ivate children
in all areas of the school's curricula via ama­
teur radio.

Mary : I never realized how much I was
learning about geography until I had been a
ham for a few months. You were right when
you told us how much fun it would be to
locate a place on the map whi le the person

was on the air talking to us. One of the most
excit ing experiences I ever had was when
Father M ike EL2BX/9L1 came to visit us
from Sierra Leone, Africa. I learned so much
about that part of the world . My social studies
teache r said he was very impressed with the
reports and projects on Africa that the ham
rad io students did because of ou r 20m
contact.

Carole: That social studies teacher has
now done several projects with me . Students
can learn more by speaking directly to a citi­
zen of a cou ntry than they can from a text­
book . Besides, it's more fun.

M a r y: You 've don e so many exciting
things because of your involvement with am­
ateur radio. The classes always enjoy listen­
ing to you share you experiences . What
would you say is the most exciting thing that
ever happened to you in ham rad io?

Carole: Mary , I've had many memorable
ex periences in ham rad io. I would have to
say , though, that our six-month project to
prepare for contact with astronaut Tony Eng­
land W00RE, who was on board the Chal­
lengeron August 1, 1985 . is right at the top of
the list . The whole involvement with our stu­
dent body , the local ham clubs, and the com­
munity , breathed new life into our interest in
space travel. The culm ination was the recep­
tion of an SSTV picture from the shuttle onto
ou r auditorium TV monitor . Parents and
community are still talking about how excit­
ing it was to be part of what we did.

Mary: You really had all of us jumping up
and down in our seats when you described
you r experiences at Kennedy Space Center
last April. We felt we were living a fantasy
adventure with you .

Carole : Even though the launch of the At­
lantis was cancelled 32 seconds before lift­
off, it was a fabulous experience for me j ust
to be there , within four miles of the launch
pad. I relive the experience every time I share
it with my classes. I tried to convey to the kids
how much pride I felt in being an American
and be ing able to witness such a spectac ular
event. It was because of my work with the
ch ildren in ham radio that I was invited to
attend the launch-once again demonstrating
that anything is possible in th is dynamic
hobby .

Mary: I have to tell you , Mrs . Perry , thai
one of the reasons many of us got all excited
about ham radio at the beginning was because
we could fee l how excited you were and still
are about all the things you do with us. Noone
in you r class thinks that you're here as a
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Cellular Telephone
Installation and
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you to succeed in
today's fastest-growing
communicationsfield
Now you CUl get the skills you need to cash in on today's

booming cellular industry as you install and test your own
state-of-the-art cellular telephone.

Cellular business is big business!
In the few short years since the first commercial cellular telephone

systemwent on-line, over 1,000,000 people havesignedup for service
in more than 120 cities nationwide. Today. the industry is growing at an
incredibly f.N 4%:l; month, andexperts predict (lui by 1991,at bsl:
8;% of the United Stares will be •
covered for cellular service. Bener :t

yet, by1993 total industry revenues
will exceed SlO,o:xl,OX),OCMl-making
cellular the faslest growing electronics
communic:uions field today.

For you, that means extraordinary
career and money-makingopportunities.
Get a fast stan todaywith NRl's hoi newcourse
in Cellular Telephone Installation and Servicing.
See how far you can go!
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mohile cellular telephone you keep

Your NRI rourse starts with the electronics fundamentals you need 10
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servicingfoundationbehind you, you're ready 10 build yourexpert
understandingof the cellular telephone systems moving fa.~t into
communities all over the U.S.

Following complete, easy-to-read guidelines, you install a full­
featured mobile cellular telephone in yourown car, then lake it
through aseries ofdiagnostic tCSIS to become fully acquainted with irs
operating functions. Best ofall, if you live in an area alreadyoffering
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About Carole Perry WB2MGP
Carole Perry has been leaching " Introduction to Amateur Radio" atlnlermediale School 72 in Staten

Island, New York, lor nine years_She created lhe curriculum curren"y being la ught to 6th. 7th . and 81h
graders.

Carole is the recipient 01 the prestigious 1987 Dayton Ham 01 the Year Award, the 1987 ARRL
Prolessionai instructor cnne Year Award, and me 1987 CONEX (OCWA Northeasl Chaplers) Teacher 01
the Year Award.

In April 1989. the NASA EducatiOn Department selec1ed Carole 10 anend a speciat Educator 's cenree­
ence and a VIP Viewing 01 the Space Shuttle Atlantis .

Carole is also an ARRL Assistanl Director in me Hudson Division and Cha irperson 01 the Hudson
Division Educational Task Force. Presentty, she serves on the National Education Comminee 01 DeWA. ln
1988. Carote was selected to be an Educationat Advisor to the ARRL Education Department.

Carole has also created Media Menlor, Inc.. 10 help and encourage other teachers to use ham retnc to
enrich students ' knowledge 01 erectronscs. science. math, communications. geography. and other cuI·
tuees. Her Introduetl(J(l toAms/eur Radio package includes twenly-& x lesson plans, an audio cassette tor
code practice, a code practice OSCiltator, tree videOtape illustrating etassroom instruction, and access 10
Ham Radio HatliMlor cuSlomer support in using her pack age. For mote inlormatlOO, write Carole Perry
WB2MGP , Media Mentors, rnc., PO Box 131646. Staten 1stand NY 10313-0006 or call (718) 963-1416.

" regular teacher;" We all know how much
you reall y love and enjoy gett ing us involved .
Your enthusiasm is co ntagious. It ' s great 10
have a teacher get so excited about her work .
When I was home ill last week , I made it a
point to check in the "CQ All Schools Net"
with you and Joe N6CRX.

Carole: Now you've touched upon a topic
that's very special to me. Last year when
Gordon w est WB6 NQA and I began the
"CQ All Schools Ner" on 28.303 MH z at
11:30 UTC on Tuesdays and Thursdays. we
had no idea how well rece ived it would be. It
was obvious that the childre n in my classes
were enjoy ing it tremendously . It soon be­
came apparent that so were man y othe r
youngsters all over the country .

The purpose of the net is to stimulate an
inte rest in young people to start communica t­
ing on the radio and open up all new experi­
ences to them.

Hundreds of sc hools and youth groups
have checked into the net to let us know
how delighted they are with the exchanges
we ' ve been organizing. We have children
in New York correspondi ng with school kids
in California . Louisiana , Mi ssou ri. Ne ­
braska. and many other places . We ' ve ex­
changed video interviews so the youngsters
get to see each othe r's classrooms and can gel
an idea of whal schools look like in different
parts o f the country . Many of the children
have become pen pal s and exchange news
clippings. We've spoken to students in a Los
Angeles school the day after a recent ea rth­
quake . ,We ' ve had noth ing but e xci tin g
repo rts from othe r teachers , principal s ,

and superintendents about these exchanges.
A big surprise to me was how many SIU­

dents were listening to us on shortwave ra­
dios. Many teachers wrote to me 10 find out

how to pursue gett ing licensed so they could
set up a ham shack in their rooms.

As a result of contacts on the net. we've had
so me fantastic visi tors come to ou r school.
There ' s so mething really e xc iti ng about
meeting in person with someone who was just
a voice o n the radio.

We ' ve had the privilege of playing host
10 handi-hams and QCW A membe rs from all
ove r the country. We've had hams come
10 our school with all d ifferent kinds of
backgrounds 10 share with my child ren .
Pilots, engineers, TV personal ities . mission­
a ries , dent ists , scie nt ists , travel agents .
train conductors, teachers, and even a bird
trainer , ca me 10 visit as a result of contacts.
You never know who'll be gelli ng back

to you and what may come of the contact .
1\lary: The ham radio room at our school

has come to be a very special place to many
stude nts. Years later, former students return
10 visit a place whe re they were comfortable
and had so much fun. During a recent reunion
you organized with a local ham club. several
former students came back to sha re with you
how your ham radio program influenced their
career choices and studies . You must feel
very good about how you ' re ab le to influence
so many youngste rs with the ham radio
prog ram.

Caro le: Mary , ham rad io ha s had a
tre mendous influence on my life, and as a
teac he r, I am delighted to see how wonderful­
ly children react to the exposure 10 ham radio.
It's an incredible motivational tool in a class­
room . By the way , Mary, I have never been
more proud of any stude nt than I am of you.
You are an asset to amateur radio . fJJ
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PC Study Aid for the
Amateur Radio Exams

CHICLE 1 f5 O/IlIIEADEII SEIIVICE CAIID

Progr-am Feat ures:

• Run. on IBM Pen.onal Computers and compaUble.
wilb minimwn 256K RAM .and ,raphin c~Jity_

• ConlalM entire qut"Slion pool for eacll liDensc
clus New I"ovice and TecluTician poot. are
....ailabtc now '
• Work with lhe cnli", pool, sc tecled a",a, . O'
.UI~lic ..,lecIion o f QueMi""s in your w·eak are.,.

• Include. Iulloc= graphics. npWwIORli on
~ Quesliom and. pop up calculator.

. Logs muttiple IoIudy soenions and atlows ",sum,na
al a talCr ti"",_ Return< 10 review mi..ed Quesliom
if desi.ed,

• C..1UCS randomly Ilcnc:r.led or c uSiom Ic>l. and
.....Iyles ",sutu <bowin, areu fo.- addil;onal ~udy,

• Pnnu random " -nllell \('sts and answers w·iIh
EpsonItBM rompaoibll: ponieD.
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, ....;. ~.;••;,0 _ ~~••." -.. . .ilioblo _c""""""'~" ,,\..
, <>do , , II _ , kJutr. "' '.,. ."''''....... 1'i"" ". \,_.. lUlOf :1\",,",
... . _ , L (;_ ~ l1 .. "''O' ~ ... 1\a<l,,,,<\e~s comm<";'
--.,lJ;r..;pp«l ..... QSO TI'TUR. 1Oab<>'"~~,S29 .9 '

Ca1I Of ...... '" order
QSO Software

208 Partridge Way
Kennett Square, PA 19348

215-347-2109

$175.00

..-0. """"""ADO S4 00

1.a to 30 MHz

3.5 to 30 MHz

$184.50
SHIPPING a I-W-lDlNG

ADO S400

AJ.I. 0lP sscoocrs MADf ",. USA

BARKER Ii: WILLIAMSON
QuoI,ty CommvnocOl lOn PToducts SinCe 1932
Al 'IOU O.1lntoJlors W"t8 Of c c «
10 Canol Slreet. Bristol PA 19007

(215) 788· 581

CIRCLIE 53 Of'! RIEADIER S£RVICIE CARD

• ~ less IT'U'l ~ t trorrl 3 5 fro 30 MHZ
• Camplete assembled Botun terminated WIth

$Iondard 50-239 conneclal
• Powercapobit ity 1 1iN'1- 2 1iN'1 PEPCAS Higher

powat rrooerIs available an sceco rorder
• Designed !of 50 ohm leedtine
• wealll8l Pf'(>Of boIuncrldbalancing networl<

I: Only 90 teetlllo~ng~;:==;:"1

\!_!----Jr 1L--' · I_~
us Polent No4A23,423 T

CONTINUOUS COVEIlAGE ANTENNAS
FOil COMMERCIAL 8< AMATEUIl SERVICE

Model AC 1.S-30
• ~Mao:2:1.1A:1 CJ\I'9IOO8Irom 1.81030 MHz
• Con be il.'aled inOPPl (llOrnoteIV 80 " sccce
• Id90f lor commElfCiot seMCes /of mutfi rre­

cceocv ccectce without me reec lor
antenna tunoo or additionat antennas

• Hol'ldt6$ 1 1iN'I. 2 IiN'I PEP !CAS
• Higher powElf models ava'lable an

speciat order. ccorcct veu
"""""a",,-

Model AC 3.5-30

us. i>otenl No 4511 ,8Q6

-
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Numbel" t on your Feedbloel< un:!

The Biggest Ham Country­
Japan

The how and why of the biggest ham boom on the planet.

by David Cowhig WA 1LBP

J apan has 970,{X)() ham radio stations and
about 1.5 million ham radio operators­

double to triple the fi gures for the United
States! Japan 's ham population do ubled
between 1977 and 1987. The fourth class
no-Morse-code requirement ope rato r' s li­
cense for radiotelephone privileges on all
ham frequencie s except 10 MHz and 14 MHz
and the one-time lifet ime operator licenses
issued to Japanese ham radio enthusiasts are
two big reasons for these phenomenal fig­
ures .

The great enthusiasm of the Japanese for
electronics and for forming radio clubs that
welcome prospective hams cont ributes enor­
mously to the allure of ham radio in Japan .

Hum Heaven

Visitors to ham heaven in the Akihabara
section ofTokyo know that they are on sacred
ground. The variety of equ ipment and parts
found the re at affordable prices support
Japan's legions of electronics enthusiasts.
Wonderful ham magaz ines such as Ham
Journal and CQ Ham Radio , a SOO-page ham
magazine in a telephone-book format (half
advertising. half text) carry articles on home-

brewing, OX, ham television , foxhunt ing
(called foxtailing in Japan) , the pleasures of
communicationsacross borders and language
barri ers using Morse code, the 9600 bps
packet modem for the TNC-2 packet radio
cont rolle r th at doe s not require radio
transceiver modification, live-tree antennas
(the ultimate camouflaged antenna), and re­
mote-controlled motor-driven transmatches
for mobile operation. Other projects for the
experimenter in recent issues of CQ Ham
Radio include image communications using
facsimile, videotex (NAPLPS), using elec­
tronic disk still cameras to record images for
transmission , and slow-scan TV.

Most of Japan's million or so active hams,
along with the rest of the country's 120 mil­
lion people , live along the coast rathe r than in
the mountainous interior . About 40 million
people live within 50 miles of Tokyo. This
great concentration of hams makes interfer­
ence (QRM) a big problem, so the UHF and
microwave bands carry a heavier load than in
the USA. Beginners preferthe 144-146 MHz
and especially the 430-440 MHz frequen­
cies. Tokyo alone has more than 35 repeaters
on 1200 MHz. Japan 's ham dubs sponsor

Field Day acnvmes. transmitter hunts, all
kinds of fun ger-togemers, and the annual
Ham Fair, one of the world 's biggest ham­
tests. These events inspire interest in ham
radio. SWLs and other non-hams are wel­
come to participate in transmitter hunts .
Awards for the best homemade ham equip­
ment on that year ' s home-brew theme are
prese nted eve ry yea r at the Ham Fair.
Combining backpacking in the mountains
with operating on 144 MHz and 430 MHz is
very popular.

Gelling In

In Japan there arc two routes into ham
radi o . Th e Amauur R ad io Guide by
JA1AYO tells us that prospective hams pass a
test at the conclusion of a 47-hour course
given by the Japan Amateur Radio League
(JARL) to prepare for the fourth class or third
class license .

About 6O,{X)() people passed ham licensing
examinations during 1988. A ham operator's
license is valid for life but the station license
must be renewed every five years, so some
Japanese hams who use a club station rather
than a personal station do not have their own
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Figure J. The}ASIJY G3 FAX controller
f or ham FAX. I. Adjust 500 ohm vori­
able resistor VRJ JO that the voltage at
terminals 1.1and L2 will be 7 \'o{ts when
off/he 110010. (when FAX is in the connecr­
ed state). 2. Value ofresistor bet ....-em TI
and 72: A resistance such tharvonage at
the stan ofthe transmission .....ill be 4.5­
5 volts (.....hen the FAX is connected) .
3 . VOX-GA IN: Use VRJ 10 adjust the
gain . lf transmission doesn 'I start .....hen
the gain is high , change the onenuuion
of IS1588. If it still doesn 'I ork. replace
with a diode .....hich has a lo -er DC resis-
tan ce. 4. MIC-GAIN: Adjust VR2 10 get
the appropriate modulation level.
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Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment.
w ore or Call for our Quote Today!

AES- * Om 33 Yean i. Amtieul RIi~
HOURS: Mon. the" rn. 9-5:30; Sat 9-3

Hand-helds Regular SAlE
IC·02ATlHigh Power 409 00 349n
IC-04AT 440 (C/mHI) 449.00 349"
IC-2SA 2m .. (fpttisQ 419.00299'1
IC-2SAT 2mHTITTP 439.00 3891\

IC-3SAT 220 HTlTTP 449.00 399'1
IC-4SAT 440 HTm p 449.00 399'1
IC-2GAT 2mHTmp 429.00 379~

IC-4GAT 44OMHl. TTP 449.00 389~

$~j" . .
IC-32AT 2m/ 440 HT 629.00 539"
IC·24AT 2m/440 HT 629.00 549lS

IC-l2AT I.2GHz fM HTITIP... (C" NHI) 473.0034911

IC-12GAT IwI.2GHl HTlbattlcgr lTTP 529.00 46911

Aircraft band reronercs Regular SAlE
A·2 5WPEP synth. ~I rcralt HT.. ..... .. . 52500 479' \
A-20 Synth. aecratt HT wIVOR......... 625.00 549' \

FOf HI Accessories . CALL lor Prices

Receivers Regulaf SALE
11-71A 100kHz to 30MHz receiver $999.00 869'1

ec.n Infrared remote cnntroner.... 70.99
n ·n A 500 Hz CWfilter 69.00
Fl-63A 250 Hz CWflltef (1stlF) 59.00
Fl·44A ssa filler (2nd IF) 178.00 159'1
EX·257 fM uml.......... ... .......... 49.00
EU IO Voice synthesizer 59.00
CII·64 High stability oscilla tof xlal 19.00
SP-3 hternal speaker 65.00
CK-70 (EX·299) 12V DCop\lon...... 12.99
MB-12 Mob ile moun!.. ....... .. ... .. . 25.99

R-1oo0 25MHz·2GHz receiver 1199.00 1029
IIC-1 2 In frared remote ccntmler.c.. 70.99
EX·3l0 Voice synthesizer 59.00
TV-R7ooo ATV unu.,; 139.00 1 29~

AH-7ooo Radiating antenna 99.00

Due to the size ot the lroM product line, some
accessory items afenot listed . II you havea question.
please call. Prices subject to change without notice.

11-9000 l00KHz·2GHz aU·mode rcvr ... 5459.00 4699

._=

509.00 379' \
539.00 419'1
59900 519'1
45.00

639.00 4·49'\

* Large Stocks
* Fast Service* Top Trades

otAES·

Ute gou,
CREDIT
CARD

ffi I V/S4'

IC-228A 25w2mfMm p mic ($puilfJ
IC·228H 45w2mFM!TTP scan(~'eti'Q
IC·448A 25w 440 FMITTP me .

UT·. 0 Pocket beep function .
IC-900A Transceiver coot rollef .

UX-19A 10m. lOwband umt.,; 299.00 269'1
UI -29A 2m, 25'/11 band Unit ..... .. ... 299.00 269n
UI-29H 2m, 45'/11 band umt ..... .. .. . 349.00 3l9n
UI-39A 22OMHl, 25'/11 Unit (f"eil/) 349.00 279ft

Ul -59A 6m. lOw band Unit 349.00 319ft

Ul-129A L2GHz 1Ow band unrt 549.00 499ft

IC-901 2m/ 440MHz m f (1~ 1199.00 929'1
IC-1200A lOw. I.2GHz FM (Cfnmt) 699.00 589n
IC-2500A 35 '11I, 440/1.2GHz fMmobile 999.00 869'1
IC·3210A 25w. 2m/440 FM.. (Cloftl) fIf) 739.00 499'1
IC·2400A 2m/ 440 fMITTP... (fP«itfJ 89900 699' \
AH-32 2m/ 440 Dual Band mobile ani 39.00

AHB-32 Trunk·lip mounl.. ..... ... ... 35.00
Larsen PO-K Root mount ....... ...... 23.00
Larsen PO-TLII Trunk·llp moun!.... . 24.70
Larsen PO-.. .. MagnetIC mount 28.75

IIP·15l0 2m 25wre peater 1849.00 1649
RP-4020 440MHz 25'11I repeater 2299.00 1999

* et-m Speeial •••
IC·900A Transceiver controller with UX·29H
2m125Wand UX-39A 220125W band units.

Package Price • $849"

Aettssor ies10' IC·765. 781 , 725 • CALL for Priees
VHF / UHF bases II tfl1br SAlE
IC-275A 25" 2m fM/SS8/CW w/ ps 1299.00 1129
IC-275H 100. 2mfM/ SSB/ CW 1399.00 1199
IC-375A 25'11I 220 fM/ SSB ... (et-Ht) 1399.00 799'1
IC-475A 25'11I 440 fMlSSB/CW w/ ps 1399.00 1199
IC·475H WOw440 FMlSSB/CW(f~) 1599.00 1269
IC·575A 25'/11 6/ lOmlcvr/ ps (f,;mt) 1399.00 1099
IC·575H 25'/11 100. 6/lOmm r 1699 00 1469
VHF/UHF112 GHz mobiles lIegul31 SAlE
n;·28A 25'/11 2m FM. TTP mit (C' II II) 469.00 379'!
IC·28H 45'/11 2mfM. TTP me (C"r" fI) 499.00 389ft

HM·14 Exira TTP microphone........ 59.00
UT·28 Digital code sQuekh...... ..... 3950
UT·29 Tone SQuelch decoder. .... ... . 39.50
HM -1 6 Spea ker/micro phone ........ . 34.00

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

=--.~- - ~

0
_--. . V. --- -. --

0 . - - ~ O.-

o
ICOM

IC-735 HFxcvr/ SW rcvl/mic (f,N) 1149.00 969lS

PS-55 Edernal power supply 219.00 1991'

AT-ISO AutomatIC antenna nmer 445_00 389lS

n ·32A SOOHlCW hlter..•..•..... ... 69.00
£1:.243 Electron ic keyer unil.. .. ... .. 64.SO
UT-30 Tone encoder 18.SO

Ic-n 5 HFxcvr/ SW rcvr (f"mQ 949.00 799'1
AH·3 Automatic ant tuner ., (!"mQ 489.00 379'1

Ic-n 6 Iu.teno xtvr/6m/ .s.30MHz n 129900 1129
Accessories lIel ular SAlE
IC-2Kl Hf solid stale amp '/II/ ps 1999 00 1699
IC·4Kl HF lKWout sis amp '/II/J!S 6995 00 5995
EI>627 HF auto. ant. selectOl (sfttit/J 315.00 269ft

PS-15 lOA external power supply ...... 175 00 159ft

PS-30 Systems pi s 'III/ cord, 6- pln plug 349.00 319ft

SP-3 External speaker 65 00
SP-7 Small exte rna l speaker 51.99
CII-64 High stab. ret. lIal; 751A. etc .•• 79.00
PP_I Spea ker/ patch 179.00 169lS

511-6 Desk microphone ...... .. ... ... .. .. 47.95
511-8 Desk mit . two cables. scan 89.00
AT-lOll lOON 8-band aulo. anl tuner 445.00~
AT-5OO 500W g.band auto. ant tuner ... 589.00 5 1~

AH-2 8'band tuner ,,/mount & '/IIhlp .... 758.00 689'!
AH-2A Ant tuner system. on ly .. (f,etilf) 559.00 469'1
GC-5 World dock (!/'ftitfJ 91.95 69'1

HF Equipment ReJUbr SALE
IC-765 Xcvr/ pslkeyer/auto tueer...... 3149.00 2699

IC-75IA g.band lcvrll ·30 MHl rcvr 1699.00 1469
PS-35 Internal po'/ller supply 219.00 1 99~

Fl-63A 250 Hl CW filter (1st IFl..... 59.00
Fl-52A 500 Hz CW fi lter (2nd IF) 115.00 1 09~

Fl-53A 250 Hz CW filter (2nd If) 11 5.00 109f1

Fl-70 2.8 kHz wide SSBfilter........ 59.00
RC-IO External frequency controller 49.00
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Figure 2. The PRUG v.299600 bps modem circuit.

images takes some time. The work is worth
the effo rt to learn about an interesting method
for sending pictures, maps or other graphic
data by our digital modes such as packet and
RTTY.

Maybe one of you will write an MS~DOS

version of the NAPLPS mouse-driven graph­
ics editor so videotex packet can take off on
this side of the Pacific. You can download
NAPLPS so ftware- NALPVIEW. ZIP,
etc.-and sample videotex images from
Japan from the 73 BBS at (603) 525-4438 or
from the Virginia Connection, a 19,200 bps
landline BBS at (703) 648-1841 .

JA8UY has developed a very simple. inex­
pensive method to put a telephone facsimile
machine to work with your ham transceiver.
The latest Group 3 facsimile machine calls
use high speed digital transmissions at 9600
bits per second with fallbacks to 4800 bps and

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

Ir
Ii

G~OU ~O

'OI<~HT"' ~_
110 ... 1

Figure 3. A tree amenna. l , C: 70pF 500 V variable capacitor, adjusted about halfway in; L:
0.9 1l11 coil. 2. Tree used is about 3.73 meters high , diameter at A is /2.5 em; at 8 /6.6 em.

new modes and home-brew projects devel­
oped by Japanese hams . Exchanging video­
tex images by packet. a 9600 bps modem fo r
the TNC-2 packet controller, 9600 bps fac­
simileby radio, and tree antennas are someof
the exciting ham projects discussed in CQ
Ham Radio during 1989.

Akihisa Kurashima (Roy) JM I VSP and
several other Japanese hams and members of
ASCII-NET have created MS·DOS North
American Presentation Layer Protocol Syn­
tax (NA PLPS. pronounced NAP-LIPS)
videotex software for ham radio and DDS
use. This software creates. puts in a conve­
nient file transfer format . and displays either
in real- time or from a saved fil e NAPLPS
color videotex images on IBM compatible
personal com pute rs . A mouse-d riven
NAPLPS editor works on Japanese PCs but
not on IBM PCs as yet , so creating videotex

callsigns. Candidates for the second class or
first class license must pass a government
test . Fourth class operators. about 1.2 million
hams , can transmit up to 10 warts output on
all frequencies except 10 MHz and 14 MHz
and all modes except rad iotelegraphy (Morse
code) . Third class operators, about 100,000
o f Japan's hams, have the same frequency
privileges but lllay ope rate all modes and can
transmit up to 25 watts out since they have
passed a 5 wpm Morse code test.

Second class operators. 50.000 of Japan's
hams, pass a 9 wpm code test and a more
difficult examination about electronics and
radio theory, to win the privilege to transmit
up to 100 watts output on all ham frequencies
and modes. The first class operators, 13,000
of Japan's hams, pass a 12 wpm international
Morse code lest and a 10 word per minute test
in Japanese Morse code . The Japanese Morse
code is used to send messages using the
Japanese syllabary, or " Kana. " First class
operators can U!>C higher power on all ama­
teur bands and modes.

Japan' s 970 ,000 ham radio stations, which
arc about equal to the combined listing in the
Nonh American Callbook and the DX Call­
book . are listed in the Amatt'ur Radio Station
Callbooc , The two volumes of this callbook
published by the JARL are about the size ofa
metropolitan telephone directory. Relatively
few ofJapan' s fou rth class operators move up
to the higher classes . Many able Japanese
hams find 10 watts on the VHF, UHF and
microwave bands adequate and don't have
space for big HF antennas, so they have little
incentive to upgrade.

The large ham population supports several
excellent ham magazines and spurs the devel­
opment of great new ham equipment. Most of
the HF transceivers sold in Japan are of the 10
watt variety . We see only the 100 watt ver­
sions over here.

Join in the Fun

We can learn from some of the interesting
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JRC-NRD-S25,
JST13S

HEll
EQUIPMENT
IN STOCK

Cove,c,atl/Couseal Sloc ked

SHORTWAVE RECEIVERS
STOCKED

ICOM '"'__ '!J
1C-R71A, 7511., 781, 281'H, R-7000, Rl , Rn, Rl 00

1C·765, 27SA1H, 3210A, 475A1H , 735 , 1C-901 , IC­
228H, te725, te-2400AI2500A

1- -" _._-- .\• • • • • e
,. -- --~.- -

Connect Systeml (CSI)
PRIVATE PATCH V, Duplex 8200,
CS700
TUNERS STOCKED:

NYE MBV-A 3 Killowatt Tuner

For the best buys in town call:
212·925·7000

Los Precios Mas Balas en Nueva York

WE SHIP WORLDWIDE!

--- ~

_ ~·4

-' - -- - :.::
~ ( ' '.,. -

5impl... "'UlOPil'h SOI·5O Will Patch
FM Traneoeiv(lr To Your Telephone, G_ For
Te' ¢'loo 18 Ca/II; From Mobile To Base, 5"..__

To Use . SOl-!:iO

RldiO. f or Bu. ln••••
Gov't. 2-.IY, etc .
Stocked" serv iced .
csn for grelt prlce.l

,-------, I~~~

n""

KsntrOl1lc.
KAM,KPC II,
KPC24OC1. KPC IV,

TH-1S...T

ONY Salety
belts·in stock

~CRSI

cor..IEJlCll<L
I. "1.11

~­STOl;l(U).
~~

~~

1C-H16l\J 1, Motoroll
_ .... P-l oo

AUNCO
OJ-SOOT, ca-n or
DR-570T, OJ-l 60T

KITTY SAYS:WE ARE NOWOPEN 7 DAYS A WEEK.
Saturday & Sunday 10 10 S P.M.

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

"ETROH
KWHF MobIIrI

Amplifier
Stocked

.....RINE R...DlOS
ICO.. M$, MSS, M7ooTY, "'00

"'VI ...TION PORTABLE ICOM .11 ·20

SEE You May 20th
LIMARC, Greenvale. L.1.

Tec:hnlul help offered upon purehl "

Protnsionlll.-..,,­
4I Wln.

S79

GIG ELECTRONICS ART1 ,
Air Disk, SWL, Morse Coach

Alphl Delli I......
Product.
Stocked

I........:.:.:= = = = =-
KENWOOD

FT-767GX. FT-757GXII , FT-747GX.
FRG-8800, FT-736R, FT·1000.
FT-4700RH. FT 2121712RH, FT-470

YAE 5U ICOM landmobdo HT',

A...TE........ j FT.23 IC2J3I( $AT I!COM: ure. HIe. Vl00. fJ400
"-S. AES.~ift. Hy-GM>, FT411-811-911 IC02ATI32A.T MAXON,MOtOAOlA
H..... lQM MElZ• ......., Y.l[SU' FtH2aIIlI7IlOII
tlf!IIn~OX t~ FTC-19031'1123 lC2JiGATI2......T l,HIDE",. RE(ll;:NCY. KHO.
~~ FTIi-2Oll8I7OO8 !C--A2l)1J16 _ lCOtII Y5.-, ..100

~YIAtlON lCOtII . A20 H r .. TAO
TS44OSIAT. A·!iOOO. TS-9<lO SlAT, TM 231A1 ..
431A. TM·2570Al5OA, TR-151A, Kenwood
58M,e Repair. TM.131"' , TS-1 111611A,
TH205"'T. TH225A. TM-631.... TM-331A,
TSl 40S. TS68OS. AZ·l . TS-19OA. TS950S0,
TH-15A. TH2'6I'.e.AT

.....PUFlERS ,.---------...,
STOCKEO,

RF COn, eplS
M" age

TE System.

• IludwIglHT.Produeb 1C-32...T

PanasorllC JrIEL.T£CH DYK-10C1 DIgbIV*,.

r.;;::;::c:;:::-:;::;:-:;::==::-,FUIKEn.13, IS, .Hlll. ill I •IWlnted: HF Rldlo Tec:hnlclln I
VoCom/M i ragelAl lnco
Tokyo Hy·Power/TE SYSTEMS
Amplifiers & 518 )., HT Ga in Compuler lnterfac• •
Antenna s IN STOCK Stocked: MFJ-1270B,

MFJ_1274, MFJ-1 224, AEA

PK-8a, MFJ-1 278T, PK-m MB~OTOROLA AUTHORIZED DEALER
W/FAX, DASI PRODUCTS KACHINA COMMUNICATIONS DEALER

: .~'~2~/oC~I~~ AUTHORIZED
Q-512.800-~MHl SONY:

DEALER
OIGIT"'L FREQUENCY COUNTERS

OPTOELECTRONICS moo..ll 300 HI....o-l300MHz
2210 H. 0-2200 MHz

EI M AC Long-range Wir..... Meo,,,,M.m t Of'i>
TeII ~'IoI .. 1or _>.POt!in~ " male ur RailoO Cou, ....

3·5OOZ Hy-GaIn TDwef$
572 B.6J$6C ,,""'.......and• ,~' '- :.-,- RoIort WllI be
l 2BY7A & i fa • • stllpped dlfec:110
61468 . .. _ .. you FREE 01

AEA 144 MHz BIRO "" J. MIRAGE AMP LIFIERS • :. - . _ . hippinll WSt.

AEA 220 MHz Wattmeters &_ _,£~1I 1t: '.~ ASTRON POWER SUPPLIES N_TEN.TEC II~O>ftet'Rad.o""= I " ';==1
AEA 440 MHz Elem en ts~ I ' Belden Wire & Cable, lnt 'I Wire CorsIor U. P...RAGON. stoekf'S!' C!I.

ANTENNAS In Stock '; • OPTO KEYERS STOCKED OJ,lNI V AMERITRON AUTHORIZED DEALER

MAILALLORDERSTO:BARRY ElECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOURBLOCKS NORTH OF CANAL ST.)

N Y k Cit I LARGEST STOCKING HAM DEALER
ew or 'I S COMPLETE REPAIR LAB ON PREMISES

"AQul S. H8bl8 E_P8nol"
BARRY INTERNATIO NAL TELEX 12·7670
MERCHAN DISE TAKEN ON CONSIGNMENT
FOR TOP PRICES
Monaay- F" d i y ll ... 1ol I0 6 1O Plol Thu rSday to8P lol
Sat urday !o Sunday 10 " lol . 10 5 P lol . (Free Pa,~ ,ng )

IAT/ LEX·"Spring SI. steuce''. Sub.svs : 8MT·
" Prince SI. srencn''. IND·" F" Train·Bwy SIal ion"
BUI : Broadway #6 to Spring St , Path·9th St.l61h Ave.
SlatlOO.

CO MMERCIAL RADIOS
STOCKED: ICOM, MOlOfo­
Ie, M"'XON . Stendl rd ,
Y_ . We ...... munici­
pal~ies. busI_ . C....
Os len" . etc. Porlat>le$.
m Ob i l e . , b l s e • . r .. •
puten...

ALL
SALES
FINAL

We Stock: AEA, ARRL, Ahnco, Ameco, Amerilron, Antenna Speciahsls,
Asiatic, Astron, B&K, B&W, Bencher, Bird, Bunernut, COE. CES, Cusl'lcrsft,
Daiwa. Eimac, Henry, Heil, Hustler, Hy-Gain. lcom, KLM, Kantronics , Larsen,
MJF, JW . Miller , Mirage, Nye, Palomar, RF Products, Saxton, Shure,
Tempo. Ten-Tee, TUBES, Yaesu, Vibroplex, Dup!ex8rs, Repeaters, SCan­
ners, Radio Publications, Uniden, Kenwood , Maxon , RFC.

WE NOW STOCK COMMERCIAL CQMMUNICATIOHS SYSTEMS

KAM DEALER INQUIRES INVITEO PHONE IN VOUROAOER " BE REIMBURSEO

COMMRACIAL "ADIOS st_lI.d & .......Ic.d on ..raml_s.

Amateur Radio Courses Given On Our Premises, Call
EJlport Orders Shipped Immedl.tely. TI:LIEX 12.7170

FAX: 212·925·7001
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I
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#OaR COMPLETE ADVANCED $62.95
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t anes ( 13 10 2 2 wpm ).

I e ta BRASS KEY & OSC, . . 525.95 I#15 PLASTIC KEY & OSC.. 521.95
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• .# 19 I

I
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2400 bps if line conditions are poor. Normal
G3 resolution is 203 lines per inch horizontal
and 98 lines per inch vertical. G3 facsimile
machines have become very popular in
homes and offices over the past year. A basic
G3 telephone FAX costs about $500. G3 ham
facsimile may become popular as the price of
these machines drops further and used fac­
simile machines become available.

Mr. Fukunishi JA8UY suggests using G3
facsimi le with an HF SSB tra nsceiver but
using FM or SSB to transmit on VHF and
UHF . JA8lJY ' s G3 FAX communication
system does not require any modifications
to an ordinary G3 facsimile machine . See
Figure I .

lliJ:,her O n SSR T ha n On FM

JSIDCF and JL30 UW of the Packet Radio
Users ' Group (PRUG) in Japan described in
CQ Ham Radio the PRUG 9600 bps modem
for the TNC-2 packet controller that can be
used with SSB and FM rigs without modifica ­
tion to the rig . Transrnuung at 9600 bps
transfers messages much faster than at 1200
bps . especially for long frames. but phase
lags caused by fading or multiple path recep­
tion affect 9600 bps tra nsmission much more
severely. May 1989 expe riments on 430
MHz SSB by JN lOU and JR2BNF show that
9600 bps packet on SSB is possible using
some unmodified SSB transceivers such as
the IC-735.

"Ham radio is a great tool
for learning about foreign
languages and cultures."

In the November 1989 issue of CQ Ham
Radio J U OLW describes th is 9600 bps
modem and modifications to the MFJ-1 278
TNC to accommodate it. The Yamaha
YM71099600 bps FAX modem chip used by
this modem, like the 9600 bps FAX and land­
line modems used widely today. operates at
2400 bps and uses the quadrature modulation
technique 10 quadruple throughput to 9600
bps using the CIIT V.29 standa rd. Using
V.29. bit strings of four bits (which have 4 x4
= 16 possible combinations) are sent as a unit
by modulating a 1700 Hz subcarricr to pro­
duce eight d ifferent phase shifts and then us­
ing high and low amplitude signals to produce
16differcnt states (8 x 2 = 16). The modela­
tion speed is one-fourth of 9600 bps, or 2400
bps . The subcamer has sidebands which are
one-halfthe modulation speed 1700 ±(24001
2). These sidebands in the 500-2900 Hz
range fall within the 300 Hz- 3 kHz range
used in amateur voice communications that
have an audio range of 300-3 kHz. With the
release of this modem/TNC design and the
availability of the G3RUH modem in Japan,
9600 bps packet stations are becoming much
more common there. See Figure 2 for a c ir­
cuit diagram of the PRUG 9600 bps modem.

Tree Antennas

The best concealed antennas are something

else. JA6 HW and JA6A UI described their
experiments with live tree antennas in the
May 1989 issue of CQ Ham Radio . Live tree
antenna designs were discussed in QST and
Radio during the 1930s and used by U.S .
forces in Vietnam. JA6HW and JA6AUJ de­
scribe a matching uni t and the matching leads
they used to load a 12 foot high tree on the 10
meter band. They worked stations in the US,
Europe . Aust ralia and Asia on 10 meter CW,
SSB and FM with 50 wat ts to the tree . The
SWR using the matching network was better
than 1.3 : I across the entire 10 meter band.
Measurements with an electrical field ­
strength meter sho.....ed that the tree . not the
matching lead. was the radiator. Most of the
radiation was vertically-polarized but hori­
zontally-polarized radiation was stronger
near horizontally-oriented leaves. They be­
lieve load ing a tree using a to roidal coil
around the tree trunk may be possible.

It 's fun to experiment. See the details of
their L network loading arrangement in Fig­
ure 3. Measure the DC resistance . impedance
and resonant frequency between points ~t

and E (across the matching network between
the matching lead and ground). Using an
impedance meter. they found a capacitive
impedance of 400 ohms on their tree at 27.5
MHz, so they plugged into the standard for­
mulas to match 400 ohms to the 50 ohm
impedance of their coaxial cable . They could
then find the proper values of the network
capacitor and the inductor. You will have
diffe rent values for the matching network and
length of the matching lead according to the
size of your tree antenna .

"OlA ' S Your J apanese?

Did you ever feel embarrassed about all
those foreig n hams talking to you in English
while you weren't able to carry out even a
brief name, QTH, or signal report contact in
a foreign language?

Japanese for Hams . a ten-page , very ele­
mentary introduction to Japanese convcrsa­
non for English-speaking ham operators
gives you the phrases you need to make basic
contacts with Japanese hams . It gives you
about the same amount of Japanese that many
foreign operators have of English. Japa nese
pronunciation is very easy-its the Chinese
characters of written Japanese which make
people think speaking Japanese is hard. The
next time you need a topic for conversation
whe n you are worki ng a JA , d rag out
Japanese for Hams and ask for help with your
pronu nciation or for additional phrases. You
might make a new friend . At the very least
you can give a JA operator a good laugh'!
Thousands of potential Japanese language
sensei (teachers) await you on the ham bands.
You can download Japan ese for Hams
(JAHAM.ZIP) from the 73 BBS or the Vir­
ginia Connection BBS listed above .

Ham radio is a great tool for learni ng about
foreign languages and cultures. As a nearly
monolingual continental country, we in the
USA need to better appreciate the great work
being done overseas . Let' s use ham radio to
build friendships with hams in Japan and oih­
er countries. OJ

I



SCT410B
Transmitter Assy.

SCT110 VHF Xmlr/Exciler Board

Lightning Arrester For Autopatch
-Gas Discharge Tube shunts phone line surges 10
ground

_Handles up to 40.000 Amps!
_The Best device available 10 protect Autopatch
equipmenl from lightning damage.

SCAP Aulopalch Board
_Provides ali basic autopatch functions
-secure a OigitAccess; 1 Aux On-Off funct ion. Au<l io
AGC; Built-in timers; etc. Beautiful AudiO!

-0/1 inhibit bd . also available
_Write/call for details and a data sheet

_l OWIS. Output.1~ Duty Cyclet
- Withstands High VSWR
- True FM lor exc. au<liO quality
- Designed specificiaity lor cont inuous rptr. service.
Very low in " while noise:'

- Spurious - 75dB. Harmonics -60dB.
-With .0005% pr&Cision grade xtal .
-BA-30 30 WI. Amp board I Heal sink, 3 sec. L.P
filter & rei . pwr. sensor.

-BA75 75 Wt. unit . Iso aVlllable

SCT 410B UHF 'rransmttter Bel. or Auy.

_Similar to SCT110 , 10 Wts . nom.
-Inc ludes " on board " proportional Xtal

OSC.lOlfen c ircuitry for lfery high s tability!
-SA-40 40W. U HF AMP. BO." HEAT SINK

SCT110 Transmitter Assembly
-SCT110 mounted In shielded housing
-Same as used on SCA 1000& 2000X
- Completely assmbld . wlF.T. caps. 50239conn.
- 10, 30, or75 W1. unit.-~

Plug-in
CodingC8rd

-- .~ RPCM Board

r ~
• ·

·d
•

0
- Used wlSCAP board to provide " Reverse Patch '"

• and Land·Line Control 01 Repeater
• • - InclUdes land·line " answering'" circu itry.. •.:

•

-Improvedl Now includes " audio mute"
circuit and " Emerg e nc y Power iD"
option.
-4 input AF Mixer & Local Mic . amp.
- PROM Memory-250 bits/channel.
-Up to 4 dlfferentlD channels!
- Many other leaturlK. Factory programmed.

10250ACW 10
& Audio Mixer Board

CTC100 Rptr. COR Timer/Control Bd.
-Complele sol id state control lor rptr. COR ; 'Hang"
Timer, " Time-Oul" Timer, TX local & remote Shut·
down/Reset. etc.

olncludes inputs & outputs lor panel controls &
lamps.

_High performance. Super versatile oesign. To con­
trot any ONIOFF Function ai a remot.esite via DTMF
RadioUnk.

- Uses new high quality Xtsl Controlled peccoer Ie,
wihigh immunity to lalsing

-oecoceeall 16 digits
-3 ON/OFF Functions per Ma in Card. Easilyexpend'
able to any no . of funct ions w/Expansion Cards.

-ccces QuiCkly f ield programmable via plug-in Cod­
ingCards. Ma.ny unique 3-digitoodes alfailable. Not
basically 1-digit as with competi tive units.

- Latched orpulsed outputs.
-Transistor Switch outputs can directly trigger solid
state circui t ry or relays, etc . for any type of control
function.

- Lcw Power ConsumptiOn CMOS Technology.
5VDC InplJl.Gold-plated con nectors.

• SCP 12 12 VOe@O.3A MAX.OUT.
• SCP512 12 \lDC @ t A & 5\1DC @ O.4A out.

(1 .1A total max . out.)

Power Supply Boards

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

• 13.8 VDC out . 11 51230 in , SOI60 Hz.
• 3OA @ 70% dutv.25A@ 100% duty.
- MaSSive 30 lb. Transformer & Heat Sinks .

TTC300 TOUCH TONE CONTROLLER

These are professional " Commercial Grade" Units-Designed for
Extreme Environments ( -30 to 60° C.) All Equipment Assembled & Tested.

For 10M, 2M, 220 MHz, & 440 MHz

Spectrum Repeater/Link
High Perfonnance Boards &SUb-AssembliesNew FL-4 UHF

Helical Resonators
Installed In Receiver
or FL-tH Preselector Unit

Receiver Front-End Preselectors

FL-4H

Call or Write for
Data Sheets

-FL-6: 6Hi Q Reson.to... w ith LQ-Nolae Tr. nslstor
Amp (2M or 220M~

-FL-4H: 4Hi Q Hellc. 1Resonators & Lo-Nolae Tr.
Amp. in lIttielded housing. (.20-470 MHz)

-Provides tremendous reteetion ot "oct-et­
band " sIgnals wlout the usuallon l Can otten be
used instead 01 large expensive cavity fillers.

-ElCl remely helplul at siles with many nearby trans­
mitters to " l ilter-OlJl" these olJl-ol -band signals.

Complete Receiver Assemblies
oRcvr. Board mounted in shielded housing.
- Completety assembled & tested, wfF.T. caps.
S0239 conn.

- As used in the SCR 1000. Ready 10 drop into your
systeml

- UHF RCYL Assy. Now Available ...../Super Sharp FL­
4 Helica l Resonators. Greatly reduces 1M & "out 01
band" interference!

COMPLETE SHIELOED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCR450A·UHF
• Tor.lly Advanced Dnignl
-8 Pole Front End Flu. + wide dynamic range­
Reduces Overload, Spurious Rasp. & lntermod.

-sens. 0.25 ~iV1 1 2dB SINAD typ o
- sei. .eee e ± 6,5KHz. · ' 3OdB @ ±30KHz. (8 Pole
Crystal + 4 Pole Ceramic FlITs.

• '$ Me te r' , Discriminator & Deviation Ml r. Outputs'
- EllC. audio quality! Fast squeleh! wlO.ClOO5% Crys­

lal . (" Super Sharp"/F Atr. 81so avail.)
• Hew/30 KHz 8 .W./F R It",

for High Speed P.cket.

CIRCLE 51 0loI RUDEll SERVICE CAl'IO



9 Aut r y
Irvine. CA 92718
(71 4) 458-7 2 77

INSIDE VIEW- RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABLE·

SPECIAL FEATURES f'ERfOFlM"NCE SPECIFICAnONS
• SOLID STATE ELECTRONICALLY REGULATED • INPUT VOLTAG E: 105-125 VAt
• FOLD-BACK CURRENT LIMITI NG Protects Power Supply • OUTPUT VOLTAGE: 13,8 VDC :!: 0.05 volts

trom exceSSive cwrem & continuous shorted output (Internally Adjustable: 11 ·15 VDe)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPLE less than 5mv peak to peak (Mlload &

IIIt.t 11·30\. IS·4,\. II·SA. low line)
• MAINTAIN REGUlATION & LOW RIPPLE at low line input • Al II n. i1.'l, wit, !lD VA Ci,.,l nnl.,

"''''00• HEAVY DUTY HEAT SINK . CHASSIS MOUNT RJSE
• THREE CONDUCTORPOW ER CORD
• ONE YEARWARRANTY . MADE INU,S.A.

MODEL RS-50A

RM SERIES 19" X 5'/, RACK MOUNT POWER SUPPLIES

c..Ii,.... ICS ' Sin(I"1 UI"i'l
MODEl 011, (A_,I\ [A_" I H x WxD WI. [1b.1
RM-l2A 9 12 5% x 19 x 8'1. 16
RM-35A 25 35 5'1. x 19 x 12'f.! J8
RM-50A 37 50 5% x 19 x 121'1 50

• Sepalale Volt alll! Amp Meters
AM-12M 9 12 5% )< 19 x 8V. 16

MODEL RM-35M
~35M 25 35 5V. x 19 x 12'h 38
AM-"'" 37 50 5'4 x 19 x 12Y: 50

RS·A SERIES C..lina.. ICS' Sin liN] n l"i,.
MODEl O'IY lA_, I ) (A_, I ] H xW xll Wt·llh ·1
RS-JA 2.' 3 J x 4'10 x 5% ,
AS-« 3 , J","x6Y:x9 s
RS-SA , s J 'II x 6'" x 7.... 7
RS-7A , 7 3J,i,x612x9 9
RS-7B , 7 .. x 71'1 x 10'10 10
RS-l 0A 7.' 10 .. x 7'h. x 10'1< 11
RS-12A 9 12 4'lI x 8 x 9 13
RS-128 9 12 .. x 7'1z x 1034 13
RS-2<JA " 2<J s x ax 10'lz 18
RS-35A 25 35 s x u x u 27

MODEL RS-7A RS-SOA 37 50 e x 13'" x u ..
RS·M SERIES cun..... ICS ' Siz,(INI S ~ i" i l'

MODEl 0,1, ("'pl ] lA_, l l H xW xD WI . [Ibl .]
• Switcllable volt and Amp meter

RS-12M 9 12 " 'Ilx8x9 13
• ~a'e volt and Amp meters

RS-2<JM " 2<J 5x9xl01'1 18
RS-35M 25 35 s x u x u 27
AS-SOM 37 50 s x n v x u "

VS·M AND VRM·M SERIES • Separate Volt and Amp Meters . Output Voltage adlustable from 2·15 volts . Cu'rent limit alfjustlble from 1.5 amps
to full load

• C..li..... ,es ' Slz'llill S'i"II'
MODEl 1111, 1....11 IA_"I H x W x I WI. (lh .1

@13.8VDC @10VOC @5VDC @13.8V
V5-12M 9 5 2 12 ee x e x s 13
VS-2<JM 16 9 , 20 5x9x 10'11 2<J
VS-35M 25 15 7 35 s x u x n 29
\/S-"'" 37 22 10 50 s x tas x u ..

• Variable rack mount powef supplies
VflM-35M 25 15 7 35 5% x 19 x 12111 38

MODEl VS-35M VRM·50M 37 22 10 50 5'1. x 19 x 121'1 50

RS-S SERIES • Buill in speaker

C..ll,.... lCS' Sinlllll S.." I••
MODEl DII, (A_"I A_, . I xW x D WI. jlh.j
RS-7S 5 7 .. x 7"" x 10"" 10
RS- ' OS 7.' 10 .. x 7'11 x 10't. 12
RS-12S 9 12 "'h x 8 x9 13
RS-20S " 2<J 5x9x l0'11 18

'ICS-Int",minent Communication Service (50'1 Duty Cycle 5tnln. on 5 min. otfj CIRCU 11 ON RUDEll SERVICECARD



Num~ 10 Of! your FMdbKlr. caf'd

A Low-Cost
Wideband Preamplifier

Using a versatile little Motorola IC.

by Bill Unger VE3EFC

Id . You can calculate the va lue o f the
bias re sistor o r you can use the values
I have supplied. I suggesl that you use a Vcc
of 12 volts or greater. With lower voltages
the bias resistor is small compared to the 50
ohm output impedance and the s ignal will
want to get into the power supply instead of
the next stage. Do not forget the bypass caps
or the circuit will sta n to oscillate.

Figure 2 shows the c ircuit board layout and
pans placement diagram . I scribed the outline
on a piece of surp lus double -sided PC board
measuring I x 2-9/16 inches and then etched
it OUI using a Dremeltool . The board is sol­
dered d irectly to th e RF connectors and
mounted in a Hammond 1411C chassis 10

reduce lead length . The re sulting boa rd
works well and takes just a few minutes to
make . (T he bottom side of the board is used
as a ground plane .)

Table 2. Wideband Preamplifier
Cost Breakdown

Bill Unger VEJEFC has been licensed since
1970. H(' spends most of his time " melting
solder" and building QRP rigs. H(' works as
a network supervisorfo r Tv Ontario. COn/act
him at 1272 Hirchgrove Dr. , Thunder Bay
Ontario P7B 5£2 Canada.

You can use thi s versatil e little Ie in many
projects where an RF amplifier is called for. I
have used it as a preamp for a direct conve r­
sion receiver and a frequency counter. II
doesn 't take up very much room so it 's easy
to install in existing equipment.

The Motorola MWA series is " second
sourced" by many of the large semicon­
du ctor suppliers. If you have trouble find ing
it, browsing through the transistor repair
manual at the local TV repair shop will prob­
ab ly get you a lead on the device . fill

$0.20
$2.SO
$6.00
$7.00
$4.00
$6.00
$2.00

$27.70Total

2xO.10
5xO ,SO

6.00
7.00
4.00

2x 3.00
2.00

Resistors
Capacitors
MWA110
MWA120
Chass is
RF Connectors
PC Boa rd

AO
2100
3100
9100

10
400
2600

650
1200
3600

25

25

Id
10 mA

Table 1.
Vee Vd

5 Voc 2.9Voc
6

12

5 5.0
6

12

5 3.2
6

12

MWA1 10

MWAl20

MWA130

R ecently I was trying to do some low
level RF measure ments. I needed a

preamplifier with a minimum of 20 dB gai n
and a bandwidth of several hundred M Hz . I
sta rted to use d iscrete t ransistors and broad­
ba nding techniques to bui ld an amplifier but I
quickl y ran out of board space. Transistors ,
resistors, capac ito rs and toroids take up a 101:
o f space. And I st ill didn 't get the bandwidth
that I'd hoped for!

The solution I found was a fam ily o f
ICs by Motoro la called " W ideband Amplifi ­
ers" (pan numbers MWAllO , MWAI20
a nd MWAI 30). Their specificat io ns are
a mazing cons idering th ey a re three -pin
devices in TD-39 cases . They ha ve 14 dB of
gai n from 0. 1 to 400 MHz and the input and
output impedance is 50 ohms. The output
power capabilitie s of the MWAI IO, 120 and
130 are - 2 .5 , +8. 2 and + 18 dBm respec­
t ively . There are only three external pans
required to make the m ope rate.

Figure I is a sche matic showi ng two of the
amps cascaded. The coupl ing and bypass capac­
itors must have a low reactance at the operat­
ing frequency . I used 0 . 1 uF disk capacitors,
however chip caps are recom mended.

T he value of the b ias resistor is cal ­
culated using the formula :
Rb ~ Vcc - Vd fld
Vcc = supply voltage
Yd ~ device operating voltage
Id ~ device operating current

T able 1 gives the values fo r Vd and

'Vf
",-'if- ",-\l--

." ..,
~f- <, " ~

"
".~ ;:/- f-o-

280 0

•

PIN OUT

,

'0 ·
I- INPUT

2 ·OU TPUT

] ' GROUN D lC.Sf)

FIgure I . Vee ~ 12 Vdc; C I to C5 ~ 0.11lF; RBI
= 9100; RB2 ~ 2800; VI = MWAllO: V2 =
MWAI20.

Figure 2. PC board layout (shading represents copper) and parts layout. " X" is
the f eedthrough wire to the ground plane. All capacitors are 0.1 \IF. Keep all leads
short.
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73 Review
by Bill Clarke WMBLC

The Cushcraft D3W
Rotatable dipole for the WARe bands.

Cushcraft Corporation
48 Perimeter Road

Box 4680
Manchester NH 03108

Tel. (603) 627-7Sn
Price Class: $200.

tainer for all the small hardware .

Manufacturer's Specifications
Bands 12,17,30meters
Bandwidth at2:1 SWR entire band
SWR at Resonance 1.5:1
Power Ratings 2000 W PEP
Length 34~

Max. Mast Diameter 2"
Wind Load 0.9 sq . ft .
Weight 11 Ibs.

Bill Clarke WA4BLC, aviation writer and
welf-known reviewer for 73, may be reached
at Box 2403, Fall Church VA 22042.

Specific Features

The best features of Ihe D3W are
ils all-stainless steel hardware. that
it turns with a TV rotator. and its
capability for portable operat ion .

On the other hand . the screw
clamps for fastening the elements
together are 100 large and require a
lot of tightening up.

The D3W is wen-bunt, with typical
triband construction. I recommend
the antenna with the understanding
that it is a rotatable dipole. not a
beam antenna.

Included with the antenna in-
struction was a sheet 01 information

about lightning prolection and Cushcraft's se­
ries of gas disCharge lightning protection
devices. Read this information and take the
action you deem appropriate for your station's
operational and investment safety.

Also included was a general antenna instal­
lation sheet on safety-excellent reading. m

course, you must remember that these bands
are rather narrow and I expected no problems
in the bandwidth area.

Contacts were easy on each band, and the
limited amount of duectivity allorded by
rotation was as expected. In other words, it
was about 3 or 4 8-units down on the side (pe r
my s-meten. compared 10 reception from
fronl/back. This is a definite edge over a fixed
wire dipole and it improves with an tenna
height.

Although the D3W is rather expensive at
a list price of $200, it is much nicer than a
set of wire dipoles lor doing tile same job.
The wire dipoles, if led from a single feed­
point, would require support points for the
center insulalor and each dipole end, for a
total of seven. The D3W uses only one sup­
port.

The antenna is disassembled as easily as
it is assembled. I Ihink the antenna would
be excellent for portable and field day
operations. Just remember to use a con-

Photo A. The GuShersfr D3W Rotatable Dipole (photo courtesy of
Cushersfr).

Performance on the Bands

The new antenna loaded well with good
SWR read ings on any of the WARe bands. Of

Assembly and Mounting

The antenna arrived in a box con­
ta ining numerous tubular parts,
traps, and asserted hardware in the exact
quantity required for assembly.

Assembly was quick and easy.faking about
two and a half hours . Careful element mea­
surement is a must 10 ensure Ihatlhe antenna
will perform according 10 specifications.

The dipole offers ume wind resistance. II
weighs only 11 pounds, hence I put it on an old
TV antenna rotator for directional control. This
was mounted on a heavy duty push-up mast
attached to the side of my house. Iwas correct
in assuming that the D3W's size and weight
would allow it to be mounted inexpensively.
But one word of ceut-on: When using a push­
up mast, you must have structural support
(SUCh as the side of a bu ilding), or use proper
guying techniques. Failure to heed this advice
will result in possible injury and damaged
equipment.

Recognizing the lack of anten­
nas specifically designed for

the WARe bands (30. 17, and 12
meters). Cushcraft has introduced
a high quality. trapped tubular alu­
minum dipole.

The new antenna , the D3W
(dipole 3-ba1ld WARG), physically
resembles the driven element of a
tribandar. Although not providing
the directional patterns of the latter,
the D3W is an easy and rugged an­
swer 10 the WARe band antenna
problem.

Figure 1. This figure and Figure 2 show the radiation patterns ofa typical
17-me/er dipole installed at 35 feet.
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Figure 2. The expected pattern of the D3Won 17 meters when ins/ailed
at the same height. These patterns were generated by Brian Beezley's
MN 2.00Anrenna Software. which the author has found highly accurate.
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• Frequency accuracy. ± . 1 Hz max imum - 4O"C to + H5°C
o Frequencies to 250 Hz available on spec ial order
o Conti nuous tone

Group A

Group B
TEST·ros ES: roUCH·TO-.;ES, BeRST TOSES,

tffl &>, '209 reoo ,,>0 ,,>0 " 00
1000 770 UMI ">0 rsoo 2200 2450
1500 852 1477 '700 ,,>0 2250 '500
217.'1 '><, 1633 ">0 >XXI 2300 2550
asos 1800 " 00 2350

67.0 XZ 91 ,5 ZZ 118,828 156.7 5A
71, 9 XA 94 ,8 ZA IB .O .'Z 162.2 51l
74 4 WA 97 ,4 ZB 127. 3 3A 167.96Z
n o XB 100 .01 Z 1.'I.I\J 8 173,8 M
797 SP 1035 IA 136 ,5 4Z 179 9 6B
82.5 YZ 107 ,2 HI 141.J 4A 186.27Z
85 4 YA 11O,9 2Z 146 ,24B 192.87A
88.5 YB 114 8 2A 151.45Z 20) ,5 MI

.

OUf new Universal Tone Encoder lends its versati l ity
10 all tastes. The menu includes all CTeSS . as ",'ell
as Burst Tones. Touch Tones , and Test Tones. No
counter or lest equipment requi red to set frequ ency -
just dial it in. While travel ing. usc it on your Amateur
transceiver to access tone operated systems. or in
your service van to check out your customers' re­
pcatco: also . as a piece of lest equ ipment to modulate
you r Service Monitor or signal ge nerator. It can e ven
operate off an internal nine volt battery. and is available
for one day delive ry. backed by our one year warranty.

Food for thought.

o Frequency accuracy. ± I Hz rnaximum . .woe to + 85°C
o Tone length approximatel y 300 ITlS. \Iay be leng the ned.

sho rtened or eliminated by chang ing value of re..istor

Model TE-64 $79.95

-tj COMMUNICATIONS SPECIALISTS
426 we« Taft Avenue. Orange. California 92667
(800) 854·0547/ California: (7 14) 998-302 1

• All to nes in Group A and Group B arc incl uded .
• Outputleve l fl at (0 within 1.5db over entire range selected .
• Separate level adjust pots and ou tput connections for each

tone Group.
o Immune (0 RF
o Powered by h-30vdc, unregulated at H ma .
o Lo w impedance, low di stort ion. adjustable sinewave

outpu t. Sv peak-to-peak
• Instant start-up.
o Off position for no tone output.
• Re verse polari ty protect ion buill- in.
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YAESU ICOM TEN-TEC

FT·767GX; FT·757 GX-II; FT·747GX; FT-736R;
Handhelds lor 2M. 220 , &440Mhz; Mobile rigs ;
OUlIlbanders : and other Yae!lu equipmenl &.
accessories. Call !

IC-73S
160-1011, Genertli Cover~~. Dual VfO
& 12 M&mory C~nnels. asK, CompKI.

SPECIAL!
tCOM 2 Mele, Mobile FM Tranlcelyer,

CAll US!

OMNI V

OTHER TEN-TEC PRODUCTS:
Model 561 Corsair II HF Transceiver
Model 585 Paragon
Model 425 Titan linea. Amplifier
Model 420 Hercu les Solid Stale HF AmpIlher
Model 238 Antenna TI,IIlE!f

AMERITRON Al-80A

PK·232
Morw. 8audoI , ASCII. AMTQR,
Packel. Fao:somoIe, " Navle.

AT-300 TUNER

ISOPOlES & M2 ANTENNAS

rf concepts

HEATH

. - .- ~.

~ =(i
" "

989C TUNER
Complete MFJ inventory!

ACCESSORIES
MFJ ~

WIRE & CABLE
BELDEN COAX: (Performance.....not problems)

9913 low loss .....,$O,49ill AG8X (9258) .....,.$O.241tt.
RG·2131U (8267) $0.49 Il AG·llA!U (826 1)$0 451tt.
RG·MJ (8237) .. SO.391l RG-58A/U (8259)$0.19, 11.
RG·8-'U (8214) ... SO.4J,'1l RG-591fJ (8241) . $0,20111 ,

AG-214,1.J (8268) $2,99/1l ,

COPPERWELD ANTENN A WIRE:
Solid: 12 ga $0 12'1l ,: SolId 14 9a. ,.$0,09 1l,: Stranded 14 ga ..so.ton.

ROTOR CABLE:
Standard (6·22. 2-1 8) .... $0.23 Heavy Duly (1)-18, 2·16) . . . .. SO.39/fl.

We slock Amphenol Connectors and Andrew Heliax.
Connectors Installed!

58-1000 Li near Kit
SA-2060 Tuner Kit Hr s

Packet Gear HW-9 OAP Aig
Twin 8and Mobile Xcvrs

Call us to order HEATH gear.

NYE VIKING MBV-A

RS-12A S6995
RS-SOA ...... ..199.95
AS-SOM _ 21995
VS-50M 23295

T ELEXlhy-gain
Crank-up towers : 37 -70 •
TH7DXS: 7·el. tnbander
TH5 Mk2: 5-el tribander
Explorer-14 , tnbander
Discoverer: 40 Meter beam~
205BAS: s-et 2Q M. beam
204BAS: 4-el, 20 M, beam
155BAS: s-et. 15 M. beam
105BAS: s-et, 10 M. beam
18HTS ' 80·10 M. vertical
18ATV/WBS 80-10 M, vertica l
V2S. V3S: & V4S
215-DX : 15El1 144 MHzbeam
7031·DX· 31el432MHzbeam
64BS & 66BS 6 MeIer beams
OSCAR link Antennas

Complete Inventory. Call lor pr ices.

ROHN TOWERS:
ELF- P
(6 sq. ft. model)

8X64 &4 II. ,$499

(10 sq. ft. models)
H8X40 40 fl ,$289
HBX48 48 II. . ,$374
HBX56 56 It $489

(18 sq. ft. models)
HOBX40 40 tt. . . $349
HOBX48 48 tt. ,.., $464

(Ratings based on 10 It. bcom.)

G ED T N
25G. 45G, 5SG & eccessores

Call lor earrem p-ees.

New! 7 N. UPS shippable 25G
sections

EQlD·QYElilllWERS
Call tor currer'lt prices

RS-7A .... .s 49 95
RS-35A .... .13995

RS-35M ... .159 95
VS-35M, 174 95

...... $46.95

._.._.•..79.95
65 95

R5-4A . __ ..S 3995
RS-20A 8895
RS-2OM 10995
VS-20M 124,95

ALPHA-DELTA
OX·A Sloper .
ox·cc ..
OX·DD.._ ..

BUTIERNUT
HF6VX Vertical, 80·1OM.
HF2V Vertical, ao& 40M,
HF58 Compact beam. 2O- 10M
We have a ll Bulternul ac;c;essories.

HUSTLER
6BlV 80· 10 rmr vertica l ,$139.95
5BTV 80·10 rntr vertical 12495
G6·144B 2 rmr base antenna 89.95
G7·144 a me ease antenoeuze.ss

Complete mobile systems,

DIAMOND
Our best selling dual band antennas.
Antennas for 2 meters and 440MHz.

CUSHCRAFT
A3S Tnbande.
A4S Tribardef
RS (10. 12. 15. 17.20) SPECIAL!!
AP8\80 - 10 verrcan
AV5 (80 - '0 vencan
ASO·5 5'81GM beam
617-686 Mtr "Boomer"
ARX·2B Ringo Ranger II
A147-11 "·eI146·148MHz
2 15WB 15·el wideband2M
32-19 19-&1. 2M beam
4218XL 18-el2M Boomer
4248 24 eL 432 MHz
AOP-l OSCAR pack
Call lor prices on the @.1!!1line!

KLM
KT34A _ $40900
KT34XA , ,., 59900

HF Monobanders. VHF, UHF, & OSCAR
antennas In stock,

ANTENNAS & TOWERS

ASTRON POWER SUPPLIES

VISA Mastercard
Personal checks verified with

Telecheck
Ptjces subteCt 10 change WIthout rorce .
Sh,ppmg aonronar except as noted,
Returns subject to 15% restocking lee.

ORDER TOLL FREE

1-800-233-2482
Shipping info.. Technical , Inside Minnesota, & OX

218-765-3254
FAX: 218·765·3308

rfenterprises
HCR Box 43

Merrifield, MN 56465

More than a source ......8 solution,

ClIIlCLE 1 ' 1 ON Il£ADEII SU'VlC€ CARll



Number 32 on you. hedbKk c.rd

A "Rad Radiator" For
Your W alkie-Talkie

Replace your rubber ducky with a dipole.

by Bob Sumption W8MDV

R ubber ducky antennas (or should I say
" rubber res isto rs") arc cute and make

us look like Kojak , but they are very poor
radiators. I decided to confront this problem
and come up with an easy-to-construct hal f­
wave vertica l d ipole to enhance the perfor­
mance o f today's walkie-talkies. Such a
d ipole wou ld also be suitable for testing to
evalua te the rubber ducky ' s performance .

My wal kie-tal kie is a Kenwood T H-2 1. a
shin pocket unit with an output of one watt on
high power and 150 milliwans on low power.
1 made my o wn 19-ineh whip for the unit
because I was n' t able to buy one cornmcr­
cially.

You may already have a 19-inch whip. or
have a different type o f wal kie-talkie. That
doesn't mancr-cthis project will wo rk just the
same. The wire pan of the antenna can he
attac hed 10 your walk ie-talkie with a big alli­
gator cl ip. or a clip o f your own creat ion . The
important thing is that you make a good con­
ncction to the g round shell o f the antenna
connector, as close as possible to the antenna
base .

This antenna is not a new idea. I have seen
it used elsewhere and 1do not claim credit for
its invention . My goal was to verify its per­
formance and to infonn my fellow amateurs
abo ut it.

8uilding the Whip

I built my antenna from an o ld scanne r whip.
a Rad io Shack audio adapter (pan number
274·389). a one- inch piece of #12 bare wire .
and the center pin from an old solder-on
phone connector. I used only pan of the
whip: a segment four sect ions long thai would
extend e xactly 19 inches out o f the connector
shel l when finished .

To make the wh ip, remove the pin from the
ce nter of an RCA solder-on connector and
so lder it to the #12 wire . Remove the plating
from the bottom of your whip sec tions. using
a file and tiny knife to do the inside. Drill out
the top of your Radio Shad: connector shell
(I used the shell only) so it is straight and
doesn't have a lip at the top . You can adjust
the length slightly by sho rtening or lengthe n­
ing the 1112 bare wire. Remember to leave
enough to allow 19 inches fro m the top of the
connecto r shell to the tip o f the wh ip when
finished . Mine is exactly 19 inches, but a half
inch more or less should be okay. Also. make
sure that the cente r pin of the connecto r

Photo A. Deanna KABWI talking 10 Tony
K89AFW Ih rouXh the PInnow" , indiana, re­
peater. WA9/NM , 42 m iles a wuy.

doe sn 't e xtend too far into the walkie-talkie.
The Kenwood TH-21 has co mpo nents right
under the connector and you cou ld damage
them with a long connector pin .

When assembling your whip use the origi­
nal rubber ducky antenna connector as a
guide. I made mine too long and had to short­
en it on the grinder. Lucki ly , I did not damage
my walki e-talkie .

When you have the length correct. insert
the whip and connector asse mbly into the
connecto r shell. This is a good time to test the
fit o f the assembly on the unit. Make sure it all
fits and the connector she ll threads match
your un it. When you are sure you have it
correct, jam the bottom of the connector full
of wadded-up pieces o f masking tape and pack
them tightly all around the connec tor pin .
Next, mix up som e epoxy glue and work it
down around the whip until the connecto r is
filled . I clamped my wh ip assembly into a
vice to do this. then let it set overnight. Be
sure to center the Whip so that it doesn 't sho rt
out to the connector shell. Also , exte nd the
whip before glu ing so you do n' t glue all the
whip segments toge ther . That was another
goo f I made once. When finished you shou ld
have a nice whip to use on you r radio .

For the bo ttom halfof the dipole use a piece
of stranded hookup wire soldered to a piece of
thin sheet brass (from the hobby shop) l4"
wide by I ~ long . Bend th is piece into a C

shape and slip it snugly over the outside of the
connector shell. The wire is 19 inches long
and hangs down when using the radio, form­
ing the other half of a vertical dipole antenna.

How Well Does it Work?

My daughter Deanna KA8YVI helped with
the performa nce testing . We tested the whip
using a wavetck field strength meier. The
waverck had a 19-inch piece o f wire on it that
hung down the side of the table . The walkie­
talkie.set o n another table with the wavcrek
fifteen feet away , was on high power with one
watt output.

Test Results :
Readings o n the Field Strength Meter

Rubber ducky ante nna II dB
Whip alone 13 d8
Whip with wire 18 dB

These results show an improvement of seven
d8 ever the rubber ducky antenna when using
a full-size vert ical dipole.

To veri fy the results on the air, we used the
HT to work several repeaters. One of them
was the WA91NM repeater 42 miles away in
Plymouth, Indiana . The antenna of this re­
peater is at 400 feet. Deanna talked to Tony
KB9AFW south of Plymouth through this
repeater.

The new ant enna made the d ifference
between no contact at all and solid copy .
1 performed a si mplex test with Dennis
KA8BND in Buchanan , Michigan . over 20
miles away . Dennis reponed that he could
hear a signal when I used the rubber-duck but
he could not copy me . Wit h the new vertical
dipole it was aga in Q-5 copy . Dennis repon­
ed he .....as using a double trombone antenna at
25 feet.

In evaluat ing th is antenna bear in mind
that all rubber d ueky ante nnas are not
created equal, so comparisons with other
walkie-talkies and rubber ducky antennas
may vary. 1.11

Boh Sumption W8MD V has been licensed
since /958. He is now WI Extra and works as
a Laboratory Electronics Technician fi" Al~

lied Signal (Bendix Dil'ision) in SoU/h Bend,
Indiana . Bob is pan of a hamfamily: His XYL
Diane, daughter Deanna , and .wn Mik e all
hold Technician licenses. Contact Bob al
61250 Cuss Roud, Cassopolis M149031 .
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"Thanks for the new country (Taiwan)!
Your Heath gear sou n ds great!"

K3YGu, Maryland

Huge pileups. big cit)' QRN, no spare
pans,and a long way to anywhere.
You probably couldn't find a better
test of the new SB-1400 All-Mode
Transceiver than Heath's expedtrton
to Taipei in the Republic of Cluna

When working DX, you need
senstttviry to dig for the weak ones,
but still need dynamic range so the
guy down the block doesn't clobber
you in the middle ofa QSO,Sure, the
5B-I400 worked the 59+30 signals,
but out of the: pileups it also worked
a number ofstateside stations
running 5 watts or less! And that's
not bad for a short path distance
of 7600 miles!

58·1400
A proven transceiver.

The technology that worked the
world can work for you, too, in your
own ham shack.1bc 5B-1400 isa
fully a.....sembled all-hand, all-mode
(FM optional), continuous duty,
lOO-watt transceiver; It incorporates
an impressive general coverage
receiver with dual VFOs for split
operation and 20 memories to
store your favorite frequencies. The
unit includes standard SSB filter
plus a narrowband 500 liz CW filter
and wide-band AM filter, It also
features clarifier (RlT), front panel
AGC, noise blanker, all mode
c 1990, Hnlh Company_
A ....~Wyoi
Rull Dal":;)~, Inc_

squelch. 20 dB arrenuatoe, computer
Interface. and a d ean, "OJX'1"3.tor
preferred" from panel layou t.

The transmitter's PA i.. (.'00100 by a
quiet, thermostatic ally controlled
internal fan and is enclosed in its 0\\-'11

dtecas..t aluminum beat-sink chamber,
which allows for full power opc::rat ion
in CW, SSB, FM and R1TI~ AMTOR,
SSTV, and Packet.

Heath
offers you more.

In addition to the SB-1400, Heath
offers a full line of pre-assembled or
butld-n-yourselr amateur radio
equipment to completely outfit roue
ham shack or upgrade your system.

You can abo prepare for your next
exam (Novice. Technician. General.
Advanced or Extra classs ) with Heath

study courses.
Finally. as a Heath-equipped ham,

you can get answers to your technical
questions from our tech consultants,
who are bcensed ham operators. on
the Hearn Tech Assistance Iioc.

For more information on the
58-1400 0(" Heath's complete line of
amateur radio equipment. call for
a FREE catalog:
1-800-44 -IIEATII
(1 -800-444-3284 )

Best to start with,
Best to stay with,

Heath Company
Benton Harbor, Michigan 49022
SIJ·I4I111 otfcr only avaib.hle dir«'! from IIcalh.

SEE US AT: DAYTON HAYVENTION APRIL 27-2'l



BATTERIE "R" us. ••

•

8 Cells-Alkaline
or NICAD Holder
Complete with (8)
Alkaline Batteries

$26.00

SP-T
13.2Y • 500MAH

161 .15
13.2v .6OOUMi

$6.4.95,.
8, 4 ~ @800MAH

$61.95
8.~ . l000MAH

$64.95

ICOM
7.2v @ 500 MAH

1a.8v @500 MAH

You 've bought our replacement batteries before...
NOW YOU CAN BUY DIRECT FROM US, THE MANUEACT_URER!

FOR ICOM:
CONVERTIBLE BAnERY

CM2. BP2
CMS. BPS

SUPER
7S 13.2v @1200MAH $63.9S
8S 9.6v @1200MAH $59.95
(base charge only-1 " longer)
!<£!!~i\§~\\\~!lE§88Ii

SEND FOA FREE
CATALOG AND
PRICE LIST

MADE IN
THE U.S.A.

MaSlerCard and Visa
cards accepted. NYS
residents add 8v.%
sales tax. Add $3.50
for postage and
handling.

, 0 .

x ~

W & W ASSOCIATES
29~ 1 1 Parsons Bou levard, Flushing, N.Y. 11354

WORLD WIDE DISTRIBU ORSHIPS AVAILABLE. Pl.EASE INQUIRE.

In U.S. & Canada Call Toll Free (800) 221-0732 • IN NYS (718) 961 -21 03 ' Telex: 51 060 16795 • FAX: (7181461-1978

•
•

,
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For information on
Heath's complete
line ofamateur radio
products C2 1t

1·8O(J ·44·HEArn
for your FREE
Heathkit'*' catalog.

com puter via RS-2 31
and voure ready to call
a fast-growing number
or packet hams.

The IIK-21 Pocket
Packet requires only a
single 12 \ 1 >c @40 mA
power source or as
little as 29mA from an
optionaI IlKA-21·1 .
internally mounted 4.8
\'011. 120 mAh,i'OJCAD
battery,

The Heath-11K·
21 Pocket packer -.

$199 95 "m"<",
• n< l p r K C)

To order, call
1-800-253-0570

Best to start with.
Best to sta)' with.

H ealh Company
Benton Harbor, M149022

CIRCLE 191 ON READER SERVICE CARD

HTs,o r wire a separate
cable into your mobile
or base VHF or UHF
ri~. Connec t your

A sub«idillf)' d; I.
£kctmnla ("..o' por:l.I·
C I989. tl~.l h Comp;l n)

nIow receive o r
Ill;l leavc messages
with other local hams.
using the 16K Bullct tn
Board featured on the
smallest TNC avatlable c­

the :Heath* IIK-21
Pocket Packet .

1J:ie BBS operates
under your ca." with
sjm~e commands
like Send or W ri te a
m~a~e, Kilti' message
and}cad the f ile
messages c urren tly on
the system. And the
HK-21 Pocket Packet is
fully TNC-2 compat ib le.

Hookup is easy.
Plug in supplied cables
instantly to most

•••••••••••••••• ••• •••• ••• •• •• •
• I •• •• •· . ' .
• •-Em . •
: KenwOOd lcom& Yaesu Equipment a most :
• Amateur RadIO Products' icom aulhonzed •
• dealer! -. •'!!!l . .• I ,, ' , •• .cnmee Alignment Service Installation 01 •
• IRCI & Fox Tango Crystal j:; ~ ter s : •
: Enhancement Kits SEE us AT ' :
• TUOlDg Upgraders If: llRI IIIYTlIIl •
• Bank Controllers • IIAJI',umtf •
• We service what we Sell I 1 .
.~ . : , .
.~ , , ' .
• 8 & 10 Pole intenauonat Radio & Fox •
• Tango Gfyslal Filters lor learn. Kenwood, & •
• vaesu:F Tango Filters also lor Drake. •
: Coll ins & Heafth :· "• com. Kenwo , aesu eoerate •
: Newsletters. Just $1100 annually, Years of :
• Back Issues. Back Issue Index - $4 00, •
• user's Supplements •
: : I ' : ~ I • :

• FCC approved. starting at $429 00 •
• IBM Ham Public Domain Software at SS,oo •
• per disk •• •· .
: Send 65C fSASE lor FREE Amateur Radio :
• 16 page Catalog 01products & services •
• available or complete software catalog •
• STATE WHICH' •• •• SEND TO •
: INTERNATIONAL RADIO ANO COMPUTERS. INC. :
• f4071879.ffi68 FAX No. I4071878-8856 •
: 1S1 SlIlthMiDIloBlvd.Por1SlI..ucil.FI.34!£3 :
• 900 AM to 500 PM, Monday throuqh Friday •
• ••••••••••••••••••••••••



"At that moment, we both
knew that the face ofamateur

radio had changed forever,
and we were proud to have

been a part of it."

Bill Pasternak WA61TF
28197 Robin Avenue
Saugus CA 91350

In Search of Sarex-90
On Seplember 29, 1988 space snut­

tie o.scoverylilted into the warm Flori·
ca sky above Cape Kennedy and head­
ed toward space. The world watched
with great interest, for this, the 26th
American shuttle launch was truly his­
tone. Only two alld a half years ear­
lier, the Challenger catastrophe had
daimed the lives of its crew of seven
and kepi the nation out of manned
space operat ions al mocllficalionl
were made 10 the remaining shuttles 10

ensure ttlat suc.h an eccoent would
never happen again.

It was a 'la wless mission. The five
veteran crew used their four days in
space to deploy a new Tracking Data
Relay Satellite (TORS) and pertorrn
eleven major scient ific experiments.
Ridmg WIth the crew were no! only Ihe
hopes and prayers of a nahon, 001 also
Ihe dreams and aspirahons of the arne­
teur radio community. Ham radio knew
il was destined 10 return 10 space.

Personal Memories

II was a chilly late November nlghl
in the City Of Angels. excltemenl was
in the air . A few days earl ier, from
a launch pad 3 ,000 m ites away ,
Ihe majesne spacesh ip Columbia
had risen in splendor and headed sky­
ward. On board Ihe STS-9 highl was
fhe new European Space Agency's
Space/aboA new friend 0' mine, Or.
Owen Garriott W5LFL, would be one of
those 10 man il.

AI 8:30 PM Ioc:allime I stood in the
courtyard of what was then Ihe Metro­
media Square in Hollywood, in the
shadow 01 a pair of lo-meler Hams
dish antennas that were busy beamIng
signals 10 the sky. I was not there 10
transrmt. My job was 10 listen, record
and report . In one hand was my trusty
ICOM IC-2AT. In the other, a small
Panasonic cassette recorder with Ihe
audio from the ICOM's speaker jack
hard-wired in. On my head was a pair 01
Senheisser earphones, probably worth
more than lhe handheld and recorder
combined. Like thousands 01 crner
hams across Ihe nation and around Ihe
world, I was wailing 10 hear the f,rsl
words ' rom a radio amateur lille in
space.

Almost to the second ceecrctec. the
voice 01 W5lFl calling CO from Ih6
space snutue Columbia crackled in my
ears . Wilhin a mrncte. Owen was h0ld­
ing his forsl OSC WIth lance Colister
WA1JXN in Frenchtown , Monlana.
1500 miles away, sittIng in his hotel
room on the 121h nco- 01 the Nassau
Bay Hilton Hotel across Irom Itte John·
son Space Center, my friend and col­
league Roy Neal K60 UE hstanad over
hiS IC-2AT 10 Ih6 same 050, At that

moment. we both knew Ihat the face of
amateur radio had changed 'oreller,
and we were proud to have been a part
01 it.

t hnd ot hard to fathom thaI a decade
has gone by SInce tnet hrsl SAREX
veec planning meeling at Roy's old
ctsce al NBC News in Burbank, Cali·
lornia. ThaI was mid·1980, Eight years
earlier Roy and I had mel one another
on the old K6MYK 147,24/.84 repeater.
I was new to l os Angeles. but the voice
of K60UE was 'amiliar trom childhood
memories of early NASA launches thai
featured such names as Redstone,
Mercury, ~;ni and Saturn V. The

latter was the rocke t that took man to
the moon, and it was the voice and face
of Roy Neal that had taken me there
and had brought me home. Now, we
talked regularly on 2 meters. but il
would be two years before we would
meet on person.

Making MOIIIII

In a way, you might say that Dave
Bell W6AO is responsible for much of
this story. Some of you may remember
a ham ccnveence in l as Vegas called
SAROC. AI SARQC.74, Dave cornered
me to ask if I would help as advisor in
the produc!lOfl of a short movie titled
Moving Up /oAma/aur RadIO,This was
the era of the long gasoline lines and
the general public playing et CB truck­
er and glori ' ication of 11 meters. CB
sets were everywhere, and Daile saw
this as a golden opportunity to Interest
the rado-crezed public in a btttter lorm
0 1 personal communications called
ham race. Moving Up To Amalaur Ra·
diO was a ten minute hard-sell aimed at
shoWing CBers lhal lhere was more 10

hfe than coffee breaks, southern­
sounding Brooklyn ecceou. and 10-4
Good Buddy! Its host and slar was Roy
Neal K6DUE.

1979 broughl the three0'us togeth­
er for a second film. This one was the
award winning World ofAma/aur RadiO
which, among other things, broughl
about my qUIttIng a stable, albeit bor­

ing, job lixing VCRs tor sean Roebuck
and relurning to the business I IoIIe
beSI.

The World of Amateur RadJo was a
turning poin t in another way. During its
production. Roy and I became very
close friends. and il was then that he

shared wllh me his dream-and the
dream of his buddy Owen Garriotl-ol
laking a ham staucn inlo space . In the
days 01 Skylab , Roy and Owen worked
ondependently of each other, Owen's
project , "Skytarc,' for "Skylab ama­
teur radio club," died before it could
get off the ground, But the idea came
back to life a few years later when
Owen was assigned to Spacelab and
General James Abrahamson , the
man in charge of the shuttle program,
agreed to use ham radio in the projecl.

Both Roy and Owen became hams
al an early age. Owen was in high
school when his dad started him study­
ing code and theory at the Enid Ama­
teur Radio Club in Enid, Oklahoma,
This intereSlled him 10 a doctorate in
engoneering from Stanford Unillersity.
He signed on WIth NASA in 1965 and
scent two months in space in SJcylab .
Along with aSlronauts Alan Bean and

Jack Losrna. Owe n parl ic ipa ted in
medical experiments. look 40,000 pic­
tures of the sun 10 study solar hares
and 16,000photos of our planet to help
evaluate earth resources. Dr. Garno"
said his lather's introdlJoCing him 10 am­
ateur radio had Ihe mosl profound et­
feci on his career.

I heard Owen voce these lhoughls
two years later as he sat in Ihe 1-0
shuttle simulator at the Johnson Space
Center. Roy was interviewing him for
the firsl 0' our ham-in-space llideos,
tilled Amateur RadiO's Newesl Fron­
liM. As Roy's youlhful inlereSl in radio
had lead him 10 broaocast journalism
and mine 10 broadcast engineering,
Owen's had led him to become an as­
tronaut!

I hung onto a ladder, clu tching a
30-poun d Sony BVU-ll 0 recorder,
Ihinking Ihat ham radio in space might
be the key 10 getting more young pee­
ple back 10 me sciences and back to
rebuilding Ihe nation's technological
base. A year later, as I slood by Metro­
media's satellite dish complex, I knew
ot was coming 10 pass, The next few
dar-; conlirmed my suspicion. If the
hams iovec working W5LFl . kids and
educators were /'laving a heCk 01 a
good l ime just listening in! With the
success 01 W5lFl on Columbia , the
Shuttle Amateur RadiO EXperiment
concept was proven. and the acronym
SAREX was born.

Fonnlng Ihe Group Mind

In th e months before Ihe STS·91
Spacelab 1 flighl, Roy and I were up to
our elbows generaling videotape. AI
Kaul W6RCL had come on board,
working With Roy 10 tHJild a story. Still,

we needed a place to put it all together,
WIth a \/ideo editor who unclerSlood the
tope. A person who would be just as
excited as Roy, Owen, AI and myself,
and with the eye of an artist 10 bool.

Frosty Oden N6ENV heard we were
looking for an editor and said that he
was our man. having edi ted just aboul
every type Of shOw you can think of.
Now wilh Ollera decade at CBS Telev;'
sion City, tie nol only wanled 10 edil our
shoW, but tie wanted us to do it at Ihe
CBS facility! Howcould we afford CBS­
TVC on our meager bUdgel? Frosty
said not to worry, and set up a meeting
between us and the Television Ci ty
brass ,Thus, the " group mind" 01Neal,
Oden and Pasternak was born, and it
has prospered ever since.

Two vreecs were born Irom Ihe
preparations and "ighl of Owen Gar­
riott W5LFL. Both were called Amateur
Radio's Newest Fron/ier , but tne
newest induded in-flight footage 10 re­
place simulations, and footage ofecm­
al contacts being made, including Ihe
firs t 0 50 Irom space between W5lFl
and WAUXN , and new narra tiv e.
Sounds easy, bul in reality il meant
creating a whole new show, and il was
up to Frosty to be lIisually Creatille.One
evening WhIle Roy and I were away
Irom the eeu room hailing dinner,
N6ENV created a 45-second dip de­
picting the entire history ot manned US
spacehighl, Many say Ihis is the best
clip in Ihe show,

To the Young

If Owen Garnoll W5LFL proved that
hams could suec:essfully operate Irom
space, it. was Or. Tony England WeaRE
who conc:eiIIed 01 thiS type of commu­
nication as a teaching 1001. England's
51-F operalion was primarily educa­
tional wilh the "OX sport" secondary.
He wanted ro tan directly with students
in their classrooms, and Ihe education ­
al communily wes more than willing to
oblige.

Tony flew on one of me last success­
ful missions of Ihe ill-Iated shuttle Chal­
lenger . Mission 51-F in some ways
may have been a precursor of prob­
lems to befall the Challenger later on.
As some may remember, the first at­
tempt at launCh occurred on Ju ly 12,
1985. With only three seconds 10 go
before ignilion 01 the solid rocke t
boosters, a coolant control valve in the
number 2 engme failed 10 ccse. and
lhe on-board cornptJtBrS atIOrted the
mISSion, By monlh's end, ChBllertgef
fInally did lilt off ,but on its way into orbit
a computer malfunctiOned and Cui off
one of the engines prematurely, Com­
mander Gordon Fullerton look manual
control. and successfully maneuvered
the Challenger into orbit, Ihus salling
the mission and probably the lives 01all
on board'

Orbil was anained, but at • much
lower altitude Ihan expeeted. This
meant recalculation 01 lime lines for
accessing the ham station. By August
1, the first slow-scan lelevisiOn pictures
from space were beamed earthward by
W00 RE and received at NASA's Jet
Propuls ion Laboratory (W6VIOj in
Pasadena, California, and scecee and

,
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ertul outsider that all was well. To save
the planet. Capt. James T. Kirtl and his
crew used a Klingon " Bird of Prey" to
travel back in lime and bring two 01 the
gianl mammals 10 the future.Their sue­
cess meant salvation,

In like manner, I feel that SAAEX-90
could begin the salvat ion of the United
States. These two " ights will calch lhe
attention of youngsters, bringir'lQ the
marvel of amateur radio communica­
l ion into their world . While few children
will get the chance to speak 10 the as­
tronauts directly. many will be able to

send written qcesrons. Communica­
tion to the spacecraft will be relayed
from Australia and possibly Africa and
South America. Ham clubs can help by
provid ing the equipment, whenever
possible, lor listening in .

As Capt. Kirk and his crew used the
past to save the future. some 01 our
amateilr radio leaders are doing the
same . The basic SAAEX technology is
known to wortl , so in SAAEX-90 we are
turning a good part of it over to lhe next
generation to entice them into careers
in science and technology.

SAAEX·90 by itself will not rebuild
the nation or ham rad io. Nor will no­
code. But, as the last SAAEX-90 night
comes to an end. we can eltpecl the
introduction of a no-code license. The
timing couldn 't be beller. W,th SAAEX
fresh on their minds. and an easier en­
lry into amateur radio, there is no
telling how many vitat young hams may
come to the service, and become fhe
eng ineers who rebui ld (he nahan's
fechnological base.

The success of SAREX-90 could be­
SlOW a great future on oor service . Be­
fore the tum of lhe century, NASA
plans to have Space S tation built and
operational. Space Sts /iOn will be a
habifat where astronauts will live, work
and play on long missions, Plans are
already underway to make amateur ra­
dio a permanent part of Space Station,
lor both bactc-up communications and
recreation. This w~1 be amateur radIO's
gat_ay 10 ooter space, Ell

• Repealer Control • Autopalch
Complete RX·TX·Phone Line Interlace

oIntelligent CW m-Auxitiary Outpul oEasy
to mter tace - Remote BasefTape 0 Reverse
Patch 0 t auteeps - 12 V AC!OC Operation
• DTMF Decoder wi th Muting 0 Telemetry

Response t ones - ProgrammableCOS
Polarities 0 Detailed Application Manual

with scnematcs - 9O-0ay Warranty

Wired & Tested w/manual .... $239,95

avarice. Colleges and universit ies
which had been creating the nation's
technological base were now turning
out lawyers and accountanlS. The goa l
was inslant success and wealth, at all
costs. Technology was something to
be sold at e profit to Japan, Korea or
the highest bidder.

Without a sound base in science and
technology, a nation must depend on
other nations for technological sur­
vival . As I look around me I see on ly this
computer as a predominantly US made
product, and even it mcorpo-etes eorne
foreign manufactured integraled cir­
cuits, The TV,VCAs,and ham gear ere
marked " Made in Japan:'My cassette
and microcassette recorders, marvels
of miniaturilltion, are not our nal iOn's
lechnology. Our lalesl acquisition may
bear the name General Electric. but
closer inspectiOn reveals the words
" Manufactured in Korea ." Examining
the products in my home was a real
eye-opener. With me eltcepliOn ot a

decade-old microwave and a six·year
old ACA tereset. I cou ldn't find any
electronic device made in the United
Stales'

The Voyage Home

In Star·Trek IV, The Voyage Home, a
small group of time-travelers was able
to save the earth from destruction due
10 human short-sightedness. Since hu­
manity had killed all the whales. there
were none to commun icate to the pow-

SSTV picture of Tony op&reting the
SAAEXrig.

Th is OSO was significant in another
way . It proved something scientilically
and strategically important lhat NASA
had been wondering aboul for years.
Coutd television be sent to an orbiting
shunle?Theory said probably, bUI ham
radio proved the answer was " definite­
Iy." This alone may have enhanced the
posil iOn of amateur rad io with NASA's
top-brass, and may be one of the rea­
sons we of amaleilr radio have been
invited back on board.

" These hams
recognized that their future

was not in the madhouse of20 meters
nor the insipid repeater ker-cnunks

of 2 meters, so unappealing
to the young. rr

The Bleak Year,

After the Challenger disaster, when
lhe nation paused to reassess its
space program, many amateurs never
Iost lheir dream of returning 10 space.
Thes& hams racogni:ed that their fu­
lure was not in the madl'lOuSe of 20
meters nor the insipid repeater ker­
Chunks of 2 melers. so unappealing to
the young.

The teen-ager of the mid-80s was
computer literate . Rad io was what you
listened to heavy metal music on; two­
way radio was the cellular telephone in
someone' s car. A decade earlier, the
public may have confused CB with am­
ateur radio, but now they paid il little
enenncn.

Ins ide amateur rad io, str ife was
growing as well , Some _ re openly
saying on the bands lhat kids had no
place in the hObby . Club members
gr_ older, colder, and grayer as fewer
youngsters came on board . For those
who did venture through the carefully
guarded gates of Ham Aadiodom, the
welcome was often far from warm. Am­
ateur radio was not just dying. il was
committing suicide.

But there were some who remem­
bered lhe lights in the eyes of young
ones who heard thai voice from space ,
as Owen Garnoll and Tony England
talked or sent television pictures from
orbit. While the nauon's youth may
have become complacent aboul nearly
every other tacet of life, spacell ight stilt
intrigues lhem. Check me demograph­
ic breakdown of audiences for televi­
sion shows like Star-TUM. The Next
Generation. By and large, ilS aud ience
is young and intelligent

The Cha/letlf16' disaster brought to
view a subtler tregedy, one that Wayne
Green had recognized and harped on
for years : The loss of technology from
this nat ion to foreign shores. In the 80s
the yuppie, young upwardly mobile
professional. surfaced. Interest in sci­
enti fic ach ievement was replaced by

private amaleur stations around the.....
My memories of this mis.sion are

vivid. The day Tony began his opera­
l ion, I was a part of the los Angeles
press corps, armed with a Sony video
camera and reco rder borrowed from
Dave Bell , at the Chaminade School in
Canoga Partl , California . A group of
stcoents had assembled a wor1<k:lass
statIOn lor dOWnlinking pctcres lrom
space. and maybe sending someback .
Or . England envisioned the Shutt le
A mat e u r Radio Experiment, or
SAAEX, to be as much lor educating
youngsters aboul space as it was to
give his fellow hams tne most exotic
OX contacts 01their amateur careers .

As the appointed hour approached,
the leen-age hams manning the Cham­
inadoa station gr_ more mature by the
moment. They checked and double
checked every calculation of acquisi­
t ion time and beam heading. using
their classroom computer . Mike Sioss,
a news pholographer lrom my station
who had worked in Houston, remarked
on how much the classroom atmo­
sphere resembled Mission Control!
Soon, ar least 3.000 watts 01 Lowell
lighls were ablaze, and a dozen VCRs
were rolling tape. The young hams be­
gan their roYline of cafling and listen­
ing as cameras zoomed in tor close­
ups, lhen widened lor coverage . For a
solid 20 minutes lh is rout ine contin­
ued. but to the chagrin of the kids,
nothing was reeeived-not one peep
lrom WIORE . Not one chirp OfSSTV.

M,ke, a KTTV reporter, and I headed
QV9r to JPL to see il lhe ham clUb there
was having any success. Be ing at­
ready credentialed and knowing the
way to the W6VIO trailer , Iopled to lead
lhe way. En route. I cafled Dr. Norm
Chalfin K6PGX to lell him I wes on
my way.

Norm met us at the security gata and
rode over to the station in our mini­
motorcade. The W6VI0 cr_ reported
betler luck than the kids at Chaminade.
They had seen some video on the first
pass and were pretty certain thai YOice
contact would be established on the
following orbit. Seated at the operat ing
position was then AARl SoulhweSlern
Division Director Jay Holliday W6EJJ ,
and with the pass due momentarily,
Mike and I Quickly hung a pair of Sony
ECM·50 rmkes from the tie of W6EJJ.
This l ime we were partly successful, as
depicl:ed laler that night on KTTV's 10
PM news and in the SA,Rex video pro­
duced tater by me team of Neal, Oden
and Pastemak . No, Jay did not make
contact, but Tony was atteast heard!

II appears lhat me first successful
two-way SSTV contact took place be­
tween WtlORE and Brya n Davies
GW3KYA operating the ctub station
GW3GW from the Blackwood Oistricl
Schoot in Gwen!. Wales on August 2
during orbit 61. As Dav;es told me, he
received a call trom the hams at NASAl
JSC lelling him to keep an ear open.
" About ten minutes later, W eOR E
came up OIJt of the noise. It was mar­
velous, simply marveious." The OSO
lasted a solid six minutes and included
the transm ission to GW3GW of an
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Easy 10 Inst. 1I rung.. Du.., wal~ up ",ection,
"".t p1umtl Wl t l>~eh l"og l>OIts In Dase . Mounl
anten nas and ' 010 ' on HA.Z ER In ..ert lcal
uprlg l\t pOSllIotl , t""" .. incl'> 10 top 01tow", 10<
normal operating poIlt ..)" . G uy wIt" l aslen to
HAZER 0' .llove H AZ ER attop o ! tower. Salety
loc. Sy.lO:tm o perates wl'>l le .a.."'g 0< lowa" ng
Never can l all . PI'>oto . IlOWS H AZ ER and
antenna al l op

SPECIA.L TOWER PA CKAGE Pflce. Include
everyl l'llng tlul .-oto< and anlenn.· 50" '-l·18
al um. tower ~ It lo .m. hl l"oged tlase, CotlCrete
tootll"og Mel""'. HAZER iut. prul lyst ' l n g uy
wires. lumtluc ~ les, earth screw .ncnon. 10'
masl. Ih' ust t>e.1<1ng . tool ill t. . aled,r 15 sq fI
an l enna 10. d @ 70 MPH. $1025.15 FOB
Boon", lie

s..tislac1lon gu.a<ant_. CMl loday . nd cIl.ge
10 ViN, ....t..ca.d Of mall c!>KII 0< money
orde•. Imm.-dlal' del"'ItfY '

Glen Martin EngineerIng, Inc.
R 2, 8 322. Boonville, MO 65233

816-882-2734
FAX: 8 16-882·7200

..,. M·13 " " '" to""" , . _ p. ~ " ••,,,. . " ,31."
"". ,,-I) ""'" ' 0* " , . _ ".~ •• " 0'. 1013.00
XI' " . , ) ..0"".,.......... o. ~ ..._ ,.... .>5

.....H~ 2 fo< """" 25· "0' """ . ,,'" ' 2 " ..',... '" >1LK

..A,,![~ I fo< """" 25· S'" ....ma00 " '" m .K
"A,,![~ • "" e_ 25· .... ll"o '" '5 '" " .... K

CIRCLE 72 Ofrl READER SEAVICE CARD

DATACOM, INT.
BOX 5205

HOllYWOOD . Fl 330 8 3
(80 0) 780-9505 FAX (305) 9 8 7-4 0 2 6

CIRCLE la7 ON RU DER SERVICE CARD

COMPUTERIZE
YOUR SHACK

Control up to elghl dlgll.1.adlos slmull . neousl, I rom
you. "'IS-DOS mlc.ocompule, ! O.t. Com, Inc. o ff.....
Ie.I... 01 ..,U w••e/l'l••d ..... packJlees I i'll! Inle.l . c.
with many cU<r""t synlhotsl,.-d rles , Thotse Include :

ICOM 735 , 1C·76 1, 1C·781 , 1C-R7000. 1C-R71 A
v_ .... 747, 757Gll , 7S7GllII, 76 7. 9600
I(en ..ood TS·4ao . TS·940 . TS· 140 , 1$-680, 711 , 8 1 1,

"'000
Datacom couldn· t b. slmp.e. t o 'nst , 11. The us..
doesn·t need to I,"ow , nyt l'>l nll: about MS·DOS_lhe
Inst alla tion p.ogram don It aliI Afte. Insta llallon, the
u.e. seU tl'>. pa.am ete.s ..i lh menus,

The.e p. ck. ees allow comple l e con t.ol of theM . ICS
f .om l hot . " yboa.d, and more! Datac om addS:

· Sc. n functions added t o .adios t hat don't
a.lo.. Ihis I .om t hot '.onl panel.
"r.eq uency and associated Inlo memory l imlled
only by d is. stor""
" Tabul l . sc.een displ.y 01 . Ii 01 Ihe channels
sto.ed In m.mo,y, alon c ..It I'> a lu ll desc.ipt iO " of
each. Inc luding,

- mode (LSB. USB. FM , . tc .1
- e i, ht ch•••c te••Iph,nume. lc desc. lption
- SlC" . ' bandwldl h

· CO<lI !nuously ......bll sc. ndelay f.om 100
milliseconds up
• • full·le.tur.-d IoUlne uli l ity

DU ACO/lIIY _ .... .. .. -fIIany _ r.at.ft
AVAII..l8LE FOR 18'" PC. ~T, AT, 80386 25611 RIll!

f>IlOGRlM WITH INITIAL li81lAIlIE S 129 9S
115-232 TOTTL INTEIlFACE ONLY (NEEDED IFDON 'THAVE

MAN UFACTUll f llSINTE RFACE)
E~TERNAL IN1U FACE ALLOWSAIIAOIOS 1299S
INTEIlNll PC I!lTEIlFACE WII Sf:IlIAL " I RADIO PORT 129.9S
SPECTIl\JI,l A'>llYIEIlMOOlA.£ lCAU FOAPRlCEI
CCJI,IPlETE SYSIEIolSec, IlAOlO. I"jl EIlFACt: .COMPUTEIl.

A~lJL,I.BU lClUFORPRlCEl



TRANSMITIING
CONVERTERS

XV2 l or yhl and XV4 for uhl. Mod&Is to
00tMlft 10M 5Sb, cw, 1m, etc. 10 GM. 2M,
220. 432, 435, and lor aIV . lW tlO.l!P'A­
KIt only S79. PA'$ up 10 45W lMiIabIe.
Request c.'Ila/og lor compI&fv listings_

RECEIVING
CONVERTERS

Low noise conveners to reeeiy. vlll end
uhl bands on 1 10M recelv.r. Choice
of krt with case & BNC jacks, kit with pco
only, or wit unrt in a case. Other models
available IOf other inIout ranges & ew.
Requesr ruttalog for (;()mplere Jisb'n(J$.
VHF Inp-ul r.nge. avail: 136-138,

144-146, 145-147, 146- 148. 220-222.
222-224; krt leN case $39, krt w/case
$59, wit n case $89.

UHF input ranges ayail: 432-434.
~7; kit less case 549, kit wlr;;as.e
569, wit in ease $99,

902-928 MHz c:onvens down 10 422--448
Of 430-450 range. Same price as lH.

LNS-(*)
IN·L1NE PREAMp .....~
ONLY $79... $99 _
• GaAs FET Preamp woth leatu-es __
to UlG series, . 1lCepl autom. lically
swltehes out 01 lin. during tr,nsmll.
Use with base CIt" mobile transceivers up
to 25W, Tower mout1~ng brackets Incl.
' Sp«.''Y lUning r""l1'" 12"'''5, 21»140, or
4OQ-500 !>IHl

HELICAL RESONATOR
PREAMPS

Preamps WIIh 3 CIt" 4 $oIlClIOll heiclIII
rllllOniltoni reduc. lnlennod" I:fOU­
b.end ln1erf....-.c. in cri1i<:aI ,.,..,. •• "OS
MODEL HRA-{"), $49 vt1, $94 lH.
' SpecIfy aR'IQ ~. '4l-1~ !!iO-I6l.
IfNI· IT" 213-nJ. 410-450. 450--0 10,

LNW-(*)
~.... MINIATURE
~ GaAsFET

PREAMP
ONLy $ 2 4 .. $39__~

• GaAs FET Pr..-np sinWllr 10 lNG,
. JtOIlP\ clesigne<l tor low cost & sman
size. Only ~ • 1·5/8'1. x 3/4"H.
EasiIy!TlOl.6lls in many radios.
•Specify ll:SIing ranpe: 15-35, 3S-~5. 5H1O,
90-120, 12Q-150, !SO·200, 200-'170, or 400-500
M~

II you prefer a plaIn-vanilla or kit
repeater, you couldn't find a
better value than our origInal
REp·lOO REPEATER

Same fine rI modules as REP-200 but
with COR-4 Controller. Can add
autopatch. dim! deeoder. CTess, either
now Of Iatef. lUI only $675, wtl S975.

MQ.202 FSK DATA MODULATOR kit
FUl ~ to 1200 balK! dlgI1l111 $IQllitIS
tlTou\tl a-Ty 1m trill1SlTlin« WIIh U
hWldshakes. Radio" compulers.
telemetry~, etc. $39
DE-202 FSK DEMODULATOR H . For
receee end of 1irlIc $39
9WO BAUD DIGITAL RF LINKS, Low­
cost. packet nelwOfklng system,
cons,sting of new Mo-96 Modem and
spadal versions of our 220 or 450 mHz
FM Transmitter' and Receivers. ~er­
lace directly Yro'ilh fTlOSI TNC',. Fast,
diode-sWitched PA's 0UIput 15 or 5fJN.
CaJl10r more info on !he tight sysrem for
)"OUf appIicaflOO !

ACCESSORIES
COR·3 REPEATER CONTROU£R kit
Features adjustable tai & tim&-<lut
hmers, s~id·6tale relay, counesy beep ,
and local speak.r amplifier $49
CWID kit. Diode programmed any time
in the field, adjustable tone, sceec, and
timer. to go wil h CQR-3 $59

HEW TD-3 SUBAUDIBLE TONE
DECODER!ENCODER k~ Adjustable
IOf any l one. Dasigned e,pee lally for
repeatere, with remote COfltroi
aClivate/deaclivate provisions $24
TD-2 TOUCH.TONE DECODER/CON­
TROLLER k~ , FUM16 digrts, w~h toll-cllll
r8StriClor, programmable. Can l urn 5
Ilroctions onJoff Greal tor selecwe cal-
If"9, too! $79

AP-3 AUTOPATCH kit. Use with above
lor repeater auIOpalch. Reverse patch
& phone line remote (X)IIhQl.e std. $79
AP·2 SIMPLEX AUTOPATCH rll'TWlQ
Board Irit Use Yro'ilh al:loYe lor simple.
operation usng • trilO5C8iYer $39

• Avajlab~ for 1M 10M, 6M, 2M, 22OMHz, 440M Kz. 902MHz ham bands,
FCC Iype accaptad models also available for vhf and uhf commercial bands.

• Ruggad • • citer and PA, designed 'or continuous duty,
• Power output 15-18W (25W option) on 2M or hi--band; 15W on 22OMHz; lew.' on
lH or 902M1-tz.

• Al;CllSory ao::to::t-on PA's available woth power levelS up 10 l 00W.
• FIve courtasy beep types, ft:l.oding a p1easanl moJb-lDnll sequence
• AUTOPATCH: ee- open or closed +. ss, toll-call restrict. auto-disoornect.
· Rey_ Autopalch . !WO types:~ or mg IDnll on the •.
• DTlIF CONTROL: OYer 45 lui aiollS can be conIrOied by touch-tonlI , Separale

4--dIgil conIrQl code lor each fi.rlcliorl, pUs extra 4-<11gl1 owner p"uword
, Owner can Inhibit autopatch or fepealer, enable e~hef open- Of eceec-eccese

lor repeater or autopalch. and eoable toll celts,r~ patch, kerchunk finer,
srte alarm, aUKrcer. and other options. including two llu.iliary el(!emal cireurts.

, The cwid message, dtm! command codes. and owner·specified default parame·
ters l or cor and cwid l imers and tooes are burned inlo the eprom at the lactory ,

• Cw spe«t and tone, courtesy beep and tail tirnenI, and COlXtwy beep type can
'II~ c hanged " . ny lima by owner·password-protocted dImI commands.

• MM1y bullt-ln diagnostic & testWlg IuI'lcIions usWlg lTOc:toprocessor.
, COlor COded leers Indlcat. ,latu, of aI major lui aiollS.
• Wtlded palrtitlons lor axoter. p;I, recei••, and coolllolei , PEM ruts tor COY&rs.
• 3-1/2 inch -.rwun rack panel, Irished n eggsheII...toIe and black,
• Au.mary receiY9r Input lor i ldep.lIcloenl: control Of cross linking r.pallen.
"'*'-_ -.,. _,.-.., '00__10_ 11811I_ -...00 lot""'-.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

ONLY $1295!

FM EXCITERS: kAs
S99. wll $169. ZrN eontn­
uous d.JIy, TCXQ & I<I8l
own opI:IOi IS ih I He.

FCC ... a<Xep<OO ""com'/ uhf & hi bands.
• TA51 10r 10M, GM. 2M,

150-114,22OMHz,
• TA451 'Of uhf.
• TA901 'or 902-928MHz ,

0 5Wout (wI! ontv, $169)
• VHF & UHF AMPUFIERS.

For 'm.ssb, etv. Output
from IaN 10 l OON, $evefal models, kll$ $Iarting at S79

FM RECEIVERS; krt,SI39, wit Sl89 ~.~ "'_. .....
.Rl 44/R220FMRECElVERS for 2M, ;.o.~ -

150-174.or22OMHz. a.As FET fror1I I ~
end. O.15A.N sens4iviTyl 8ol;h Cf)'StaI & I , '
ceramic " filters pUs helical - ....w' ,,"..~
resonelor Iron! end tor .lCQlPIionaI Jt;,N I {- ,~.'t
seIecIMly: >l00dB e1 112k1-tz (boot " 1';, ..,;,• .
available anywhere!) Flulter-proof 1ft'" '\1"
hysleresis squelch: ale tracks drift. , \h~;')'1 .

• R451 UHFFM RCVR, similar to t<'i;~"
above i!>: ~

• Rgol ~2·928MHz FM RCVR.
Tripl&-conversion. GaAs FET Iron! end

• R76 ECONOMY FM RCVR lor 10M, &d, 2M. 22OM1-tz. w/o heicaI res . CIt"
ale. K4s Sl 29.

, W. ather sate llite & AM . ireran rcYr'S 8ls<I avaiIitI:lIe

If you always thought a computer-controlled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

As always, Hamtronlcs strives to give superb performance at
modest cost! In th is case, a premrum repeater wit h versatile
computer control, 8utopalch, and many dtmf cont rol features at
less (han many charge for a bare·bones repeater!

We don't skimp on rf modules, either! Check the features on
R144 Receiver, lor Instance. GaAs FET trent-end, helical
resonators, sharp crystal filters, hysteresis squelch.

We completely re-thought the whole Idea of what a repeater
should be, to gIve the best 'eatures al the lowest cost.
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SALE
$341.15
5241.15

SPEClAl L IS T

ICo12AT 1.2 GHz HT
IC·UT 2m HT

tf I IICOMI
IC·78 ' N_ Oelu. e li F R;g
1C·76~ Gen. C"Il .=
IC-73S Geil. C"Il .=
1C-7S ' ''Gen evg .cvr
1C4't7lXlO~1300 Mliz Rev<
1C4't71A 100 U4, -30 llllil Rcvr
IC-228AItt FM...- 2SoNI. SOo'
IC-28M4 FM..-2SoNI. Sw
~T2m7. HT

1C-i01 $0.11 8&nd _

1C--3S"T 220 Mtiz
IC-2S...T2M
IC-'5 AT
IC-«M FM..-2S..­
~T_6.- liT

IC-32AT~ liT

KENWOOD
I

I
~

Butternut
Verticals

Model HF6V

' 80 <OG JO 20'~ an<! ' 0~
aylOma'''' t>;l'lOS"~<hor>g

. ...C<l-.,., .., lot '1 a<>d '2 .-.e'.....
.va'....... _

' 26 IT "U

Butlernul's HF
verucars use

h,ghest-Q tunu1g
cncvrts (not lossy

traps!) 10 outperform
all mull 'band des,gns

01 comparable size'

Model HF2V
' Oes'9 nM ' 0' ,,,@low-bond OX e '

· 1\" IOma"< b.~ds .. , ,<n'~g 0" 80 and
40 m@'@rs

. ...do:l.<>n uM. I<:w ' 60 a<>d JO Of 20
"'@'@!S

' 32 '...., 'an. may "'" roo .....""" ""
adO""""" band ..~n

The HF5B " Butterf ly"'·
ACompact 2 Element Beam

lor 2{).15-12·10 Meters
Operate As A OI·Pole on 17 Meters

~
• Unique design reduces atz $' J

but not performance.
• No lossy traps; full

element radiates on ,,"":
all oeoos. ~

• Turns with TV
rotor ~

. 19 Ibs, ~

or
write

Co"
Co..
Call$
Call $
Call $

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

Co..
Co"
"'".Co..
Co..
Coil $
Cal'$

'"""'"."'"."'".

229900
1280 00
2279 .00
. 9900
"' 00
6 '000
M' 00
~oo

,n"

""~sse ee
2. 99 se
...~

~,~

"" se' OS9i5
...~

"' ~
~,~...~

FT·767 G. Gen. C"Il .=
FT·7S7 a. ll a ... Cvg .cvr
Fl .7OQO ' ~m _'60m I\MP
FT·212Rli NEW 2m .5..
FT·712Rli 71)cm 35..
FT-29OR AU MOlle Po<1_
FT·23 RfTT M,,. liT
FT·736A , All Mod<s

FT-470 2mI7OemliT .:!~q~:s:

T5-9605O lIIu11l1lAnd
RZ· ' W_ "" Rev<
T5- IlolOS/ '"TGen_Cvg . cvr
T5- 1. 05 Gen. C"ll .e.....
TM·55AT 2m_7Oem 1.2 GHz
T5-790A 2m- 7Ocm 1.2GHz
T5-711AAIIM_a••• 25",
m ·7S 'A All MOlle MobiktZS..
T"H-2 ' SA2m li T H•• ~ All
Tti·2SAT Sw Pock'" liT NEW
TM-701"~_

24 hour information ••• (404) 739·8716

Atlanta HarnFestival
Post Office Box 77171
Atlanta, Gear 'a 30357

Atlanta HamFestival
July 7th & 8th

ARRL Southeast Dlvtslon Convention

CIRClf: 50 ON Rf:ADf: A SERVIC E CARD

• Free Parking within 25 yards!
• Hotel and Restaurant same building
• Tailgate Sales
• Air Conditioned Flea Market and Exhibits
, Country Style BBQ
• Parking for RV's
• 20+ Furuma e DX Veriflcation e Testing
• Prizes! Prizes!! Prizes!l!
, lCOM, KENWOOD, YAESU, MFJ ...More!

CIRCLE 2n ON READER SERVICE CARD
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MICROWAVE AMPLIFIERS
from

DOWN EAST MICROWAVE
L1 ..... Power"m~
lor sse. ,lTV, FM, 902-1296-2304-3456MHz

2304PA 11)nWin 5WOlt 1240-1300 loIHz
:!318PAM OSWinl 8Woo.r tWI300 loIHl
2335PA IOW.,35WOUl 12oll).l300 UH.l
t)6()PA lW.. )$Wa..I tWI300 Uttz
Z31'DPA SW .. 1llWGlll 12-"'300MH:
3318P" lW .. ZOWco.l IJ02.Q UHl
J335PA ' ( W .,olOWOIlI IlQ2428 MI-tl
130311'''' ,(lmW"O ( WOII: ZIOH olltt
~11P'" lOrnW.. IW OOJI 3<'~ MHz
T~ S"'IChing av...... , ,,13 81'OC
Low Noi.. Pr.ampe & preamp kiIS- 432. 902. 1296 ,
1691 ,2304.2401 , 3456 MHz. 5.' and 10 GHI
:J:l.Ho\ ~ IlIBW goo llHz 138'0' S!lC
21.NA ~ 61lllNf 12l16 11Hl lJ 8V 5 !ill
l :1J11, ~ 1l1BNf ZD»lOO!lI'!l l]llV $TIl
lflllllllAWP~ UIlNf llBllil'lZ__ lJ8V ! I.e!
<lO!7lJW( ~Q Ql.l1OO!IlHl 6llB t «I
~1<1IIb'~'OGHl WrIt<rCII

em OR WRITE FOI'l MORE INFORM...TION

DOWN EAST MICROWAVE

~ Bill Olson, W3HOT I --I
......' ao. 2310,RR t Troy.ME04981

TRACK SAREX WITH AMSAT'S EASY TRACKING
Two new IBM·PC compatible programs that will make your satellite

tracking faster, easier and more colorfuL

00--13 W1AU cr lOS: 95:23:B1 Tim Juo 00 e2:13:15 1989

Simplex Autopatch
Az/ £1 L09/l"t He ighVR<tnge/ Ph/tld P1VF/U Bop . IS SSE Orbit

174/ 66 71/ 21 36728/37192/12B/B 35/8/U -93Hz 9 57 754
Line representation of QuikTrak 4.0 World Map

MEMBERSHIP AND SOFTWARE ORDER FORM

o Yes! Sign me up for one year as an AMSAT member $30.00
o Yes! I also want to improve my tracking ability.

Program OTY Member Non-member
QuikTrak 4.0 5V. " $55 $75 $
InstantTrack 1.0 5V. " $50 $70 $
(donation inc ludes shipping & handling costs)
o Here is an additional contribution $
TOTAL ENCLOSED: (make check payable to AMSAT) $
o I can't join now, send me more info on AMSAT 73

Mail your check and coupon to:

Washington, DC 20044

InstantTrack 1.0
For those concerned with greater

speed and capability, InstantTrack
offers all of QuikTrak's features plus
instant visibility for your "favorite"
satellites before you issue the first
keystroke. More than 200 sate llites
and 1754 cities are on the menu and
will be displayed in full-color high­
resolution EGA or VGA modes.

InstantTrack also works in back­
ground mode, tracking a satellite and
pointing your antenna while you run
other programs.

Hardware requirements: IBM PC, AT, PS2
or clone with at least 512k memory. EGA
or VGA graphics required. Numeric
coprocessor not required but recom­
mended. Mouse not required but can be
used on the map screens.

These are only a fewof the features of Quik·
Trak and InstantTrack. The figures below
reflect suggested donations to defray
production expenses and benefit AMSAT's
non-profit, educational activities.

PO Box 27AMSAT

QulkTrak 4.0
Whether you want to identity the

next time Oscar 13 will provide
communications between two cities or
if you just want to know the next time
you can visually sight the Soviet space
station MIR, QuikTrak will let you plug
in the latest Keplerian elements for up
to 100 satellites using a new full
screen editor. QuikTrak also supports
auto-trackinq.

Observe a single satellite in realtime
or select multiple satelli tes and set
priorities among them. You can track
satellites from over 100 different cities
and the satellite ground track and foot
print is graphica lly depicted on a world
map using either CGA or EGA
graphics.

Hardware requirements, IBM PC, AT,
PS/2, or clone with minimum 512k
memory. Any monitor for text and CGA
for color. Numeric coprocessor not
required but math recommended.

Association of

s~

p rofcs::donals

• FCC REGISTERED
• MICRO-COMPUTER CONTROLLED
l! REVERSEPATCHFUNCTION
* EASVHOOKUP
* USER PROGRAMMABLE FEATURfS

- 1- <\ DIGIT ACCESS cen:
- TOll lNHIBlT ACCESS COOE
- ACTIVITYTIMER
• REMOTE RfLAY

• PROGRAMS VIA DTMF
• ALL USER PROGRAMMAEILE FEATURES

OEFAULTFOR OUICKSET UP
TCCRIlERORIlIR"llRE I~IlIR""'T ION CllNTICf

ol 1 [1(;1 NEERII(; 53.1 " W IllSE. lIfCDU. filE 685C6
( <<Ill "86· 3153

(IT I'" WIRElll t [S1EOUlS AllIl I5 5tlIPl'II(;

CIRCLE 39 ON RE"DER SERVICE CMtO

M""be<
DON'T BUY ANYMORE

PC SORWARE FOR AMATEUR RADIO
until you've eva lua ted Shareware!

LAN-LINK
Smart multi mode auTomated packet operenon
for TNC2. PK232. MFJ12 78 and KAM .

WHATS-UP
I'\now what 's up WIth the Mocrosats

LOGBOOK
Dbase 3 l ogbook Package

CONTEST
Contest Operation

cass
Sweepstakes sirranatrcn (game).

WHATSON
Propagat l(lfl Predtctlons

Senll 55.00 f or any evaluallOfl copy ($10.00 for all)
t o G3ZCZ. P.O. Bo~ 3419. Silver Spflng. MO 209 18
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Amateur Radio Via Satellite

lor message forwarding through lhis
hamsal.

The DOVE

DOVE-OSCAA-17, sponsored by
BRAMSAT (AMSAT Brazil). has be-­
come e" l remety popular. With over
four watts output on 145,825 MHz, it

can be heard by almost any two meter
FM radio. Many home stations with
only small omnidirectional antennas
can hear ttle signals and receive the
standard packet lelemetry. There have
been many reports from enltlu$iaS1s
with only HTs and " rubber duck" an­
tennas.

DOVE stands lor Digital Orbiting
Voice Encoder . Wh en the ground­
control stations both here and in Brazil
gel operatiOns sorted oct. the voice
operations will begin. We e..pect that
voice wi ll cIominate over packet by a
four·to-one ratiO

Twolorms of digilal voice ere possi-

437,07510MHz 12OOb\l'S BPSK (558fAX, 25

WEBER.OSCAR 18 orW().18

43712580 MHz I 200 bps BPSK (558) AX 25
TAPR or GJAUH orPacComm PSI( modem

437,15355 MHz 1200 bps BPSK\SSB) AX.25

UOSAT-OSCAR 15 Of UQ-15 Of IJO.4
435 120 MHz9600bpsAfSl( (FM)AX.25
GJRUH orK9NG 9600 baud modem or
-05.120 MHz 1200 bps AFSK (NBfM)Slanoaro Bel 202 rnotIem

Nole,CCOCltlllfa, 740x960 km_, Sat. not heard sincetaunch6ay

PACSAT AM$AT-oSCARI6orAO-16
Upl ink 145.900.145,920,145,940, 145.960MHz

AFSK (FMJ 1200 baud AX 25 Manchesler
Normal PSK Downlink437,~ MHz 1200 bps BPSK(SSB) AX.25
Raised Cosine Doorntinll437 05130 MHz f200bps 8PSI< (SS8) AX,25

5-8andOownklk 2.col 10&28 MH.z 1200 b\l'S BPSK (S$B) AX 25
TAPR orGJAUH or PacComm PSK modem

D1)VE-OSCAR 17 orO().17
145.82516 MHz 1200 bps AFSK (FM)AX.25 ordigllalVOlce messages
145,82438 MHz 1200 bps AFSK (FM) AX,25 or digilal voce messages
Standard paceet TNC tor either signal

5-8and Downlink 2.col .2205 MHz 1200 bps BPSK 1wall
TAPR Of GJRUH Of PacComm PSI( modem

437,10200 MHll200bps BPSK (SSB)AX,25
TAPR or G3AUH or PacComm PSI< mod&m

ATV NTSC Uphnk 1265.ooolrdHz AM-TV
Nelle: ceo camera. 350 • 350 kin _

LUSAT LUSAT-OSCAR19orLo.19
Uplink 1ol5,840.1-t5,860,145,880,l45,gooUHz

AFSK (FM) 1200bps AX.25 Manchester

WEBERSAT
_PSK

"""""".Raised ceeoe
Downlink

UoSATE

"""""'.

Normal PSK
Downlink

Raised Cosine

""""

DOVE
FM Downlink No. I
FM Downl ink NO.2

Table 1. Frequencies and modes of the new Hamsals.

UoSAT0 UoSAT.oscAR 14 or lJO.14 or lIO-3
lJplink 145 975 MHz 9600 bps AFSK (AI)
DowntinIl. 435010 MHz 9600 bps AFSK (FMI

GJRUH orK9~ 9600 baud modem or
435,070 MHz l200bps AFSK (NSFM
Standard Bali 202 modem

LlI--AMSATCW
Barco" 437.125 MHZ 12wpmCW tele"l81~ 7SO mW

Miclosals ,1..0.16, DO-17, WQ.18. Lo.19
MaximumRF power output: s.owans
Raised Cosine WSK) transmitter PEP:90 warts
s.8and transrnllle.- output 10 wall
8PSK unitsarecapable 01 (lKlI) baud operation in acldilion 10 1200 baud

FUJI Oscar 20 or FQ.20 orJAS.tb
JAUplink 145.9llO to 146.000 MHz
JADownlink 435.900to435.800 MHz 1wall
JOUplink 1458&l .145.870.145.B90,145.910MHz

AFSK(FM) 1200 bpsAX.25 MancheSler
JO Downhnk 435910 MHz 1200 bps BPSK (SSB)AX25

TAPR Of G3AUH or PacComm PSK modem
JA8eacon 435195MHzl00mWCW

mic particle and 1ol:a1 radiation dose
detection devices, along with a packet
redlc communications e..perimenl. It
will be availabla for digital commun ica­
tions when the control operators have
qualified its on-board systems. Signals
are loYd and can be decoded on units
like the PI(.2J2 that have been hard­
ware-modifled for inverted mark/space
lanes. Any system capable 01 down­
loading Irom U-O·l 1 is ready for U-Q.
14, it it has an appropriate 70 cm FM
receIver.

PACSAT-QSCAA.16 is now avail­
able for stc-e-ano-tcrwarc packet
operation. The digital transponder is
completaly compatible With any station
that operated through F-Q-1 2 's Mode
JO digital system. Spon sored by AM­
SAT·NA. and monitored by control sta­
tions here in lhe States, this satellite
provides a useful link lor lerrestrial
paelIet systems. Galeway statiOns will
be set up in maiOr metropolitan areas

Photo B. Inside view olthe TAPR 1200.
(WA5NOM photo)

Membership is $30_00 per year and in­
cludes a subscription 10 the current
newsletter and discounts on software
Dues pay tor publications, selaoes lor
AMSAT's two paid employees (every­
one else is a volunteer) and more ham­
sets. Look at it as an investment in
amateur radio's future.

AMSAT-QSCAR·l0 peoooes Mode
B (70 em up and two meters down)
operabon whenever lhe solar panels
are properly illuminated, The apQ9lHI

of this satellite's orbn has drilled 10 the
south giving excellent operation to
South America . Africa and the South
Pacific , including Australia and New

Zealand. The on-board computer no
longer functiOns due to radiatiOn dam­
age to the memory cecuus.

UoSAT-O SCAR-l1 conti nues to
send telemelry using 1200 baud Bell
202 format tones on 145.825 MHz FM.
Bulletins of interest are sent between
frames of telemetry. On selected days,
the digitalker can be heard speaking
te lemetry num bers in eesuv-uncer­
stood English.

AMSAT-OSCAA·1 3 is still the most
versat ile satellite with Mode B, J, L (23
cm up and 70 cm do....n) and S (70 cm
up and 13 em down) transponders. The
apogee of its elliptical orbit has been
drilling slowly northward. Roundtable
contacts between hams in Asia, Eu­
rope and North America are now very
common.

UoSAT-OSCAR-14 is perform ing
well with 1200 baud ASCII downlink
signals on 70 em. The satellite has cos-

SEVEN new amateur satellites have
been launched Table 1 provides data
on me systems of each.

Today we hava 10 active hamsats. if
you include the intermittent activity of
AMSAT-QSCAR·l0. Unfortunately, lit­
tle has been heard from UoSAT.oS­
CAR-15 since January 22. E..peri.
ments on U-Q.15 include a camera
imagIng dwice , Iransputer data pro­
cessing units and advanced Europea n­
made solar cells, Efforts are underway
to determine why it has nol been trans­
mitting

The microsat launch program has
strained AMSArs bYdget. ff you have
been thinking about joining, now is the
time. Your support is needed. Conlact
AMSAT at (301) 589-6062. You can
also wnta to : AMSA T, 850 Sligo Ave.
1 600, Si lver Spr ing MD 2097 0 .

The need for lengthy recharge ceoocs
with the computer off hampered BBS
act ivity, since the memory would be
erased after only a day or two of activi­
ty . F-Q.20 should be able to maintaIn
the memory during charge or strictly
analog operalmg periods. Enough
power may be available 10 run both lhe
analog and d,gltal lransponders simul­
taneouerv.

More details on F-Q.20 (known as
JAS-l b prior to launch) can be found in
the September 1989 "H emsets"
column in 73. The September 1989 15­

see of QEX from the ARRL carried the
ertcre " Introd uction of JAS-l b." from
the J ARL (Japan Amate ur Radio
League).

Taking Stock

s.oce the beginning of the year.

Photo A . TAPR 7200 baud P$K
modem hooked up /0 a packet TNC
and ready /0 go for Microsat or Fuji
digital communications. (WA5NOM
_0)

Beyond Microsats
On Wednesday, February 7, 1990,

Fuji-OSCAR-20 was sent into orbi t
from the Tanegash,ma Space Center
in southem Japan. It was launched on
an H-l rocket with Manne Observahon
Satelli te 18 lind the expenmeruat DE·
BUT satell ite. F-O·20 is performing
flawlessly _

F-Q-20 has both dig ital and analog
Mode J transponders. All uplinks lire
0I'l two meters Wlth downlinks on ro
em. The digital package i$ K!enlieal lo
the now silent F.Q-12. It uses packet
AX.25 protocol with 10Uf discrete FM
uplink channels and BPSK (biphase
shilt keying) lor the downlink. The
analog transponder is 100 KHz wide
and Inverllllg, A lower Sideband Signal

tral'\Smitted by a ground station hlQh in
the transponder passband will be
heard on upper sideband low in the
downl ink passband.

Thanks to effic ient gallium arsenide
solar cells and a larger surface area
avaIlable for cells , F.Q-20 has much
more power avaIlable tor the communi­
catiOn and command systems than F­
Q. 12. The power outpul is more than
10 watts at the beginning of life in orbit.
F-Q·12 had only 6.5 watt s ava ilable.
Power budget problems kept F-Q.12
from lasllng more than a few years.

Andy MacAl/,sfer WA5Z/B
14714 Knightsway Orwe

Houston TX T7083
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Photo C. Al W5RAR, lhe Johnson Space Cenler ham club, during lhe Microsat
launch (L to A): WD5GAZ, N5FVM, WASLHM, N5JXS, N5LKJ, WASNOM and
K5ZC.

uplink to an att ic-mounted ground­
plane antenna, and a nine-inch copper
loop on a wooden ClJrtain rod in the
shack .....ith a preamp lor the 70 em
do.....nlink . Satellite operation need not
require expensive equ ipment.

A5-101111rom the U.S.S.A. ha5con­
tinued with Mode A (two meters up and
10 meters down) operalion. Reports
from AS3A at Moscow Univefsity indi­
cate there has been some dilflC\J lty up­
loading commands to A5-l0, but no
eenccs interruptions 10 satellite 1,1 59

are anticipated. The AOBOT auto­
transponder has been off during peri­
cds when its me!TlOl)' buffer has been
lull and 1'1()( yet cleared.

RS-1 ' , which is physically attached
to AS-l 0, is still operational but is 1'1()(

active wtlen A5-l 0 is on. A5-11 ptoba-

b1y won't be usable until AS-10 be­

comes uncomm andable from Ihe
ground .

SAREX Update

The March " Hamsats" col umn
leatured informaUon eooct the upcom­
ing SAREX (Shuttle Amateur Radio
EXperiment) mission originally sched­
uled lor April 1990. It now looks like
there will be a May launch, The astro­
nauts will be able 10 watch lor access
to specific ground stations by using
software developed by W5SXD and
WBSCCJ 01 Silicon Solut ions, a Sugar·
land. Texas, company. The modified
version of SSt's GrafTrak 2 will run
on Ihe GRIO co mputer used by
Ron Parise WMSIA during the mis­
sion, OJ

Photo D. N5LKJ, WA5NOM and N5JXS get ready for the first signals Irom the
Microsats at W5AAR.

ble. The system is capable of creating
voice by using phoneme building
blocks, or il can reproduce messages
that have been recorded on Earth , dIgi­
tally encoded, transmitted to the salel­
lite and stored in m&!TlOl)'. A possible
use lor DOVE is to send AMSAT bul­
letins by satellite similar to the method
used by u-Ovtt , but .....ith t.....o dist inct
di fferences. DOVE has much more
transmi tter po.....er . and it can send
slandard packets. Anyone with a sim­
ple omni antenna and a caceer TNC
(terminal rcee cont roller) can get the
ccnenns. SIXhours alter a conlrel ere-

ninlh picture, although blurry, was of
the Earth. This encouraged ground
control stations at Weber State Univer­
si ty in Ogden, Utah, 10 get WEBEA·
WARE picture-decoding software out
and available to AMSAT control sta­
l ions. The satellite has several experi­
ments on board , but the imaging act ivi­
ties have proved to be th e mosl
popular. Check ..... ith AMSAT-NA lor
prices on WEBEA WAAE. Substantial
discounts are available lor members.
AMSAT also has tracking software lor
most popular computers.

LUSAT-OSCAA-19 sponsored by

UPDATES
uss Drum Special Event

Aefer to " Special Events" in Ihe
April issue. The Special eveot Station
K4AOO, operated on Apnl 11th by the
Mobile AAC trom the radio room 01 the
0 1 the SUbmarine USS Drum. is com­
memorating the 9011'1 (NOT the 75th)
anniversary 01 the US Nava! Sub­
marine Service.

Number 15on your FHdbkl< e...a

ICOM America Service

The ICOM Service Survey by
Gordon West WB6NOA , sched­
uled 10 appea, in this issue, has
been moved up to the June is­
sue, Look lor it thenf

Pholo E. WASLHM and WA5NOM check orbital predict ions lor the new Microsats
stlorlly alter launch .

See _ ....tbl>wl_~Q"d" scIlotmlIl'Ie 00 pItIJe 4S 01_ Febroafy 1990 ...... 1hi:s .is II.­
COf19Cr8d schemaric (rIw 3,7_ I meg fflS.isfOfS hadbHn 191rout}. """' impnMffl>lJnr (1'IOUl "",
o f IJFCap.8lCiror b9_ ,"- coil lind rJ-1tJ). lor '1'1II 60 kHz ftHrjItJ rod 8Ilr6tWl ', FEr IImpII""'.
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AMSAT Argentina is virlually identical
to P.Q·16 except for its CW-telemetry
beacon on 70 ern and the placement 01

the attitude alignment magnets. lis ori­
entat ion slightly lavors the Southern
Hemisphere. The CW beacon from this
miCTosat was one of lhe first signals
hea rd by steucns mon itoring the
launch and listening for signals from
the new satellites. On-board systems
are performing extremely well.

Fuji.QSCAR-20, as noted above, is
our newest hamsat and provides an
analog (voice and CW) transponder in
add ition 10 a digital communications
syslem. One slation. KASDNP. report ­
ed three sideband coniacts on one
pass using 50 .....etta on the two mete'

And More . , ,

WEBEA.QSCAA·18 has begun pic­
ture transmissions , The CCD (charge­
coupled device) camera has taken
many pictu res lor doWnloading via the
BPSK 70cm transm itter . Several 01 the
first pictures were dark since the cam­
era was aimed toward space, but the

non uploads a bul1ehn to the satellite
every person on Earth interested in re­
ceiving the message will have had a
pass 10 do so. Scheduling the use of
this ext raord inary resource .....ill be the
respon sibility 01 BAAMSAT' s presi­
dent . Dr. Junior Torres de Cast ro
PY2BJO, and others in the BRAMSAT
organization ,
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C Jotln reall : Gard en Clly
Tou,D6 France ,John ·s I"st
disc. "arr>&d him an Emm~

awa 'd, and he was '8ClInlly
""'lid K8)'f1olIfd~'nlI' s
BnI Ntow M isl o! the Year.
Th.. p<lIdominanlly I«lyboafd
01ilIt lied disc incIudIIII a QOUJl6e
oIcoIlRboralrYeefforU, featur­
ing such notabIeI ..TOOlS
Thoelmanll. Michael McOonald.
and Tom Scott,
000 4(lrn ·89 CVPI)133 $ 12

Sleye Mako... k l: Marl
Jll2l tusion leaturing Da....
Liebman, Kent Jordan ,
AOD 36m'88 NEB5004 $15

L IBrl sn Gallagher :
Comlni Home
Th.. is a warm and e,clling
II'lOwCa!I<l It.- a young. lalenled
tnuIICian, Inlluenced by [)ay;cj
Sanborn. Spyro GyrI, Jell lor·
btr.and MICh_ 8teck... en.
an began 1D de, IICIlI'''' own
urliqu<l &OUnd,W rth the d'Iref'si.
Iy and range shown on Coming
Horne,ItIar"isno~toon

thaI he has 8 brioght luIu'e.
AAD45m ·89 CYP0126 $9

P1u'*'f: TrtI9iCRI Chi.
HItfe·. a dole 01 originlIIl1IOOfd­
'"lI8 by the studIO tnt/SIk:ian lor
lhll new Cosby Show
ADO 48m·89 oPOll811 515

C l enny Breau: llRl S... l co lS
E.c.pI tor his acous1OC pla'fI"Q
01 ' ·Pam,·' Breau ma;ntyplays
III bocp.onthoRdoIe
MO 5Om ·88 ADE:5024 $15

L Wlndowa: French Laundry
like the music ohoch
contemporarieS as DaYid
Sanborn. DaYid Benoot.
and KennyG . WondowI'
tnuIOCdeftes e.1It<ng Labels.
A lillie bit 0I;au bordenng on
new RQ8 WIth 10ft pop inIlu­
-. the meIodtc tunes
8¥Oke a whole """" c.l"lIO'Y,
perhaps best ca!1I(I ectectlC
<'"
CD Review rtlada,s- 7.818.8
ADD42m '89 CVPG124$12

O Tlm WItlRbert:
Outrageous Templatlona
Flute player r ,m WlIt$b8rg

~ates ""'"
iIwI~greatI OaYid

Benoc. """" Porcero. s-e
lul<alher. andLae Sklar on
Ill.. """" dose. IncludtII one
¥OCII wrth Am y Holland
T1I<l DB#Y B,"uplilCel
his music " somewhere
betwe&n new agEl and
lusion .' ·
ACID 43m '89 CVP0123512

-

C lmport E>por1 :
Firat Time Oul
An e«,it,ng musical prOf8CI
leaIunng music p"/QI ",ad by
an ....." lbla 01N4lwVorl(s
II.- musicians . ()ngonaIIy
",,"'lIXI8tid on eon'lllUI« and
_, ,-.zer by Red St,John.
tr_1ormlId with .....~
......11 by Byron QIHn,
.. ,rich inslNmElnlal ofI"ring
ona sonic silV9r platt.......
_ClISfl Box,
ADD41m '88 FOC235111 $15

- T.... HeIntl
I<e'ybotrdOlt Twn Heintz I'oaI
QUick ly become one 011'" hoi
new talents 10 watclllor
AAD38m'89 TBA246512

RoO McConnell & 1M
~er-:LIve In Digital
Hent·s a recording lor the ..-l
diii» ' .. '!I audiop/lila
D00 67m '88 S8Jl06 5 15

c:Gran1 0.0-,
AI My TomorTOWS
.-bya none piece band
onctuding saxopholllll Sam
R,ney. Grant pia.,.. e1Mera!.
elecltoe. acousfoC. and 12 SIring
9Unan in tltlSd_ set ot
popIconlemporary jau seee­
liOn•. This Iivtt-in·the·sludio
reco'd,ng is guaranleed to Iu,n
you inlo a true G" ilSman Ian!
H,a prllYious disc Showman is
alao eyailabIIJ fTBA224J.
AD046m·88 TB0I.241512

(' 1_ to PIKOIIl:
He. ",elO PMCOIII E Grupe
The ongonaIrty and -.atolrty 01
tnis "'usicaI gen...... remart<.
able. W~h Illis -'bum youCln
_ why. in Brll2~ , Hltfmtllo is
known as 'The Wilard 01
Sounds.· !HAP50051and
IHAP5007Jare also avauabie
ADD 38m ·89 HAP5009 51 5

C Bob·s Oiner
ThIS hol """" group'. onusoe is •
grM1 con te<TlPOl"lI'Y miI 0I1!le
IP"'I 01 i&U. _~ 01
RaB. and the danC:1fIbiloIy 01
roCIt The sound is a blend 01
the Crusaderi. S1eeIy Dan. and
Weather Report. Songs 'nclude
" Cherry Coke ." ··See You at
tl>& Dine+" ," "Ova< Easy." and
" HaW YWanress." just l o
namEI a lew.
CO Review8l9 Apr.·90
00 58m'89 OMPHI $1 8

T ake all " Adventure in Music " willi our
Jazz 4-Pack! We·we included a aesr­
sellIng big band disc , a relatr<ely new

CO by an up-and-coming keyboardIs!. a ecce­
targui!ar-orient9d disc.arld a tesser-kno....rn CD
by a highly lalented saxophonist. You may or­
der tile t,tles individually. but the 4-Pacl< saves
you 14% off tile combined price and best of all.
you get 10 hear some new music you might
have missed out on otherwise!

Order : JZP401

ALL FOUR DISCS
ONLY $49
YOUSAVE$B

See Order Form on p. 50

SPECIAL

4-PACK
OFFER

JAZZ

-.....

O Vlcto r F. ld man ·.
Gen.,.lIlon Band:
Hiih Vis ibility
Vietor Feldman .. welllespecl·
tid lor his tal&nI on ¥ibes and
manrnba., as.... as... acous­
l oe po¥IOand.~"'Of1< .

HOI band is COl 'OOSfId 01 SUCh
notab'es as Tom Scon. f.la>:
8ennell, and Dean ParkS.
(Other discs ayaolabIe: Sot!
S_[~l, S8<:reI
of the And9s [TBA80531.
Fies /a ITBA8068I. RIO NighlS
ITBA225J.)
AAD 42m '89 TBA208 $12

MUSIC NEW HAMPSHIRE
ma ll o r d e r m u s i c serv i ce

S<:o11 Joplin '. R891ime
Pianist Scot1 Kirby li¥es and
brN1hes JoplIn. You" be un­
abIt 1D keep Inln1 danCIng 10
... fast rags and you" teet ....
sobbong duAng _ 01 his
IIOw peces. you·... got 10 hear
h'M play! (Also llYadKJIe on
cassella. 510) CD RlMew918
Apr.'90
ODD 6Om'89 GPA01518

"-D. : Bac:h10 Sou..
Thos Slunrw>g recordong 01 one
01_ ....gesI popeorgan5 in !he
world 1eaI....... 8Kh'. ··Come
S_ Dealh : ' wagner's
· 'Pilg<in"o·s ChoruI.·· Sousa's
" Stars and Strop" ForaVllr ."
Samuel Barbel ·s •.Adagio!of
Swngs" (Theme lrom
PlalOOn), and much more,
00 72m '89 PNR101$15

AnlOO'lio Vhrlllctl :
TM FourS.•• aol'
P!loIl\afmonoa V'rtUOSl. Roehard
Kapp; Paul PeallOdy , YIOl,n
Also includM Concerto lor
2 Vic/ins in A mm(lf, Opus 3,
No, 8. This disc "eummetes all
others I ,om the cornpe1ilion
Buy thisd'sl.: ' ''_ CDR
CD Re.,;e". 101 tO Aug.·88
DOD5llm ·88 ESS1D01 5 15

lJ}' ')Jl 'I ~ t . .

~' !If 'j'.
--~---,.---=-- _..

A_O·O.., :
In A Mello.. T_
Anita O·Olly. the tarnous)az2
s,nger. has recorded albums
..,th Gene Krupa. Benny GoQd.
man and omer greal bands
But sne has oll&n lalklld about
oo;ng an album 01 he' faworite
songs fhat we.e n&\Ier reco",'·
lid Here is thal album
MO 55rn ·89 DRG5209 $12

Peggy~: MI.. Peggy
SIngs the BluM
··You·d ha..10 look hard 10
I ,nd a more ......,... vocal
album Illan thIS _ . J&rmoler
HoIloay, Doane Schuur. Pan,
Labelle, and all the other
sc 'eame's who mistake vol·
ume tor soul ought 10 be Iocklld
up w,th this album until they
get ~ righI"
- S/6f80 Reon.w 0..; :89
CD Re,,,,.. ...-s9 819 8
DOO.atn ·88 MUII60155 $15

r:: VI••ldi, Viola d '.more
Concerto.
liszt FerencCh~mb8'

Orchestra, Janooll Rolla
FiVll 0 1Viyaldi·s si.
COl~os lor 1m. unoq""
,nslrumenl ...e per10rmed
on tltlS CO Tht IiObst.
Laszlo Barsony. oIlfI<S you
the~to~ on the
~ beauty 01 the ¥lOla
(I'amor,,·s sound
CDRe>'iew 1011 0 ./an ·87
AOD~m ·86 HUN12162$18

BEST SELLERS

MAILORDER
•

CATALOG

T he independent record companies have put
marvelously creative musiC on CDs that are
almost impossible 10 l ind in most record

stores. You can now get these CDs by mail via
MUS1C/NH, Take a look at our new listings. Broad­
en your musical horizons!

We try to have every advertised CD in stock wailing
for your Fax , phone, BS S, or mail orde r. We pledge
you fair pr ices, last service. Write lor a com plete
catalog to MusicJNH, Antrim NH 03440.

L ... K-'rt_ cpe 01
Synl-.r llllual<:
Dwlgflt KahIl. P!'l 0 at !he
VamahaHX·'
...beautifully d'll,tal "Kalnas­
cope ' of 16 well· known
songs and 6 . 'Clling o<iginal
com pos itions; bog band. disco.
rock, new age. Ch.."..;h. and
classical, " Dw>ght KalilS
plays masl&rfu.., the scope
oIlt\11. 5yn~. &mal'lng
YOU" be plaY"'Q lIIe dose- ..•.~
_CD Re. _ 101'10 Nlw.'89
DOO SSm'ag KSR101 $ 15

rl Telem~nn & Vlweldl,
Concertos for RKorder .
Baroque Ba_n. & SIring.
The Oronnlngholm a..roq"".-
Thtle¥el '"~
• SO I>igh. the sound 01
theM instruments SO
appelling. and _ muM:
SO ecceu'bIIJ. /US! about
an'f0<"8 could I ,nd IIQMellllng
here !hey would hke . espec,ally
,f you·re a Ian 01 Baroque wind
musIC
CD Review 10110 Jl n ,'86
ODD 52m '85 81S271 $ 18
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MARK ALL THE CDS YOU'D
LIKE TO HAVE, THEN CALL US!

(jOur Hymna
WI\aI happens """"" Amy
GIant. Russ Taff. FiI'SlCIi .
Perra. Moehael W, Sm'th . Take
6, Bruco Carroll. Phil K"aggy,
Way,.,. wetson. and Kim
Boyce gal logelhe' 10 . lng
hymns? A poweoful . ..-.ng
coIIecIoon reauns.one lhal
careluly pteserveS lhe hNII
01S«fed I>ymns whola inluslng
lhem wl\fl a "tgh-sponled
Yl1 atoly.
AAO 37m '89WRD910760 $15

r-'T.... P..... Band:
You A,a So Farthlul
Tile Pra... Sand shInes ..... lIh
conlemporary praise and WOf'
Ship music lhal .....ill hit hearts
all over Amttnea . The approach
is SImple, personal and hean­
Ie/I in the acousIlC and sensi­
_ ......liiogerneo llS 01 dassic
songs 01 Pf_·
AAD 36m '89 WRD28887$1 5

[ IMorgan CrY."
Sland Up . nd Shoul
Ful at lhe pop!rock musIC lrtal
made Cryar a best-....ng de­
but enrst in 19f1S.lrtiI COli II-.
¥Orad .....'lh touerte& oIloday's
popular popIIoIk IflSlrumenta­
toon and Morgan's Smooth,
pure vocare and ly'oeS. H,s
roots on rOCk 'n' roll give h,m e
sound lhal is rich in le. ture
.....h p1eMy 01 soul
AAlJ 37m '89 WRD46n $1 5

r: Slndi Plltl:
The Frle nd-'>ip Company
Wilhoul ncephon lhe most
recognizable name in leday's
ChriSllan music. Sand, Palti is
synonomous w,th hoi records 01
lfIehoghes!quahly Sand"s
bve for kids II eJ<pr....,;! hera
'" an album ItlaI is ..... 10 be
embraced by !fie young and
lhe young al heart Fun ' Mov,
,ng' E.c't,ngl
AAD 38m '89WRD9059fi0 $ 15

[ Ha rlan R09IfI & Smllty
Price: Hymn. In Colour
He<e's a 00lIeC'I000'I 01 _ 01
_Ined and true tr""oonaI
hymns 01_ CJtureh. now sen­
. ,loveIy performed 0f'I jllano and
e!ec1ric keyboa rds as onl~ lh,s
doocan ,
AAD 43m '89 WR0289fi7 S15

l RECESS
TIMe OUTI You MttId a break
from musical mediocnly-you
need RECESS! The.. s" ......'Id
and CfalY!il"'YS from CI'Iicago
..... !I"'" rou .... ed_toon in
creative~ and Cl'IrtSl:­
certlen,d pop music ...."
conerele melsageslor today',,_.
AAD 46m '89 WRD4372 $1 5

Cl1loe Talleya, Typ;eal Day
Inl..... r ........1release PfO'
duced by Gary McSpadden.
me Ta lle ys s,ng Christ'an
songs with a w,d" range 01
accompan,ments includ,ng
8eIa Fleckon Iwljo and
MarkO'Connor on mandOlon.......
ADD37m '89WR097I16JO $1 5

C The 2nd Chapte r 01 Acl . ,
Wllh Foolnola . in Ihe
Volume ol lhe Book
ThrseXlended length CD c0n­
tains lI>e group's enl"e l,tSll'*O
landmark albums 60m out 01
the spirifual_akenrng 01 !he
early '70&. lhese 24 OItg,naI
songs uncover some ol lhe
foundaloons 01 COnlempora ry
Chrishan music.
AAD 74m'89 WR0187Q.t$18

r Speclrum,

Tho """""" ..........
Spectrum appropnaIeIy !\afTIM
Ifllll ....nbow sampling The ar­
ra~ 01 C,*""" dell{lhlS you wrtrt
lhe selected p,ano, gu'ta r. and
keyboard potlC\lS performed by
some of leday' s mosl ,espect,
ed Chnsll.ln musicianl
AAD45m 'M WRD147U$15

r Ru.. Ta"; 1loe Way Home
RuM Talf"s vocal perfotm.
a~and un~Ua~

recortlmgs have made him one
01 the best·selling ma'" a rtislS
,n contemporary Ch"'l,an
mUliC. HIS lrumpeHika voice
em.rges as II lrom black and
"""'a ..to IMng color '" !tl<S up­
beat ....... dose 01outstandong
_a1 range a'nd_1OflaI
deplh.
AAD 46m 'B9WRD6BB061 $ 15

C Quiel Slreams ,
Mulle 10 RH lore the Soul
FMI Irarqull,!y cascade
around yo., as you rest WI lhese
QUISIIy po arfulltym... 01 laJIh
Includes "How Firm a FOUnda­
toon," " There Is a Balm WI
Gilead." and many more
AD47m 'B9 BRWS214$12

E Beside 51111 WII_
Twenty-IWO golden hymns 01
tlllh lealunng Jon Clarke on
PanPPes.accompatIOad by_
Don Marsh Orcheslra lamhr
couldn'l ila"" done it belt""
AAD 35m '65 8RWS033 $ 12

D Smoky Mo unlai n Hymn.
There's no plaee more peace­
lui end relresh'ng lIlan the
Greal Smol<y Mounta'.... and
th,. bes!-...-...g..-Iooo,ot
belll/l1fullolk hymns """ too " oed
on. aulhenl>c ,nstrumen,. laI<es
VOI' lhere'
ADD JOm '69 BRWS137$12

RELIGIOUS

'"9 4 );

ii

senl Woody Guthrie at his best.
both wnfing and Ilngo""il. In­
cludeI ''vtgoianle Man, •
..Prwtry Boy Floyd." " I A".,·I
Got No Home." 0Irte<s

AAD oUm'88 RNDI 040 $ 15

(I yltlkH l"!ilI"'Vity:
_In' Up l Hell
FOI over 10 \"I Van_In-
genuoty has run ~s own contra
dances In New Hampshire .
d raw,ng dancers lrom all ove'
Ne ..... England. Theyperlorm
both frad~iofIal and f'II"<Oly ""';1,
len lunes 0f'I old and ....... in­
struments
AAD 12m '89 RND0311 $15

C Calhy Fink ' When It'll Ra in
Co mea Down
Cath y Fink IUSI gets beller and
belle" From. tolk and acous­
te perf", me< . she has gone on
10baCOirlil one oIlhe IeadIrtg
lighll iriquaIrty dMdl ... ,'. mu­
SIC iriIflIS country . She comfof1.
ably travels Iflrough SUCh d~

verse genres U rockaboliy, rap.
ca lypso, and folk lavorit",
AAD 40m'88 RND8013$1 5

r: l ..te, Flallll Ea rl Scrug!ils :
The MlKury Sa..ion• .
VoIume 1
The disc c:or>'- I\aIt ollila 26
reQOrdongs _ Foggy Mounl..,
Boys made lor Me<cury
FlecordlI befooae" 1948 and
1950. These are newty dubbed
cop'es of trte ori{linal master s.
The d"v'ng, e .ube ranl sound
oi l"" band's tormalive .,eatS
comes through!
CD,q"" ie .. lW8 Feb ' 8/1
AAD 36m '87 RNOIl $15

L Ben & J erry ' . Newport
f olk FI'lli\l'a1 , '88 Uva
ThIS recordonQ Ieal...es_
boggeaI na..- in fol k musoc'
Rocnerd~,DocWal'

son. Cheryl wtIeeIer. Queen
Ida. hi Mah",l, Moses Rescoe.
S,II Morriss e~ , Pa lly Lar~in,

Tom PaoIOf'l. SI\.a.....nColv'n .
Holly Near. Nashville Blue­
gr_ Band, Happy & Artoe
Ttaum. and Or. John. If you
mIIMd!he test",aI , oraven II
yo., __ there . don 'l mlSlth<s
d'sc' CD Re"iew816 Dec .·89
AAOSlm 'B9 AlC1 0S$ 15

C Ricky S kagg. :
F_Ily and Frlel'lds
You know RICk y Skaggsand
Ilia Cf-.I.......... onst....
menIIIi$I, VOCIIosI. and ..ter·
pret",oIt101e Tltllldlle .
howe.er, is ....-hal oIa do­
pa rture lor him w,th us musical
comext 01 Ir" nds and f",moly
ralhe r lhan hired Sludio pla ~,

e l'S. CD Rev.iew816Mar.'87
AAD3Om'll6 RNOO1S1$15

L S pna ..... Her Silver o..n.
Band, W_ Uke . FIre
Sy1Irie has bum onlO the
re<:on:!,ng sc-. u one of the
mOSI explosive enle rtainers 10
coma a long in years , as evi.
denc«f 0f'I " Touch , Don'1
look ," Vefshecan tum soll
and lender on IUeh .... ,'lX*'
hOM" r- OWI"I " I'm Coming
Home .. ,",ake way !of Sy1Irie'
AAD27m'89 Gl Vn709 $ 15

0 80bb y Helma:
Thl. Song '.'o r Vou
Included Of'Ilhls d,sc a re 1'*0 01
Bobby'. giganloe moloon ....
ers."Fraulein.. .......Vy gp..
ci8I Angel." U requested by
hit many rans II 0\Ittf_
Wotld , En,oy lhepuregen"..
tha i it . Bobby Helms!
AAD 29m '89 GLV7270B $ 15

o T.... Moody Brot.......'
Friend.
Recorded in Pragu" , gone
"gold" in Europe. and labeled
" Ihe Inlernalional CoIlabora·
lion oIthe Ve",r" by BiIIbDIIrd.
lllia dlle teaM .. Jiri Blabec
(E-.. Europe'. fim rock
and rei artist) on piano and
John Hartford on banJO
ADD 4Om '88 LAM 10H12$15

D C. rllo n Moody . nd Ihe
Moody BroIkenI
FUMed oIIen on _ Nash.,.,
Ne""""-:' . thlS lamily group has
buill .... irilemallonal k:JIc)wo og
.....nt lrtIir unlq'" t*tnd of 00UI't'
lry. Iolk and rockabilly muu:.
ADD 44m '67 LAM10 157$15

O Tt'lI Moody Broltler. ,
Collon Eyed Joe
' 'Wl>oIe the rest 0I1he eee­
I""""" (lor the Grammy) ha""
vAdeIpreId name ..cogMoon.
and most have majOIlabeI
suppol'l. Ihese North Carol,,,,,
larheels I\.ave none 01 lhe
a bove. Their nominal,on is the
relreshing 'esuh of onlyone
1fl,ng-lalenW'
- n. renrllt5S8Hl'l
AAD3Sm 'flS LAM1011ll $ 1 5

C B~ly Scon ' Billy Scali
From hlS R&B Cla$SOCS w~rt lhe
GBOfg,a Prop hels , 10 his indue,
lion 10 the BMA. Hallot Fame,
Billy Scali rnc>ves 0f'I wilh h,s
debul album. lealuring the hils
" UnIJl TltlS Nogltl" and "S tg
RearWondow."
AA0 3Sm '89 LAN 10201 $ 15

C Woody Gulhr\e,
Ou. 1 Bowl Ballad.
Tho Dust Bowl BalJads repre,

,
IhrOU\lh popular music trom
rode to !oIk, cajun to t;!as"'C"
and beyond' There'.~
thing for~ on this grNI
album.
ADO 50m '89 FKE2010 $15

G Thot Mrilile Brottwra:
Kewllliuliofl Volume I
The ~~ 'amily of NewOr\Itans
music w,1I make you la p. sw.y,
and dance to a unique blend 0'
rock 'n' roll . R&B. ceo-wee.
Jazz. lun k. gospel. and Mardi
Gf8SjNlfade mus;c, lodudls
" Fever;' " Tel II L.JI<.1t 1$."
anCI~.(Vd. 21SPT911SI
also available.)
M£H3m'88 $PT9108 $ 18

ances Itlal includlI some truly
manic: grooves. The bile track
was a mlljOr hit in Buckwhear.
fX>me l,,",tory, Il'IdudM one
bonus cut.
AAO 44m '88 RND20 51 $ 1 5

C Nathan & the l ydeoco
Cl'w-CNa: Steldy Roell
Queen Ida look 0Uf' He!'e's.
stronog. Iredit_ase<! sound
trom lhe "zydeco manorthe
lutu•• ." Asone the mosl
promising artislSto . marge
thus Is . in the rwrN generall(ll'l
01~ zydeco lal­
-. Nal1lan mainlaln$ anCI a. ,
pwIds II-. rich tJ8d~""iSof

C..... mUSll;.

MD S3m '89 RN02092 $ 15

n 1l>a Shaw Brot_ ,
ThotShaw Brot_""........
This coIIec100nof lI'eat SOfI9lI
le11s II-. story 01 tl>l lalented
Ron and Rick Shaw, who have
been performing lor more than
2S yea... , Ind ividuallyor togelh,
er, lhey have pe<formed in the
Blandywine Singe.... lhe P<w>
Seco Sln(pars. and _ Hilsode
s.ngert.who ,_did _Ia­
mous e«.C<:Ut0n9, ·T d
L, keto Teachlhe WOfId to
Siog" CDGuideB/6 JIA '87
ADD 53m'B6 FKE2041 $ 15

C Whita Mourna ln S......'
Besl!
Accnecncn 0 ' 2ti 01lha very
best sonps by 0,.,. 0' the cecn­
try's most poptllar lolk groups
CO Re..- 619 Jl,l/y '88
MO()()()HlI72m 11 ft(E2Mf SIS

f' Kinga1on Trio'
S iereo Concart P... .
All the a.c,temenl and
energy 01 thoo(lg ina l ccncen
is Cap1ured 0f'I this hiSloric
1956 recording
Whal CD_918 Spnng 'B7
ADO~ '86 A(E2(l37$ 15

C St...a Fion and Frie nds:
F..-t lhe Magic
Stev" Fioll and Fr"'rids take
yO<l on. magic al journey

ij",
De lu""

D ,

[- Qu ee n Ida'
Caught In the Act
Tile ",te<;t_ myth.... 01 lhe
~ .... c.p!ured b-'cIIe •
~ san Frar'OC:l&CO
aucj;ence.ll'deco IT\USIC has
been kk..-d 10an inlecllQU5
musical potato Chip , Hear it
once and you'll crave mora'
AAD37m '88 GNP2181 $12

r BuckwhHt l yd_ :
Wailin ' lor My V. V.
ThIsGr.~ed0tSC
ilCOIISIderedb¥"*'YlObe
8"",_al', stl'Of'lgt$l to date,
wrth tight, COITljl&llil'lg perlom'l-

C BeaullOlefl: Bayou C8d~IK
n. bMl 01 ea,un_ loday
'rom AmenclI 's prwnOltnl e:a,un
band The title CuI iI • medley
of wtlat Buddy HoIIV might
tlavedOl'8 in New Orleans with
help trom So Oiddlev and bor_
tOW,rogs trom "Iko IkO,"the
MArdi G•• Indian wong
" RoIIng p"," was IlISlwngby
SO'Iey Broom. one "'the Atly
ea,un ........oo,mal<.... Plus
11m more culS
,,00 44m'89 RND6ij25$15

COUNTRYI FOLK

C Oavid $ch""ufa"
Oulc imaf Playa Dalu . a
David Schnauler plays
mounlain dulcimer better
tMn anyone alive' In Iflis
26-s0ngCO. David and
lopN~p1aylf1l
ptesenll1 sparkling new
OOginal$ .nd $IlCl¥fC.UoI
frllSh arr.ngements 01
classic American songa
AAD72m'B9 $FL3 $ 18

[ Barry & Holly T..I>lan ;
TrUSI In Ma
Tl{lht. aUraet,...., duets,
conlemporary ml.OSic II its
most "Pf'NIin9-tl>l
Louwo 8totl'Iers by way of
Buddy Holly-from BarTy
T_nolEmmylou
Hasris', Hol Band and hIS
.....i.o Holly
AA034m '69 NRE5001 $ 18

CAIUN
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POP/ROCK CLASSICAL NEW AGE

1

I

1

1

I

I

1

1

I

;;;J

-

-

-

-

L c0-.40:
The ~SoIulion
The~.~in

Amer1ca01"*'walnut and
alOI'8I40 dtsca In ee width 01'
standardSl_component ,
T~ alot,", design mak&ll ~
.asy 10 " lorn occbres or add
CDa al any location wtlile the
padd&d slide pr"'ltnts dOses
rrom fall"'ll_ , Units ara
MackabI&. higIlly ..-.
effic;;on" and pro(Id discs from
"",*,.Ils~,walerproo/

Ilnish aIlcJors COt10 be r..
"""""" with on& 1Iand,
UnotaSold~ co-.o S35

DSCS20

0 81" Doug": Jewellatl,
Thos ill a _tAnI new
ageeleo;tro-_lSbc
.....whicfl inCludeS
SiI', meIodoe: . spac:e--crea!ing
ballads. IrisIllol< dances,
and p_ insp""" by tradi­
lional English church music
.nd by an ,neient Gaelic
bl&ssing.
CO Review 9o'S.Avg.·89
MD49m '88 HOSOOSS15

w1loplays w~h a " uid.
nat........9'_ and creates a
proIourdy""ong mood. The
boaauty 01",- _ is .... t.cu,
captured in a nell -..toe: _
bience WJIh a minimum 01..
_ and , ......ItIIu<n of inl......
e,-,"
- CDR YN!tlooJl'90
CO RtMew919 AVO·'89
000 47m'86 NEB5002 $15
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-

-

-

-

-

-

ACCESSORIES

D DloCloclI
The oAgiftal compact lMClod<
cornbil_ hi-Iech 1f'/CI"ll-Mlh
pnociIion quartz accuracy
while adding ptiIrnaIoc: brj.

a.nc. 10 arrv dlIcor. Here'a
proof poIitive lhaIlhe compact
disc', ' Iime has amved, ' War·

UNV40El l $32

DUn~lure:

E..c utlv' CD-Blnd.. 40
ThOs handsom". high quality
padded v< n.... binder will orga·
nize 40 or YOUllavor;le CDs in
1 7/8 ' space, Thadiscsare
heldMCUrelyin 'Salet) lIee.,,'
pages along 'llAlhlh&ir book,
lets, Jour doses per P-oa. An ....
de. P-oa ill also incIudad 10 log
lhecontentsoll~binder. eo..
or i&crw-o;:oaI.(12 3/8")( 1 7/8"
)( 1 I 1/2 ' )

o P" " K"er: Anthem
.,Am""" shows ott"'- SOlo
piano -..or'< 01 Peter Kaler.

....I&ell &gaonIlIailUr& 01 Ih&
clock mo••",..lIlor " period 01
on& year rrom t~ tl&l" or pur·
chB!18

D C,.,.I " Wind:
I....... Trev, '"
ThoI group~ rnd- II) up.
lempO ,.wortl! rnusoc" b'f-...
ingrewae.jau.d . ",new
age and rod< jl'l1O , -.ic

-"M 049m '89 HOC7024 $1 5

-

-

-

-

-

-

tJRouncJ.Up:
Favorite Western Themn
Cincinrwlf, Pops. Kunzel;
Fr~~

The...... and music Iron'lI'l'lOlfie
and TV _terns. Includes
music from " Gunf;ghl at tha
OK COtral," "'Silverado."
'"Bonanza." "rne Rill"man."
and altler,. Don', mOss Frankie
Laine si"lli"ll"'Rawhide,"
Tetarc', famous '"digifal
cows; ' gunligllts, Ilk. Note:
Happy T,.. /Aout>d-Up 2J
[TlC801 el I_ also ..-8IIIabIe.
I't7lafCD7 I llilD
DDD62m '87 T1.C801 U S18

0 6allet Mualc VoI . 1
Music rrom I~ baIl&t stage
inducIing 8on:Idin',
PoIoofsiar'l Dances and In me
~ete-tral ....
TcIIail<OIrSl<y', NlJtCfIIct.fII
SudlJ, Romero ¥>II~
exoerpts, and Chop;n',
PoIon.aisB,
CD R" view8JSAu9· '8SI
AAO 43m 'S8 KEM2030 $6

O T1'le ClaHlc Euphonium
Award·winning virtuoso J"an.
Pie,.,.e Chevalier demonlltat&ll
the enormous possibil,l.. 01
the r......"'-*bIe brass euphOni­
um b'f pIlIying ~ in Hand&l',
COl ..... ro in F Mrnor. Mozarl',
COIlCeI'liO In 8 AM (K191 }, WId
Oanzi', Cor>ofII1o in F ......,
DOO«m '89 ALB201$15

O Beel hov, n : Son"a No. 14
C" MoontlgM " j ;
Plano Cor>c, r1o No. 1
Radio S1"'pIIOnic~'r"
Anton Nan,,!; DubrllVl<a Torn­
M:.piano
Beetr_', MmrWght Son.&r.... ...." "'*' .,;u, his COI ..... 1iO
No. 'lor f>wto ,
00054m '88 PLZ65D08$6

"" Disc NumlN. '"~ "" DllCNumber Pr ice

,.. Pi.... , nl .. a On, y , •• Subac,lpUon SUBTOTAL •
to CO Rev~wfo. on ly '14.117. SHIPPING " HANDLING $3.00

J:l1 am already a subKrlbar to NOTE:POSTAL CHARGES FOA

CO~bu1pl&_ ........ FOREIGN ORDERS ARE ACTUAl. .
Of .. l.....cl "')' aubacrlplion.

TOTALORD£R •

-

,~"- -

-

ZIP CODE

_._._.....-

-

-

-

-

c Ihtt:h Onl
Md>a&I S\8ifI, pIlI'fS mam.
I.-on Ih& t.toncal
10.010 pjp& 0f98'I aI
LO"lIwood Garo&rw.. usi"ll
;q~ ' <lfIlI'l 0/ sttIpS and
" .I_ive percl,lSloion SIICtion
to ru~ advantage. Includes
works by Sousa , Elga!,
Coales. Wagn" r, P,o-koli"v,
VerdI, Guitmant, others
K"p in 8t"9' (Longwood Gar·
0.... Vet. '[01118305] also
availabI& .)

D0058m '90 DTR8901 $15

EXPIRATION DATE

...,- _...-
4 --~ ,­.~.,..,.-..._-­-- .. ' --" ~

l' Bach: Prel_ and Fuguou
100" 0rgatl, Vol. IV
AnII1ony"..,......,. organ
F_u<es PreIuda and Fugw
/tiE MIflOr '-c._ at," 5
533and pes'eeapIia
and FIJgU8 in C MJf>O'.
5.582.
CD R9view 1011 0 Dec.·S7
00D 42m'88 NEW60004$12

B A C H

•

(.IW,A. Mozart: WOfb
Th" d,sc conl,,;n, 5Qme
01 Mozal\ ', moSI wid&!1
known WOtks. including
5yrnp/lony No. 35 ('"HaliflfH"J .
~inGAUjof(AL~

N'f/llt Musir;J. CoJj Fanr_.AbdudIort Il'Om /he
Sttraglio, and .IoIaMagtt atF~...--MJ:i SOm '88 KEIII2OO5 $6
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-
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o 0
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L Surl Mel On; Vol, I
Ifsa 2O-trllCk "'*I tl&aeI'l_
WJlhGaryUsh&<,t~ Four
~. Donna loren, oWl and
Dean, and more, You'.dig Ih&
'Ra' Fink' lull color cov", by Ed
'Big Daddy' Roth and Ih" in.
l"ns" sound quality rrom me
origInal mast"I'S, unrel&1I8&d
cuts, and mo<" fitSl llm& Itu&
51"..0 Egad'
CDFI#>.... teadera-7n.3
AAO"8rn'89 SUIUIOO3 $15

o Bing Crosby:
TI>tt Radio V....
Bil'l{l Crosby al his , .....ed
best on 1'1" radiO sl'lQw$,
leatuMg guest co-appeat.
ances by FLosemar, Clooney,
the An<lrt>ws Sis..... G"Y
ero.by, eanr- eo. " ,
Helen O'ConI'IeII, pi", Lau","
e.caJI and l);cI< P<MeI. All 01
t'- avthoriZed arch''''tI
,&cord ings are derived f rom
Mr. C'OlIby's privat" ' ''PEl
library
M05Om'S7 GNP9051 $ 12

- --...._-
SURF&DRAG~
----~-_ .---

C Bobb1 Owln: AI Long A.
I'm Slnllln '
Subtltl&d Rare 'n' Dan'n
No. I , Ihis 22·track CO
f"alu'&lI liV9 Bobby Darin
PElrIormanc&ll 04 such
dM,a .. " Mack t~
Knde.·· " You' re~yr. Somebody l.ooiM You."
and '"WTlen,Ih& s-c. Go
MartlW\'IIl "
AA061l+m '88 STA1301 $ 15

'1 on ltle chIllS. Wl)(Id.... ide ,
and made Petula Clatk •
$lal'. You',a5l,lrelO
'll'.-.bet " ~."

" Don1 Sieep in the
Subway," " l l<rloolo sPIKe,".......
AA043m'll6 GNP2170 $1 2

--
ORDER
FORM

-

M<t1NH
II! " ,'*1 " 11. DU'" , .

SEND FORM TO:

OR CAll
1-800-234-8458

OR FAX
(603)525-4423

ANTRIM . NH 03440

OR USE OUR BULLETIN

BOARD SERVICE

(603) 525-4438

'l\\ "01 \lot \ Kl lI""

" "

r:

[ Pe1 u" a.1l ',
GrNI_Hlta
Soxteen~ ho(s 01 the
70s in"*"l(lrablll petfor.
IT\¥OCesbyEf9and'sbnllllnl .
voc:aIJst. Many of !heM_

C Jeorry JeH Walk..,
Lhr••o.rv- Ha.
On a cocI .... in Oecembeo
1988. Je<ry Jell goc_
Irwnds togeIher lot • COO lCef"l at
hqs' oldesl dollnce!'WI. TIllIe
c:oncen in its spontaneous and
genuine lMtl,ng is now 'V',I­
ableonlh'ad'sc,
AAD44m'89 RVK 10123 $15
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fall" and others.
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unbridled rock 10J8.Z2. 101<.
tun.I<and~. NPC aIIers
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I
Yes, please send inter-

Imatlcn on your line of amateur

I antennas to: I
I ~"' I
I ADOAE SS I
I I= ~ ~

I
(jIJJ~.B)

I
I I
I I

One Newtronics Place

I Mineral Wells, 1e)(85 76067 I
L

(817) 32501386
_I- ------- -CIRCLE 269 ON READER SERV1CE CARD

I
I

III
• .. . , H ... __

.... H _ .._ .

PROCOMM
1948 Coventry Ct.

Thousand Oaks, CA 91362
Phone: 805-497·2397

VISITUS AT BOOTH 6t9, DAYTON HAYVENTIOt4

AND MUCH MORE•

1057 East 2100 South
Salt lake City, UT 84106

801·467·8873

CIRCl.I" ON MADER S(!tVtCE CARD

MOTOROLA RADIUS
I For the discriminating amateur involved in

commercial communications as well. Meet
significantly tigh ter commercial specs!

I Up to 400/0 discount.
1 3 year warranty by Motorola, an added year

provided by Procomm.
I Mobi leSihandhelds and accessories to meet

your amateur/commercial needs
simu ltaneously.
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Call for your $pecial Price

AMATEUR RADIO AND COMPUTER EQUIPMENT

Ieme Inc, 800-942-88731
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ICOM /ilABTRDN~

CJShcraft
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CIRCLE 4 O~ READ ER SERVICE CARD

IRON POWDER and FERRITE PRODUCTS

AMI~~OOD1U
Fast. Reliable Servi ce Since 1963

CIRCLE 343 ON READER SERVICE CARD

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607

Sma ll Orders Welcome Free 'Tec h. Data ' Flyer

Tor oida l Cores. Shielding Beads. Shi elded Coil Form s
Fe rr ite Rods . Pot Cores. Ba lu ns. E tc.

We.", cae"""d -".......- -
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CIRCLE 390 Dill READER SERVICE CARD

~ AMIGA commodore ....
C~ CHIPS-PARTS- UPGRAOES C~
~ .l~ :n lIe1ll llOlllS $10 95
~, . IS.95 ':M~ 1tJE>r.;() ..~
~.. $10.95 'Jf.lfJ'1i.I-I1 ~. ~.., $10 9S 'S~o-.l S11.95.. $1~ 95 1.3 KiCIISU RTROIoO S21.95

6I02O'J1 Sl J ll.!IO
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"' ....... .-.l "__I... II_"' .. """""'""llLol " u'
__10- 14.000 '·Q1'(;I;()STICI'H$" __ ~

_'" 1uI _ ,_"' """do M "Comooutor _ "-",,,.
""" .. " ItS _ ..".u.s

$10,951lAJSTGUT __ Dl'a_TOCIIN-U

Too Send 101" OUI" FREE eauiol.

GRAPEVINE
GROUP 35 CHARLOnE ORTVE

Inc . WESUY HILlS. N.Y. 109lT

fAll 914·n4..696 9S4·3S4-"48 8000212_7445

0.,1., P,lcn .w.lI.bl.. I:Zl E'J OUR9 TH
Prlc• • sUbJeCllo ell, ng• . YEAR

DISPLAY
-:~. INTENSITY_ CONTRO<.S

SIGNAL STRENGTH
~~ INDlCATOR lED

BATTERYCHARGELEO

ALPHANUMERIC SX7 DOT,
8 SEGMENT LED DISPLAY

>'OWE"VOlUME __

CON''''''-

" OO€
PUSH BUTTON

Se~ll CW, ATTY. ASCI I

"-Lightweight, rugged construction makes the MICRODEC the perfect accessory for your
portable receiver. (Measures 5 ,08~ x 5.24- x 1.5-)

•• ·Operates with 9 VDC adapter or any mobile power source from 9-15 VOC. Up to 8 hours
operation on optional rechargable NiCad batteries.

• ··With the R&-232 output to the serial port of your computer and using standard communi­
ceton software the MICRODEC will display the decoded inlonnation on your terminal.

"*The built in oscillator and your eeyer makes the MICRDDEC the perfect learning 1001 for
morse code. The quality of your sending will be seen directly on the green 8 segment LED
display. (Red or yellow also evenebre.j

Comes standard w ith the AS-232, Key Oscillator and 9 vec adapter.
Rechargable battery . . ...$29 .95 Red or Yellow d isplay . . .. .$15.

jl'-':lL
MICROOEC" converts MORSE,Rny, &ASCII to ALPHANUMERIC CHARACTERS

Discover What You've Been Missing!
I~I ORDER-(4D7) 773-8D97-NDW ~
'-..-)(~ Money OrOOfs, Cenifl8d, and PIItfSOI'IaI Checks Aeeepted IIiiiiIIIII

SOMERSET ELECTRONICS, INC.
1290 HWY A1A , Satellite Beach , Florida 32937
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HmO-KILL TVI
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THE: "''UU BUt TO C A LL F'OR THE: VDt Y 8£ST
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FREE
IBM · rc
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._,
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r OR T~NICAl [ 'ISCUSSIO N O R ENG1NIIRlNO
H r. I .P CAI,L ( ~I2 - b';6- 36:l"» F RO M 11IAM T O l P M

' rVERY ITEM SOUl W ITH S A TIS F A C'fl(JN
011 MO N E: Y-RACK O llAIIANTEE -

T e E LAHS
Wl8 SUN IUOC£

SAN A NToNIO. Tx. 7*2 ..7

• For Hams. E1edrical En­
gineers and Finick) PC
U~rs .

• Hund red ' or p,ograms
IeSlcd 10IDS' , rigid SlILn­
ciardi ,

• IDS's pre!l idenl i. a HAM alld hlIrd 10 please . Onl)
30~ of lhe pn'grams submiTted for lesting make it 10
the catal og .

• Hc 's also a Chc3l"kalc! •

Prugrams Include :
C W CODE PRACTICE' CONTEST LOO • IK"1:lIrarc
BEAM HEADINGS' GRAPHIC on-5CKen-pJ""ing
CALCUU TORS ' CIRCUIT DESIGN AIDS ' ""P"'­
IeSlCd PRO PAGATION FORECASTlI'OG • TE RMl­
NALEMUUnON

SO,!': OF Olll msxs COST oven $4.9 5
~ ",OO)'OIIr N..... and Add,.".. t .... 'WOlI1eI b< . ..'d lll fOJ
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fWI "'" " " "'~~ $125.00
155· TUBE KIT .. $ 95.00
4CX2SOB ,,.."'. I .. $ 95.00
4CX3OQA [PI"'" I ... $145.00
6J86A,6KV6A ,6KM6 Sl $,SO
6l06, 6K06, 6JS6C SIS.SO
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m _. '~ _ " __ _ _
. _ "--' I ' S-' " , "' 1·. iII . ..IF4 ..... _ 1I3I i11
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Number 16 on your FHdbaclt C8rd

FIgUre f . " $hurtIeVisiorl" yja !he Daylona Beach A TV repeatfl'.

neute' wives, and educational meso
sages , will be upunked . Although
aSCSwith the general ATV community
will not be made, you can part icipate
wilh this effort by hel ping to dist ribute
the satellite TV doWnlink . The NASA
select satellite leed wilt be providing a
good deal of coverage 01 the amateur
radio activities during both missions
and will be highlighting the ATV uplink
t ransmission Irom the JOhnson mis­
sion control center in Houston. II this
espenment proves 10 be successlul,
we can expect: luture SAAEX missions
to carry ATV receiv e and transmit
equipment lor two-way asos with
ATVers worldwide.

WEBERSAT Update

Digitized pictures lrom the onboard
color CCD TV ca mera have been sent
down from lhe orbiting WEBEASAT.
The picture is relayed via packet data
on 437.100 MHz and it takes two pass­
es to retrieve all ol the information. Cur­
rently they are sending down one new
picture each day. Since the setenee is
spinning and the field 01 v;ew 01 the
camera is 20 degrees, many of the ini­
tia l pictures will be of open space until
the spacecraft orientation with respect
to the Earth can be pred icted .

space by me shuttle on two missions
this year. On May 9th , Ron Pari se
WA4SlR will operate a packet TNC on
2 meters with a ROBOT OSC capabili.

ty aboard ST$-35. Also, voice contacts
will be attempted with schools around

' he """"
01 particular interest to the ATV

communi ty will be the STS·37 mission
SCheduled for November tst. U . Col .
Ken Cameron KB5AWP will be looking
for two-way SSTV. packet. and voice
OSOs on 2 meters. In aclclttion , se-eet­
ed ATV uplink stations will attempt the
l irst live video transmissions to the
shuttte . Due to bandwidth restrictions
for space communications on the
70Cm band. a special temporary aumc­
rizat ion (STA) Irom th e FC C is re­
qUired . Only a limi ted number 01 ATV
uplink stateos wiMbe approved IOf lhis
event. Thesa stations will be located at
rad io clubs at the vanocs NASA space
centers as well as at Motorola, Motoro­
la supplied the 2 meter HT and the
special dual-band antenna which wil l
be mounted in the pilot·s Of CQ--9iIot 's
window 01the shutlle.

The goal 01 this part o f the SAREX
experiment is to send special video
presentations up to the astronauts. VIP
messages, greetings trom the est rc-

ShuttleYision

Many ATV repeaters and individual
ATV stallOns retransmillive video Irom
the space stusue during each mission.
This can be legally relayed l rom the
NASA Select satell ite leed received by
any home satellite d ish, This feed is on
SATeOM F-2, channel 13 and shoWs
mission ectrvmes Irom varIOUS NASA
centers. as welt as all video doWnlinks
lrom the shuttle

One 01 the goals of the upcoming
Shuttle Amateur Radio Experiments
(SAAE X) will be to involve as many
schools as possibl e. Ove r 4 000
schools can tie into a special NASA
phone line computer BSS 10 list out
missions acl ivilleS during each flight.
Also, audio communications between
the astronauts and mission con trol can
be lin ked via 2 meters into many 01
these schools. The ult imate goat would
be to acluarly relay the satellite video
teec directly to the cl assrooms via
ATV .

walch'ng it. Most schools have an a....
dio-visual department who might k)an
a school ham clvb the necessary video
camera, VCR and TV to start putting
together a transm it station.

Ham Television

Spread the Word

A list 01 ATVers and ATV repeaters
.....ho relay shutt le video is being com­
piled so tnat interested schools can
tune in. Here's your chance to help put
shuttle video in to the classroom. II you
or your ATV group relays '·ShuttleVi·
eon." please let us know the location
and callsign 01 the ATV transmitter or
repeater, output frequency , antenna
polarily, and a local contact eoc ress Of
phone number. Send this Inlormation
to Tom O"Hara W60AG. 2522 Pax SOf'l
Lane, Arcadia, CA 91 007-8537, so met
il can be included 10 a SAREX informa­
tion package being sent to schoo ls.

Amateur radio wilt be carried inlO

TV

&II Brown W88ELK
'1J 73 Magazine
ForeSI Rd.
Hancock NH 03449

The Video Gener.lion

There has been a lot of discussion
lately about ways to entice young
people into ham reoo. With all 01 the
electronic dislraCII(lnS available mese
days. which do you think the typ ical
teenager will choose: 1) Playing the
latest video game on their Whizbang
2000 computer Of 2) Working CW on
the flOVI'e bancls? Tough choice. but I
imagine the computer will probably win
out! We may have lost many cotenner
new hams now thaI affordable home
computers have found their way into
most households

If only we could enhance the use
01 computers through ham radio!
Wookhfl 'I be greal itlhere were a way
10 actually show your friends VOUr lat­
est computer program directly on their
TV sets? Amateur Television (ATV) just
might be the answer! Wilh a ham radio
license you can legally set up your own
TV statl()fl and show off your latest
computer wizardry!

How many 01 you have had trouble
gelttng a new program to run or neeo­
ed help liguring out your ne..... comcot­
er? u's tough explaining the fine poin ts
01 a program on the 2 meter rig or over
the phone. 11 one 01 our local ATV
group members needs an answer, he
just pops fhe computer screen on fhe
air and gets immediate teecoace .
We've spent hours demonstrating our
latest graphics and quickly learning the
fine points of each new software acq ui­
s,tlOl1.

II new ham dubs can be started in
schools (maybe as part 01 a computer
Club), u wouldn't take a lot to include an
ATV station, If local ATV activity exists,
you may only need a UHF antenna. a
downconverter and a TV set to start

T• •
FOR Q3L:

Mike Bogard
2128 S. Norlon
Independence,
MO 64052

FiguffJ 2. Computer screens transm,tted from the balloon.
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AMATEUR TELEVISION

CIRCLE45 0fI0I !lEAH R SERVICE ColAO

thIngs dtff>cult and hit MIke with 20 knot
gusts of w.nd during the haIr-raising
launch. AI limes, the 5-1001 ....earner
balloon was stretched oUI20 Ie-eI, took­
ing like a large cigar! l iftoff occurred at
1622 UTe from just west of Lawrence,
Kansas.

E....en il you 're beyond the coverage
oj one of these f1ighls. Irs great fun to
listen in on the excilemenl 01 the 40
meter balloon net. Bill WIIlZMR kept us
inlormed of the balloon's flight pro­
gress. II sounded just li ke a space
launch with the recep(ioIl reports con­
ing In lrom inereasln9 distances. At the
maximum altitude at 95,000 leet . lhe
ATV signal was received in DY9f _n
states. The furthest reception was by a
group Irom Denver who ventured out to
the " highest" point in Kansas. From
their vantage point on Mt. SunlloWer,
near the Kansas/ColoradO border,
W60AL, AAIP and WBITUB were re­
warded WIth a nearly snow-free coIof
pcrcre et a 393-mile range!

Balloon packages lend 10 land in
strange and "peculiar" locations Sure
enough. the payload parachuted down
into the top 01 a 6O-Iootlfee just south
at Peculiar . Mossouri l Thirteen chase
vehicles converged on the scene in a
matter 01 mmctes. Paul W90UU was
close enough to actually see the
parachuting package as it dritled down
towards its landing site. AIt8f sawing
down part 01 the tree with a etIainsaw
and shooting at the Siring a dozen
limes with a shotgun, Mike was IM'lally
able to loop a line around the package
10 pull it doWn lor a soft landing.

These balloon events are a greal
way to gel your whole group involved,
and certainly seems 10 stir up more
interest in ATV wherever they occur.
Several ATV and packet balloons are
planned this spring and summer .
Watch your local packet BSS lor Inter­
matron. Also, listen in to Ihe ATV net on
3.871 MHz every Tuesday night at 8
PM for updates on balloon Itights. WE­
BERSAT end finding local ATV ee1ivity_
Slay tuned III

K.nsas &llloon

Mike Bogard KDeFW staned out the
year with an ellc itlflg ATV balloon flight
from meKansas City area on February
10th. Mike pUI together a 3 watt ATV
transmitter on 439.25 MHz with a P.C.
80 mW exeter into a Motorola MHW­
71 0 power bri(:!{ . ThiS s)'Stem was run
at aboul tlallthe power output in order
to conserve battery lite of the lithium
cells. The video source consisted of 4
computer screens with a VDG-1 video
10 displaying aSL information end pic­
ru-es of Kansas complete with a farm

""""Also included was a 50 mW, 2 meIer
trensrmtter on 144.34 MHz with a voice
10er made by Can Lyster WA4AOG.
Outside temperature was determined
by the lenglh of time between voice IDs
through use of a thermistor sensof
(gets down to - 68 degrees at the
higher altitudes!) and inlernaltempera­
ture was determined via the video
screen timing. This was packaged in
styrofoam, complete with an omnidi­
rectional Big Wheel ATV antenna
(W60AL des'9n) and a 2 meter, quer­
tee-wave whip.

MOlher nature dec idad to make

Figure 3. 39:J.miJe rangB from Kansas City.

However, at this wflllng a lew pie­
tures 01 the Eerth have been success­
'ully received by the command slatiOn
at Weber State College, A program
called WEBEAWARE 1,0 should be
currently available to decode the raw
packet data ueoemesens. You will
oeed an IBM PC WIth at least an EGA
display. This program is available from
AMSAT. PO Boll 27. Washington, D.C.
200«.

The ATV uplink ellperiment on 1265
MHz will be attempted this sprlflg and
$I,lmmer. Here's your ctlanee 10 tlave
your ATV s.gnal seen by tlams a"oYer
the woOd' If you have at least 18 watts
on 1265 MHz and an AzlEI mounted
antenna. please send your address
and phone number 10 me atme above
address , so that we may coordinate
uplink contacts.

."
-..---

TVC·4G
RECV
CONV.

$89

AMATEUR
TELE\'ISIO~

QIJARTERLY--

Tom (W60RG)
Maryann (WB6YSS)

..n :
•

TX7G-l
XMTR
$259

(818) 447·4565 m·t Bam-5:30pm ps1. VISa, MasterCard

P.C. ELECTRONICS
25 22 Paxson Ln Arcad ia CA 91006

SURVIVES 100,000 FT. FALL
KPA5 1 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WB8ELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

••. .. .. .
t- . .. 'Y" . •~ •,..u .--. ~,. -:;, , ., ~ ..

'J... a, '-..~la... J'"'
" 0 0 $ !R\,,- lI , - - ~, .'"

A PICTURE IS WORTH 100 WPMICWI

HAMS SHOULD BE SEEN
AS WELL AS HEARD!

THE ATV TWINS
Hams, Call or WrIte for our latest catalog of ATV gear!
Transmitters sold only toTech Of higher licensed amateurs
varified in latest Cal1book Of copy of new Iicerlse. 5189

KPA5-E board $169
Shouldn't your ATV transmttte r be as reliable? Weather
you want to put one in a balloon, RIC model. Robot. use
as portable ATV xmtr. or get one in our ready to go
TX70-1 for the shack. with p.e. Electronics you seethe
best! Companion receiving downconverter board TVe­
2G $49, or ready to go in a cabinet - TVC-4G $89.

READ A ND LE A R N
ABOUT HAM TV ACTIVI­
TY, PROJECTS, PUBLIC
SERVICE AND VID EO
COMMUNICATIONS IN
EACH ISSUE OF AM A·
TEUR T E LEVISIO N
QUARTERLY, DEVOTED
ENTIRELY TO HAM TV_

SUBSCRIPTIONS: $15 US, $20 CANADA
$25 ELSEWHERE, SAMPLE $4

ATVQ
AMATEUR TElEVISION QUARTERLY
1545LEEST. SUITE 73, OES PLAINES,IL 60018

708-298-2269

ANY LICENSE CLASS HAM CAN COMMUNICATE USING LIVE TV
ON THE UHF AND UP FREOUENCIES. TRANSMIT ANY VIDEO
SOURCE, COMPUTER.
PACKET , RTTY, VIDEO
TAPE, LIVE CAMERA,
NASA SA T ELLI T E
FEEDS, HAM MEETINGS,
PUBLIC SERVICE ACTIVI­
TIES, WEATHER, ETC.
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SUPER PERFORMANCE BATTERIES

12>..
slags
l2US
129.50
".50

**
SAY YOU SAW IT IN 73

AND GET A $5 REBATE

CIRClf 68 0fI0I READt:R SERVICE CARD

**

UPDATEDSUPER ICDM SUPER YAESU
SUPfR ICOM Bp·7$. 132 volts. SUPER YA(SU FNB-4SH. 12 volts.
1200ma tnpte ire capacity 01 the 1t:OOma. double the capacity 01 the
Icom Bp-7. 5w output. vaesu FNB·4. 5 walt output. Rapid
SUPfR leOM Bp·$. 96 valls , charge onll ' $71.00
12OOma. 5O"fo more capacity than SUPfR VA SU FNB-3S. 96 volts.
the lcom 8P-B. 1200ma. lrlple tre capacity 01 the
Both arerapid base charge only. or Yaesu FNB-J. 3.5 wall output
slIde In wall charger. 4 Inches 1lIgh, RapId Of wall charge, 565.00
BP.7S or BP·1lS 565 00 80th are perfect lor the 03. 09 and

SUPER E 727 series raoios al'ld are 4 «etes
K NWOOO Exact replacement FNB-2 Nicad pack high,

SUPERKENWOOD pg·25SIPB-26S,8.4 lor vaesu FT-404fl 1207R I208RI71l3A lnaerts lor:
valls. 9)()ma, double rne capacity 52250 Kenwood PB·25. 2511. 26
01 the PB·25IPB-26 tor me 25001 SPEA E Ialm BP-3
2600/3500 /3601 Charoe with elll\el' K R/MICS ICOIllBP·5 15(1)n",
the standard watt charger or drop IcolII HM·9 135.00 ICDIII Bp·7 rSlnnaj
II'l chargef 3 inches hlgll. $6500 Y~nu MH 12A2B $3 1.00 lcom BP·8

Full line lor Yaesu 411181 1/470. FNB·l0111112114 available
Add 54 00 stHpp.ng& handl,og for forsl pack CT resuents add 8"'0 tax

Complete line 01 NICAD packs lor teem. Kenwood. veesc. Tempo. Santee. Azdefl. Cordless Telephones.
Akaline. NIt.-Jl& GelI-Ce1Is AU NICAQpacks mcJude 1 year guarantee. Commef(:lal Rad,o Packs avaltable
FOf all your baltery needs. wnte Of call today for a complele cata log Dealer mqUlfles mVlted

SEE US AT DAYTON MADE BY HAMS fOR HAMS BOOTH # 357

,HIIIUPCHIIPIfGIJ( IIK-. ill.....
149 Palmer Road · soumburv . CT 06488 ~

(800) 634-8132 In CT 12031264-3985 FAX: 12031262-6943

CIRCU • ~ RUDEll SERVJC£ CARO

ELKTRONICS
12 5 3 6 T.R. 77 ' Findlay, OH 45840

(419)422-8206

ELKTRONIC5
I2'S36 T I . 77
f"'dl.lI. OK i 5BilI
,.... .u_

' Custom Graphics with your Call Sign
'4 Screens (2 Hi·resJ2 color bar)
' 12 VDC Operation
-Jnstent Video ID
' Video Relay for switching in Live

Camera Vid eo
-Buut-ln Automatic Sequencer-Timer

(steps through all four screens)

VOG·t with pre-programmed calls:

$99
C"llor write for c3r<JJog ofavailable graphics

" " '"19 :,~.~," w! WBBH~/m, • Jli.i' ::': ., .
,

VIDEO 1.0. BOARD

W~~

S\''';;,~ A Crystal Acrylic
•

\(\\l~~8- World Globe• !\1 ~" With All Zones,,,
& Radio Prefixes" • JU"'\ ~w.C,.

",- Shown By Country'""r

73AmateurRaCliO • May, 1990 55

NOW_YOU CAN SEE THE WORLD OF AMATEUR
IWlIO V1SUAUZE HOW YOUR SIGNALS SlOPAROUND
THE EAA11I! A cracncarand deCOratrve addrtlOn to vudl
shack' Itus superb. nane-mown 12" clear a<:ryllC World

- globe shows-OX radio pretuee. world raoo zone
latitude & longitude . tne International Date line . cte
couemes to much. much more The forst 01rts kiM Ali
accurate woriunO globe And Irs AmerICan maoe WI

over 40 twId--erahe<l sleps Ht-lecll to hr-quality'
"SEE-THRU" GLOBE WITH BEAUnFUL COLORS. Grayland masses. clear oceans, bOOM red radio prer,xes t325-t- ) to 44
res. with black nomenclature tor countnes to cities, tncrediblequal,ty Il'salmostarl l Sure to lasetnate tor years to come

A GREAT GIFT, NEVER AVAILABLE BEFORE! Perfect torevery shack. And Discerning pxere & race enmusasts alike wlillov,
tt, The handsome acrync base shows off your RadioSphere-s"land It appears to virtually 1I0al ave, your desk Your XVL WI

illoo'
MARK YOUR SiGN..... PA11I RIGHT ON 11IE RlliioSphere! Unlike opaque globes . you can use the wlllte wax pencil jprOYlt\ed

trlClc the distances Irom your aTH kI the OX . TIJen rub" otI and start fresh. All graphics SNIed & protected inside

HURRY! WI: ONLY HAVE A UMITED OUANTlTY AVAILABLE FOR 11IE SEASON! Oorfl be disappoi'lted. ACT NOW I Omer
TODAY. SAnSFAcnON GUARANTEED. (Model ARS1) AZIMUTH World RadlOSphere"'" Jusl Sl19 95 {S695 StoHl Also

AvailableIt HENRY RADIO. ALL HAM RADIO OUTLETS (foreign orders please mquue lor Sh ipping & HaMling)

And U .S, STORES ~ '"''
Call or Se~d For Your Azimuth~~
World AadloSphere Today! ~ Nationwide
SOlD TO: AlJmulh CommunicallOf1S Corp "'" (9AM to &PM psn MaGe -==
3555fQurth Street. Santa Rosa, CA 95405 USA ~,._..;-...,~,.,•.,·.,u~";';;"";;;;IrJry;;'_..._ ...~"~U~SA:::,-=107,.571,-800 tor iIllQm~ or iAX.H07:511--B24...

CENTflDDEIElilTI$Y
SURIO l llTN llADlI
~~-

We specialize in CB radio modification
plans and hardware. Frequency and FM
convers ion kits, repair books. plans. high­
perlormance accessories. Thousands of
satisfied customers since 1976! c ater $2.

CHlCU 49 ON READt:R SERVICE CARD

CIRCLE 236 ON READER SEAl/ICE CARD

aesu
UDO."DW £I UlHllC.lIOCAC.._ .._ ,, _ eommunoc-E_

Mf rHf UHf
D1$fllIBIIIDOIlESAUTORIlIDOS DE:

Aotho<l_ Disl~~""

v_ ~ 11 SqnIls lArsen e-s,.,... CushcnIl
* OllSRlAL · EU W.""UI. 110tlllflCIllIl---W&IIrtllll FUllICAl

_~w__
...........
TWIT Cll1Il1ClClllNES
A. ""'_'06'<4-.1.
Col,~_., P_,P.., M., ...,
T.' (221 ...~'~1t"5!1,.. .5\120,
f .. l22I_'

" r••as
TWI1,IMC.
7O' Wn'P00'I B..._0,r.,.s1I6O'
T... (5 '1) 682-M9 682-'o».!
F• • (!il1) M2·'6!oI
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Don't lie up your PC tor packet
when you can dedicate an RCA
" APT" term inal to the tab. Plus,
when you're not hamming, you
can use the bu ih-in modem to ac­
cess information services like
CompuServe or a local bulletin
board . Other features incl ud e
video or RF outputs (altowing you
to use either a monochrome moni­
tor or a TV set), a parallel printer
port, an R5-232 interface (OB25)
for direct connection to the packet
controller, acoustical coupler in­
put and auto log-on.

This terminal, originally priced
at $500, is now selling lor $75 from
Surplus sales of Nebraska , 1315
Jones Street, Omaha NE 68102.
(402) 340-4750. Or circle Reader
Service No. 202.

of getting the ladder line into your
shack, offering you the conve­
nience of balanced feeders plus
the ease of coaxial cable.

The AemoteBalun system has a
special twin-core design that over­
comes core saturation , poor out­
put balance , RFI, and signal dis­
tortion. The power rating is 1.5 kW
in low duty cycle CW and SSB
applications.

The price is $27 . Optional low·
less interconnect coaxial cables
are eveuebte with PL·259 connec­
tors installed. A complete all-band
Universal © antenna and Remote­
Balun are available for $60. Con­
tact Radio Works , Box 6159.
Portsmouth VA 23703. (1J()4) 484­
0140. Or circle Reader Service
No. 204 .

. -

SURPLUS SALES
OF NEBRASKA

can also feed both bands sepa­
rately with a second feedline. The
antenna weighs approximately
3112 pounds and will handle a wind
10adof90 + MPH.

The Model DB2170 is available
for $1 10, plus S & H, from Custom
AnrennaSysrems, POBox 17012,
Munds Park AZ8601 7. (602) 286­
J236. Or circle Reader Service
No. 203.

-_._.......--,-
_.....
11.' a.-.

0-8306-3183-6) is available i n
paper only, suggested retail price:
$12 . For more information contact
TAB Books Inc., Blue Ridge Sum­
mit PA 17294.()8S(). (BOO) 822­
8138. Or circle Reader Service
No. 205 .

TALI TO TIlE WORLD

The RemoteBalun© from aa­
cic Works provides a simple way
to convert your 80 or 40 meter
dipole to au-eenc operation. in­
cluding the WARC bands. You
can use ladder line to feed your
antenna, mount the RemoteBalun
outside the house, attach the lad­
der line to the balun, then route
low-toss coax to your transrnatcn.
This el iminates the inconvenience

The Model OB2170
dual-band quad an­
tenna from Custom
Antenna Systems is a
compact lightweight,
h igh performance
beam with five ele-
ments for two meter
and nine elements for
70 cm . It is broad-
banded , offers 12.5
dB forward gain on two meters
and 10.5 dB on 70 ern. and has a
front-to-back ratio of 20 dB .

The OB2I70 is only five feet long
and uses a 1--1318- mast. It is
end-mounted, making it easy to
install using only a light rotor. The
match system provides low SWR
with a 50 ohm feed and a standard
PL-259 connecto r. This beam
needs only one feedl ine, but you

CUSTOM
ANTENNA

THE RADIO WORKS

)

TAB
BOOKS

Ta/k to the World- Getting Start·
ed in Amateur Radio by James
P, Dux K3JO and Morton Keyser
N3MK is for anyone who wants to
know what ham radio is all about
but doesn't want to spend a lot
01 money finding out. It is de­
signed to help beginners get start­
ed and stay involved. In addition
to prOViding information and prec­
tical tips on obtaining a Novice
license , the authors take the
mystery out of the technical and
procedural aspects 01 ham radio.
Emphasizing what is practical,
low-cost and effective, they de­
sc ri be in comprehensible lan­
guage how to obtain and set up
equipment.organize a ham shack,
put up antennas, and understand
the special jargon and operating
protocols on the various bands
and modes. Also included are a
chapter on ham radio for the hand­
icapped and a glossary.

Talk to the World: Getting Slart­
ed in Amateur Radio (I S B N

MFJ

Number 170n ,our FMdDaek U1n:l

NEW PRODUCTS

Project yourself into the 21 st century with ICOM's new IC-970
all-mode muttiband transceiver. Designed lor the serious opere­
tor on 144. 440 and 1200 MHz, the 1C-97Q provides futuristic
technology for OX, digital and satellite communications.

The IC-970 comes fUlly equipped as an all-mode dual-bander
for 144 and 440 MHz. You can operate the 1200 MHz band by
installi ng the UX-97 band unit , or you can listen to what's happen­
ing in the world with the UX-R96 widebanc:l receiver, receiving
50-905 MHz continuously. This un it can receive both main and
subband aud io simultaneously. Multiple scanning systems also
function concurrently on the main and subbands.

This transceiver makes satellite communications easy. It auto­
matically tracks uplink and downlink frequencies when the tuning
control is rotated, and has 10 memory channels specially de­
signed for quick satellite communications.

For price contact: ICOM America, Inc., 2380 116th Ave. N.£. ,
PO Box C-90029, Bellevue WA 98009-9029. (206) 454-8155. Or
circle Reader service No. 201 .

PRODUCT OF THE MONTH
ICOMAMERICA, INC.

Compiled by Hope Currier

MFJ has
relea sed
several new
new minia­
ture speak.
er/micro­
phones for
Kenwood ,
ICOM, vee­
su and oth­
er hand­

helds. These speakerfmikes are
available with regular or " L" ­
shaped connectors. They mea­
sure just 2 " x 1V.· x '/• • yet
provide a first-rate electret mike
element and a wide-range speak­
er for superb audio on both trans­
mit and receive. They also have
an earphone jack tor private lis­
tening , a PIT cutten. a swiveling
lapelfpccket clip and a lightweight
retractable cord.

The price for each model is $25 .
Contact MFJ Enterprises, Inc.,
PO Box 494, Mississippi Slate MS
39762. (60 1) 323-5869.0r circle
Reader Service No. 206,
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VISA -MC
AMEX -DISC.

WE'LL BUY YOUR EXTRA RIG
STATIONS-ESTATES ETC.

Call 913/381-5900
FAX 913/648-3020

SEND $3 FOR CATALOG AND WHOLESALE LIST

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

EVERY DAY A HAMFEST

BUY - SELL - TRADE
ALL BRANDS NEW AND RECONDITIONED

0"'"' ....._w• •
1·800.926·7.\7.\

BUCKMASTER PUBLISHING
Mmeral. Virginia 23117

703:894-5777 800: 282·5628

1"\~NG..\\.~ \6O"\O"'f.1.t.:: TUNERS'
~~C\t\"., ~,,\J~"O'" NO RADI ALS !
~ ~ ""S NO RESISTORS!
~ 1. ",,"It."- NO COMPROMISE!

O,., ,.C FOUR EXCELLENT REVIEWS JUST
c DON'T HAPPEN BY CHAN CE

CALL US FORA FREE CATALOGUE.
"s-._;"QeLTJ,l_ "Sepl lJ, I WS "'_ ft 13. ' _

BIL:~~:PANY L.:~.~~~.~
137 Manc;h, , '.r Dri.. --...-

Florl . ..n l, Colofldo81la16 '~
(719) 687.oeSO

NEW ONLINE CAll DIRECTORY

ClJICll U ON JlUDER S(RVICE CARD

CIRCLE 110 ON READER SERVICE CARD

Our new HA MCALL serv ice gives you
494 ,114 + Hams. via your computer.
529 95 per year - unlimited use'

hoi ill E• .,. .. &01...
• fool·SoI. __. 1,••_ .....
· ~......h.,,. .
•&"'Y ~'" ." ..4.4· F, ~ .

Qoo.II .,. C r, ..
•1'tfi4I.Io"'" SO".. .. ..
• "",.,.....o.;.lflo,,_·f""_ .... ,.,. ...w..•• ",,4•. p
1-. 4Il .._ I.n • .4JlC

!*L.I ~_"' _ _ .0w.Icr
to<t_ "1:«:U ~ n4l1S.\
COII • • '·1 U · _

G5RV All-Band QuicKits '
-noN", , . ,. •• • • ,.... , ft -. ""0<' ... .. ' \' ......... '

CIRCLE 10 7 ON READER SERVICE CARD

Division of Kendecom Inc.
23 Elm Par k . GrD....land. M Ao 01834

Pho ne : #(508) 372-3442
FAX: #@O~) 373-7304
MICRO CONTROL SPECIALTIES

No other repeaters o r controllers match
Mark 4 in capability and features. That' s
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . Only Mark 4 gives you
Message Mastern,~ real speech • voice
readout of received signa l strength.
deviation. and frequency error - 4­
channel receiver voting • clock time
announcements and functi on cont rol - 7­
hel ical filter receiver - extensive phone
patch functions. Unlike others , Mark 4
even includes power supply and a
handsome cabinet .

Call o r wri te for spec if ications on the
repeater. controller , and receiver winners.

,

The only re peate rs and co ntrollers
wi t h REAL SPEECH!

Create messages just by talking . Speak any phrases or
words in any languages or dialect and your own voice
is stored insta ntly in solid -sta te memo ry. Perfect for
emergency warnings, c lub 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.

•

2 meters 220 440
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CIRCU 69 ON R[,t,D[R SERVICE CARO

Chess, Anyone?

Whether you are a Grand Mas­
ter or an occasional player, you
will enjoy Packet Chess 1.0. Pack­
et Chess runs on an IBM PC or
compatible with an EGA or VGA
card. An AMIGA version is also
available.

Packet Chess starts in a termi­
nal mode which allows you to set
up communications with your
TNC and establish a connect with
your opponent. To start the game.
you hit the ESC key, which displays
the high resolution color chess­
board on your CRT. The player
who hits the ENTER key tirst will
play the white pieces and make
the lirst move. This causes the
black side to appear on the oppo­
nent's screen .

Pieces are moved by placing
a white box around them using
the cursor keys . Illegal moves
are not allowed. as well as moves
putting yourself into check. Af·
ter you move a piece. the mtor­
matron is relayed via packet to
your opponent, and the piece
is moved on his screen . You
can't move a piece unless it's
your tum.

There is a window area belOw
the chessboard for messages .
This will tell you if a's your move or
whether you're in check. It can al­
so be used to display messages
from your opponent. To the left 01
the chessboard is a menu area
describing function key com­
mands. By hitting lunction key Fl.
you can send comments to your
opponent such as: "Your move. if
you DARE!!" . This is a great way
to give you that psychological ad­
vantage.

Other function keys allow you
several options, such as adding or
deleting pieces, or changi ng
sides. You can save an existing
game to play at a later date as
well .

Packet Chess 1.0 is available
lor $29 from the Great Circle Map
Co., PO Box 6914()1 , san Anto­
nio, TX 78269.BJ

LAN-LINK and WHAT&-UP are
availabte lor $35 each from Joe
Kasser G3ZCZ, PO Box 3419, $iJ.
verSpring MD20918.

s
, Two_ColoT

Q Qy !U>m!>o..· ~ortmfflt
II~ SAi, Suo !T

110 S~'.'J S14.95 SU.'~
UO SH.'J SH.'J sa.'!

1_ ..00 sn.'J S"".'5 SH.'5
no SH.•5 $.1'.'5 $.l" .UI.,., U U.. "'.'5 sn.B S79.U

A nt,.nnasWltst >\II.-""~" ~", ,,, ,..;..................,.........bw...,. ..... UO'
(801, J1J.S4H s.,~ ~~.!'i Pr\,•.-~ lIT F-l«U'l

to work SAAEX. copy telemetry
from the MiCrosats. and do other
special activities as described
below:

The Attackor "Go Fer It " Mode.
If the Attack Mode is set, LAN­
LINK win issue a connect request
to WA4SIA·1 ,or any other desired
station. whenever a packet sent to
or from it is heard. Be careful us­
ing this feature, as it has the p0­

tential to cause a great deal of
OAM. It can also be cleared by
another station connecting to you
and telling you to ":ORT:".

Blind Connect SCheduler. In
case you think that the ROBOT
may be turned on in the middle of
a pass before you hear a packet.
you can give LAN-LI NK the start
time and the end time of the pass,
and the umeinterval between the
connectlcall attempts . At the
given start time. LAN-LINK will is­
sue a connect request. and keep
trying until either it succeeds or
the pass ends. The first connect
that goes through will inhibit the
scheduler.

Telemetry Capture. LAN-liNK
can also be configured lor teleme­
try reception so as to capture-to­
disk any packets addressed to or
Irom the SAREX callsign. The
capture-to-disk file is opened by a
packet header containing the
SAREX call , WA4SIR·l . and
closed by another packet header
not containi ng that call. Packet
headers are considered to be
lines with a .. >" character in
them. LAN-LINK thus considers
both 01the lines below as packet
headers.

N400' > G3ZCZ
N400 BBS>

LAN-LINK users may also set
up these features for copying
telemetry from the MiCrosats.

Another smart program of par­
ticular interest to Microsat users is
a prog ram called WHATS·U P.
The docu menta tion l il e is, of
cou rse, called WHATS·UP.DOC.
This program takes transmissions
from the MiCrosats and displays
the decoded telemetry in rear­
time . It can also use previously
stored data to display the teleme­
try in a playback mode.

SubscriptionProblem?
call loll free

1·800-274-6754

,
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CIRCLE 126 OH READER SERVICE C,t,RO

One particularly nice feature is
the automa tic BBS do wnload
function. Instead of waiting for
hours to log onto your local BBS,
you can set up LAN-LINK to ac­
cess the BBS when irs clear, to
read your mail and look for special
items (SUCh as AMSAT bulletins).
and to log off the system without
so much as one keystroke. You
can even set it up to took for your
call in the BBS mail beacons. If
you have mail waiting for you.
LAN-LINK will automatically log
onto the system and download
your messages.

Each packet contact is also au­
tcmeuceuy entered into a logbook
section for luture reference .

Other modes, such as AMTOR,
are also supported, as well as a
robot OSO mode which allows
you r computer to automatically
work and log stations.

SAREX Features

Version 1.55 of LAN-LINK has a
number 01 features specially de­
signed for ground stations trying
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Latest in Digital Hamming

Edited by the B.H,L.N,

Smart Packet Software

This month ret's look over some
smart soltware for your packet
station. One very versatile termi­
na1Jcommunical ions program is
LAN-LINK lor the IBM PC and
compatibles .

LAN·LINK is a very comprehen­
sive program which will work with
a number 01 different TNCs. Many
different configurations can be es­
tablished via the colorful menu
screens. Packets are displayed in
different colors depending on
whether they are monitored head­
ers or ones sent 10 you during a
connect. Also during a multi-con­
nect the di(ferent streams can be
displayed in distinctive colors,

For those 01 you who look with
bewi lderment at all the different
parameters that can be changed
on your TNC, fear not! When first
started, LAN-LINK will autornatl­
cally set up your TNC for the opti­
mum configuration lor either VHF
or HF.
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SOMETHING NEW FOR PACKETI

PO Box 69140 1
San Anton io. TX 78269. USA

Announcing the first computer game for use over pac ker rad io.
Packet Chess allows you and an opponent to compete using a
s tandard TNC and your IBM·PC compatible or Amiga personal
computer. The game manages the computer sc reen and takes over
the TNC once a connection is made us ing the Terminal Emulation
Mode (included). Other features include options for sell ing up the
board. adding or deleting pieces . and saving games for later play .
The game comes with an instruction manual and floppy disk and
se lls for S29.OO. (Requires an IB!\.t-PC compatible with 128K
RAM . EGA color. 5.25· floppy. and COM! : IXlM Of an AMIGA
500. 1000. or 2000 computer with 256K memory .) To order send check or money order to:

The Great Circle Map Company

A ries-2A_'.... inlep;rMedt'nUJ~....

CiRCLE 3 4 6 ON READER SERVICE CARD

CAT-l 00 AUTOMA TIC CONTROL OPERA TOR
FOR IBM II COMPATIBLES · S89.\l5 (. ""'-'

.. LoWn& I Terminai l Re / Conlcal prouam (limultaneouoly
:> f ully""'fl'OCU KAM.I'K·m and ;"terfa,ea ..>Ih <lther IDI
.. Rcadl lnl a'nu'>ls lcom, .......--I, T~...T.,.. y,;;;;;;x.,.....•
.. A •• OUIa'icalIy ..-.u freq. / MooSe I OM.. {T lI1X into 1...0&
:> AIooon. ....,.. ft~_trol otXMan4 IU" I I'K·lJ]
.. Scardl Loa by!!!% rocld iDdudin, R-.b
.. 1...0& en<rieo per r. limited. onJyby 1lOf3~ (Han! <liot r=n.)
.. S<rnIl3bk-~ buff..... Sd«lablc 4iot. <:apl,,",.. s:on and~Iop by Date. f'rd"~ Country .. QSI..Ia l>els
:> Run other provo"'. Of DOS from within A,;"-'"1
.. U""rlkr,neat>lc colors for . 1I fonground I bMk,vound
.. Dupe checki.,&. logging. Radio Con trol durins digital QSOs
.. ~.n Radio b. oed ,.,., Log ..,.rch. o.. n,ef~ 1I'IDk. VFO.

TU mode; e1c, "",h....,...., or ktyprnL ,M""'__"
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* Digi ta l Voice C Jock
* 120 C h a n n e l Scheduler
* Five User Fu nctions
* Con tro l Authorization
* RS -232 Com p u ter Inte rface

%31 N.W. 31st Ave. Suitt 142
Ft. laudtrd.lllt , FL\. 33309
Phone: 13051 978-i1171cm lPUTER AUTmlATION TECHNOLOGY INC.

Breathe new life into you r " old" repeater controller. Add the CAT-t OO
to your existing system, and realize the features of controllers costing
thousands more.- ""'...--_ ~ _ =

,;g =' =& "e"(I,lO=e:-- -I'ORoz 10;.1 · VesIJII. NY1:ul51 •(ti01.741\.<1028)
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MADISON * * * SHOPPER
CALL FOR
ORDERS: 1 (800) 231·3057

1 (713) 520-7300 or 520-0050
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Amoco PT 3 Pfe Amp
Larsen l·mete< on glass
Anl8CO 2M 5/8. Mag Mounl . Comp
YAESUFTl()OOO

Kenwood TS 1405
\Ian GO"lon W,ndornWA2
B~(j 43. '*"'ertlslsl«:k
Thousands ot P¥IeI me\efS
6eIden 9913. 8267. 8<'14 SIod<
U C AC81 + .·s

TEXAS ORDERS CALL COLLECT,
ALL ITEMS ARE GUARANTEED
OR SALES PRICE REFUNDED,

C~
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""""'00...,,,,,_..
C~

0000
'00
' 00
'00
C<oO

"00

US EO EOUIPMENT
lUequpnenI. US8O.deiIfI. w"" 90 day w",,,•.-cyand 30
day 1<"" So. monltlS lUI trade ag<I"'5I~ (!QU'pmen\ Sale
pece relunded ~ noI $airs/Old

(600) l31·3057
POLICIES
M"""'um",oo< S10 00 Masterca'd \lISA. '" C O D All P'>Ce!i
FOO Hovston. e.oepl asO'<lled PrQl$$UI.ljedlOctlaogeW'lhoul
nola Items'Sl.Jlljed IOpr.,.._ C<lll3l1)'lml!lOctlocI< lheSlalus
01 'f'OUI' "''''''" T", .as 'esder1!s add $iIIes lax AI oIemS 1UI1a<:·
IOty ...""anty plus l,la<1oson ...anarcy
BIrd lind Belden products in . lodI. c.llloday.

AmporeVHF UHFGaAsfETPI~

831 SP-Pl259~plate\ " " IIlI'l8i dJ
8261 N Male lAmpl>eoool)
82202-1006 N Maie1991J)
Doo..oi* Fernale UHF
UG176RG8X
Surplus Elbow PL259-S0239
~ecew,rvtuoos 5().9C:!% ott I"" prICe

3 Amp AF Meter . 25· ROIJod New, Bo.ed
25 pfl TOKV DoorknolJ Cap
lOOmFd/45QV a x<al CHp
Th'oat I,He (new rTIIl, surpjlJS)
Yaesu FT 747, 157m
OGlE Morse nso-

NEW BEGINNING MAY 15
1 (713) 729-7300 or 729-8800
FAX 1 (713) 358-0051
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00 00
"00
'"00

zess 00
"'00
0000

... 00

Trades w¥oled
Trade on 'fOAJI c*l tiT

C~

C~

Call

TS 790A Super.,.. 2 Mele< 70 em Rog
1 l Gtil OpIon A~at3b1e

BW\!S300A
Penla6146B
Penta 5728
Penta 3 5001
Penta811A
Penta 4CXl50B

""'"' '"NYE UB5A Ture-
AlpI'Ia Della T,....--ap HV
CSI Pr..ae PIIlCl'> II

New Yaesu Fl·llXIDD
KenwoodTtil15,,1, lti25AT
TS440S/AT
New Kenwood TM 731A. mobole
ICOM IC·24AT
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Ox
Bob Wi"" W5KNE
cJo ORZ DX
P.D Box 832205
RidlardSOfl TX 75083

DXing Tools and Aids
You can work some OX and slowly

increase your OX coun try count by iust
gelling on the air and randomly luning
the bands, bu t by becoming an in.
formed DXer you 'll gain eltpe rience
and a higher cou ntry total a 101 faster.

6ecoming an e~ and know­
ledgeable DXer doesn't happen 0Yef­

night. h helps to learn good OXing tools.

OX Techniques

Last month's discussion of pile-up
techniques just barely S/::ralched the
surface, The technique described is 01
prime import ance. There are more
techniques thai WIll make OXing easier
ar'ld reduce your level 01 frustrat ion
whi le you add more cou nt ry notches to
YOur gun. Several books currenlly in
print discuss OX operating techniques.
My favorite is The Complete DX 'er by
Bob Locher W9KNI Bob presents the
technIQues01 OXlng in a narratIves~
thai is informatIVe and enjoyable. (Or­
der lrom your lavonte oealer or direct
Irom Idiom Press, P.O. Box 583, Deer­
li eld IL 60015.)

OX Nets

Have you ever woodered about the
frequency and nme of operatoon 01
" Snooky' s Net " or when lhe " 14222
Net" is act ive? II so, then mete r
OE20YL can help you. The 1990 edi­
tion 01 DX-NersAround the World com-

Number 19 on your Feedback card

Hams Around the World
piled by OE20YL contains information
about more than 100 aC1ive OX nets.
To order DX·Nersseoo US$3or 9 IRCs
plus a sell-eddrassed envelope (SAE)
to Dieter Konred OE20YL. Rosen­
gasse 1. A-505O Salzburg, Austria.

aSL Roul.s

aSL routes are listed by all OX bul­
lelins, but there are several publica­
tions that specialize. Addresses 01
three such publiCations _e listed in
my Marctll 9'90 column.

OX Bulletins

OX bulletins provide valuable infor·
metcn about OXpedilions , new coon­
tries and prefrxes. aSL routes. where
and when the " rare ones" are operat­
ing. and much much more. The most
popular weekly OX publiCations ar.
listed below WIth the ed,tor's calls;gn in
parentheses. All but Les Nou'VeJles OX
are written in English. OX News ShfHJ/
(G4DYO) , Radio Soc iety 01 Great
Britain, Lembda House, Cranborne
Aoad, Potters Bar. Herts EN6 3JE.
England . Ins ide OX (N2AU) . 436
I.l , Geneva St.• Ithaca NY 14850. OX·
press (PA3CXC) , clo VERON, P.O.
80_ 1166. 6801 BO Arnhem, Nether·
lands.The OX Bulletin (VP2ML). p.b.
80_ 50, Fulton CA 95439. ORZ OX
(W5KNE), P.O. acx 832205, Richard·
son, TX 75083 , Les Nouvelles OX
(F6 AJA). 515 rue du Petil Hem,
F·59870 Bouvignies. France.

Country , Prell ': , Zone Lists

For the new and born again OXer
the addit ion ot new countries. the

proliferatIOn 01 special prehn and
new ITU callsign all ocat ions can
be confusing. It is conlusing even 10
some experienced oxerer However.
there are several pubncetrcns aveu­
able that can help to bring order to
the conlusion. The " official" list 01
OX countr ies, on which most OX
awards programs are based, is The
ARRL OXCC Countries U$t . tncluded
with the list ol OXCC countries are the
rules lor the OXCC awards, OXCC
countr ies tist c ri teria, a check l ist
lor the OXCC awards, and more. The
list is available for $1-OQ from The
ARRL. 225 Main Street , Newington
CT06111.

One of the li nest OX aids ava,lable
anywhere Is The 15-pa9El DXNS Radio
Ama/aur PrefiK-COlJntry-Zone List .
This list is one 01 several OX-related
p ub li cat ions compiled and pub­
lished by GeoH Watts, former editor
of the RSGB's OX News $heel (1962­
1982). Accord,ng to Geoff's descrip­
tion. th is list. arranged in order by
preh., puts all informatoon lor each
country on one lin e: normal pref ,x,
special prefixes. ITU callsign block,
continent, oxec status, CO and fTU
zones, In addition, the list contains in­
formation abo-ut obsolete prefixes used
during the past 10 years, AntarctIC eta­
tions. OXCC notes, etc. Order Irom
Geofl Watts, 62 Belmore Road. Nor­
wich, NR 7 OPI,J , Eng land . Cost :
USS3.00 or 6 1RCs lor the double-sided
'Version: US$4.oo or 8 IRCs lor the
single-sided version. f heartily recom­
mend this publication. My copy is
ragged and worn Irom heavy use,

Also available lrom Geoff Watts is
the 14-p.a9El DXNS DXCC Coun/nes
Guide which l ists present and past
prehn back to 1945. previous names
of countries and other useful notes .
The pnce is the same as listed above.

Awards D1rKtories

Chasing OX and working new coun­
tries isa line hobby, but simply working
new count ries and collecting OSLs
Irom around the world is not enough­
the name of the game is AWARDS. In
additIOn 10 the popular OX awards such

as nxcc.WAZ., WPX, etc., many other
attractive awards are available. II you
are interested in coItecting " wallps·
per" then you should consider ecq u«­
ing one or more awards directories. I
am aware of two awards directories
currently being pUblished: The KIBV
OX Awards OlrecfOtY and The Inlen18­
tiOmJl Awards Guide Book compiled by
YBlWR.

The 1989 ed,tion of n.e K IBV OX
Awards Direc/ory con tains details
01 more than 1,000 awards I rom 100
countries plus suggeslions lor earning
and applying lor awards, etc. The 1989
edition contains 170 loose-1eal pages
and is available lor $15.50 postpaid
in the US, US$15,OO 0VitfSEIa5 by sur·
lace mail or US$19.oo overseas by air.
ma~ . Order from Ted Metinosky K1 BV,
OX Award s Directory, 525 Foste r
s treet. Suite 1001 , South Windsor CT
06074.

The Interna/ional Awards Directory
by YBOWR is a bound book (422
pages) wh,ch l is ls more than 750
awards, 634 of whiCh are in actual
color. If you are not already hooIo:ed
on awards, just looking at some 01
the eeautaut awards in YBI&WR's book
will certainly gel your attennon . Order
Irom M. S, Lumbangaol YBI&WR, JI.

Garuda No. 62.Jakarta l(l620. lnoone­
sia , The cost is USS37,OO (surface
mail).

In next month 'S column I' ll d is­
cuss prefoxes-new. old and special.
Plus, how to understand Soviet call.
signs. m

CIRClE 3 32 0fI0I AE,t,DER SERVICE C,t,RO
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, I. ndolt• • hard"'.... , toroid. . . ...p COlTl~II. saw coli
Siock. • te . Shipping Ex,r.
RADIOKIT' P.O. Box 973·C Cat. log $1 .00
Pelham, NH 03076' (603)635·2235

OTHER KITS VISAlMnl.n:.rl;l
G3RUH. PSK Packet Modem $111,00
G3RUH. OSCAR 13 Telemetry Demod $144,95
ORP 20, 5w, 20 meter Transceiver (HR 1/89).$1 24.95
OAP 15, 5w. 15 meter Transceiver. $129.95
W1FB 160180 Pre Amp (OST 8188~ $22.95
K9CW Memory Contest Keyer $109.00
Yaesu FRG·9600, .1 to 60 MHz Converter $84,95
20m CWo 15w Transceiver (H.R. 6/87) $159,95
50W 75M SSB SCVA $179.95
3 Band ORP 12, 15. 17M (OST 10189) $99.00
Micro 20 Hi·Perf ormance ACVA $59.45
RX Noise Bridge $39,00
Many Other Ki ts Available
Flclory Wired
Complete AmeritronlTen·Tec Line CALL
B&W PT·2500A Amp $1 ,695.00
B&W VS 1500A Tuner $.4 15.00

SCOPE PROBES
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INDIVIDUAL ITEMS-
rotary inducto r 28..h . ..... . • . .. . . •$59.00
6:1 oau cnvesuecxecn Bros.) ,$15.00
0-100 turns counter (B&W) $65.75
turns cou nter, economy (Gro th) $22.50
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2!)'245 pI 6000 v .. . • •... • • • ••.. • • •$.44.00

OPTIONS-
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CIRCLE 243 ON RUOER SlRVICE CARD

A Complete Digital
Reception System
PC $WL contains the hardware, software, in­
structions and frequency li sts needed to allow
you to receive a vast variety of digital breed­
casts t ransmitted over shortwave rad io w ith
any IBM PC or Compatible computer. The
product consists of:

Demodulator
Dlgtta' Signa' Proceulng Software
80 Paga TUlorlal Reference Manual
World Pre• • Frequency UII
Tulorlal Audio C••eette with Samples

PC SWl automatically d ecodes Morse code,
Radio Teletype, FEC (forward Error Correcting
Code), SElCAl (Selec tive call ing t ransmis­
sions), and NAVTEX.

CIRCLE 5 8 ON RUDER SERVICE CARD

CABLE T.V. CONVERTERS

PCSWL

QSL'sr.QSL'SI
Gu. nee<ls HElP I>e<)' !>ad hea lth) . Plea.e send ~"'" QS!- or
o l/lel Pl"f'lbnl_ to: W. BPD's ~Vl P'eU)' &- Gus ' Jr. TI>e
Pnnteo wf25 1""1o .•opeo ....,.. tte lSa ptofn5lORlll _ ..... Our
pnca ..e ·' llIGHl.- pIeae IF)' us to< "'&h~~ & ..
COOll_ ' _..-e.50<_"'_",,$1 00
"' ,..... "' ..........

1_rou " . doI- f'o,uy & Gus. M

THE GUS BROWNINGS'
P.O. BOX 70, CORDOVA se 29030

CIRCLE 2t ON READER SERVICE CARD

1-800-826-7623
B & B INC.

4030 aeeu-o-au e Drive, Eagan MN 55122

SPECIAL!
LIMITED AVAILABILITYl

Software Systems ConSUlting
150 Avendla Cabrillo "C '
San Clemente. CA 92672

(714) 498-5784

Jerrold"", Oak, Scientific At lantic. Zenith, &

many others. " New" MTS stereo ace-en:
mute & ...olume. Ideal for 400 & 450 owners.

ADVANCED FEATURES:
Tuning Oscilloscope
Digital Waveform Presentation
Auto Calibration and Code Recog nition
Continously Tunable Fi lter Frequencies
Variabl e Sh ift
Adjustable CW Filter Sensit ivity
Farnsworth Code Compatibili ty
Unattended Capture and Printing
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80 h r Manldl
Tutorial Ca.wetu
Inlerpretation G uide

A complete flllcslm lll! r«ep.tion Ilylltem
ro r t h e I BM PC or C o m ....toble. Receives
u p 10 16 inten~ty levels.
I nclu d es :

Demodulalor
Softw~

FrequelK"Y List
Featul'K:

Print on Epson. or liP Laser Jet
Disk Save, Zooming, Image Proc:es.lIlDi
Unattended Image Cllptun lIod mucb mon

CIRCLE 250 ON READER SERVICE CAflD

PC GOES/WEFAX $250
Designed 10 n'"Ce;ve Imales dlreclly rnJlD
u .s . and Soviet m eteoro o g ical ...l eUlI..s.
I n cludes 11I 0 or tbe .buve realure p lu.s
a com plele orbitallMoCkiog 8y1e... a o d
resolut ion or lop to 256 gray Iev.. I,..

Software Systems Consulting
150 Avenida Cabril~,"C", San Clemente, CA mn
(7"14)-498-5784

EJ

9:00 am • 5:30 pm
weekdays

Weekends and evenings
by appointment.
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HAM RADIO
CLASSIFIEDS
Call TOLL-FREE

. -
1-800-782-3 t 3 t

In C a li f : 707-839- 1570

NATIONWIDE
BUY AND SELL NEWSLEITER

Published every other Friday
sellers: Ad rates Soc per word

(10 word minimum) .
Ad must include phone
number. counted as one
word, oraddress. Display
ads also welcome. Phone
or write for details .

Buyers: Six (6) month
subscription (USA)
costs $8 .00 .

Call HAM RADIO CLASSIFIEDS
today to place your ad or order a
subscription.

Visa and Mastercard accepted.

- EJ
""""' .8M1105~. ~ltm.!l1IFI1diy , hcl\cllmr.

HAM RADIO CLASSIFIEDS
880 Vista onve. McKinleyville , CA 95521

1 -800-782-3 131

THEY'LL THINK THEY'RE
J T HAVING FUN

YOU'LL KNOW
THEY'RE LEARNING

Carole Perry 's(Oayton 1981 Ham of The Yeat')
" 1ntJ O(hJctIOfI ToAmateur eeoc ' package allows
children01all abIl1tll."S to IlChIl.'Ye success.
Ready·tcrteach package con tains: Teacher 's
Manual With 26 lessonplans. Code Pntet,ce
Qseillator for Morse Code practice. scececoce
audiocassette which follows lesson plans. $99.95

- FREEVideoTape Showing Classroom Use
C AllY motivated teacher can teadl the program.
OHam Rlld,o program IS used asa motlvaliOnal tool

10 teach skills in other subject: areas.
C 24 hour HOlhne IS avao Lable lor helpand

quest lOflS.

I 0 Hlih motivatlOOal ecwces.
hOmeworks. tund reeees. qUIzzes.&

d
. reprodUClbles Included

_ Mel IQ -: P.O.Box I3 1646

M " nto"''' STATENISLA""'" I V - - N,Y.1 031 3-OO06
~ I"C,. 718.983' 1416

CIRC1.E 241 ON READER Sf:AVtCE CARD

THE BEST JUST GOT BETTERI
.uo~8A1.nPlu. -THE pre mie r WorMI Code
trainer now looorporaletl mouse lIupport. impro­
ved Famsworttl method, Improved cod", leacher•
an ellpanded information base and many more
new featur_1

~Jhn Plu. will take Itle newcomer from
ground IIwel to expert in record time! ... an Ideal
trainer lor !he potential ham. t.4otseMan PIt. is
grINd for~_ heme ¥oilo want to upgrade - no
need 10 \l'I'nlIItIe with code tapM; or on the air~
lice when yoo can UIB any and all of the lIdIranced
le l!llurB$ on ~Jhn Plu. - a true random
" haracter generator, ra ndom word gener8lor,
ASClitextlile "reate/$Bnd. true random call5lgns,
!HIe rendom FCCNEC tvpe teatl lhat keep \fBC:k of
your prograM _ well .. a random, real*k: on­
th&-air eso almulalor that 1KlUOd, jUlll pq h real
thing! P1ua many. many more optiona. ~
.thin P1u. even featlJr.. CPU INDEPEN DENT
r ....NG eo !hat you don't have to worry about
lM!Itting it for your compulert

Unlike othar eN trainers. MorseMan P1ua was
designed by a eN expeet (NE4l) who knowllIMW
II. fakes to gelto thathigh levelof proficiency. Oth8f
trainers don't even come close! (Hundrede of
lIllllllfled u""~ can't be wrong!) You carr get Mor­
_M..nPlu. 1or $24.95 (p lull $2.00 II/h) PLUS
the next majotupdate FREEl

. yoo want to beoome alloen_ham, upgrade, or
1'* enjoy ON It--.~M.." Plu. .. for yoo!
Give .... a c.aII .II t -&OO-525-7235 and ordar yours
kxJay, or order from our BBS .II (205)157·1348
(300-19200 bw.Jd ·24 hotMlI). VIlI8/MC IIC :8F_ed.

"IRCLE t . ON REAOER "RVICE CARD
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CIRCU " ON RUDER SER VICE CARD

Network QSL Cards
P.o. Boll 13200. Aleundria. LA 71315

FAX: (318) 445-9940

$38/1000 p,,, ,,,••h,,,,",

Budget QSL Cards
Thougll1 you couldn 't alford really good QSLs? These ClIrds
will chan\le your mind! H'lIh QualItY RAISED PRINTEp QSl
CARDS call be ill your hands lor ooJv 41: EACH! B..uI1Iul
GlOSSy ' nk on Ivory, 8lue, Gray or Yellow 611b. Vellum Bristol.
We pnnt in blue 10k in the lormat showIl. II you don't wa nt tile
state cuthne, we can remove it. and enlarlle the callsign to
balance out the card. NO EXTRA CHARGE lor ARRl , QCWA.
AMSAT logos or additional wordmg.l we have the room.
Order w itl1 confidence; these ca/ds ale the best value in Ham
Radio today' Your sanstecnon is lIu8fanteedl Ques!lOns about
our otller cards or to diSCUSS a custom QSL are handled on
our Rall ·Chew line 13181443·12'61 MasterCard or VISA OIdefs

only call TOll FREE 1-800-256-2104--------.......

• Euy 10 use and • ...-p 10
install

• The "-sl and mOil uc~·

In9 Ykl&O stabil izer In !he.....
• $tlle·of·lha·Art Mic ro ­

chip T.chnology

• 101:;)% a..otom8IIic

• Wora on .. \/CAt .. TV'I
• Similar units .aid ....

whI r. lor $9Il

• Ughl _ igh! & GOmpao;!

• U.... standard 9 Volt
battery (last. 1 . 2)'"" I:
tHonery no! included

• FltIl S/'liwii '9
• Ai, Shipping " oaiLabie
e U NC ON DITIO NAl 30

day. mon. y b.c ~

gU"'Ml"
e t y.... warranty

Special

$49" ••
l ~p & hl

FEATURESWh ile ••tch ing te nlal

....-in, you wi. nolie. ....

noying period ic <:010'

dark,nh"lI, color shifl, u n­
wanled lin.., flasn ing or
Ia9gededg••.Thls lleauMd
by !he copy proIeclion j&I'I'I­
rnlng ~naIs ....bed l:led in
lI>evid.clIapt,....eIl as u.c.
l'OYision copY prol-.::tion.

ne 0IGlTAL. VIDEO ST.f.BI.

L1 Z E A C O M P L ET ELY
ELIMINATES ALL COPY
PROTECTiONS AND JAM­

M ING SIG NALS AN D

BAINGS YOU CRYSTAL

a£AR """'-"E'

WARNING
THE OIGITAl vue
SfA81UZER IS INTENDED
FOR PRIVATE HOME USE

ONLY. IT IS NOT INTENDED

TO COPY RENTAL MOVIES
OR COPYRIGHTED VIDEO
TA PES THAT MAY
CONSTTT1JTE COf"'t"AGHT
INFRINGEMENT.

TeOrder: Visa, MlC, COO M-F: 9-6

1-800-445-9285 or 516-568-9850
sco Electronics Inc. Dept. CV9
~, W.Menick Rd Valley$tr...", NY 11580

THE MULTIPLE RECEIVER SOLUTION

DIGITAL VIDEO STABILIZER
REMOVES All VIDEO COPY PROTECTION

Elevate the status of your repeater with the Re-aso Repeater ControUer.

4 Channel Signal· l o· Noise Voler

• f '~I032ChaMe1byNsI..lodOonll~~

• Cot>tnJows VODrlG
• LEOnlolOl'sotCOAltlllvored~

• E\uIll"nClibr~1OI'
• ~mul. Voled Indicator, P,nne<l 0111
• 4''1 .6 Double S"'ed GOld PlateO 44 Pin Card
• Remul. Ot"blf: Input,·,..,

BUilt. tested aoo carcrareo With manual

S350.00

Ever h eard a really great repeate r?
On e that sounds superb? Is fu n to
u sc? And benefits it s USl"rs through
its we a lth of m tera cnve features?
Chances are. It's controlled by an ACC
RC -8 50 Repeater Co n trol lt' r. Because
more discriminntlng repeater owners
choose AC C c o n t ro ll e r s for t heIr
systems th an any ot h er. And the 850
lend s the Indus try In performance.

The '8 50 Is extensively programmable.
ustng tn terac t rve Touch ·Tonc entry
and voice re s pon se . or a com p uter
tcrrmual . AU re m otely! From access
codes 10 Its o pcrattng s chedul e. nearly
everything can be easily c hanged .

Th e patch supports local and radto­
ltnked phone lines. A thrce-uerec
system offers flexibility in ca ll rouung
a s signment of prtvtleges and con t rol .
The 2 5 0 autodtal slots support even
the largest groups.

The Touch-Tom." activated mailbox lets
users lea ve messages for each oth er.
The system ....111 leave you mesaages. If
you mis s a reverse patch or alarm.
Paging s u p port Includes a ll popular
tone form a t s s o user s can a lways be
available ....ithout ha vin g to listen .

Mu ltl -band lin k in g e x tends your
repealer's ra nge , ties your repeater 10
o l her s fo r emergency a nd p ublic
servtr-e acuvtnes. and le ts you benefit
from the elevation of your repeater site
for working all bands. In d hid ual u ser
cedes offer secu re access to selected
funeUons to bar unauthortzcd use.

The to p-of-th e -ltnc '8 50 dtsttngutsbes
It se lf as a stella r pe rformer o n
h u ndreds of repea ters . And It can do
the same for you. Learn more about
h ow 10 enrich your repealer syslcm
by eontacu ng u s dtrectjy.

2356 Walsh Avenue. Sante Cl ara, CA 95051

Rack meuru version also available
f Of...,... _ ......,.. call Of_

DOUG HALL ELECTRONICS
Voter Department

815 E . Hudson Street, Columbus, Ohio 43211
(614) 251-8871

SEE us AT DAYTON

Boolh 2.1 " 2. 2

CIIlCU 111 ON RUDER SERYICE C" RD

ace
advanced
computer
contro ls, inc .
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Ham Doings Around the World

Ustings are free of charge as space permits. Please send us your
Special Event two months in advance of the issue you want it to
appear in. For examplB, if you want it to appear in the June issue, we
should receive it by March 3 1. Provide a clear, concise summary of
the essential details about your Special Event.

I

MAY 4- 6

MAY 5

MASSACt!USETIS 050 PARTY Sponsored
byth" Wellesley ARS from OOOOZ SalurdayM
2~59Z Sunday. 160-10 meters. CW and
phone. No c'ossmode. crosaband. packet Of
repealer oonlaet5. FrllQuencift: CW 15 kHz
up !rom the bonom of IIle G&neral bands
SS82S kHZ upfrorn__ot_~·

aI phone bands. Novice and Technician CW
and sse bands. Exc:l'langot AST and alM
(ODUnty for1M statoons)SUltll, proW>ce , or OX
eounlry lor otI'>ef5. Work IUIlions once peor
band and mode . lolA 10 MA cotataeIS .oolld
Poirm.: 1 peor phone conlKt, 2 per CW c;on.
tact. Conl&c" with club station WI TKZ eounl
5 pOInt •. Mil. slations mUltiply total aso
points by number 01 stetee. etc" and Mil.
counha, worked'Of f inal scor._ Others mull~

ply 100al esc poinlS by number of Mil. cocn­
res {ma>l 14) worked Ce.lihcates awarded
Maillcgs by 8 June 10 WorI/n:ley ARS. lolA
OSO ~arry. 21 I WasIlmgfon SF. WeItolsIey
MA(l278f

BEMIDJI UN The P...... Buny.." ARC _
hold its annual HarnIesl althe V F,W, Club
IromS.........330PM.De' • .••amsandflea
rnat1<eI . Talk .... 0Il1~, 13/13. Contact Carol
Johns<Jn KAlA./D, 1543~ A\1I SW,
BemidJiMN 5660' ,2'8-75 ' -1920,

CEDAR8 URG WI The Onu'"Radio Club
will hold ns 12th annual Swap!es! on Jet High.
way 60 and I, 20 milea norlh of M ilwau~ee

Irom 8 AM41 PM. Exh iMor tet·upat 7 AM . sa
per 4' table , Admlasioo sa allhe dooI . Tal~'ln
on 146.371.i7. 224 181222580 and 146 ,52 ,
SASE 10 ORe Swap. N54'5 CrySllII Spnngs.
F~ WlS3CJ2I. 414-092-2329.

OWEGON't ~r"ARC"'heId"
Hamlesl alllle M....... P.... Fairgrounds kom
BAM-4 PM. Indoor and OUldOOflIN ma<l<ets.
VE exams. Admossion $4 at gala: lailgala 16.
TabIa$ $15. 3151 annual Banqual is $15 pat'
perwn 111 advln<:<t. (Inc' ''''''' lIaneral ad·
mission) . Comlcl stARe. PO Box 7082,
EndicottNY 13760.

DULUTH MN The Arrowhaad AAC 01 the
Dututh/Surarior a'aa proudly p,asents
SWAPFES 'go, wI'IlCh WIUbe IleId althe Firsl
Un~ed Mathodist Church kom 10 AM-J PM
Admi$$iol'l$4 4' tablesSS. TaI~-inon 146 :W
94 , Contact DuatwFl)ooM KfJ*..C, 4901,...

llod)< Srrwf. Ouo\Irh MN 55801 218-525­
4580. There ... Mso be La.- EJo.ams held
at tile~ Services 8uildlng For
~ or.,10 eonIaC'I JMn CIfM' K.A./
OSYw. 1365 Rol"nd Road. Cloquat MN
55720 218-879--5356

MAY 5-6
GAEENVILLE SC The Blue Atdge AAS
proUdly s PQOsors the G'eenville Hamte s t and
Elect'onlC Flea Marke t at the American L.
glOl'l Fa irgrounds lrom 8 AM_5 PM Saturday:
8 AM-J PM Sunclay. Achtance lIdmlSSlOl'l $4 ,
SS at the gata For tic~1tt$ and inIormatiOn
SI:tIId SASE 10Blue Ridge.A.mataur Radio S0­
CIety. PO So.- a1Sl. Gr-. . .... SC 296iJ6

MAY 8
DALTON ..... TheNCl6AACMayflea ... be
hekl at IIle 0aIt0n American leQoon starting al
dawn. AdrTldSlOn $1 . XYlI, Yll ",nd Kids
Iree. TaI~"n on 146.91 , FOf inlo call 413-458­.."

MAY12
MANITOWOC WI The Mancorad AC woll
sponsor the" Ha mla s l al tha Ma nitowoc
county hpo CotAlar lrom 8 AM-5 PM. Fie.
market. l\am .nd computa< equipment, VE
ax..... .Campoo'llavailabla .... U4MowoI: Co
Expo CAt.,.,. 414-68.3--4318 AdY 'ion 52
inadvance, S311 IIledoor . T....: 8'S3._
.'"$ic 0UlIiM SS Talk.... on 14103163 or
146,011.61 5end SASE 10 Af& ......oodRC. PO
So.- 204,~ WI 54221-D204 Of cal
{dlIysJ ..Rtf(I " 414-684-9097: /n.ghIS' "Lou"
414-682--25S7

CLI NTON IA The Clinton AAC WIll hold
" Ha mlesl go" a t the Iowa National Guard
Armory. The,e will be a limited outside a 'ea
lor t,unk salee. Gate opena at 8 AM, Tic~els

a,e sa advence, $4 allhe IIIla Tables55 VE
Exams . Tal~·in on 14S 43 ,epeale" ConliICI

Da'ryI P"'tffS8n KD#PY. RR If Box 84,
B/)'a'" IA 52127. 3lfJ-682-7359

J EFFERSON WI The Tn-county ARC wit
held its annual H. n"ftl lrom 8 AM-2 PM at
lhoIl Jelle<son County FawgroundI. This ...
be an indoof/ouldoorevenl . Indoor spao:::e ..
quores _rval_ ($3 pet' 1abIe). AdYance ad­
mi$$ioI'lis S2.SO, S3II tile door . Fraa pal1<ing
Talk-in on IIle 144890'14549 repNtef 5end
an SASE 10 TCARC. PO So.- 112, Jelfersoll
Wl53549

MAY 13

WESTM'NSTER MO The 2nd annual car­
' o il Counly Compule, Fa s t a nd HAMBOA EE
wil l be held a t Ihe Carroll Counl ~ Agricultural
~nter, s pclf1sored b~ SummIt ARA. Doors
open al 8 AM . Admission ill $4 Handicap
PiIfl<ing. Tailgatifll,l slarts ill e AM . SS t~
lab1es 18, oncIud'AQ elecfnc~y . T"~~n on
22468.22484. 14l!i.52, COnUd .A.J ParI<tK
KS3L. c/o SARA. PO So.- 341, /'la"Id 7 000"
MD 21133oru11 301- 14 1- 2076

ATHENS OH The A1Ilans Counl)' AAA'"
hold its 11th annual Hillml" 1 iIII lhe City
Recreation Cent'" !rom 8 AM-3 PM. Adm...
$iOn 1$ $4, SI)OU$8$ of h~ free . Outdool
space I,ee lor ta ilgat8fS, Indoor space avail·
able b~ advance onl~ . Ta lk_in on 145, 1S1. 55.
Contact JoIln Biddl.. WD8J LM, 80 Wondar
Hills Dr., Athens OH 45701 6 14-594--8901
Or write 10 ClI'lJ, Dffmt>ow KA/lJX G, 63 Moms
A"",. Alhalls OH 45701.

MAY 14
BOULD£R CO There ... be a VE T......
Test at IIle Atnetican Legoon II 7 PM. Pre­
regi$lrillOon prele<red Contact BiIro¥a Me­
CluneNlSWS,303-530-t812

MA" 18_20
TU1.SA OK The 1990 Green Country Ham­
lest will be held al the fopo Squ.'e Pavilll(lll ,
Advance admIssion is 55. $1al the doof, Ta·
bles afe $4 in advance , $5 at the doof , VE
E..m p,e·re9is lration: VE Exams Altn :
KA5VtL Georg,a. 5332 S '''''''9IOO A""., Tul­
sa OK 14 135. P' e-' egisl' ahon reqUifed tor
s.alu'da~ 1ft, 5end a form 6 10 ....tIl a chec~

payable to ARAL·VEC!Of $495 and a copy at
your~. We WIll not """- a copy mllChI".
available al IhoIlIIIe. Walk.... pemlItted on
Sunclay. Ex_ .... ",t 1 PM Saturd;ry and
i :3O AM Sunda~ . TaMo..... on 1463lJ91 (pri­
mary). 146 .281.88 lseoondafy). Open ;ouIo.
pa1CIl on 88 dunng Hamlest Hamtesl tegII­
t'ahon: Gr-. COuntry Hamlaal 1990, PO
Box 4283. Tulsa OK 74149-C283 918-272-

"'" MA Y 19
M"'YODAN NC The Sna ka Mounta In Aad >o
Assoc. WIll spclnltOf the 2nd .nnual Sna~e

Mounlain Hoapitalily Bash lrom 8 AM-4 PM
atFarTis~ Park. Fraalailgatlng. Prt:.
licl<ets $2. Tablaa $4. TaI~.., on 141.390
wme _ SASE to Jim PhiApa .A.A4OT. PO
Boz648. Ridgeway VA24148

EPtlRATAPA lancaster County HamteSl.
sponsored by IIle Eph,ala Area Repeat'"
Sor:,.,ty. Inc . ....1 be hald at lhe Eph'ala
Seniof High School SeI-up al 630 AM,G&n­
eral admission.t 8 AM . Ha ndICap .a<:essible.
Ama tau' harna t' om 9 AM, Ent'ance lea
$4. lailgatlnll $3. Ins"'e tables $6. Talk_in
o n 145 .45, 146 52 and 444 8S C all Tom
Youngberg K3RZF al 2 1S.261-2514 aller
6 PM or ...,t. E A RS., 9CI6 Cleallf,iew A"" .
Ephrata PA 11522

SPAINGDALE AR Hamlest 90. SPOf1$Ofed
by the Nor1r-st Arkansas AAC , ... be hekl
al lhe CommunIty Building .1 lhe Rodeo
Grounds Iocaled at East Emma [JIocn open
kom8 AM-4 PM. F,eeildmllOon. Tllblesare
SS.ead'I . Achtanoa tlIble "'9istraloon ill a rTIU$I
TailgatIng .. $4 par vehlCla F.... parkIng.
Tal ~· i n on 146 76 (-,600) , Contact Mlka
LOfenz: NSF,lJ, Rt 2 Box 16OA. PtairiB GtO'I'I
AR 72753, (SO l) 846-2516 ..""nings, Via
packet. N8FJJ @KASBML.AR.USA

CADILLAC l01I, The a nnual Swap and Shop
sponsored b~ theWe.",u~eeAAA will be held
at tile CadlMae Middle SchOOl from 830 AM~

2 :30 PM. AdmiaaionS3, Tablee 56 TaI~-in on

146.381.98~er. Contact JoNt Craddoclc
KXSZ, 6/6-197-5491 or w, it. Wa• • ukH
ARA PO Box 163. Caru;oc UI 49601

COLORADO sPRINGS CO ....... Peal< R.­
d, o Amilllaur Anoclal ion .,11 hOld ilS
S.apIasI al thol RtISIlC Hila Mall . No entry
lee. Wl>eeIcI\aIf ;occessible Tablee $10 ad­
vane .. , $ 12 at the door , Contact Rick
WB1TH T, 1/9-599-7665, or w, ile PO Box
1652 /. CotoradoSprlngs CO 80935

Y"'KIMA WA The Yal<;ma .&.HC, W1AO, IS
celebrating lIS 60Ih ",nniYar$ary .tthe Queen

G~m, Saturda~ I,om 9 AM _4 P M,.SUr1da~

9 AM_ I PM. Features, Visiting Sollie! Ama·
leufS, Swap n Shop. VE Exa rna, 8.anqum &
P"OlIram. and eonsignmenl table , Achtance
AdIl'lissionSS.SSllllledool. TabIM $7 e <OCh
TaIl<-in on 14606166. ContlIcI YoIIr.irna ARC
W7AO. PO So.- 9211. YoIIrima WA SI6909
MlIIy WJ&tn&'I KB1AJrIF, 5b9-248-5001.
HARTWELL GA AndeBon, Har!wlII and
Toccoa A.R-C , ..... sportSOf. Hemlest al the
La~e Ha rt. e ll GrOf.lp Campg,ound tro m
7 AM-4 PM Saturday, 1 AM_2 PM Sunda~

Tal k_in on 14 7 330/.930·146,1151, 115.
Contact B,J. Taylor WD4CUK, Are 5 59n;,;
Dri"", Toccoa GA 305n; Clfrl Davis KY4T,
Cc/tttge Ava ., Har r",ell GA 30643; Jon..s
Baasley N4VNJ. Rte 2 Box 2 1, Lavonia
GA"""'.

MAY 20
OlD WESTBURY NY The Long I$land lib­
... ARC II'iII'lOICI a HamIesl al_ New Yort.
\nSIIMe d Techooclog~ Ifom i AM-4 PM. No
allY• ....,. SSal_gate. Exhibotof'a I8 ,Talk..,
on 146.2!iI.85, ContlIcI NttiI HMImMI WEN ,
(5 16' 462-5549 or Mar1'- Nadal NK2T. 516---P...RAMUS NJ The Bergen AAA will spon-
SOt a Hamlesl a t Se rgan CommuM~ Col lege
hom 8 AM_2 P M. Unlimited !,ee clos&-b~

parking. VEExams. Selle's $5 pe, slot, unlim­
iled space available. Bu~e<s .dmilted free.
Talk-in on W2AKA 146.790. ContacI Jim
Joyca K2Z0, 286 Rdg slO cod 8IwJ. NorTh.
WIShOOOd NJ 0 1875 201~m. FOf VE
IMbngconlllC:l P.-.A.dmyK2MHP. I3--3:lEd­
",lid St.. F_ uwn NJ 01410. 201-796­
0622.
P'EOTONE IL The annual Hamtwt spcn­
torod by IIle Kanka~ee ArM AadoD Soc:ieIy
..... be held at lhe W" County Fai'll"ounds
lrom 8 AM-2 PM, Indoor e.h,bot., OlIIdooI
tlea mar~et Fraa p.l1<ing. S.I-up 6 AM---8 AM.
Ovemighl AV pa'klng. no hooku ps , Admis­
sion $2.50 advaneS, sa a t lhe dOOr. T.lk·in on
146 341 94 Contact KARS c/o Frank DalCa,..
lon KA9PWW, R,A. If Boz 36 1, ChebansillL
6C922, 8 1S.931-2452 bafora 4 PM CST or
als.932.e703.11ar 4 PM CST.

WRIGHTSTOWNPA TheW.......-ARC
...,11 sponsor ils 16th annual H.ml....., al
IIle MioddIetcWwn G,ange Fait Grounds begin­
nng.1 1 AM .S81-<1ll . , 6 AM. AdmiIIion IS 54
pel' parson (XYLI and chIdr." lree). Free
parkIng Talk·;n on 147.691.09 repeat..,
223.76/222. 16 repeater, S2 04/53 04 'e­
pealer Of 146.S2simplex, For p"e-,egistration
and inlo ccntsct Bill Cusick W3GJC. 215­
441---S048

MAY 26
DURHAM NC The Ouma m FM Associillion
will held ~s 16th annual " DUA-HAM-FEST"
under the South PiIfl<ing dec~ d Ihe South
Square Mall ShOPC>ong cenlar. Handicap ee­
ceIIOle. L.imrIed AC po...-er lMIilabIe b'deal­
III requifemlflls and aquipll.~1MtJn;. Ad­
....,...., Iid<ata _ $4 ,SSatllledoor ,Talk.... on
IIle WA4WTXJ 141.8251225 repe.t",. For
tickets, send SASE and PIIyrMf'll 10 R,P
Buahlm.rln N410A, 1314 CII,nay Rd..
Ralalgll NC 21606. Tablas $6. InQuitiffls ,
~alions. ms y be diracted 10 E.R Lapp;
WD4LOO, 203 L~nn DI" Carrbofo NC 27510,
da~s at 919-541- 1688, eve ninllS bel",e 9:15
P M at 919-942- 4076. Fo' generallnlo coo­
li1C1 Sid Edwards W4QWM. 1700 HI9 Il SI.•
Durham NC 2n12, FOf FCC Exam .,10. coo­
'ac! Axa GooIeby KY4Y. 120 RMkIdlCircle.
DurllamNC2n13.

MAY 27
CHICAGO" ChlclIgo ARC ... held ItS .....
nual HamIest and AudIon at Dot Vry lnstrtuta
d Technology . Fraa PiIfl<irlg , FOf details and
..-vatoons cal 312-545-3622,

WEST FRIENDSHIP MD The Maryland FM
Associiltion.lnc , will hold ~s annual M9mOfial
Da~ Hamles t al the Howard Coont~ Fai,·
1I ,0und s tro m 8 AM_3 PM T.I~ · i n on
WA3DZDIA..peale, (1 46 ,16/ 146,78,223, 16/
224 ,76 and 449.01444.0 ). Pre mises MUST be
cleared b~ 5 PM DonatlOl'l $4 Tallgal"'ll $3
1_tabla ra<>laIS. lIdvanca $ 10, S15 ",t IIle
1II1e (d availablel. Only PAID table reservll­
_ iIC'OIPllld Maloe checks payable 10MF·
MA. Inc . For ' ......Ioons COA1ac! MaMA
Sayit WA3KZJ!, 15809 PoinIa< RidfJe Of,.
BooriIt /rID 201Ia 301-~UI41 carnn-.
cilIl vendOfs mUSl I\a.... proper laxIIicense
cerI!lw;ates .....iIlIbIe.

OUEBEC The Quebec ProvIncial Ha mtest
wi" be t'.eld .t lhe Trac~CUrlIngClub, AdmIS­
sion SS, Outdoo' table $8 . indoor la ble $10 ,
Li mited quan1iI~, please "'58"'" balore Ma~

15th Open al 0900 (0700 eoh'Morsj ConlilCl
$or9I-T,aq ARC, PO Box 533, $or9I O.C
J3P 5N6 C/IIIIIdlf

SPECIAL EVENT STATIONS

MAY 5
USS OlYMPIA TlwOlympl8RACWIIlopef'
ale WA3BAT on board Admi'a1 ()e...-ey'. ftaIg­
a/IOI) die USS~ kom 14/XlZ-2000Z, 10
commemofale IIle 92nd anni'4fsiIy d Adm.
Oaweys ' IJiUmllh .,.,.,. lhoIl SpanitrI FlNt at
". Ba!IIe d Manila Bay dunng IIle SpanisIt.
~W.... Frequenc;es: (t5 ~Hz ORM)
cw: 1133, 21 133 and 21:1133. Phone: 3865 ,
n45, 142!>5. 2 13!>5. 283!>5 and 14S27 MHz
FM, ATTY on 20 and 10 mele rs For ce-rtif\.
e.te, M!nd OSLend 91112 SASE wilh 3 unilSol
postage/lACs 10 Olympia RAC, PO Sex 928,
PII,'acJelph~ PA 19105.

MAY 5-6
MUSKEGO WI The W{K ARC ..... operale
station AE9K kom IIle NicholII As!,ollo.nical
QbsenIatory. kom 1400Z SlIlurda~-C500Z

Sunda~ 10 COITIA'I8mOl ale Nat>orIaI AatmnCJ.
my Day. Frequanc;es: 142S0. 21350. and
28 .450 MHz. Alao look lor AE9K on RS10 a'l
_ON mode. FOf apecial OSLsand an SASE
to Nict>oIs ~'fOfY. 3885 Pionsa, Rd .
RicMeki WI 53016. SWL f8POrIS we wel­
come a nd llua llfy lor IIle special OSl o

COLUMBIA SC The Columbia AAC will op­
e'al" N40WL trom 1500Z Saturda~-21 00z
Sunda~, Irom the Soulh ca,ol in. St.le Capi­
lal G'ounds in conjunction w~h the A""uli
Mayte s t Calab-ra!lon. F,eq ue nc la s : SSB
28.400. 21400. 14.m. 1.200 MHZ and CW
28200.210.t0, 14 0.t0, 1 ,o.tOMHz OSL_
SASE 10 CARe MlIyfIesI. PO &. 5802:eo.
~SC2925l) .

TOWSON MO N3HFS.i11 operala lrom
1500Z-2300Z satUfd&~, a nd kom l llOOZ­
2300Z Sunclay, 10celeblale the 23fd annual
Towsonlown Spring Festival. Fbl,n del" ere
Ma~ 12- 13 , F' equencies: 14.255. 21.355,
28,35S, and 146,!>8 MHz phone, 10 a nd 15
meIer Novice CW bands, 15 a nd 20 mal.. ,
ATTY, and 14S.030 pac~e1. F(>f OSLo send
your OSL . nd SASE to 305 CoIonilrJ Court.
Towson MD 21204

MAY Ii
NEVAD'" The Na¥ada 050 P8I'fy,~
tIOfad by IIle Fronbaf ARS. _ be haId OOOOZ
Sa!urday-0600Z Sunday. Wort.SIationa once
""band~modIJ. EJcclW1ge RST and_III
plo.incekOllnlry , (County Jof Navada st.
bOn$.) Frequaneias: 6 met_leo metelS.
Modn: ON. SSB. ATTY, SSTV and P"'C~et.

SCoring, 1 pt, phone 050. 2 pIS . 000 other
modn MU ll i pl ~ b ~ nu mb .. r of states/
p ro vinc e s /cou nlr in (Ne va da mullip ly by
counties). Carlilicatas awa,ded 10 top scora
.ach stalelptOV1nca1DXCC country . Gene ral
and ebcweINoviceITKh. mail entry ~ June
I , l 'i90 to J IItI Ff)9 NW7Q, 4120OIIIrhiMA-.v.,
L..-VagasNV89121 .

MAY 10
PROMONTORY UT The Ogden ARC ...
OC*II. W,J1H kom PIOII.'dory SummiI to
COOTOfI18lliOO ate IIle 121st yeard".driving of
lha Go'den Spl• • . Opa,alion lIma I,onl
000l Z-2100z. FrenQU8<ICies: 3,970, 7,270,
14.280, 21375. 28.41S. Send OSL.nd SASE
10 Opden ARC, PO Box 3353. Ogden UT..""

MAY 11_13
ESCONOtDO CA In coniunclion w~h tile
Annual Avocado F8Slival, the EacondodoARS
... operale spec:iaI _ s tation WN;YOO
on IIle lest'ival orounds kom 000llZ ....~ 1 1~

2400Z Ma~ 13 sse operation at 3950, 12500,
21350 and 28450 ~Hz. ON OC*aIion _ be
50 ~Hz up kom IIle band edgea, For an ......
Ioldad comm.m.,-,_ oar1ihcaIe,-'" OSL
and la'ge SASE (2 units 01 poet'lIa) to
E,A R,S,. 2435o..rCounl/)'Road. Escondido
C.A. 92025.

MAY19
WASHINGTON DC Tha Penlagon ARC will
ope,ale K4AF in ~lebr.llOI'l ol A, med Forces
t;la~ . Frequencias: Phone-7.235. t4 .235 .
CW-7.035, 14 035 , For OSL send OSL and
SASE 10 PARC, PO So.- 47Otl3. Wa/IiIIgIOfI
DC 20050. I'IIIM8 indudIl $ 1 if you want an
8010 eartilicate ,

PASAOENAIIIO TheBayArMARS ..... op­
...ta STation KM3I 10 com_.t. the
14&11 -..., oIl1le Ielo.....' rr IIIOgll
" WI\Il Ita1fl GodWroughIT ' , If_ed on
an . oprmmanlal hOI trom WashiAfl'lon DC 10
8aI1irnore MD. CW frequencies (MHz): 1. I 10.
14 .035, 21.110,28.110. For commemorative
cerlilica te se nd ~ou, OSLc a' d (SWL li"enelS
..nd details of a OSC) along with a la rge (8'1:1
o 11) SASE 10 TIHl Bay Ar.... Amateur Radio
Society. PO eoo 805. Puaden.a MO 21122-

"""
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Ham-Com '90
June 8-10, 1990

Arlington Convention Center
DFW Metroplex, Texas

For Information Call (214) 521-9430

-•- .

1. RI!FLI!CTI!D POWI!R-ITCH

2. KNOB-ITUS

3. QRM-DI!AFNI!SS

4. BUTTON-PHOBIA

5. SWITCH-CANKI!R

JANUARY 4, 1983
A CURE WAS FOUND

FOR THESE DISEASES :

•

MA COM

6. SUPI!R TUNI!R-BLUI!S

7. CROSS NI!I!DLI!-I!YI!S

*THE CURE IS:

* ON~ SHOT GUARANTEED TO LAST
AT LEAST FIVE YEARS1

****************** ******
MAXCCM, INC . BOX Boa, FT. LAue., FL.333D2

3015-1523-6389•"....,000 _ _ .. _ _ _~ ...
THE BOTTOM LINE: "MAXCOM WORKS" -J

CIRCLE 101 ON READER SERVICE CARD

SMALLEST Full
Duplex Interconnect
Available
Only 5.75 W x 1.5 H x 7.75 D

FEATURES:
• User Programmable CW-ID
• Hook-Flash
• Tum-A-Round Beeps
• One to Eight Digit Codes
• Auxiliary Relay
• Toll Restrict
• Toll Restrict Defeat Code
• Tone or Pulse Dialing
• Call Limit Timer
• Mobile Activity Timer
• Ring-Out (Reverse Patch)

CIRCLE 100 ON READER S£RVtCIE CARO



NumbM 32 on you' Feedback c.rd

pey poslage & copying CClIa. "'11<. Collum.
1422 E_ Rd.. s.. GWgro CA (/2110­
1517.

Wanled: Ut Ii. tor raptd aging 01 KI'nwood
T5-'6805 IransceiY8l'S. Lin ~mnroo NJ6Y.
7150Capilol Or'VII#84. San PfdroCA f10732,

Wanle<:!: ~.nuaI 5 tor Kenwood TR-7600
and A76 tTMtIl'IOfylKan add-on Boughl used.
but no manuals l"aQbIe. and tome opticlow
... not easily deduced JolIn o.rt. ' 807
Fomlell~,. Scotl CifyAolO63780. (3'4) 2fU­
27'91 .

I am looi<ino;J tor l'leIp fn:Ilng a manual and
sche<niltic Iorlhf Him KltyllI. Model HK5A, I
1m willing 10~y . rellliOllabie price and 'hip­
ping costs HBnk Gillis. 12/2 Lauf9/ AVII.. St.
P"IJIMN55104 ,

Need a schfmallC tor thf~ Model
8TL·301 high I)l nd VHF co m mercia l
tr. lIICer..... Wil pay costs. TI\anl<$. e.G,..
/la m N5UfX. ~104 164rh 5 1r• • 1 EU I.
~ WA lIl!l3'13.

Need a copy 01 _ sct>emallC tonlyl lor I
He"hkrt 5GB Signal Generlfor. All repliH
.cknowle d g e d , Thin ks , Gr.ll MSll , r i'
WA / VIL. 33 8arnesdala Rd . Nalick MA
0 1160.

If . n.,...".. hu inlo regard'ng UHF tIand
modi licaliclow lor lhf FT-470 HT lor the 470
"'Hztland. pleue"ilYO E-M.on ll'lll 13BBS
lor E'".....

1"*OUld IiQ~ ..... from any him who hall
DJ2UT-MullttIand Beam by Sommer, I am
h.""'9 VSWR problems on Ihf 17 and 30
~eler balld•. Th.nk you . 0 ,1" McMindas
E'UDC!KA4HBW, Amaricen E'mbassy--VOA.
APO New York 09/55 .

Doesanyone haYO a manual too" the Tempo
One HF Iril"""i,,er? I "",II pay c opying
chargIt$. G/IdtrrJ Deasey. 19~ A ... .
PO Ben 478. ......... HJ 01!UO (201) 319-

"""NEEDED: P~ and fllCMical P'OlIrarnI
lor pr8Sefllahon al Iha Cenlral STales VHF
Soc ie ty conloJrence in July . COnlilC' Jon
Jooes NOfY. 1 fl6GalewoodCI,. WichileK5
61206 orJcllO Lock KFflM. 142 1 5 51. Clair.
Wichita KS67213.

I...., progI'lI1'lOTlII'lg intormalion 011. Pace
~... Il UHF rnoblIoa If ilI>yone haS a
se<'o'ice manual. pleaM cal me 'I (213) W6­
Z227 or leaIo'9 a not. lor me I ... pay lor
potlage. phone caK. ale , Thank VOU . Greg
Fox N6QKR. PO eo. 5624. FUI/MOO CA

''''''

Wa ar. /l4iJPy 10~ Ham HIIIp ll8lings
frNon.$pllCfla....,.",ba5as. Tomakaour
jOb _ and 10 _ IIwI your IisIIII{1 is

ctJft'eCf. '*- '»» or pti(N yO<II ItIqV8SI
dNrIy. dol.Jt*I5pM»(J. on, tuI(8It·. 11 -'
~oIPfIP"I. Youmayalsouplo«J,lIstlll9
as E'-mei IOSysop 10 the 73885.( l200 twIud.
8 data b<l3. no panry. 1 stop /)if, (603) 525-­
4438). Use upper· and /oWar~858 tellars
whera~ala, Also, prjnl numbers Cilra­
fully-a l . tor e.ampla, lOIIn be mi$raMias IIIe
Jell.,. / 0";, or"...""ha tWmbef 1. T/I4IIk)Oll
tor,.,." t;>;I<lpIIralioll ,

I nee<:! Ihe owners manual a nd schematics
tor the Alloed 1\)(· 190. I will pay copying and
shipping co&!lI, Also wanl into on . ny ham
sotIware or ideas tor .- $luff lor the Macin­
1Ollh, Thank vou· K"..;n tIM ~Jt'IdeiwIK.J4QF.
USAFS Sotnc!P. PO Ben 372. APON Y09 1:13

Wanted:~ clie9ram WIllI 01 witI'>-
out manoallor _ Knl(ll'll sineIIquaIe w8V9

GanerSlor ModelKG~ , WiA pay costs Har·
ty GrallliCll WA6IWZ. 442 5, Alpine Ret .
OrangaCA 92666 .

Needed: ~an ual & schemalic lor Hawl ell·
Packard Model 608E Signal Generl'or Will

I \VOOId like to maka contaeI w~h anvone
thai"," ' Zenith 2t70 compuler lor ham
use.lobf1.51<" Barley. HHC. 261h~Bn...
80x 5(11. APO NY 09116 .

Nead tnlo on lIUblItrtulJng tubes lor ongII'IlII
7094ein Hallictalt... HT 41. S. KiralyWA20.
5 1 Ramon Blvd.• FtHI'IOId HJ 0 7728 , (2(1)
462-21'05 ,

Your Bulletin Board

HAM HELP

sm.'"
<ion! .or !le«...,.

I',

1I'~" ,It... FaCfjmil~ Prod"""

Integrate d

Affordab le

$.1","00

(;OCS 0-... C""...."

Full y

F u l ly

--_ ..... _~ .

I "'" IMI

."'" n ...,."...t "up""",

Q UOR UM

CIRClE 24 ON READER SERVICE C olo RO

QIo....... ( :_ iQ lO_ .. I~ltd

PO 80. In (;•• p<,i TX 'blI~ 1 ' 817) 4.lI8-l1l61

Sec l l ' . l f) a } l n n I n Ih e I)n " " Ea s t M icro" .... lIoo 11t

.' I""II~. an aff"rd.I>I~. u,~ ,,, "'"'. lmally jnl~~r .'~d. profe"",,"'" qual ity Wealhe. F""­
"mile Sr-tc m ro, ,he ""inu' am." ", or .."",i""'"lC'. Ik' t ', . [c.wre , urnmary:

( )", ",,,del SIIC·I~ul down a m .'en,-' l'oa, I' • 'yrical 1 JB " ,,;,. figure. 32 JB gain ,,,,,1
,,,,,,n " .hiIi7c,l, '"r"I,,,,a'u '. C""' I',., n""cd 10<31mcillato' rn, un''''p'', ,,,d pe,r",­
mance 000 ,eliank '>peroti,,,,.

Our moJn SL·/J7~~ ..", h in tan<km .. i,1l our wet... PC Adapt" . for .....1
p"''I'am control of f''' II<)'. pin. preamp ptMcr and input port. It boao,. OJ uV
...........;ty and ~ ~ t.;11z b;o id'h fOf ope;.....", ,,...,,,ptioa ofGOF..s and pob. Ofbilt: ....

Ou' II'q= PC A",-"," fUlu'n an "" buoord m ia'().CO/l'Ip.M , 10 de-a>uplc ilTlafle :>c­

""i,ili,," from I'(' liming. A"H"".,i<: gain rolll ,nl'uaranlcn perlea image "on".".

V.."i'III 2.0 of II>< PC ",fl",are pro_ide, o",r configurahle r>el..p' 10 HOT ~e) ,wilch
hc ,w"en i l1\a~c ,,,,,rce, and fre~"e ncie, al",,~ wi lh a.. '" malic image '~'nc in ALL
m"d.. and limer controlled inlage a<qui,ilion. Ima~e ediling and real lime palene
maniJHllal~'" " .... 00 oul the ~ey rcalore,.

h , r ..-e info,mation. demo ,~""''' 00" mile ..... call the number below: or. call oor
Ilulletin Board at (817) .1M. 721"1 """' d<Mnlood a <kmo _.

REFERENCE lEVEL ..,....
inputanenuatorand IF gaon,
CallbrallQr1SindBm and
asm. •• prowlad

ZERO $PAM ....., pIICeI

.-.atyl...nrl) SIl3f1I11OCl1.._­_ ...~._-.....
SPANCOOIrois 1ha WldIt1 ot tt>t
spectrumbeing dtspjayed and
""lomaucai!)" se-Ietls Ol'limum
' eSOlCIOn A'*

RF INPUT IteaplIIlllfIIIS IIllf
clll6'Ved turw_..., 2 t.tlz IIgr_"" l(lOO Yv

nJloING atI)uStS fie _ ~ llI' '''
.-.atyl. 1D ......,.. llI' _ IPPY " '"
_ llI'''' ~II'Id'''''~.JMd

CllI an ... t.Ctl

YAR SPAN,""'*' flo ..,." JJI
lIlI spoI(:lM1 bMg <MpIay«l for
tIosIr signale,amlO&tlOO arid
""lIaoced ampli!Udl accu'ac,

--

CENTER
FREQUENCY
, (IogIl l CD__

AIJXIJIRY~II'-.t......-
I ... lor'" PSA-65A

•

VERT isused II......-an .... _ SCAlE_II'I~

....... ,' llI' ..... 10 c8-CIV
cr 2c8-CIV

AUOlO OUT _ lOw

~oce M'ftone 0<
spe...., 1'ltImilI speai<er
prOllo:lad Wl!l1 a¢1OOa1 (lornexl

6IoT CHG S'MId'I lid_a-P$A.~II
8O"JIo~ .. "11II'O<. 61'1Ou'5

f'ortabIlI, anr-.;l""'1y sl)1td
paci<agt and MQOromal" '
caf)o eoginMrid Iroot par,eI ,

POWER .-:t'l hlS 3
.......a..y~,

SWdIy II'Id At. line Optr..
llQO Ell OCP~ SWltd1
on ,ear~ 10< t . voIt--

2 1 MHz In One eep!
AVCOM 'sNew PSA-65A PortableSpectrom Ana!yier

The newest in the line of rugged
spectrum analyzers Irom AVCOM
otters amazing performance for only
$2,855.

AVCQM'S new PSA-65A is the
first low cost general purpose port­
able spectrum analyzer tnat's
loaded with features. It's small.
accurate, battery operated. has a
wide frequency coverage - a must
for every technician's bench. Great
for field use too.

The PSA-65A covers frequen­
cies thru 1000 MHz in one sweep
with a sensitivity greater than -90
dBm at narrow spans. The PSA­
6SA is ideally suited for 2·way ra­
dio. cellular, cable, LAN . surveil­
tance. educatio nal. production and
R&D work. Options include fre ­
quency extenders to enable the
PSA-65A to be used at SATCOM
and higher f requencies, audio
oemco for monitoring. tog periodiC
antennas, carrying case (AVSAC).
and more.

For more information. write, FAX
Dr phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND, VIRGINIA 23236
804·794·2500 FAX: 804·794·8284
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liloIorolo Mian: ~5 ..an ~ or 8FreQ, 132-150 1oI~ 1. Ora.oer Unf cw.
SIlleadl:,..", a11lCCe5sons 401 2FSciif' Accessory Grwp S150each

G£ Ute D: ,38- I55Mliz,40 wan, Drnweruna Qnli. sece>lCh,With2F
scan~,Sl 50 each

GEE.." D: 42-SO ~1t2 , 50 .~n , m ot'UO!l!Jr>I:K STSt\llCl1 """ a:x:tS.
WI' \l'WIl $l50eadI

GEc.r.rr1: 1 2.orHrt!a 2'5,q1l, I)6 - T5s.1£8,.1U ",,"axes.
_S95.c;11

SIaDdo.rd HI.- portahIa: 131l_1U loIHr, 5150."

Cll.L 01 WIITt fOI C\IUDfTn l'DI.
ALLSAl.E S Cl5II OR C(""II'lEP 'lIN::6 Stfi<'PEo eYLIPS

C.W. WOUICOMMUNlC,I,TIONS. INC.
11 3Cenlral Ave~..

Bllllng5. Monlllll 591 02

. FAX. FAX. FAX .
(406) 252-9617

. TELEPHONE . TELEPHONE.
(406) 252-9220

CIRCLI 20 0 1\1 RUD£R S £RVIC £ CARD

OSCAR MODE-J FILTERS
PREVENT DESENSE 0:2 DOWN-LINK RECEIVER

/12M TxH M Mt I PSt I- 70cm 70cm
4 32 PreAm Rx200-7

MMf200·7 $55.00 PSf 432 $95.00
(usually sutncrentj (for extra protection)
I.L. @ 145 MHz O. 5dB I.L @ 435 MHz 0.1 dB

Loss @ 435 MHz 40dB min Loss @ 145 MHz 70 dB typ

Send 75~ (3 stamps) lor detailed specs on all VHF & UHF products. Shipping FOB Concord , MA

si
PRICES SUBJ ECT TO CHANGE WITHOUT PRIOR NOTICE

SPECTRUM INTERNATIONAL INC. (508) 263-2145
P.O. Box 10845, Concord, MA 01742, USA

a~
CIRCU 183 0 1\1 RUD£R S ERVIC£ CARD

IiIi

RECHARGEABLE

... ........0 ,..,~
,.. " An • • _<>0•------­.... _. ,,~--

- ,. , ,- II.._ _- I--_.---------...._....-

:::-:.::-:-.: :~'~ )_.-..._...-...._-­._'---'--­_.._----....- """ .

.­----_....-_._-..,,- ..._-

BATTERY P ACK ( US ED)

_ . I ,.,._- .. -b '"-- ..... ....--- ----""'- "'-......_... ..-

LOOK WHAT $1.00
WILL BUY

LOOK WHAT $2.00
WI l l BUY

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

_..._-­_ .._..-......__ ......... . _.... :------_.._-_..._--­-_..--_......-.
5Pl'ClAl s.o.u;; PflC( _

1:"00__ • '0_. "" I ZlO.OO
CIlT, NCe.4'AAU

L.I.D. fU. SH ER IUT

ClHeL£ 19 4 0 1\1 READER S ERVICE CARD

INFO: (818)904-0524
FAX . {818j781·2653

1oI'''''UIoI OflDt:R 510.DO
QUAIfTlTlfS UIoIIT£D

CAUF_ AOD S AlES TAJ:
USA' 135 0 S HIPPIHG
FOREIGN OROERS

INCLUOE SU FFICIE NT

SH IPPING. NO C.O.D.

LEO'S

...e. lJtDl eO HOS

-­....-. -­..-

_...'....... ,

, . __ $OI.m

SUTI RIU.'- , -
=~ _~..- -""'" ..- -.....' ..- ........_ ., ..--....-- ......_ --
._- {T-- ------..--­....... ...... .....
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practica l
greatest

Now you're ready to get on the
air but you're not sure about how
to actually install that antenna : or
how to solder a Pl·259 connector;
or how to properly ground your
stat ion ; or identify unknown tran ­
sistor leads; etc

Here's the perfect companion
for explor ing the more
aspect s of the world 's
hobby.

Th~ ,,~~ ' H~, ' Ham
RaJ", Hudlx>o. ~'a .
~ , ,, tU,, h lh~ 1!JtI:l
Rod.o Am·au~ . of . h~

r....,.&b HftL 1i9" ·/fJ
Bot> h""d. h" o~ ' " ~W<:'

t ...."'~ ....."~faa~""/l
comPG"~ • ..<J .. tn/H'C""
r,.,J • ....u.~ ,d~ Iv' h ..
<o~"" .ut~...... ""~....
p.\o,,~• .u.d "'l~aI<u..

Bot> '. " .~ . boo. {ill .
th o /lap t ho. oft...
",o. ~. rho d,ff".",'.
b.t~·.~" "'01111 rhO'.
w'atch, ,,/{ th. d ,all' /lh"
u d aaw..lh mo.,,,/{
...." r...-.. rho. 0,.., rho
.-..01 JO~ of ..",arn ', ...

MELCO Publishing
P.O, Box 26
Marissa, IL 62257

You've earned your
Ham ticket.

Now What?

Ifus book ccesn't stop at the 111

te-mecete level however : you 'll l ind ha ll '
dy tuots no mailer how long you 've been
licensed , and unhke other publicat ions you
won 't need a PhD III engmeermg to
under stand th e materia l.

Irs a money-saver too-you can make
yOUT own 5amp 12VDC power supply at
1/3 the cost. as snown 111 Ih ls handbook .
from parts you may have on ha nd .

III tact ,once you own and start USing ttns
Handbook you 'll woncer why " somebody"
didll 't publish II sooner ! Alld th e sooner
you send for It . the sooner you 'll be ell '
JO Ying more aspects 0 1 Ama t eur
RadIO ... Sene S9 9 5 (plus SI00 Ship'
pll1g) dtrectly 10
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Photo A.. Themodi/ied reo-reo I(-Skeyer.

PholO B. Home-brew hand-held mobile keyer. Thepaddle is aguilarpick.

lug. Tha brass strip is the moving
gtOUnd lor the keyer . The block is SYp­
ported V." above the bottom at the
chassis.

The hardest part was coming up with
the contacts. What I did was take a set
01 bakel ite contacts trom an old relay.
One set of contacts were cut from the
main body of the retay and gtued to a
piece of plastic channel using epoxy
By leaving the solder taps on, I had an
easy place 10 solder the dot and dash
WIres from the keyer.

Setting the contacts was fairly rou­
nee. Using small needte-nosed pliers,
f benl the contacts to suit myself. Since
the brass strip can move the contacts if
pushed too hard in eithe r way, the pad­
dle travel is determined by the front
panel. The hole in the brass strips,
lhough, is the stop. By making the hole
larger, you 'll increase paddle travel.
Ifs really a eut-enc-try method of
building!

"ItOf you 're happy with what you 've
made so far , all you have 10 do is glue
the guitar picks onto the brass strip.
I use super glue and it seems to work, if
you pardon the pun, just superl

The electronics used 'or the keyer
are a bit strange. Aher all the belly­
aching about the K-5 and its circuit , I
ended up using something very much
like it.

In fact , I use the DYI keyer from the
July 1988 QAP cotumn in 73 MagzinEl,
As I said in lhe original article, alilhis
ltIir'IQ does is make dots and dashes.
NOlhing more.

Some good news. Thanks again lor
people like Tom Berryhill AB0Q, who
supplied the printed circuit boards for
the DYI keyer. There are few hams in
Tom's class. I'm truly proud to know
him.

Since the DYI keyer can operate
lrom a wide range of voltages. I didn't
want to mess with a e-ven battery
inside the keyer. I get operating
power from the host radiO via a uwee­
wire cable. This cable also supplies
the host w il h the ee ye e'e output,
So with three wires I get the follow­
ing: ground, +12 for keyer, and kayer
output 'or radio. This cable is hard­
wired 10 the kayer. A three-terminal ,
'4 " plug terminates the other end.

A strip at double-sided tape holds
the circuit board in the case. Nothing
fancy , but it works

I just could not hold back when I was
putting all this together. I added a sim­
ple tune button lrom Ten-Tec on the
top of the sever. ren-rec uses the very
same thing on their keyers. A set of
small Slick-on leel finishes off the
keye r.

Kits AV8i labie

So how doe$ it work? Well , not
too bad. Nothing to really get ex­
cited about, but it sure beats using
micro-SWitches lor a paddle. The whole
thing is about the size of a pack of
cigarettes. Why, who knows? This
might be my gateway to 50 wpm,
portable.

II you're interested in building a DYI
keyer, I have haC! some more kIts made
up, $;~ postpaid. These krts I'Iave just
about everything you need to build the
basic kayar . You'n t",,~ .: ' 0 SYppIy the
melal parts. Hurry, SInce I don'l neve
100 many of them.

One tast thing before we go. June is
Field Day. How about some good pho­
tographs of your Field Day? Let the
other guys shake in their boots when
they see your SElt-up. fI1

Cutting It Down to Size

AItOf many hou~ of tinkenng, I have
to say this kayer is less than perfect. In
fact, the key paddle is worse than the
worn out assembly part from the K-S!
However, the result is a small, hand­
held unit that works just line.

The following is not a step-by-step
list 01 instroctions. The user will have to
build hislher own version. Most of the
parts came from my junk box and the
local hobby store. The paddles are
gu itar picks.

t tlad no idea just how manydlffOfent
types of guitar picks are made. And
when I wenl to the music store, how
was I going to explain what I was going
to use them for? So I told the guy be­
hind the desk I used to play back-up
guitar for Jimi Hendrix, and I was going
to get back into the music scene. He
laughed sohard he gave me my choice
01 pickslOf len cents each!

Having the paddles, alII needed now
was a set 01 contacts and a moving bar
to make and break on those contacts.
Here is what I came up WIth.

Making the Contacts

First I cut a small block 01 plastic
down the middle, about three-quarters
of the way though. Then I went 10
the hobby store lor some brass strips
4" x l,j,". Determine thickness of the
stops according to how much give you
wanl. Also , the longer the strip, the
more spring it will have.

About an inch is held in the plastic
block, two 6-32 screws keeping lhe
block and brass strip together. For the
ground connection, I added a solder

circu it board out of the K-5, Easy fix. In
its place I installed a small CMOS
keyer from an old QST e-ucre. AI·
IhoYgh the CIrcuit uses several CMOS
chips, the results are very good. Setl­
completing dots and dashes, and doI­
and-dash memory. I modified the cir­
cuit for 12-voIt ccereuce and added a
small reed relay lor transm,"er keying.

If you wanted la, you could use a
Curtis keyeron achip.1 didn' t hevecne
handy. I just used what was lying on my
workbench .

While I had the case torn apart, I
added a three-circuit jack on the back
panel. This will allow me to add an ex­
temal paddle set il l want to .

When the circuit board was stuffed, I
installed the newpaddle assembly part
along WIth the keyer board. The results
were much bener. Even though the
keyercircuit I used is capable of iambic
key ing, the use of a single paddle rules
this feature out.

Now the re-fitted K-S is much more to
my tikmg I can pack it along with the
rest of the gear. Even if the paddles are
not state-ol·the-art, they do wor1I quite
well.

twas stltl not a happy camper. No!
yet . I was ptanning to use the portable
keyer WIth a home-brew rIg. So what's
the big deal? The K-S was bigger than
the rig! I needed a small hand-held
keyer-with a built·in paddle.

Low Power Operation

Numbet" 21 on you. F..-dbaek e.rd

Mobile CW

If you 've ever worked CW mobile be­
tore.l'm sure you 've worried about this
one. There is 00 single correct answer.
I have worked on the problem and
come up with these ideas. Ideally, the
keyer and the paddles should be
housed within the same box. This way
you only have to carry one box instead
01 two. 01 course, the unit should be
able to stand up to the rigors 01 mobitel
portable use.

I've seen several designs us ing
mere-switches. These seem 10 work,
but you can't adjust a micra-switch. It is
either onor off. In other words, there is
no teetto the paddle.

My first attempt at fixing the problem
was to use a ccmmerctet product. My
victim turned out to be an old Ten-Tee
K-S Single paddle keyer , which I picked
up 801 a hamlest

There was a tot 01 wear and tear on
th is unit. In tact. when I powered it up,
the poor thing would start sending CO
OX' lookIng over the kaye. revealed a
very badly worn paddle assembly. A
quick call 10 Ten-Tee had two new pad­
dle assemblies on their way. One for
the repair, the other for stock.

While I was waiting for the parts to
arrive, I tried using the K·5. Try as 1
might, I was tess than impressed Wllh
the results . Most at the keyers I use at
my shack have doIIdash memory. In
other words. you make a dash and then
a dol, and whIte the keyer is generating
the dash , it witl remember you want a
dot next. Alter the dash is complete,
the keyer will send the dot. The K-5 will
not do uus. I kept send ing CW with a
missing clot or two, or three or four .

I fixed lhe problem by n-et tearing the

Change of SCene
Every now and then I like to set up

and operalE!" my HW.a lrom the back
yard . I know e's not exactly a OX sue.
but it does change the surroondings
a bit.

So here I go. I carry up the HW-a,
battery, solar panel . log book , SWR
meter, keyer and keyer paddles. My
goodness, Ihal 'S a lot 01 junk! What in
the world would I do il I needed 10 do
this in a hurry? The oee would be to
eliminate some 01 the odds and ends.

To shave off some at the extras. t
could use my Argonaut and keep the
SWR meter in the shack. The Argonaut
has an SWR meter buill in.

Of course, we need a power supply.
An a·amp gel/cell works just fine. No
worry about acid spills with the sealed
battery.

A Solarex MSX-l0 will supply 10
watts 01 solar power to keep the battery
chargee!, Of it can run the .adiO directly
il need be.

Got to keep the tog book . Just in
ease.

Sure need the keyer , Can 't see my­
self running CW during a disaster with
a Navy J·4B straight keyl And of
course, a set of paddles. Now. here is
trouble. How or what does one do for
paddles? I guess you could say you 're
up the creek without a paclclle.

Mike Bryct1 WB8VGE
2225 Mayflower NW
Massillon OH 44646
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ConsumerProducts Division
po. 80_ 1045 D Ann Arbo', Mochlgan 481O& I 045 U SA
For o,d... cln 313·913·B88B or F..... 313·911 ·6000

CIRCLE 121 ON READER SERVICE CARb

*** ~t.nd.d••"',(;. Conrract ***
" you 1)1I1'(;"_ • scann.... Ce. .-, dei8dor Ot cordl_
phone f,om affy I tore in Ina U.s. or cenedil ..I"'n Ina lut 30
dIIy.. you c." get U!) to lou, ye... 01 • • tended ..rwlce
contract from W. rrant..:;"- Th" . "",oca . _te_.,.." tlegins
.It.r t~e m.nufeclurafl .. . n.nty e~II" '" W. " . ntech will
ll8r1o,m . 11 necessary I. bo' Ind wIll not c ~.rg 8 10' retu'"
. hIPI>"lI, E~l anded .......ic. contr. ct••,. net 'elundllbl••nd
IJ)I)Iy only 10 the ori9,nal ""rehne', W. ".nlecll does nol
"".a.n e_tended w nly !)lan fo, ~."d~ejd se.nn.... f or
mot>iIe or baM acan CB radooe. or 'adar detectora. 1
.....r e_Iended ... rran", .. SI 9 99, two yae.. i8 S39.119.""
fou' ........ 159.99. Orde, yOU' .....001 wnI'IC1!Od&y

OTHER RADIO. AIID ACC•••ORI••
8C55.LT·A S e.,10 _nnel_nne, 1114 95
AC100-A Plug in ..all ch. ' ge' 10' BC55 )(LT 114.85
PSOO1 CiIlI'ell' liQhte' CIIb1e lor BC55)(lT . S1495
VCOO1· C.rryin9 CII.alo, 8C55 )(LT" ,114,85
ATOM ·A Re!)l.cemenl .nla"n. lor BC55Xl T "4,95
BC10XLT·A S.arc.' 20 eh.nnel ocanne' ,$159,95
BCt15XLT·Al Se",eIl18 ch.nnelse.n....- $134,95
8Cl ·A S••ro;e r Inlormal lon ICenne' ..,I~ CB ,$129 .9~

INn·A Reoerrcy InformatIOn R. dIo ' 109 115
INFl 0- Regencr Inl"",,,,11Of\ Radoo S109 9~

INFSOoA Regencr Inl"",,,,11Of\ Radoo ...••••.•... . I 109.85
UC102·A I'fegency VHf 2 dt 1 wan I..,...a',.. $11"95
VM200XL·... Urr",." Video _oIonng 8'(Uam ... • . S' 7895
BP20S-A N-e.c:t belt, I)&CI< lor BC2OOIBC100XlT 13995
'BE·A F' equency O,rectory 10' EUle,n U.S.A. "".95
FBW-A F'IKIU. ney Oi,..:;tory lOt Wesl. ,n U,S.A. ,114,95
RFD1 -A MI, IL. IN, KY, DH, WI fr"qu"...cy[);reclOlY $' 4,95
RFP2· CT. ME. MA, NH. RI. VT Ol'actory , $14,95
RF03· DE. DC. 101 0 , NJ, NY. PA. VA, WV Oir SI' 95
RFD4·A AL., AR. fL GA. LA. MS. NC. PR. sc. TN.VI .. ,$14 95
AfM-"'AK. ID, LA. Mit Mi.NE. ND,OR. SO,W .... W'{ •. . S1495
AFoa- A CA. NV. UT. AL HI. GU F,eq Onclory $14 9~

RFC7·... CO. ...S. MO. NM.O.... TX FreQ O..ectory 114 95
"'So- '" AirJ>lan. Seenner Oo,ectory . . . . . . . . S' 4,95
SRF-... s.......iY.1R.tIIO Frequency O"ectory . . 114.95
TlIG-'" '"Top Sac,,,r Regl.try of U.S, Qo¥t, FreQ- . . . S1 4 95
TTC·A Tun. in on lel8O"on. c.lis .. . . . " . " •. 95
CBH-A Bi9 CB Handboo",AM/fM/F' eeba"d . $14.95
TIC·A Techniqueslor InterceptingCornmu_iOns . .. 1I "'.95
RRF·A R" lroa.d f'''Que''cy direclOlY . ". , .. . " 4.95
EEC·A Embauy & Eapjonege CommuniC.tions $ ' '' .95
CIE·... Cow.., Intelli08nce, EleCt- h • ..."OPII'09 11".95
MFF-A M""". at Fede'al Freq.....cy dIrectory .... . • 141 95
AIIO-A Magna! mouni ...- acan nl 134.95
1.10-,1, BeM mllOf\ scan anlanna , 134 95
USA...... ... M"9 mount VHF .nt wI , :t CIItlie __ 138.95
USAK·A"'- I'IoIe mount VHF.nt ../ 17' CIIble , $34.95
Add"'.00"''"''''II tore11eee.MonM ordered mthe _ lome.
AcId $12,00 I hlpping f)e ' 'ldlO and "'.00 I)e< .nt.n"".

BUY WITH CONFIDENCE
To••, Ut. ' ••,_1 tiel",." tram C., oI.nylCenn.,...nd
or pIIOne YOU' or!H' d"8dly to ou, Scanner O,,,"Dulion
e-Ier~ MiC"iIlIn relill.nta !)lease~ 4~ ..... l ax or
8Ul)llIy YOU' ... l O. numt>ar. WIiII . n I>Urchue order'I.,e
accepted lrom ."",owed ~"""I egencoel ,"" ....-I
__ "Ied~rml".lOO' ...rcII.rgelorr>et l DbdIong All .....
are ...1JtaCI 10 Ia"'hly.~~ and ""nhe.horL On
all credit Can!oro. Ina",;p to.dd' . u mu" cttymaIC"
Inac'edll u'd billing .ddr.... " til. blilircl .ddt I•• P.O.
ao.. or' P,O. 80_ Zj"- Code. UPS CIIn nOt (lall ' 10 Ih.1
. dd'esa, Wh.n Ihla OCCU'., Ih" o,der must be I h'POed by
m.il "I I higher Coal 10 you. To • ..-oid thO. eo" . ch.r9" you
m.y m. il u•• chack wII~ your ord.', P'ices. te,ml .nd
~ihClltiOni . re IlUbl..:;1 to Change ..~ houl notiC., All
Il'ice. ar. ln U.S. dolla..,Qui of .Iock it.m. will De I)lacedon
ber:korlSer ."'onllliCBly or eQu....lenl product IUbilmuled
""Ie..e El is ,""" ueted dlll.'.nlly, ...IS ,CO. dOIl""'" h.nd­
Mng f_ will be c....rt/ad for • • or"..... ..~" • ......,;lIa,,<II..
lot. 1u_15O.00. St"Ilft'I..,II.r. r .O.8. CEI w. ,. PaOII" m
Ann Arbor. ModI'9 No coal. M08I 11_ l01Ied "'we •
....nulectu' nIy. F'..CQP4Iot n1 onl_
.,,-oduet• • '•••ailable by ..ritl"ll toCEI,Non-cert,hed etlaCka
,equi,e c1ear.nca, Not ,MI)O"",b!e for !ypOg'. l)lliCal '''ors,

M.II o rd.... to: Communication. Electronics;"
Boll: 1045, An n Arbor, Michigan 48106 U.S.A. Add
$12.00 per scanner 10' U.P.S. g rouncJsh i"pinQand
handling in the continental U.S.A. sor Canada.
Puerto RiCo, Hawaii. Alaska. or APO/FPO deli...ers.
shi"",ing charges a,. two t imes continental U.S.
rates. II you havea Diacover,Vl$8. America" Expre ss
or MasterCard. you maycall and plac.acre<lIIca,d
order. 5"ll:> .urcharge lor billing 10 American Express.
Orde, l o t"',ee in the U.S. Dial aoo-USA-SCAN_
In Canada. dial 800-221 ·3415. FAX anytime, d is l
313·971 ·6000. II you are outs ide the U.S. o r in
Michigan diaI313·973·8888. Order Irom CEltoday.
Scanne' Oillribul ion Cenle,~ and CEl logos are tr .de­
ma""s 01 Communication. Elect 'oniCS tnc.
5ele d. t.. 3115/90 - 9fJOi90 AP ' 020890-A
CoPY-rt9ht It 1ll'1lQCommunication. Elac:trvnk . lnc.

For credit card orders call

1·800-USA·SCAN

BC760XLT
800 MHz.

mobil••ca nn.r
SPECIAU

*** Unlden C8 Redlo. ***
Tl>e Unidan ~n. of Cit izena BlInd Radio Ir.naceivers i.
sty led to compliment other mobile audio equipment.
Uniden CB radios are so ,eliable thl! lhey IIave. two
year limited warr. nty. srcm the reatere "acked PRO
810E 10 tne 3 l0E handheld, the'e is no better CIIllens
Band radio on the msrkel today.
PII0310E·A Unid." 40 Ch. Ponable/Mob< l. CB .. 163 95
PA0330E·... Un/tI." 40 Ch. Remote mourrl CB S104.95
PfII05OOD-A U"'d." 40 Ch.n,," ce Mobi S38 85
GRANT·... U"irjen 40 et\annel SSB CB mOOola .••. Sl66.95
PC122·A U" idofn 40 channel SSB ca mOOola. . ••• 1119.95
PfIlC)&I0.L· Urr"' 40 charr C8 Mobi S38.1il5
PfIlC)&20.L·A Urr", 40 chan CB Mob<• . . . . . . S56.95
Pft0530E·A UrHd." 40 o;h CB MobiIa , •.. , .. . $T1l1l5
PftOlI4O E·...U"iderr 4Ochann.1 SSBCBMobile . , . I 137 95
PA081 0E·A UnltI." 40 chann.1 SS8 CB a... ...1114.95

Bearcat" 200XLT-A
U st price $509.95/CE prlc . '239.95/SPECIAl
.....nd, zoo Ch.""., ••00 .H:It. H."dh.,d
.._h. Umlt • Hold. ""oilt, • Loc.ouI
~u",cr ,.rr,,.__ 2',5• . J 18'114, 4011·512. ~1l511 101Hz
£_elude. 823.' 81W4ll.0125 _8158.8815-41114Of25 101Hz
The Beareat 200Xl T seta a n_ atandard lor hand­
held scanners in performance and dependabi lity.
Th is lull lealured unit haa 200 programmable
channel. w ith 10 scanning banks and 12 band
co...erage. II you want a very s im ilar model without
the 800 M Hl. band and 100 channe ls, order the
Be 1OOXlT-A lor only $189,95. Includes antenna,
carrying case w ith belt loop, n l-cad battery pack,
AC adapier and earphone. Orderyouracanner now,

Bearcat" 800XLT-A
List price S549.95/ C E price ' 239.9 S/ S PECIAlf."nd. 40 Channel • IIr~ry.t.' .~ann.r
hlor", t:Ontrol • ".roh/k.n • AC/DC
Bands: 29,54, f 18-' 74, 408-51 2. 808-91 2 AilHL
£_Clud., 823.88 1~·8411.0 125 ."d 8158.8875·8ll4,0 1 2~ M H Z.

The Uniden 800XLTrecervee40 channel. in two banks,
Sc.ns 15 cnannere 1)8' second. $ lze 9'1,," ~ 4""" ~ 121':1 ."
II you do not need ttle 800 MHz. band. a .imilar model
called ttle BC 210XLT·A i......ilable lor 1178.95.

***Unlden Aeder Detecto,..* * *
Buy lhe treeet Unlden r. da' eetectcee f,om CEI tod.y,
T"' LXE A-A2 Un'tIen tell<in9 <ada'delectOr , 1119.95
IID3XL'A U"iden 3 band <ad.. dal8dor $159.85
AD&-'" Unf<fe" v-.oo" mounl ,.da' detector • . ,., •.. . S89.85
II D8GTL·A UnidarI· Pz . rc.,- .... rwlar<lelaclo<... $114,95
AOlIXL·A U" iderr ~micro' s-iz. _ detector . •••. 1144 95
AD21·A Un/dell viSor mounl'-r dal8dor $54.05
ADllOGT1 'A Unide" ote mount radar del- •... SI 09 1il5
RDlIeQT·... U"'d." ' otemoun< ,.cI., !Ht..:;l or I 119.85
CAlIo-A Uniden credit CII,d I l.Ieradllr del8dor SI 79,95

Bearcat" 145XL-A
U sl price $ 189 .95/ C E prlc e '94.9S/SPECIAL
1f>-..rtd, •• ell.nnel • IIrcry.'ai .~.nn...
"'10,", _,,'rDI • W.a'Mr • • • reh • ACIDC
Bands.' 29'54.136' 174.408·5 12 MHz
The Beercar 145XL is . 18 channe~ ",ogrammable
scanner co...ering len I,equency banOO. The unit fealu,es
a bullt·in delay lunClion Ihll . dds a tnree eeccnd delay
on all eIlannel. to pr9llent mined tran.millions. A
mobile version called the BC580XlT·A f.llu' ing pri­
ority. waalher search, chalWlellockout and more i.
.....il.bIe lor $94.95 . CEra package price includes
mobile mounting brae kel 10<1 mobile l)OWef cord.

President" HR2510-A
l isl price $499.95/C E prtc . $239 .9 S/SPECIAl
fO .a'.r .0''''. Tran.e."'.r • 0'.11.' liFO
"ull "nd Ce..ara••• Alfo.od. Op.r.tlon"0.11I liquid cry.'.'dl.p/a, • Auto Squa/ch
RIT. "'.prOfl,.mm.d 10 KHz. CMnna"
F.-qu..,c, eo_age, OOסס,'2 MHZ to 2'.1511" MHz
The President H R2510 Mobile 10 Meter Trsnsceiver
made by Uniden. has everything you n eed lor
amat.u ' rad io communications. Upt0 25 Watt PEP
USBlLSB and 25 Wan ON mode. Nois. Blanker.
PA mode. Digilal VFO. Bu ilt-in S/RF/ MOD/ SW R
meter, Chann.1 switch on Ihe microphone. and
much mora! The HR251 0 le t. you operate AM, FM ,
USB, LSB or CWo The digitally .ynthesizedfrequen­
cy cont,ol give. you maximum stabil ity and you
may c hoose e ither p'e-prog'ammed 10 KHL chan­
nel.teps. or uae the buill-in VFO lor .I.ps down to
100 Hl. Ther. 's a lSO RIT (Aecei...er Inc'emental
Tuning) to g ive you perfectly tuned signals. With
rece ive acann ing, you can scan 50 ch.nnels in any
on. 01 lour band aegmenta to l ind 0tJ1 where Ihe
act ion is. O rd er your HA251 0 f rom CEI todsy.

NEW! President" HR2600-A
U st price $599,95/CE prlc. , 299.95/SPECIAl
fO••tar.e.II.Tr.n.c."'.r. IIa. ,.••tu,••
The new Pres ident HA2600 Mobile 10 Meter Trans­
ceiver ia similar lothe Uniden HR2510 but now hal
repelter offsets (100 KHL I and crcss encode,

Get special saVin". on the ,cannel'll
/is/.,j in rllis coupon. Th is coupon mus'
be inclvrJ" d willi your p,ep.id orde,.
Credit cards, P6f110 ne l chacks a ndquan­
fity a/leounl, .re ucllJded lrom th is
011,,_0 "" valid only on pre p, idorder,
mailfJddileclly fO COmmunicationsE~
tron~ 1m;.. P.O 80.. I045-a..ot UNI2,
"""Arbor. Mic/l;ge" " S tOll- fCUS USA
COu,OOl't • • pire, S."/tmMr 30. I"lJO_
Col/ponme,nol be used 'nconjunction
wilh en)' 0 111", ott.r from eEL COupOn
me)' be photocopied. Add S12,00 for
shipping in th" canti"ent,,1 U,S A.
REl.M RH606B-A • • • • • •••419.95
RELM RH256B-A ••••••• • 294.95
Bearca' 800XLT·A ••••• , '229 .95
Bearca' 21 OXLT·A •• • • • • • 164.95
Bearut 70XLT·A••• • • ••• '139.9 5
UnlcMn HR2510·A •••• • • • 229 .95
UnlcMn HR2600·A1 •••• • • 239.95
Unld.n PR0810E·A . • . •••109 .95
Unld.n CARD-A ••• • • • • • • • 104.95
Unld.n R03XL·A •••••••• • 149.95
Un ld.n R099GT·A ...... . 114.95

* * * * VA LUA S LE COUPON ****
BearcarT 760XLT-A
Lilt price $499.95/C E pric• • 2$4.85/SPECIAL
,."""" '00 Ch_nela Cl)'lllall•••• AC/DC
Ffflqwnqrange: 29-54. , Ill·' 74. -ce-e'2,1IQ6-9Sd 101Hz
& c"'o.s 813$1875-848 0125 ."d815'1.8' 754 84,0125 M HZ

The Bearcat 760Xl T has 100 programmable Chan­
nels o rg anized as l ive Channel bankalor easy use,
and 12 bandl5 01 cove rage including the 800 MHz.
band. The Bearca t 760XlT mounls neatly under
the dash and ccooecte d irect ly to luse b lOCk or
battery. The un it also haa an AC adaptor. nip dewn
stand and lelescopic antenna for deak lop use. 6­
5/1 6" W .. 1"'~ H x 7"'~ D. Model BC 5eoXLT·A Is
a aimilar ...ersion w ith OtJt the 800 MHz. band lor
only $ 199.95. Order your acanner trom CEI today.

NEW! Unideno Telephones
.......700-... Unld.n . n.we,lno machin• . ,., . " ... , . $69,95
AIMM-A Unld.n ....sweli"ll machine. " , •... . . . . . . $49.95
AM4&llY·A unl!Hn .".weli"ll machiM 149.$15
AIMOO-'" uNden ,n.wenrag machine. . •. . . . . . . . ••. $48.ts
AIMOO-A U_ ans_ri"ll machi _ .. $69.95
'P3Ol>A Un'" leal"r. phone ' 134.9$
'P302·A urr_ INI".. phone. . . . . . . • . . . . . . . . . . . . 1-49.95
'P320&-A U_ rr I_I"" _n,~ 1-49.85
FP322$-'" Uniden fealure _.ke~ . •. . ..... . $58,9-5
.U10-A U,htI." COtdI_ phon•. . • • . • . • . . . . . . . . . . $14.95
.E422&-'" Unl!Hn cordleu .peekerpllone . " • . . . $109 ,95
.E111$-A unlden cordleu . pe. k.'phone .. , $109,95
BT100-A urrlde" T,lmal yle l'hone.. , , , $17.95
IIT2BO-... Unld." F. mlly phone wllh $I I 1 1..lu,e $29,95
'F150-A Urrit1. rr E>:ec"'iY. phone , 13985

Uniden Corporation of Amerjca has pur­
chased the consumer products line of Re­
gency Electronics Inc. lor $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in lhisadfor big savings. Hurry...otter
ends September 30. 1990.

***MONEY SAWNOCOUPON***

RELMORH256B-A
l ist price $581 .50/CE pric. ,299,9S/S PECIAl
18 C,.,...,.., • 25 WanTr~ • I"rlorltr
The REtAil RH2568 is a . ilrteen-d1annel VHF land
mobile tranac.iver desig ned to cover any f requency
between 150 to 162 MHl. Sine. th is radio i.
.ynthesiled, no expen.ive crystals are needed to
• tore up to 16 frequenc ies without battery backup.
All rad io. come w it h CTCSS lone and acann ing
capabililiea. A monitor and n ighVday switch is also
.tandard. Thi. transcei...e r e...en haa a priority tunc­
tion. Th e AH 256 makes . n ideal radio lorany police
or fi re depart ment ...olunteer becauaeol ita low co.t
and high performal1C• . A 60 Waft VH F 150-1 6 2
MHl. ...ersion called the RH606B-A is a ailable
lor $429.95 , A UHF 15 watt, 16 channel e rsiOn 01
th is rad io ca lled the RU1 58B-A Is also available
and covers 450-482 MHz. but the cost is $ 454 .95.

•
unl err
$12,000,000
Scanner Sale



Sherry ar'ld I elllended one Asian eec­
tronics tour to incllJde Bangkok, Singa·
pore, Brunei , Sabah, Sarawak ere the
Philippines. The hams in these COun­
tries helped make our visils to these
sl range places untorgeuable.

No, it isn' l the money that stops most
people from going on DXpeditions or
even just plain travetii"l9, II isn't the
time away lrom woriI . II's inertia.

Heck, if you WOOl any OX at all you 're
up to here in oilers to visit when you 're
in the area. Twenty years ago there
was a Ham Hop Club which helped
arrange ham visits in dozens of coun­
tr18S. If anyone is interested in getting
something like this going again, I'M be
glad to help. No, I'm not (tor once) g0­

ing to do it myself. I'd ralher spend the
tune it would take to organize and run a
ham travel club going on a few more
DXpeditionettes.

Eastern Europe is in a lurmoil and
one of the benelits to us is that tor the
first time in years the hams in these
countries can safely talk on the air WIth
us. We can visit these countries lor
peanuts and gel to know their hams.
n's no longer difficult to get a license
and sit down for a few days of DXing
using a borrowed station .

It' s much easier to use a station
lhafs already there lhan to cart one
halfway around the world , You see.
99% 01 the hams in fare countnes are
delighted if you ·11 wor1< the pIleups tor a
lew days for them ...and take care of
those confounded cst,e. It just isn't
any fun for someone in Sarawak 10 be
conslanlly faced with tnccsencs of DX­
CC fanatics who refuse to permi! them
anything morelhan a signal report and
want nothing more than a aSl card ,
Wcning endless hundredS 01 DXers
who obviously could care less about
you as a person isn 't much fun, That
ge ls old qu ick ly. The DXCC award
pressure helps keep these countries
rare and discourages new hams,

So I've had great fun operating Irom
faIrly rare spots such as Jordan, New
Caledon ia, Westem Samoa, Fij i, Wake
Istand , Bangkok , Katmandu , Da­
mascus, Kenya , Aden, Afghanistan,
Iran, Ta hit i , Haiti , Bermuda, Aland,
Lebanon, Lesolho, Swaziland ...and
many others . And alt this while you
were sining there walching ballgames
ar'ld Dallas on TV .

Oh , I've watctlecl ballgames on TV
too, but they weren't as memorable as
my trips. I seem to remember watching
the World Series once ... lhe Brooklyn
Dodgers vs . th e Gia nts, I th ink it
was .. .cr maybe the Yankees . It was a
while ago . , .and the last baseball I've
walctlecl . I guess I prefer doing thIngs
to beIng a couch potato ar'ld watch ing
others . Zooming down lhe slopes
beats the heck out of watch ing skIers
on TV . No video of scuba diving even
comes close to the a ~cilement of the
real thing .

You'll find the hams around the
world eager to meet youand talk. If you
start spending your vacations viSiting
rare counlr ies and achval ing ' em,
you ·11 have articles to write for 73, pic­

tures to show your club and al ham-
ConMuNonp, 1'3

Never Say Die
COnM<.wd IfOtrI p 4

music goes. I love music and wanl to
do what I can to gel you to snare ttle
things I enjoy. So check it out . Music!
NH is II way for you to l ind lhose hard­
to-find CDs prod uced by independent
f 9COl'd entfepreneUI'$.

AI thiS writing Scott Kirby is again
viSiting at my farm, laying down ,racks
lor II second Scon Jopl in CD. Knud
Keller KV4GG is here almost daily, at­
tending to the two 1890s pianos Scott
is using. And I'm in almost constant
bliss . listening to Joplin's incredible
music night and day _• _played by the
besl ragt ime pianist I've eve!" heard.

If voY can get to N_ Orleans. walch
for Scott and his piano playing ragtime
on the street. Tip him generously ...
it's his main source 01livelihood. If you
gella Mob ile, don', miss my oid home
du ring WWU. me Drum $$228.

Why You Should Travel

Can I gel you out of your rut? Is it
POSSible lor me 10 chang9 your lila .. .
lor me better? I'm QOir'l9 lO give il a try.

A tetter from W4UW reminded me
that many years ago Iwrote an ed itorial
pointing out that travel really isn' t very
e~pensive . •. and that the money you
spend on travel will bring you more val­
ue in your life than any other compara­
ble investment.

For most of us it isn't the expense of
travel that stops us , • .because it really
does n'l have to oost all that much. You
don't think much these days of buying
a new TV set or VCR.

Sherry and I just returned from a fa~
taste trip to Europe. The fl ight cost en­
ly S300 round trip . $ure, you have to
watch tor travel bargains like that , buI il
I can l ir'ld 'em, 50 can you. During the
eight days our holels averaged about
$90 a night ...which included excellent
buffet bre akfas ts . We packed away
enough atbreakfast so we seldom eeeo­
ed more than one other meal a day . ..
and those W8fe often under $10 for the
two of us . SometImes way und8f.

I used totalk a dozen or so hams into
going with me to Asia every October 10
see the electronic shows in Japan, Ko­
rea, Taiwan and Hong Kong. The trip,
including first class hotels, all travel ,
huge breakfasts ar'ld banquet dinners
in each city, cost about $1 ,500 for two
weekS. No one who went on those trips
will ever torge t any part of them.

No, it i$ll 'l the cost which is keeping
you from seeing the world ... keep ing
you trom visit ing Swaziland or lesol ho
and gelling on the air for some unfor­
gettable DXing . , • it' s more you 're in­
ability to actualty make up your mind to
do things. t DOthings,

I have ~ess memones of DXing
from Navassa, Kuchlng , Kota Kin­
eoeu. Aden, Damascus and Katman­
du, I wou ldn 't trade those memori es for
anything.

So where have you been going on
vacatIon? Florida? DIsney World? It
wouldn 't cos t you much more to visit
Budapest ar'ld meet the lrier'ldly hams
there. Or Slockholm. Or Mariehamn,
up in the Aland Islar'lds (OHe).

For just a lew hundred dollars a ~tra,

Model HTS-1

••~ "r .~ ('

r . ' ~ .. .•

CIRCLE 349 ON REAOER SERVICE CARO

Designed and
built in !he USA
Value + Quality
from over 25years
in ATV...W60RG

With our all in one box TC70·1 70cm ATV Trans­
ceiver 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 corn­
posite video and audio into the front VHS 10 pin or
rearphono jacks, Add70cmantenna,coax, 13,8Vdc
and TV set and you are on the air,.. it's that easy!

TC70-1 has>1 watt p.e.p. with one xtal on 439.25, 434.0
or 426.25 MHz. runson 12·14 Vdc@ ,5A, and hot GaAsfet
downconverter tu nes whole 420-450 MHz band down 10
ch3. Shielded cabinet only 7x7x2S, Transmitters sold
only to licensed amateurs, for legal purposes, verif ied in the
latest Oatlbook or with copy of license sent w ilh order,

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
am s, and antennas for the 70, 33, & 23cm bands,
(818) 447-4565 m-l Bam.5:30pm pst, Visa, MC, COD

P.C. ELECTRONICS
2522 Paxson Ln A rcadia CA 9 1006

SMILE! YOU'RE ON TV
® 01ny

$329

N y I ELECTRONICS INC.
5417Jet View Circle, Tampa, Aorida 33634
Phone: (813) 885-6091 Telex: 289-237 (NAVl URI Fax: (813) 885-3789
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DVM $179.95

"Record. 32 or 64 SIc.
Sludlo quality .udlo
' Use lor l ul o CO. 10

">nfI,7I';'"TS ' '' ' ' '' '_
Add dU~. I" . RamOI. u.s. con­
1'01& 3 Wit Pl'lcll..TLCN.. $1511.05

ControU' f FHlurQ AUIOptlfCh " R..-.fU btlrnll r" l y. : 3 OP DT relays +5
· CM ng. v.tllble. t.motlly 'WOO (18 dlill) III ,.••tOtllCl Open Col, Trsns, Sw.••.CS 8 •.$811.115
t ro m toucht o.... 0' Pse"'l 'O\Ilck dIll quick .n,wlf ' Ro to t conttol 0 C to dill'tal Oi$f)lay
' Unll rnll1lCl voice vOCIbullry t 'Olrected , lJIfWfIIl plgi .. Voice : 10< I . roio.:s....H..l _.$59.115
' AIIrm Clock. 11.110 U_ -s.lIclld ...trlc1ld pllell ' 2 VoicI 1IIIt... " 2 "'-.... "'puts
'1ndim Ull 4 d lgll.- codes "T1lIphonI contror Input Allay Qn.OO!I Control PKI $1 511 is
"DIsk " Prlntlflogllln9 01 DuM COillll.1Id RlmaIIN 'RI9'"Oll'"_ " Control vIIo 'PIckM'
U'Mf&, I" .... .,..., tI... '1 ' uaero:Seatl n"'iOl li' Pacl<el1O VOice B B S PI<, S8Il lIS
' 18 ROliling PoIt1IIO'. "ScIn up.·down: l l1OH> .1I · EPRO M .....I bool CART - ' 101l'1lS
" 8 EllI...... ' illY eonl,oI. ' Monllor " lock modis 0 .... .
" 2,5, I; CTCS S To ... Pilling ,'Oplnll split• • combl... HF "CM" 1541 lZV.Swllc lllng s upply
"CW Ptl Cllce wilh voici & VHF radios II 01.1.1 VFO·. ~ry'UoI conlrol led ._DC PS...$1 29 .115
'S ecurlly mo<ll. T.lonl mUll I"Aul omalle modi ..Isetlon Digital Voice RICiPB 32 or 64 sac
"Voic i Innounces IIcll user:"Tllklng S Maler' Vollmeler VOlCO Ma, IO<l . " 10 Ta,I. DVM $1711.05

11'"'"1 n I Ina on ' ''Vo!ct_~@COn 'ot at+~ 'MI_~_"!.(REFUNDED) MN1..$ 20.00
. .. "" .

•
NEW
Model

10·2B

± 2O Mhz @ 800Mhz: 65d b
± 20 Mhz @ 950Mhz:7Odb

CIRCLE 17 ON RUDER SERVICE CARD

ID·28·LP Low Power $109.95

The solution 10 most interference, intermod, and desense
problems in repeater systems.

- 40 to 1000 Mh z tuned to your frequency
- 5 large helical resonators
- Very high rejection
-townOise - high overload resi stance
- 8 db gain-ultimate rejection } 80 db
- GaAs fet option (above 200 Mhz)
-cest aluminum enclosure

Typical rejection: - N. BNe , and 50239 connector options
± 600 Khz @ 145 Mhz: 28db
± 1.6 Mhz @ 220 Mhz: 40db (44db GaAs)
± 5 Mhz @ 450 Mhz: 50db (6Odb GaAS)

-up to 8 EPROM Pfogrammed messages
- Adju$lable audio, speed & interval nmer
- " lD over voice inhibit"
- Low power option
- Modular design
- Message selection via binary inpul-
TTL levels

-s ce: 2.7 x2.6 x0.7·

The 1[).2B provides required stanon identif ication without troublesome
diode prog ramming . The " 10 over voice inhibit" ci rcuitry allows for cour­
teous operation by not allowing an 10 untilthe next squelch c losing .

10.28 Wired/Tested $99,95

Manufacturers of Quality Communications ~q~lpment

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmitters
-Antennas

Hi Pro 'E'

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

EXPANDABLE REPEATER SYSTEM
• A~ CONCEPT IN REPEATEA OE$lGN. THE Hi Pro "E" IS AN~ REPEATER WITH THE FOU.OWING fE,tl,TURES; A BASIC REPEATER WHICH WOUlD IN­

CLUDE A COMPLETE RECEIVER. TRANSM~ COR. FAONT PIO.NEL coetsocs AND tNDICATORS. l.OCo\l. SPEAKER J.NO MIG JACI( AND CN'l'Bl.E OF FUTURE

EXPIO.NSION AlL HOUSED IN AN EXTREMELY RUGG ED. ENCLOSE D, , g.INCH RACK MOUNTABlE CABINET.

• TH!S SVSTE M CAN BE EXPoI'.NOEO AT TIME OF PURCH.-.sE OR CAN BE AN AFTER-P UACHASE ADD ON THE AOO e NS ARE-HIGHER POWER. 1101220 VN.'; POWE R

SUPPLY. IDENT1AER. AlIlO fllI.TCH . OR COMPUTER CONTAOU.ERS, IN ADDITION 10 THESE ADO ONS AN AOOITJONAl RECEIVER AND TRANSMITTER CAN ee
MClUNT'EO 1J'fl'ERNAU.Y FOR USE AS~ UNK$. REMOTE 6ASE OR ()I.W. 8ANO OPERATION. ETC.

• AN EXTENSION PIO.NEl IS AVAa.A8LE FOR I.OCAL MQr«lORING OF THE REPEATEA AND CONTAINS AlL NECESSAAY ItET'ERING, S TATUS UGHTS AND NOICATORS AU.

AOO ONS ARE AVAILA8LE FROM THE OOUf"Vf Y AND ARE COMPlETE INCUJOING INSTRl..ICTIONS

MAGGIORE ELECTRONIC LAB. aleIII
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 FAX (215) 436-6268 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

73AmateurRadio • May,1990 71



ADVERTISERS
Numbef 22 on .,.ourFHdbkk e..-cI

•

•

•

•

•

•

•

•

•

•

•

•

page

Micro Computer Concepts 39
Micro Control Specialit ies 57
Music N.H 48,49,50
Naval Electronics 70
NRI SChool 21

• Oklahoma Comm Center 40
P.C. Electronics 54,70'
Pac-Comm 41
Pacific Cable Company, Inc 81
Periphex 55
Procomm I Digitrex 51
QSO Sottware 23
Quorum Communications 66
Radio Amateur Ca llbook 28
The Radio Works 83
Radiokit. 40,61
Ramsey Electronics 22'
Renaissance Development 62
RF Connection 83
AF Enterprises 34
Ross Distribut ing 79
Satellite City 60'
SCO Electronics 63,81
Software Systems 61 ,62
Software Systems 81
Somerset Electronics 52
Sony Corporation of America 40
Spectrum Communications 29
Spectrum International 67
Surplus Sales 01 Nebraska 52
TCE labs 52
Traxit, Inc 55
Universal Amateur Radio 83 '
U.S. Cable T.V. Inc . . 81
Uncle Wayne's Bookshelf 86,87

79 Vanguard labs 81
VHF Communications 62
W & W Associates 37
William M. Nye Company 19
Wolfe Communications 67
W91NN Antennas 62
Yaesu Electronics Corporation CIII

- rnese advertisefS prefer to be contacted directly.

191
353

20
38

•Advertise~ who have conlributed to the National
Induslry Advisory Comminee(NIAC).

5'
183

11
87
49

382

152
178
68

145
24
31

150
48
34
14

115
171
254
332
362
250
244
23

R.S.#'

348
295

43
349

•

•

•

•
•

•

•

•

•

•

page

Comtelco 83
Control Products 16
Creat ive Control Products 83
Custom Embroidery 81
o & Z Engineering 44
Dallas Ham Com 65*
Data Com International 41
nen- Tronics 81
Down East Microwave 44
E. H. Yost 40
Electron Processing 83 '
Electronic Engineering 83
Elktronics 55
Engineering Consult ing 71
Fair Radio Sales 81
First Call Communcication 79
Fox Tango Corporation 81
Gap Antenna Products 16
GGTE 81*
GlB Electronics 71
Glen Martin Engineering 41
Grapevine Group 52
Great Circle Maps 59
The Gus Brownings 61
Hall Electronics 63
The Ham Center 81
Ham Radio Classifieds 62

57 Hamtronics , Inc 42
Heath Comapny 36,37
Hustler, Inc 51
ICOM America CV2'
Intereon Data Systems 52
Interconnect Specialist 65
International Radio 37
lsotrcn 57
Jun's Electronics 43
K-40 41
Kenwood U.S.A.
Corporation 5,6,CIV'

23 larsen Antenna 8
25 Madison Electronic Supply 59

Maggiore Electronics l ab 71
Maxcom, Inc 65'
Media Mentors 62.79'
Melco Publishing 67

44 Metro Printing 63
86 MFJ Enterprises 1

1()()

42
272
92

101
241

269

147

A.S.N

15

114
291
366

8

75
26
18

373
392

17
72

390
346

58
19

306
29
39

page

Ace Communications 79
Advanced Computer Control 63
Advanced Electronic
Applicat ions 13*
Aero Data Systems 58
Aerospace Consulting 62
Alinco Electronics 15'
All Electronics Corporation 67
Amateur Electronics Supply 25'
Amateur TV Quarterly 54
Amidon Associates 51
Ampire. Inc 83
Amsat 44
Antennas West 58
Antennas West 57
Antennas West 41
Antennas West 79
Antennas West 62
Antennas West 83
Antennas West 55
Antennas West 83
Ant ique Radio Classified 83
Ashton ITC 59
Assocation of Shareware
Professionals 44
Associated Radio 57
Astron Corporation 30
Atlanta Ham Festival 43
Avcom 01 VA 66
AXM , Inc 61
Azimuth Communicat ions 55
B&B,lnc 61
Barker & Williamson 23
Barry Electronics Corporation 27
Bilal Company 57
Buckmaster Publishing 79*
Buckmaster Publishing 57*
Buckmaster Publishing 41 *
Butternut Electronics 43
CB City International 55
C & S Sales, Inc 61
Commpute Corporation 51
Communication Concepts, Inc 51
Communications Electronic 69
Communications Specialist 33*
Computer Automation Technology,
Inc 59

356
343

99
121
10
40

•

•

•

21
53
41
42

365
170

7
•

16
50
27

243

•

•

45
4

37
35
89

107
302
304

90
5

236
303
271
338

126
88
67

194

A.S.N

355
1

65

KEYWORD INDEX
Number 23 on your Feedback c.rd

ISSUE #356
ACDXA 7
Amal eur Auxiliary _ _ 80
AMSAT address . . . 54
antenna, HF Homer 80
entenne. tree _ 26
antenna. WARe bands 32
" Atlas" Radio .. . . • . . • _ 7
Australill ..•... 82
baIIoonATV . . . . .. . 54
Brazil _ 82
Circuit Specialists . . . • ..•. 80
Communicator Class , ... • .. •.. 7
compuler/ATVop , , 53
Cusberart 03W .. , 32
CW mobHe kaye. . 68
Digi-Key part no. .. . 76
OOVE 46
OX books. newslettllB , 60
FAX contro!lef circuli .. 24
G3ZCZ,Joe Kasser 58
Greal Circle Map Company _ , . ..• . 58

HeathfTasoo HK·21 9
ICOM America survey . . . • .. . . . 3. "7
IPARN network , .. , _ 7
Israel . . • . . . . . . • . . . . . . . . . . . . . . . . . . 82
Ital y ...•....... _ 82
Japan 7,24.82
JA8- 1b 7
KIOV. Joe Moll 80
K4ROQ station ....... . ............ • 1
KA1UKM.lind8lR_u _ 18
KB1UM. MIChetti Geier ....•.. . .. ... 76
KB2IGG. Mary AleSlta , . . . . _ , 20
KBSAWP, Ken Cameron , 12, 17
KC6HJJ, David PiotroW1lki 17
LAN·L1NK •. . ..... ..... .... .. 58
La~ _.. __ . 82
Lib&ria . . . . . . • •. __ 84
lithuania 84
mlCfOWllve rn(I(lules n ·n
moc:lem9600 bpS. circuli 26
N1BAC.Arn.. Johnson 82

N4RVE. SIl",' Roben$ ••. ......• ••. 19
packet chess . . . . . . . . . . . . . . . . . . . . . . 58
packet SAREX _.. .. . 11 ·12
power generation , __ . . . . . . .. 76
ProjOC1 OSCAR address . . . . . . . . . . . . 14
propagation • • .. • . .. B8
Redwood Youth Foundation _. ... •• •. 19
RF Parts ....... . . ......... ... • . ... 78
Rumania 82
SAREX. 1ICfOn)'n1 1or .••. __ .... • • . 9,39
SAREXlreqs 1().12
satellite IreQ$ and op 46-47
eareuue tracking software 14
" aniller" circuit. .•....... . . . ....... 80
ST5-3S ..... __ ••. ... . .•. 9-12
ST$.37 ..•.. ...... .•••. _.... . • • . .. 10
Surplus Sales of NetltUka 80
Switzerland 82
transverter protecltOn n
wtORE. Ton.,.England 9.38. 39
W1XU. J im Gray , 88

W2J1O, Rober1 W,Gunderson •.. ..... 1
W3IWI. Tom Clark .. .. . .•...... ..... 9
W3XO, BiltTynM _ , , . . 9
W5KNE, Bob Winn 60
W5lFL. Owen Garriott 9.38
WA1LBP. Oavid Cowhig 24
WMBLC. Bin Clerk, 32
WMSlR. Ron P arisoe 9.17
WA5ZIB. Andy' MacAlltster 48
WA6ITF. Bill Paslernak 38
WA6KFA. Mary Oulfield 18
WB2MGP. Carole Perry , 20
WB6IGP, C .L. Houghton , n
WB6JNNI9,JimEagleson 14
WBBELK, Bill Brown _.. 53
waaVGE, Mike Btyce 68
WEBERSAT 47, 53
WEBERWAAE 10 Sol
West Sibena OXOub address 82

72 73AmateurRadio · May, 1990



•
•

e1y,orange drink. Sure beats most ham­
lest lood.

In Munich , Avis had an Audi 100 101'

us. We loaded our three suitcases and
assorted hand luggage into it. Sherry
takes her refrigerator·sized portable
Mac everywhere with her. I always
have at least Iwo lap top s wi th
me ... plus cameras. One suitcase
was 'ull 01magazines tor ham clubs.

We che<:kecl into our hotel , took a
sho rt nap and met with He lmut
Schmucker Ol5KW, who took us via
the subway to a great Bavarian restau­
rant. Four other hams arrived and we
had a great dinlll~r and talked hamming
until I couldn 't stay awaka any longer.

Helmut is an engineer working on
the CERN Supercol lider, so I had loIS
01 queshons lor him. The group is l in­
ishing up work on a packet satellite and
plOlTliS«l some articleson ~ lor 73.

The neKl rooming a lriend picked us
up and drove us 10 visit the Pilt CD
manulacturing plant on the oulsklrls of
MuniCh. We talked over plans for mak­
ing special CDs for some of my new
projects.

That afternoon, Helmut took us by
subway to the Deutsche Science Mu·
seum to see the special ham e~ hibit

and slation. When you gat to Munich,
don 't miss it.

The next morning it was seew­
ing " just what we needed to help our
drive to Vienna. Europe was in the
midst of the worst snow drought in
years. with very little skiing possible, so
they needed the snow. Alas (tor them)
the snow lurned to drizzle.

The autobahn Irom Munictlto Vien­
has no speed limit, so most ol

trip was made al al'OYnd 101)

ph. We passed a lew
fields w;th a thin

"'" sn ow

Henryk SP9JPA with W2N$D/l .

To l it the trip in between my OIhef

travel commitments I had 10 limil it to
ten days, ma~imum . That meant one
day over, one day back, one day in
each city and the best part 01 another
day driving between the cities. In
the snow, in all probablility.

Oddly enough, this ' rip was already
scheduled when Sherry asked me to
go to Munich wilh her on a weekend
business trip in early Novembat. That
was when she wanted to get a video 01

people dancing the Lambada . . . the
Brazil ian dance which is sw" ping
America now.

It was tough taking lime olf from
work to make this trip. I'd only been at
home a week in January . .. just barely
enough time to come up with lour 01'

five new business vennses and get
them started. I keep thinking up more
and more ways to help independent
record companies sell music. I wish I
had a dozen more entrepreneurially.;n­
Clined people working with me to
speed up thesa new projects, It 'S trus­
trating to see so many things which
should be done and to not be able to
l ind enough enthusiastic people to
tackle them. I've 901 my presenlteam
going crazy trying to keep up.

Now. The Trip . We started 'rom
Boston and IIew to Frankfurt. leaving
Sunday evening and arriVing Monday
morning. Then a short commuter Il ight
10 Munich. They have nice bag lunches
lor these flights which some American
airlines would do well tc check out. You

grab a bag as you get on the flight.
Sandwich , cake,

- - _ ca n-

Jan SP9LLH with a Po/ish HT.

Andrew SP9RPT with a surplus rig.

Krakow, over to Prague and back 10
Munich. That ought to do it.

I had too many other commitments
10 make the triP in October, Novem­
ber. December, January , March or
April , so uhad to be February . Yoiks.
driving over a thousand miles in the
dead 01 winter in the middle of Eu­

rope? I'd likely be up to my kazoo in
snow, And the drive between some 01
those cit ies isn' t easy either, even in
good weather! Oh, well,l always seem
to be able to blUnder through s0me­

how.
t asked Jim K6MH 10 gel ecenses

lor me lor Ol, OE, SP and OK , •. and
10 help set me up to meet the radio
clubs. Despite the five month lead
time, Jim was only able to get me a
license in Germany!

The Krakow Amaleur Radio Club/islens to Wayne , (February, 1990)

Continued from p. TO
tests. and you'" have a new btJnch 01
lriends to talk WIth on the air . . lriends
you know personally.

TWA has an el cheapo Ilighlto l Oll­
don over tha Thanksgiving weekend.
For around $600 each, Sherry and I
went to london last November , • .and
that included a Hilton hotel with big
breaklasts, two shows and a car fOl'
the week .

You just have to keep your eyes
open and grab the chances when they
pop up. There wasa bargain skiing trip
10 Italy in February, bull was busy with
my vis it 10 Poland and Czechoslo­
vakia , so I missed it. Aspen in Janu­
ary? You bet . .. that's the low season.
oddly enough . And when you get to­
gether with a gl'OYP of ,riends, it's sur­
prisingly ine~perISiYe. The sk,ijl"lQ costs,
but it's hall priCe tor old timers like me.

One o' tha besltravel bargains I've
found is the Eastefl'llCon,inental Airli­
nes Get Up And Go Passport ... tor
people over 62. You can use il once a
week and go lirst class for a whole
year for about $2.000.

II you come across any outstanding
travel bargains, fOl' Pete's sake drop
me a line or a FAX. I don 'l want to miss
out. il lhere's any chance lot us gel­

tingaway.

Poland-Up Close

Yep, while other ham magazine edi­
tors are bringing you e~ciling harntest
lood reviews, you. dedicated 73 corre­
spondent has been visiting Poland
and Czechoslovakia .. . talking with
the hams to get their perspective on
lhe recent incredible political events.
Theevents in these countries are most
important to amateur race ... and as
iI turns out , we here in Ameriea can do
a one help our Eastern European Ira­
ter nity members cope with the
changes,

It all started five months ago when
Hope Currier, one of our 73 editors ,
901 wind of a special Luftha nsa bar·
gain . . _S300 round trip anywhere in
Germany. Hmmm. Germany? S3OO?
LeI's take a look at the Iinle old map 01
Europe and see where _ 're golng .

The action looked to me as il it
would be in Poland and Czechoslo­
vakia, so the best starting point would
be Munich . Yep, wa'd rent a car , drive
down to Vienna and then up to

"'
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what I expected.
The Czech visa debade gave us an

une xpected extra day in Krakow, so
Henryk took us to see \heir lamous salt
mines.lt'sworth the trip , II you're going
to Poland. They've been in regular use
tor seven hundred years and go thou­
sands 01 feet down, We visited a large
church, a beer hall and even the place
where Hitler set up to make airplane
engines, With the first engirIEI complel­
ed the day the war ended ...all deep
underground. It takes several hours to
see everythIng. They have a museum
showing how the mine used to be
work ed ce nturies ago . . .a model 01
the town a cen tury ago . and many
interesting eXhibits.

The KrakOW dub is planning to sal
up II station deep in the mine next year
and get a special call to commemorate
the 7OOU1 year 01 the mine. A SP700
prellx. Thai wilt go well toeero your
WAM (Worked All Mines) award.

My gas tank was in the red again.
The only gas pump in Krakow with un­
leaded happeflBd to be righl nestto our
hotel, so I filled 'er up.. $20. That"s
more like it .

Our visit to Krakow was great. The
only downer was Ihe lallure of the chap
from the Ponsn record industry to keep
hiS appoi ntment, The hams knew sev­
ereuocar producers of Polish rolk and
counlry music, so I' ll follow up their
leads when I get back.

Monday we Zipped up to Kadowice
and go! our (grumble) visas. Then on
across the (grumble) boroer wilh IlO
problems (tor a change). It was a long
drive to Prague ... 360 miles. but hal!

part icularly those Irom Polish ram­
ibes ... to dig old ham rigs out of attcs,
cellars and garages and send them
over . .. even il some needed fi lling,

They're going to see if anything can
be done with the new government to
get lhe Polish airl ine 10 help ship used
ham gear lrom AmeriCa, The country
,,'..orl' t be able to do much without a
Large supply of technically interesled
youngsters so they may get gaver""
ment cooperation.

Many years ago I arranged a similar
deal for Ihe hams in Jo rdan , Many
American hams donal ed ham gear and
techniCal books, The Royal Jordanian
Airlines shipped them over and the
dubs did the distributiOn.

The ham spll11 I found in Poland was
the way it was here in America back 30
years ago .. .bercre Incentive uceee­
ing gUlled our growth and our ham
clubs. It was exciting to lalk with them .

This group, de­
spite all its prob­
lems, has sill mem­
bers licensed lor
cecket. has several
serious uxere. and
is even pUlling its
li rs t repea ter on
the air . I've seen a
lot less activity in
some pretty b ig
American dubs.

Dinner a t I he
hotel rest aurant
was first rate and
cos t ab out 1/6t h

."

POL AND

ROT'ol IOlP DXC CONVEN TIDN

SQ~DXC

so yeARS OF' HAM RADIO IN CRACOW

iting visas, but it's been a long time
since I've run into that baloney ... and
the Czech embassy didn'1 mention it
when _ applied.

It only look three enquiries 10 find our
Krakow hotel. I' m getting good at this
Sluff. A Holiday Inn, no less Cheap,
tOO! I sent FAXes to the Prague radio
club. to the music group and to our
embassy in Prague. You know, Shirley
Temple Black. I gol back laSI FAXes
!rom OK1BW and Supraphon . , . zilch
!rom Shirley.

On Saturday the Krakow club met
and I talked wilh them !or several
hours. They had abou t 40 hams
p resent. The pr esident . He nr yk
SP9JPA, is an interpreter by crotes­
sion so I was in excellent hands,

Now , il you think you have problems
finding parts, just ask the next SP you
talk With what It'S like in Poland. With
th e average monthly paycheck in
Poland being around $40, lew ham s
can afford ccrnrnercta t rigs .

The club was lacing a major prob­
lem. When the government ran ama­
te ur radio they provided Ihe club
stalion and meeting room tree o f
charge. Now the dUb was laced with
having to pay $20 a month lor the
space ... an d the promise that this
could triple or worse by the end 01the
year! Where would they ever gel that
kind 01 money?

I pointed oul lhe importance 01their
allractlng lots 01 youngsters to amateur
radiO as a way to make sure that Poland
would have englOeers and techni­
cians. I suggested it might be possible
to gel America n radio amaleurs , ..

ing thing was the air pollutiOn in almost
every city . Their cars, trucks and indus­
tries are tamble , How can Ihey eV8f
afford to clean up tha mess?

The line at the PoliSh border was
abou t Ihe same as Ihe Czech .. . took
about an hour . No one at the border
spoke a word 01English. They look our
passport s, stamped them, passed
them along 10 the next ch ap, more
stamping. Finally they gave 'em bacll
and waved us on. I got into the ca r and
Sherry found they'd kepI our two-d ay
Czech visas, I rushed back to get 'em
back so we cou ld re-enter the country
and drive to Prague. The whole place
was deserted.

I linally found someone in charge
and discovered that we were not going
10get our visas bacll. EI tough-o on lhe
two days , Dillo our wishes to re-enter
the country, Dillo our $72 worth 01
Czec h paper. I'd have to get new visas
Irom Iheir consula te in Ka dowice,
Poland. Drat'

Otl well , Kadowice was only aboul 35
miles off our route 10 Krakow, so we
headed there. We made it in less than
an hour. The lill ie dot on my map
turned out 10 be a good-sized city. You
don 't know fun until you 've tried to rind
a roreign consulate in the middle 01 a
large city where no OrIEl speaks En­
glish. But. with the patience 01 the
Poles, _ Iound it on a back street. The
sign on lhe door said visa hours were
8-1 2 Mon-Fri. It was now Friday at
3 p.rn. This COuldn' t be happening.

I had appointments in Prague on
Mond ay with the president of the radio
club and with their stale muec ccmpe­
ny,1 tried lhe intercom at the conS-lJlale
gate. A nasty woman answered . She
did not speak Engl ish , except lor ,
" Monday, 8 a.m."

In my mind I ran through all the appl;'
cable curses I co uld think 01. I thought
of a wide assortment. Then . still grum,
bl ing at the CSSA and rotten commu­
nist bu rea ucra ts, we drove on to
Krakow. Our recectcn there made up
lor the Irustrations With Czechoslo­
vakia.

v es, I suppose we shOuld have
kllOwn to get both transit visas and vrs-

The Krakow DXers club.

cover and could see some snow in
the mountains, but that was about
eu. Even il I'd had time to ski, there
wouldn 't have been much available.
I'm glad I took a week in January rorour
yearly ham sk i trip to Aspen . When are
you going get off your duff and join us
zipping down Ule slopes, HT in hand?

My ham meeting in Vienna went
awry with crossed signals, so I didn't
meet the hams this time. I was disap­
pointed to learn Ihat my oid Iri end
OE1FF had passed away a couple
years ago. I had enough ctner meet­
ings to keep me busy . .. wilh a nice
lunch at the Hotel Sacher while arrang­
ing to swap ham artiCles with an Italian
ham magazine publisher .. _and col­
lee at the lamous Cate Mozart With a
writer proposing some artiCles tor CD
Review.

Now th e b ig deal . .. Poland. The
idea was 10 drive across Czechoslo­
vakia to KrakOW. I had FAX es Irom the
Krakow clUb saying they were wall ing
lor me, I got a shock when I hllad the
gastank in Vienna ...$50! Gadzooks! I
had to leave Shefry hostage and go
back to lhe hotel and change dollars tor
more shillings. I never expected to pay
$4 a galion for gas,

Not knowing what the gas situation
would be in Czechoslovakia, I lopped
off again when _ reached the Czech
borGer. Thaltumed out to be a very,
very good idea. Thefe was such a long
line waiting to get in to the country, it
took an hour to go one block. The bor­
der was right in the middle of a town

'
The Aust rians waved us through .

The Czechs stamped in ou r two-day
visas and then demanded tnet we buy
$72 worth 01 their money. " [)on' t wor­
ry , you can use it to pay your hoIei bill "
Sure. Welcome 10 me CzechosloVak;'
an Soviet Socialist Republic.

The roads weren 't bad. Two lanes. I
did have to pass a lot of lumbering
trucks, but there were very few cars, By
going 90 in the clear spots I managed
10 average aboul 45 mph. Here and
there they had superhighways, but
mostly it was country roads lhal went
right through Ule middle 01 one small
town alter anomer. The really depress-
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"Hold light .. here we go! "

The Drum ba/tle flag,
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Nuclear Drum SSN677 surfacing.

crowevee, microcomputers, speaker
design, etc.

The recent collapse of lhe Commu·
nist system, if it is followed by the ex­
pected Soviet mil itary budget cuts,
could significanlly lessen the impor­
tance of nuclear $lJbmarines. I loved
the Newsweek encounter group car·
toon where Fidel is sitling there groan­
ing about the collapse of com munism.
Beside him is sitting the Pentagon
groaning , " I know , I know ."

The only real purp0$8 1or our nuclear
submarine fleet is 10 counler the Rus­
sian nuclear subs. Sure, a few Third
World countries have submarines. but
they 're old diesels and their crews are
poorly trained.

Perhaps, if we pull our mililary forces
out of Japan, we can get the Japanese
to rea rm and then we' ll have to malch
Ihem submarine 'or submarine, br ing­
ing happy days back to the Pentagon .
The cost of rebuilding the Japanese
military would also pulan end to their
cash SlJrplus problems. Spending bil­
lions on military weapons which bring
in no revenue WIll cool any country's

eccocew.
Perhaps you'd beller get your grand­

children into thai electronics course
pretty soon. Without tne need for a
huge navy and a big fleet of sub­
marines, we're not going 10 need all
those Navy electronic technicians.

But you know. after seeing lhe state0' subma rine electronic technology
today, I felt a momenlary twinge of
regret over not having gone to work in
the Anticosti Naval Research lab, the
way they wanled me to . Jusl m0men­

tary,III

war patrols and teft it shortly before the
end of the war in 1945 to teach sub­
marine electronics at the New London
sub base.

Yes, 1 saw plenty 01 action . . . heard
lots of depth charges ...and we ran up
a darned good score. I kept everything
electronic working. was the radar oper­
atar when we were al scrtace bailie
stereos. and ran the sonar when we
were SlJbmerged,

Today' s nuclear sees are bigger, but
they have so much sluff crammed into
them thaI the crews have less room 10

move around than we did 45 years ago,
You know . if you've a grandson who

would like to learn electronics, I'll bet
the Navy school on Treasure Island is
still tops, It made my college electrical
engineering educat ion look like a
dreadful waste of time. The Navy train­
ing gave me the grounding which en­
abled me 10 easily cope with every new
lechnology whiCh came along. II made
it so I was able to help pioneer NBFM,
ATTY, SSB, SSTV , re pealers, mi-

That chap who was always standing by
the elevator at our Krakow hotel and
whose only ;00 seemed to be to rush
over and push the elevator button for
us . . . could he have been a security
policeman? Perhaps he wasn't just
calling the elevator, but was warning
whoever was going through our room .
Wel l, I hope some ham and record
company business cards and my miss­
ing letters will keep them busy unl il
Poland figures oul how 10 get lheir se­
curity people more productive work .
And I was 'eeling guilty for somehow
maneging to lose the cards.

I'd like to hear from some Polish,
Czech and ctner Eastern European
Americans who'd like to get involved
with helping soliCit and ship ham gear
to these ecomres. I can't think of a
bailer use for a no-longer-needed ng .
I'm $lJre almost every one of you na.s
some old HTs, old tube gear and so on.
We can help our newly·free fral ernily
brothers in Europe ... bot we're going
to need someone to organ ize the
projects. Yes, I' ll do everyth ing I can 10

help .and 73 wil l be solidly behind
you . Here 's our chance to persona lly
help some new democracies work .

You know , it didn't take much money
to make this tri p. It' s probably one you
could have made, if you'd bolhered ,
You jusl have 10 watch for t ravel bar­
gains and take advantage of 'em.

There We Were , , , A t 750 FH tt

Ask me how Wayne managed to be
at the helm, piloting a nuclear hunler·
killer SlJbmarine deep below lhe PaCific
Ocean ,Glad you asked. Pilot ing? Welt,
ir s jusl lIke lIying, complele wilh an
aircraft-type steering wheel , You even
wear a seeeen .. .and need it.

Note the fiendish look on myface as I
put the beat into a aa-ceqree up angle
which has everyone aboard holding on
tor dear tue. My oid shipmates groaned
in dismay when I sat down in lhe pilot' s
chair and took the helm ol the SSN6n.
Manyof them still remembered my leg­
endary feats 01 helmsmanshlp on the
55228 some 46 years ago, when we
were busy sinking Japanese snes.

Our old Drum (SS22B) is toed up per.
manently in Mobile in Batt leship Park.
II you ever get a chance, pay it a visit . 1
think you '" enjoy reading about our ad­
ventures on the plaques as you walk
through lhe boat.

Th irty-eighl of us old Drum crew
members were given an opportunity 10
go for a cruise on lhe new Drum
(SSN677) , .. and that's how 01' Uncle
Wayne ended up silting in the pilot's
chair , swooping around under th e
PacifiC Ocean, obviously endangering
160 lives.

I started hammIng seriously in t 938
so when WW11 came along in Decem­
ber 1941 I was 19 and prime cannon
foooer. I was going to college, bul the
Draft Board saId never mind aboul
that , we have some empty trenches
just your Size ...we need you jusl as
you are. So I Quickly joined the Navy in
1942 as a Radio Technicia n, wenl
through one of th e best electronic
schc cts in the world and reported
aboard the Drum in 1943. I made five

Of it was on superhighway9. We got

there just too tale for a meeting wIth the
Czech record COmpany, Polyphon, so I
set it up for 8 a.m. Tuesday. Antonln
OK1GW, the president of the Czech
Amaleur Radio Society, would meet
me at to and we'd have lundl wIth his
son OK1 BWG at noon. Then oM 10 Mlj­
nich.

The people at Potyphon couldn' t
have been nicer. I th ink I'm gOing to be
able to help them considerably with
sel'ing Czech music. This should help
br ing them desperately needed hard
currency, now thatthe company is no
longer s tate-run.

The Czech amateurs are very excit­
ed oYef their new freedoms. I' ve been
promised a steady stream of news on
that front. Antonin is a scientIst working
on infrared detection matenels and his
son is importing PC CIooes from Ta;'
wan, so t had hours 01OSO to pack into
a couple hours. Once you start asking .
it's amazIng what interesting people
you can find on the air .. _if you ask tor

more man a a SL
For lhe first time in 40 years. Eastern

European hams are tree to actually
talk over the air. I think you 'll find rnem
excited over this new freedom and anx­
ious 10 use it ... so start ask ing 'em
Questions and sit back .

Desp'te the short time I had avail­
able , Antonin loo k us 10 see the
Smetana memorial overlooking the
Moldau River. I hope you're into class;.
cal music enough to befamlliar wll h hIS
" Ma Vlast " (my country) , whiCh in­
dudes " The MoIdau." We also hunled
through lhe old secnoe of lown, my
camera snapping in every direction ,

I wanted to capture the way it fell. We
had a beautiful warm sunny day . . , in
the 60s. There were crowds every­
where, some walking around happily ,
others patiently on line to buy hot dogs
or ice cream cones. The cones were
small and COSI 25' . They haven't in­
vented hot dog buns yet, so you get a
slice of rye bread and a dab of mustard
ona paperplale . We also gol on line for
some ralhel" greasy potato par'\C8kes.
Their subway wa s clean, fast and

" owded
By2 p.m. we were checked outofthe

hotel , but we needed gas Anl onin
knew where there was an unleaded
pump . . .1think it was the only one in
Pra gue , He led us th ere and then
waved to us as we took off for Munich.

W,th tne nice weather. once I hillhe
German autobahn I was able toc nve al
120 mph allthe way to Munich, When
we arrived I gol my travel folder out of
my suitcase so I could call and confirm
a dinner dale. The business card with
the needed home phone number was
missing. I never lose anything, so I was
incredulous. I went th rough everything
we had ancl re carc. twas $lJpposed to
call Helmut. but his card was miSSing
tool Rats.

We were t ired e nough so we
shrugged, packed up lor the fli ghl
home the next morning and wenl to
bed early. II wasn 'l unli l a week tater,
when no amount ot unpacking turned
up the missing cards and severa l tet­
ters with FAX numbers, that il hit me,
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Michael Gaier KB t UM
PO Box64766
S. Burlington VT 05406

Power!
Ooce and for all . the correct Digi.J(ey

part number tor the Flavorig 10 mH
choke is M7103 . Not M70103 or
'-171 00. That said, let's get started.

Absolutely everything Ihal happens
inside your equipment depends on one
thing: power. Wrt!lOut ii, yourlransc:eiY­
er is useful only as a paperweight. Of
course, Ihis power usually comes from
Ihe AC line. but iI can also come from
eenenes or even solar panels. The
source does mener. but just about all
the power used in loday's eq uipment
must be " purified" into steady DC be­
fore use. Let's 81lamine why and how.

Goln' through Changfl

All electronic devices can be thought
01 as mOdulators. The term " modu­
late" means " to change," and that's
wh at circuits do. They take unchang­
ing DCpower and modulate . or change
it. so lhal il does something. such as
COIl iey informahon_

For instance, ampl ifiers modulate
DC power so that il rises and lalls in
step with the incoming signel-Ihal's
whal ampnftcancn really is. Osculatots
make the DC rise end fall at a regular
rate, end with a particular weve-snape.
It's kind of like a violin strifIQ, which
takes the steady (DC) pull of the bow
and turns its energy into a back and
forth (osci llating) mOhon.

A reco. of course, combines ma ny
function s to accomplish the co mplex
goal 01 wireless information Irans'er.
There are oscillators and am pli fiers,
perhaps digital swi tching circuits, and
a speaker , meter , etc . But in the e nd,
nothing happens w,thout the raw mate­
rial to modulate, and met's power!

Supply and Demand

It's d if!icull and sometimes tmposs«
b le 10 separate intentional changes
Irom those already present in the raw
power, so ir s best to start with the
purest power possible. What makes
power pure? There are two basic ele­
ments.

First, the power should have no in­
herent Changes 0' its own . That is, it
should be well·filtered DC, with no rlp­
pie or noise rid ing on it.

Second, the power should be regu­
lated 50 that it coeso't get pulled up
and down by the circu its it drivM unt~ it
is ad ually in those circuits, weU..sorat­
eo from its sourc e , That prevents
changes (signals) 'rom one circuit from
influencing another.

The first goal is met through the urne­
honOred technique of fi ltering, Afler
being reCtified from AC lODC, the pow.
er consists of rising and lallifIQ parts 0 1
a Slne waYB--OrtB hundred percent rip­
p le! InYolYing capaci tors and ecme­
times inductors, Wering has the ettect
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01 inertia. It makes the power resistant
to changes, so that ripple and noise are
nanened out. The basic idea is to store
some power in a capacitor, and then
release it when needed. When the sup­
ply exceeds the demand, the capacitor
can be recharged. In practice, this oc­
curs during each cycle 0' the redi fied
wa'ffl. Thus, as the voltage rises, it char­
ges the capacitor . Then, as the YOltage
falls, the capacitor releases its charge,
keeping the final vottage leY'8l from get­
lifIQ too low. II's kind of like squirting
water 60 t imes per second into the top
of a bucket . while drawing a steady
stream from a hole in the bottom. As
long as there's some water in the buck­
et, aOO you squirt as much in as you
lake out. it workS. VOila, fi ltered DC.

The second goal is mel by making
the power source big enough 10handle
the demands of the ci rcuits it drives,
and by monitoring the YOllagelevetand
continually adjusting it to keep it con­
stant. And that leads us into our next
topic.

Just . Uttle Math (Reallyl)

We use Ihe term " power" to de­
scribe electrical energy, but that's not
exactly what it means. Electricity has
two importa nt elements , current
(amps) end vortaqe (yolts). Current
refers to the number of electrons, and
YOltage is the " kick" or charge on each
one, The power in wafts is the currenl
multIplied by the YOIIage, and repre­
sents the amounl of work the electricity
can do. Now that wasn 't so bad , was it?

Nearly all c ircuits are operated at
fixed DC vortaqes. As the resistance of
a circuit varies up and down with the
signal it is generating or processing,
the amount of current (and thus the
amount of power) varies WIth it. Much
of that power winds up as the ci rcuit's
output signal, with the rest dissipated
as heal. (That's why equipment gets
warm,) So, il your power supply cannol
del iver enough curren t, parts of that
signel ere going to become distorted.
Also, the supply YOltage may wiggle up
and down, causing remnants 01the sig­
nal to appear in other circuits (hor­
rors!). Enter regulatiOn.

The Regulator

No, ~ 's not a new Arnold Schwartzen­
neger moyie, Although il could be , The
regu lator keeps an iron fist on the
YOltage, ensuring that it will stay ton­

slan t ceseue c han g ing loads. 0 1
course, there must be eoecoete cur,
rent in the first ptace. No regutator can
make something out of nothing, In tact,
most regulators operate by wasting ex­
cess power and dissipating it as heat.
Actually, there are ~NO basic types: lin­
ear and switch ing. let's examine each.

A linear regulator acts like a variable
resistor , and is placed in series be­

tween the fi ttering circuits and the load.
The regulator monitors its own output
YOltage and changes its resistance to

keep that YOftage constant_01 course ,
a resis tance can only cut the YOftage
down, so il musl be higher at the regu­
lator's input than will be desired at its
output. As the regulator varies, cutting
the voltage down just the right amount
to keep il ccnstam, it burns the excess
power (equal 10 the difference between
the inpol and output YOftages, multi­
plied by the current flowing through the

regulator) and gets hoi.
Despite its wastefut nalure, the lin­

ear regulator is widely used, It is sen­
pie, reliable, and generates no etecm­
cal noise of its own . That last attribute
makes it ItSj)BCially desirable for radio
work, where any generated spikes or
other noise can get into the receiver.

I'D Rather Switch

Switching regulators operate on an
entirely diHeront principle, Instead of
acting like a resistor, a switching regu­
lalor ads like its namesake, a switCh,
rapidly lurning on and off lO provide

just the right amount of power lO the
load. Imagine a SWItch turning on and
off 1000times per second. The input to
the switch is unregulated DC. The out­
put is filtered, and then the load. If,
during the course of one cycle, the
switch spends as much time on as it
ooes off, then it is operating at 50 per,
cent dUty cycle. If it spends only 10
percent of the cycle turned on, then it is
at 10 percent duty cycle, anc:l so on.
Now leI's add a circuit which mon itors
the output voltage after it has been re­
filtered into DC, and adjust the switch's
duty cycle to keep the output stable.
This technique, called Pulse Width
Modulation, represents the basi c
scheme of all SWItchIng regulators .

The big advantage of the SWItching
regulator is that it doesn't bum excess
power as heat. It simply blocks it, kind
of like allowing only enough water to
squirt into the bucket to keep the level
stable. ThaI makes this type of regula·
tor tremendously more eH~nt, and
much cooler, than the linear type . Un­
fortunately , it also introduces a polen­

Iial problem.

Hash City

The rapid on and olf switching of
large amounts 0' power generates
strong harmonicS which reach far up
inlo the RF spectrum. In other words,
noise , When such a switching circuit is
inc:o.-porated into a device designed 10

detect fractions of a microvolt of signal
(in other words, a receiver), the poten­
tial for trouble is enormous, It is qu ite
difficult to co mpletely eliminate the
noise because it is radiated 'rom the
wires entering aOO exiting the supply,
as well as from the supply's compo­
nents themselves .

But it can be done. There are a few
supplies sold lor radio use which tncor­
porale switching circuitry , end they
perlorm rather weir. They cost conso­
enlbly more than linear units, though,
both because of the shielding proD­
lams and the increased comptexity of
\heir ciraJitry_

In the Beginning , , ,

Now thaI we 've explored regulators,

let 's look backwards through the pow­
er suppty to where it alt begins. There's
more man one way 10 skin a synthetic
fur, and it turns out tnat the switching
regulator concept can be expanded 10

the design 01an entire power supplyl
In a traditional linear supply, the in­

coming AC power is passed through a
transformer , where it undergoes
YOltage-to-current conversion. That is,
its YOftage is reduced while its current
is increased by the same ratio. Re­
member, a walt is a wan . If you have
120 volts at 2 amps going in, you can
change illo 12volts at 20 amps and still
have the same number of watts. In
practice, there's some loss in the trans­
tormer, so the conversion iso'l perfect.
But for all intents and purposes, that's
how it works. Then, the Iow-wltage,
high-i:urrent power is rectified and fil­
terec as I described earlier.

This approach to V·to-C conversion
workS f ine, eut the requi red trans­
Jormercan get big anc:l heavywtlen lots
of power is needed. As I hinted above ,
there's another way.

FastM , Faster

The baelc reason the transformer
needs to be large is that lhe frequency
of AC power is very low (60 Hz), and the
iron translormer core will become satu­
rsled with magnelic force during the
cyde and limit the amount of Irans­
ferred power, unless thai core is pretty
big. If, however, you make your AC
power have mucn higher frequency,
say 20 kHz, then you can use a much
smaller t ransformer for the same
amountofpowerconyersion,because
conSiderably less power needs to be
transferred per cycle.

SWltchifIQ pow-er supplies rectify and
filter the incoming AC inlO DC righl off
the power line , with no transformer .
Then, they chop it up at high frequen­
cy, pass it through a smail transformer,
re-rectify and filter it at the other end,
and send it on its way to the load.

But what about reg ulation? Well ,
that's easy. Remember the switchifIQ
regulator? Just make it adjust the duty
cycle 01 the chopping oscillator, in­
stead of a separate one . That way, just
the right amount of power will flow into
the transformer so that, after filtering,
lhe output YOItage will be where you
want it .

It sounds simple, and in lheory it is,
In practice, though, lots of problems
crop up, most oJ them associated with
the fast switchifIQ pulses used. Various
monitoring and protection circuits are
incorporated to prevent the supplies
from self-odestrUding from power line
transients, short circuits in the load,
and so on. So, switching power sup­
plies tend to be comple x and expen­
~.

By the way, nearly all deSktop PCs
use swi tch ing power supplies, and
they are ' inding their way into radio
gear as they are made spectrally qui­
eter. Next monlh, we'll look at trau­
bl9ShOO1ing pow-er supplies, both ~n­

ear and switching.III

Have a quesl ion 7 Send them fO

/(8 I UM af fhe above address.
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b60cks (power ampl ifier modules) are a
little expensive ($50 to $70 each), they
are easy to use and are worth the cost.
The North Texas Mic'rowave Group
gets credit for a 1296 MHz amplifier
cr-eon using one of the Mitsubishi 1296
power modules, See F.gure 5 for de­
tails. The Motorola ITKldt.des are used
in a similar lashion. operating directly
l rom positive 12.5 volts DC, See Figure
4, a 4SO MHz amplifier using a Motoro­
la power amplifier module ,

In Figures 4 and 5, some of lhe l ine
details are lett off, such as relay switch­
ing on both the power ampl ilier mod­
ules.ln the case of the 4SO MHz power
module. note the easy construction.
Just simple input and output AF ceo­
nections, and bypassing on the DC
voltage source. In Figure 5 the bypass
and switching is a little more comp scet­
ed because th e module requires a
switched 9 volts on transmit. The base
of the 2N2222 swilching transistor is
keyed with positive 8 wits from the

transceiver to provide this switch ing
lunction.

Surplus CATV Gain Blocks

Some of the modules were made for
cable TV,They are Quite broad-banded
in frequel'lCy. and make ¥ery good low
power amplifiers for the amateur ser­
vice. These modules might be easier 10

obtain through jun k or scrapped CATV
unitS. I haV1l interlaced the output of a
mixer with low power CATV modules,
making a pre-driver for power amplifier
stages. It worked very well. These
modules have been used in projects lor
various amateur VHF frequencies, in­
cluding SO, 144, 450 and 1296 MHz.

Power output of most CATV modules
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Figure 3. VHF Broad-band amplifier.
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MMIC gain and noise figure data lor
each 01 our VHF bands.

The MMIC test amplilier was built on
a small piece of microstrip PC board
using chip capacitors on the input and
output ol the amp. The striplines are SO
ohms impedance and are term inated
in a coaxial connec1or lor easy mount­
ing in a shielded boll . The power is
brought in with a leed-lhrough eecec­
lor. With DC voltage at 13.8 volts , the
current drawn is 16 mAoSee Figure 3
lor the schematic details . Again thanks
to AI WB5lUA for the Circuit and test
data. f have built several 01these, and I

use teem Iof just aboul everyth ing.

High Powet' Gain Blocks

Other high power gain blocks of iflo
terest tc amateurs are in the Mitsubishi
M5nXX series of modules. The 1296
power ampli l ier module shows the
M5n62 rated at 20 walts output. The
cirCtlitry required to place this module
and sim ilar modules into operation is
not complicated, since their input and
output impedance is fixed at SO ohms.
Complicated matching circuitry isn'l
necessary.

Mitsubishi is not the only manufac­
turer of these devices. Motorola, TAW,
NEC and a few others make similar
power ampl if ie r modules. These
devices ate made for so many dlfferenl
applications, it makes the head swim.
My main poinl is that you should be
aware 01 thei r ex istence. and if you l0­
cere one, you will know it can make a
fine amateur gain block. II you run into
a module that you can 't identi fy. drop
me a line and I'll see u I can help you
locate in!OrmatiOn on it .

Wh ile M,tsubishi and Motorola gain

Figure2. This Circuil prevents " rear-end /JIowoul. "
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ward direction and 40 dB 01 loss in the
reverse direction. I buill it using what ­
ever was on hand, and I tested il by
cramming 10 walts 01 signal inlo the
ou tput and measuring the power that
came out ol the input.

In this case only 1 mW was mea­
sured lor an isol ation of 40 dB . Keep in
mind thai the resistors are only rated
lor several walts cont inoous. so 10
wans lor a lew mill iseconds should flO(

cause a problem. The MSA-Q104 or
MAA-1 will idle at21 rnA and only rise
to 22 mA when the amplallenualor is
belled With a t o-wert signal. The only
disadvantage is that the low level sig­
nai l dB compression point of the down
converter has been reduced to about
- 20 dBm at the input of the amp/allen­
uator.

The current is optimiZed for the se­
lected MMIC amplifier with the load re-

sistor to set the desired current gain
curves. See Table 1. The values listed
are for optimum performance at 1000
MHz (1 GHz). You can hom&-brew the
AFC by setecting a high value, ""-wan
resistor (1 meg) and winding about 12
turns 01136 wire on it. ThiS w,ll equal
abou t 1 I-'H, and result in a good AFC.

Basic Amateur Band Preamp

Th e next application is a basic
preamplifier using an Avantek MAA­
0685 or Mini C ircuits MAR-6 MMIC
device (same part as far as I can telt),
This preamplifier gives stable gain
Itom 144 MHz to 2304 MHz, with a low
noise figure to boot. See Table 2 for

Numbet' 25 on your Feedbloek e.rcl

ABOVE AND BEYOND

C.L. HooghIOt! WB61GP
San Diego Microwal'El' Group
6345 BadgtJr Lake
San Diego CA 921 19

MMIC Amps in Applicat ion
This month I would like to give sever­

al applications using MM IC ampliliers,
incl uding some high power amps. Our
first example shows an MMIC ampl ilier
providing switch ing protection to an
expensive preampl ifier . Th is project
was published courtesy 01 the North
Texas Microwave Soci ety's newstet­
tar, Feedpoinl. from an artic le by AI
Ward WB5LUA.

VHF and Above Operation

F>gure I . 8Jock d,agram of MMIC protectiof'l CIrcuIt.

....K; Conver1er Proleetlon CircuIt

HaV1l you ever experienced the thrill
01 blowing out your rear end-that is,
your transverter-by transmitting the
144 MHz IF into the down converter

,..--- -- --- ,,
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instead of the up converter? What you
may not realize is that the action 01
pushing your err switch causes you r 2
meter rig to trans mit some amount 01

power in the Iofm 01audio noise. If you
are daring and run VOX. break-in CW,
or Ft.!, the lu ll power olthe 2to 10 wans
is available at the outpYt 01 the 2m rig.
This is enoogh 10 gobble up any Iraflo
sister fuse .

You say you have a relay in your
transceiver that connects the 2m rig to
the appropr iate UPtOQWIll converter,
and that it 's controlled by the 2m's pTT?
The relay is an electromechanical
device and may take as long as SO
milliseconds to switch. whereas lhe fIR

switch in the 2m rig generally has last
switching pin diodes in the nancsec­
ond range (1 /1000 ot a millisecond).

A solution to the problem is to build a
box thaI has zero loss (gain., 1) in the
forward direct lOl"l and infinite loss in the
reverse dlrectlOl"l . Th is device is placed
between the outpul 01 the down ceo­
verter and the IF switch. See Figure 1.
This allows the received signals to be
coupled from the down converter to the
transceiver wilh minimal loss . Hcwev­
ee. if hig h power wefe acciden tally
transmilled back to the down converter
before it could be swilched out, the
SIgnal would be allenuated enough to
avoid " rear-end blowout"

The schematic in Figure 2 shows the
circuit tnat offers low loss in the for-
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4815H module lhat I obtained from sur­
plus.

This device wor1lad from 10 104Hz 10

just over 1100 104Hz with 17 dB 01 gain,
and a noise figure 016.5 dB. I intend to
use it to construct a converter lor 902
MHz. This is the " basic building block"
approach, It' s low power now. but the
final ampl ifier will depend on what I
come across In my Ira...ere.

From the Mallbo•

J im WDeGTN wanlS to replace a
klystron lube with a GUNN diode ascii­

lalor to convert it lo solid stata. He also
wants to know i1there are other inlM­
eetec microwave amateurs in the Wi­
chita area, Jim elso wanted to know
how 10 convert hom Circular 10 rectee­
gular. Circular (mode TE·11) can be
converted to rectangular (mode TE· l 0)
by using a dielectric lens. This IS Just a
piece of Teflon'" cut in such a wey that
microwave energy re foc uses as it
passes through the malerial. I de­
scribed a 10 GHz PoieplexM usin.g
Ihis meitlOd wilh delails for cooSlruc­
liOn in the OCtober 1988 isSue of 13
Magazine.

Tom Uoyd wanlad more informatiOn,
whictl l 've been collecting, on 6 meter
beacons. If you have any beacon inlor­
mation please send it to me, as I am
compiling a new beacon lisl to be pub­
lished soon. Gary Al71H is building a
10 Ghz amplif ier an d re ports Mi_
crowave Components of Michigan has
changed Iheir phone number.

Many readers want to know where
they can buy com ponanl s and PC
boards for microwave pro;ects. Some
dealers require a large minimum order.
Most amateur purchases tend 10 be
small . II you can place a large order, as
I sometimes 00. you can get the mini·
mum price. Thai is why from to time 10
time I oller parts and PC boardS lor
projects at a nominal cost. At present I
have in stock both 0.015 and 0,031
aouble-sided Teflon PC board materi­
al. A4" x 5" PC board 010.015 orO.031
Teflon is available lor 58 postpaid.

..
M

Figure S. 450 MHz 20 W power hybrid ampMifIr from Mo­
texola 21 dB gain.
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Figure 4 . A.fJtsubishi 1296 MHz 20 Wamplifier mcxJuJe.

Table 2.
MMIC Amplif ier Perlormance
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Table 1...... "u.IIlA Nonn. 1 Approl . " OTOROLA
.. .... ·120

Currell! rnA. Glln l-GHz (· so.... "

MAR·l 40 20-30 mA 18dB , , , • • •
MAR·2 60 30-40mA 13 dB
MA R·3 70 3O-50mA 12 dB " 'OUT Rf _ ' N

MAA-4 85 50-70 mA Od8 -r J>
MAR-6 50 15-25 rnA 17dB
MAR-7 60 25-40 mA 13dB
MAA-6 65 JO-50 mA "'8

144 MHz
220 MHz
432 MHz
902 MHz
1296 MHz
2304 MHz

runs from about 100 mW to just over 400 mW for the higher
power cevces.Just about righl for moderate drive to an ampl i­
fier . These CATV modules are available hom bol:h Motorola
and TRW. as wel llhrough surplus CATV discards,<Table 3.)
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Suppl iers tor Mlcro.ave
Compcmentl

Cahlornia Eastern labs handles
NEC transistors, diodes and mieN)­
wave GaAsFETs. Small purchases are
allOWed. The main ollices are in Santa
Clara, California, and the phone num­
ber is (408) 988-3500. I've dealt with
them many limes and highty recom­
mend them. Also the Milsubishi and
Motorola power modules as well as an
assortment 01 RF IranSislors are avail­
able from RF Parts. 1~16 Grand
Ave., San Marcos, Cal ifornia 92069.
Phone : (6 19) 744-0728. In fUlure
columns, 1"11add to the list of compa­
nies that deal in specialiZed ccmpe­
nants. As always, I will be glad to an­
swer any questions covering micro­
wave and related topics . Send an
SASE lor a prompt r"p1y.

ISee " Updates" in this iSSU6 for
correcliOns to the schematic for the
FET amplifier in the Fabfuary 1990
column of "AbcMI and BtryOl rd. '.-the
Eds.JBI
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Figure 6. Typica/ CA]V ampliliers.

Don· t scoff at these CATV modules; using surplus
devices. Ihey call easily be made into moderate power
stages, Some , not all , CATV amplifietS require equalizing
circuitry to adjust them for a!lat passband. Whatever type
01 device you Ioeale , it will worII well in amateur appIica·
tiOns_Figure 6 is a schematiC lor an amplifier using a TRW

CA..alSH 11)-IOOO MHz'

oc-<iOO"",
MWA·S121 30-900 MHz'

CA·4101 4(}"400 "1Hz '

MWA·110 lhtu MWA.310

M·sn 35 50 MHz

MHW·720 450 MHz
MHW-802 825-91S MHz
MHW·Sl22 ~MHz '

Table 3.
1.4-57162 1296 MHz
M·51731 144 MHz

ro w
Power amp

modules
POWilr amp

modules
20 W Qilin21dB

2W
CATV type SYM

• TRW

"""'........,­
AmpTO-S
'Zld6gain

4dBNIF
17dB gain

300 mW
I7 dBgain

250mW
'Gain Blocks (Modularj and CATV type Amplifier Modules

TRW

Mo1orola
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Work "I~. 40-1 0 on buic . 21" eG-m ' 4"
l S' ante"l'Il . Manu" i"Cl l,lded: . " NoH Co il, . ,,-' r.H
Extend In • mlnutB. ZIp out 01 .iahl in en 1ntl11n1.
8uiId 'P6_ '-.m:lI,O_TectIlolt}, 23-9 $5.95 »:l USA

800-926-7373 ORkrHol.w... Fot tKh1"10<&11 801·373-8425
CNtCU: :104 0l'0I RUD£R SERVICE CARD

AR2515
TbIal Pt ,,,. r 'e'4'" h ...-a
E.~,_sr..,....-~

" \!<>Qf""'ol AfZOCZ.
, Af2515..,..,.,,_

• eo-,s 5MH. It) lSOOMHz
tn AWfMl\'iHi" r Mmodes
ConrmIJOUSCQW'~

· 2000 Channel Memory
19<14 S<;an F'T eque nc",s
& 16 Search Groups

• Scan/Search spe e d s up to 36 cha nnels or LOe le ­
mentSper . econd

• BUIll '0 I!S 2.32. ex>mpUle ' lnte, faNt
• 25 DaySI'!SfaetJOIl Guarantee full Refund ,f no1
Sausf,ed

· S..e 3 ,'H s 5'>' '''''' . r,.,·o WI Zib 100.
• Suppll"d ""th AC & DC po_.co rds TelescopIC

amenna

2000 Channels
5MHz to 1500MHz

COMMU"ltC Al IO IllS

10001E.106tI0Sl. ladpl- tN 46256

)'!SA Toll Free 800-445-7717 ~
VJsa and M aslerGara ~
(COOsllQhlly hlQho>r)

In Ind"'1>II31H149-2570CoJIe<;t rAX(3tn 6<l9- 8J904

YES, Straight Keys are still being hand built in America.
They are as rugged as the Country they are Built in!!!

CIRCLE 355 ON RE,t,DER SERVICE CARD

EVERY ISSUE
of 73

on microfiche!
The entire run of 13 from October , 1960
through last year is available.

~ WM.M.NYE
~~~!~r-t~, 5 ..'. 101
_ , WAIlBOO!i

(206)-...52"

"We build it,
so you can brag about lt."
Available at lead ing Dealers.

35 Charlotte Dr.
Spring Valley, NY 10977

. • US Towers at truly competitive pricing.
• 40 to 89 feet; arrays up to 30 sq. ft.
• Complete packages available
Send For Catalog

Toll Free: 1·800·HAM·TOWER
(1·800·426·8693) • • .:=-

--..~

Now is the time to translate your
winter's dream into summer's reality.
We welcome questions and will guide
you every step of the way.

You can have access to the treasures of
13 without several hundred pounds of
bulky back issues. Our 24x fiche have 9a
pages each and will f it in a card file on
your desk.

We offer a battery operated hand held
viewer for $75, and a desk model for
$220. libraries have these readers.

BUCKMASTER
PUBLISHING

" Whitehall "
Route 3 , Route 56

Mineral, Virginia 23117

703-894-5777
800-282-5628

The collect ion of over 600 microf iche , is
available as an entire set, (no partial sets)
tor $250 plus $5 for shipping (U SA) .
Annual updates available for $1O.

Your full satisfaction is guaran teed or
your money back. VisafMC accepted.

CIRCLE J65 0l'0I RUDEll SERVICE CARD CIRCLE 2. 0l'0I "EADER SERVICE CAl'IO
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Joe MoeJl PE KitOV
PO Bcx2508
Ful/effOfl CA 92633

More Huff-Duff Ideas
A lew months back I c:oncIucled a

mini-survey to check our preparednes.s
to hunt down jamming on the HF
bands. I started down the ARRL Offi­
cial Observers (00) list for a ssctcn 01
Southern California, calling those who
were listed as being lnvclvec in HF
monitoring. I asked each one il he (no
YLs were on the list) was equipped to
perform mobile radiO dirediOn finding
(RDF) on any HF band . Alter gettIng
three-quarters of the way through the
list without finding anyone who could
do it,l gave up in dismay.

Most OOs are very goocI at looking
up a callsign and sending out a notice
to a Novice With key clicks, but they
can' t go out and lind a non-identifying
jammer or noisy power line on the OX
bands. There are plenty of mobile tox­
hUfllefS to l ind repeater jammers on
VHF·FM , bUI very lew hams have
equipped their vehiCles tor HF OF, or
" hull-<lull," as the mili tary lolks used
to call it .

The Amateur Auxiliary neecs your
help. It's not dilficult to track down HF
jamming. Last month 's column de­
scribed the HF Homer, a simple RDF
loop you can mounl on your car and
use with a mobile transceiver 10 hunt
on the 10 Ihrough 17 meter bands. It
has a se~se mode 10 resolve the 180
degree ambigu"Y that plagues conven­
liOnalloop designs.

Flflishlflg Off Your Homer

8y flOW your HF Home r should be
bui lt and read y to go , unless you
couldn't find the variable capaci tor .
Just at press time, I learned thaI the
Martin P. Jones Company, lhe source I
gave last month, has sold out 01 the
AR-0091 air var iables and will noI be
gell ing more. Fortunately, Surplus
Sales 01Nebtaska (1315 Jones Street ,
Omaha NE 68102) has a goocI stock 01
Hammartund miniature 100 picofa rad
air variables lor $5.95 each, plus
postage. The company's phone num­
ber is (402) 346-4750.

Photo A shows the loop mounted on
the van, complete wilh compass indi­
cator and pointer on the mast. When
the photo was taken, I had noI painted
the loop and upper mast a dark color,
as I usually do with such antennas to
make them inconspicuous lor hunting
at night.
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F'gure 1, Schemat,c diagram of a svn­
pie rield strength mater for "sniffing"
with the HF Homer,

Radio Direction Finding

You can use the HF Homer with mast
12 volt DC receivers, but some will
wor1l; better than others. The receiver
musl be stable and well shiek:led.

Plastic case portables such as the
Sony 2001-2003 serie s leak in too
much RF and have excessive synthe­
sizer noise, noIto mentiOn their lack 01
an $-meter.

Transceivers by the Japanese " big
three" ham equipment manu facturers
usually work line, but make sure that
the s -meree is sensitive and last re­
sponding. Fast AGC time delay should
be selectable in all modes. (On some
rigs, AGe is always slow on SS8 and
last on CW.) The abi lity IOturn 011 AGe
may prove helpful.

As you get into the neighborhood 01
the station you're hunting, the S-meter
will read above S-9, where the meter
scale compresses on most rigs. This
makes it harder 10 use the seese mode.
Turn ing down the RF gain control usu­
ally won 'l help. That typica lly causes
the $-meier to stop worlung altogether.
Only a handful 01 rad~, such as the
Uniden HR-2510, have RF gain can­
trois that don't adversely ailed s-me­
ter lunct iOn.

While a lew receivers have internal
RF ettenuetors. most require an exter­
nal step attenuator box, such as the
one shown between the mast and the
transceiver in Photo A. ConstrucliOn
plans are in the T-hunt book , pages
55-60 (Moell and Curlee 's Transmifler
Hunfing-Radio Dirac/ion Finding
Simplified is ava ila ble Irom Uncle
Wayne"s Bookshelf) and recent edi­
t ions 01 The ARRL Hllndboo/c The
amount 01 attenuation switched in
gives a clue to how close you are get·
ting.

Huff·Ouff Hunting Hints

Nearby power lines and other large
objects can distort the panern 01 RDF
loops. Keep moving and take l requent
bearings to average out these effects.
Be sure not to get conlused in10 hunt­
ing local noise instead 01 the target
signal.

Remember that vertical loops give
shallow nulls on skip signals. Test your
HF Homer only on local ground wave
signals. You're not going 10 hunt slIip
signals in your mobite anyway.

Sometimes when you rotate the
mast 10 null a local signal , the received
audiO wil l begin to "echo" or gel " wa­
tery ." That is due to backscatter, the
signal bouncing back via sky wave
'rom some distant point. Backscatter
usually is not a problem because you
can determine the correct null clrec­
tiOn by observing the quality 01 the
audiO.

Do not Iransmit into the loop or allen­
uator box. Disconnect your mike in
case you lorget . You may wanlto add a
coax switch to select between the loop
and your regular HF mobile anterme.

What about 20 and 401 The populari­
ty 01 20 meters means that it gets its
share of malicious CRM. You can
move the HF Homer to 20 by adding
capacitance across C1 to reduce the

resonantlrequency. AcId 82 picolarads
to COVEll' the 17 and 20 meter bands
with luning capacitor C2. The front-to­
back rate in the seese mode is not as
good on 20 as on 15. but normal mode
nulls are very deep.

Adding more capacitance to get to
40 meters isn 't practical , because the
loop signal pickup is too small on 40
relative to Ihe " antenna elled." I have
been trying out larger loops to get
around that problem. An 81.j/lCh cir.
cumlerence loop 01 the same v..j/lCh
0 .0. copper tubing covers 40 with 330
picolarads alSded across C l , NORt.4Al.

mode nulls are a bit more shallow than
with the as-men loop. In the SENSE

mode, one null is deepened, and the
opposi te null disappears, creating a
cardioid (heart,shaped) pattern.

Unlortunately, the larger loop on the
HF Homer box is 100 unwieldy for m0­
bile ccereuce without some additional
mectlanical support. I plan to esceo­
menl more with the 81.jnch loop on 40,
and I welcome your participat iOn and
suggestions.

ClosIng In

To provide adequate documentat iOn
to help the FCC build a casa. you must
be able to concl usively demonstrate
which house or apartment is the source
01 the signa', and prelerably which an­
lenna on the building.

There aren't many ORP jammers on
the HF bandS. To succeed at being
disruptive, a jammer needs a good an­
tenna and lots 01 power. Your mobile
transceiver and attenuatcr won't be
able to do close-in ROF because the
strong signal will enter the receiver
through the case and coax shield to pin
the S-meter. The rig's RF gain control
will not help when you are less than a
block away .

A fie ld strength meter (FSM), some.
times called a "s/liller," lets you use
your loop to pinpoint the exact source
of RF radiation by direction and ampli­
tude . Figure 1 is the circuit 01 an un­
tuned FSM that I designed to use with
Ihe HF Homer. Depending on the pow­
er and antenna thai the jammer is us­
ing, the FSM begins to move up scale
when you are three 10 six houses away,
with the senSll lVlty control set to maxi­
mum. Reduce the sensitivity as you get
closer.

All of the parts except the 50 rm­
croampere meter are at Radio Shack.
You can probably lind a meter at a
local store or nee market. New panel
meters are available tor about S15 from
Circui l Spec ial ist s, PO Box 304 7,
SCottsdale AZ 85271 , (602) 966-(l7C\4 ,
Build the ceccn in a metal box 10 mini­
mize RF leakage, using a suitable RF
connector 10 mate with the HF Homer
cable (I use 8NCs throughout my ROF
system).

This FSM uses a classic bridge cir­
cuit to give good sensi tiv ity with a sin­
gle field ellect tranSistor (FET). Sensi­
tivity is about 20 dB greater than the
unamplihed units sold tor antenna tun­
ing purposes . Fun scale on the meter
with Rl al maximum is 30 millivolts,
measured Irom 1010450 MHz,

Frequency response is so lIat that
you could use it as a sensitive RF volt­
meier il you calibrate the meter and Rl
with a laboratory signal generator,

About 3 milliamperes IIows through

Photo A. The HF Homer system in­
stallec1 in the van, ready for hunting
with a TS-t30 transceiver ancJ RF at·
tenua/or on the flome-built center con­
see. Coax 1In<J relay wires go inside
the mast to the top of /he tH-llancJle,
then break OUI,

0 1 when no signal is received , ee­
creasing as the incoming signal makes
the FET gate input more negative.

R2 balances the bridge so that the
meter current is zero with no signal.

R2 has enough range to zero the
meter whether the battery (alkaline
transistor radiO type) is Iresh (9 volts)or
aging (6 volts). Temperature changes
also have a mlllor ellect on balance.

Disconnect the antenna Irom J 1
when sett ing R2 10r zero. II you can't
balance the bridge, the quiescent drain
current of 01 may be too high or low. II
so, try another 2N3819 or experiment
with the values of R2·R4.

The RF choke (RFC1 in Figure 1) is
noI required il you use the FSM only
with the HF Homer antenna, because
the Homer provides a DC return path.

Some other antennas, such as ecse
WIth gamma matches, don't provide a
DC return. You will need a cncketc use
them with this FSM.

Choose the choke carefu ll y, RF
chokes have sen-resonant characteris­
tics that can upset Ihe nat FSM fra­
quency response, even if 1M antenna
has a DC return . For 20 through 10
meiers, use a 15 microhenry choke
such as Miller 70F t 55A1. For 2 meters,
a 1.0 microhenry part is a good choice.

To use the FSM OIl both HF and
VHF, use both chokes i/l series . Circuit
Specialists carries the Miller chokes.

To sniff on foot, add a SENSE/NQAt.4AL

swi tCh on the FSM box to supply HF
Homer Kl coil voltage from the 9-voIt
battery through a 33-<lhm 'h ......all rests­
t~ .

Now you're all selto help Od the OX
bands 01 illegal antics and electronic
pollution! A Iinal request: Please don'l
be a lone Ranger. Join the Amateur
Auxiliary and your l ocat Interlerence
Committee by contacting your ARRL
Sect ion Manager, Work ing with the
Auxiliary protects ~ and multiplies
your effectlveness. 1fjJ
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Custom Embroidery
606-371-8200

CU-21 M OIPlEXER,pas­
sive nctcn filler and com­
biner network allows
simultaneous use of two
transm'tters or receivers
on same antenna if fre·
qUency cttset slightly.
Operates over 30-76 MHz

FM.65 wattsmax. InsertlOllloss2 DBmax:VSWR 2_0:1
max ·h11x7, 9 1bs ~ ,

Used , ,g•.d. $79.50
Manual, partia l repro Sl Q.00

F·l92 TWIN-CAVITY BANDPASS FILTER converted 10
cover 140-1 80 MHz including 2 Meters_ Cavit ies gold­
plated each withtuningdial andNconnection. 7:<2,5lC9.5,
S ibs sn ICONV·F192. used $32.00
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PROSPECTIVE HAMS, PRAISED
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LEARN IN JUST 12 EASY LESSONSI
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GGTE. PO Box 3<005. NewpO<1 BeaCh, CA 92659

SPY ON THE EARTH

FOXTANGOCORPORATION
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DEN-TRONICS
AMATEUR RADIO &CQM PUTER

6 101 DEL>.NO RO • FtUSHNG, MICHIGAN ~8d3

' 113 659_1280

747 South Macedo Blvd.
Port St. l ucie. FI 34983

1-(4071879-6868
FAX 14071878-8856

.. ........ PRESENTI NG ...........

CABLE TV
DESCRAMBLERS
.......... STARRI NG .............

JERROLD, HAMUN, OAK
A NO O Tl-l£lr ~AJoIOUS MAN UFAClVlElIS

O RDER UNE

1-800-PAC·KITI
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WElCOME TO 17 METERS!
Add au three WARCBands to your FT-101

• Increases Resale Value 01 your Rig
• Installs easily: detailed instructions
• Includes all crysta ls. relays. wire. etc
• Tested, fool-proof design for all but ZO,
FT·101 Sband WARe Kit S39 95
FT·OOl30MOnly WARC Kit 1995
StllppmlJ (55 00 USAI (510 00 can IMe_1(513 00

Elsewhet'el Order by Mall Phone COD Vrsa
MasterCard ame can Express

...,., MaPM: CAOUI CO. UOC. =
~ 7325' , Fl ESEOA BlVO DEPT 1839 ~

Fl ESEOA CA 91335

LO OK N O FURTHER DEN-TRONleS IS
YOUR AUTHORIZED DEALER FOR . ..

AEA KANTRO NICS MFJ
PK·2J2 !CAM I(PC-2 Kf'C-. MH-127B
fSTV-430 MH-12700
PIC_B8 AND MORE! MFJ.-127.
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_ "Jln IUoTA£.OG ONLy 1-IlOO-)45-8927
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See on your computer screen what 6 US,
Russian, and Japanese environmental
satellites see. learndataacquisition and
computer imaging. Make money selling
acquired data. Makes terrific science
project. We manufacture and sell all the
equipment you need.

In business since 1956.
For complete details dial our electronic
bulletin board anytime.

300-2400 modem, 8 bits, 1 stop,
no parity: (718) 740-3911.

Voice 8 AM-1 PM: (718) 466-2720.
Van uard Labs, Hollis, NY
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PC SSTV V2.0 $149.95

Call Us For
Great Prices & Great Service

Turn your IBM PC or compal,ble onto a complele
'lOW scan TV svstem You don't need another
computer to """d lind re'e,ue Images m up 10 64
shades of gray. Works wlIh most popular graphiCS
cards and pnntees
Includes :

DemodulalOl" Modulalor 75 PaQ8 Manual
Sotrware TutOlial Cassella

R.quires;
Ham transeelUl!'l" PC wrth 64Oi< Pa,allel Port
Graphics Card Tape Recorder Seroal pOll

Slow Scan FormalS; 8,12.17.24..3648.72 see

CABLE T.V. DESCRAMBLER
How You Can Save Money

on Cable Rental Fees

Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM
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and etbcI" bmout ......."w'u<n

Best RdllllJ/\\'hoJ~k Prien
30 days money back &uan.ntn

FREE 16 pa~ c.ta log

C..,,'" , ,_, 1-800-445-9285
U.S.CllIbk T.V, JIK, lHpLKCA
41 00 N.Poweriine Ad., Suite F-4

L__-'-CP"o",m ano Beach, Fl 33073
CIRCLE 382 ON READER SERVICE CARD
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CIRCLE 392 ON REAO£R SERVIC[ CARD
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Number 27 on your FeedbKlr. card

73 INTERNATIONAL
ther natural or man-made. amateur ra­
diO provides communicatiOns where all
else fails. In December, when the Ru·
manian revolution took place, mulli­
tudes 01 Israeli Citizens were desperate
lor news aboulthe well-being 01 their
relatives in Rumania.

An emergency trallic net sponta­
neously came into being between here
and the then beleaguered country, re­
laying more than 1000 health and wel­
tare inquiries, In Rumania, Pit Y03JW,
Andy Y03APJ , Cezar YOJYC , Dan
Y03JX. and Ovid iu Y03BOP tan
of BUcharest), Nelu Y06AWR 01
Brashov, G80fge Y02BB from Timi­
shuara, and Fery Y04BX etconstenae
did outstanding work,

On this end the trafl ic was handled
by MoreI4X1AD, Shalom 4Z4BS , Jan
4X6WB. Emil 4X6YU, Hardy 4X6VH,
Paul 4X6UU , MiCky 4X4FL, and llan
4X6VJ.

On another trent. Eyal 4X6AE, a
member 01 the Red Star of David (the
Israel equivalent 10 the Red Cross) was
coordinating with Rumanian hams, for
the Rumanian Red Cross, the dIspatch
of a transpotl-plane load 01 hrst081d
supplies Irom Israel to the civil war
stricken Aumania.

As in the past. when the chips were
down, amateur radio operators proved
themselves as reliable , efficient, unnr­
ing afld selfless volunteers to help thelf
fellow humans in the common ellort to
overcome calamlty_

Silent Keys' Forest
The Keren Kayemet t.a'tsraet (Israel

Forestation Authority) has informed us
thatlrom the beg;nning ctthls year, the
fee lor having a tree planled and the
mailing 01 the cert,hcate lor people
Irom abroad has been raised to seven
dollars_ See the previous edition (l/this
column that detailed how one can have
trees planted in the Silent Keys' Forest
to either honor or be a memcrtat to
someone.

Grade " S" Cour.. Begins
The Cemer fOt Techn060g1CB1 Stud-­

ies 01 the ()pen Unive-rslly has slarted a
new correspondence course for the
"B" Class (General) license. They will
conduct theory examinations, and will
supply all fhe study materials. Appli­
cants Wltl be put in louch with ham
clubs lor learn ing Morse code , The
cost 01 the course IS 320 shekels
($ 160), and is no doubt well worth it,
WIth the rust-ever printed complete
stUdy guides in Hebrew lor this license
class.

Spolflght on U 4HQ
When in other countries ham radIO

has turned Into an old man's hobby,
WIth the average North Ameriean radiO
amateur being in his flMies, the Israel
Amateur RadIO Club boasts Ihe aver­
age age of ItS membership as 24 years
old (sta tistics from 4X4GF)! Much
credit must go to the youth clubs,
the most prolilic and longstandmg
being 4X4Ha, at the Tel Aviv Youth
Center.

4X4HQ is open S evenings a week,
Sundays through Th ursdays . At
present there are 50 people enrolled
who are candidates tor February·s
Novice e~amjnatiOns, and contmU8 on

4Z4SV

ISRAEL

Ron Gang 4XfMK
K'bbutz Ul'lm
Negev MPO 85530
Israel
Pacl<et:4XtMK

PAESCRIBED WEAPONS
REGULATIONS 1989

I refer to your Iener requesllng an
e~emptiOn Irom Ihe above Aeg!.llations
to enable the use of slingshots in the
pursuit 01 your hobby as an amateur
radiO operator.

I am pleased to be able to lell you
that the loIlowing e~emptiOn was re­
cently approved by the Governor in
Council: " SectiOns 4(i) and (k) [which
relate to slingshots) do not apply to am­
ateur radio operators where the arti­
cles are used in pursuit 01 that hobby,"

[Who say$' Ihat our offic'als don'l
lislenl-Arniej

I've already mentioned how the
North American slatl()tls scooped all
the low-numbered cemncates fOt the
WtA 80th Anniversary Award , I'm lry·
ing to set up some weekends where
there will be lOIS of VKs on the air to
enable more overseas amateurs to
qualify for the award Naturally, we
have to avOid weekends whiCh are
booked for major natiOnal and interna­
tional contes ts. Since the WIA 80
Award involves membership numbers
Irom the VK contacts, asos made in
contests won't serve,

We had our worstearthquake in Aus­
tratian history in December and the Of\­

ty one in whICh lives were lost. It anact­
ed an urbanised area in Newcastle,
second city m NSW, While I'm sure
that amateur radio helped in the after­
math , I've got absolutely no details,

The quake tooll ptace in the run-up to
our major holiday season, and at a tIme
when all WIA broadcasts to members
had ceased for a couple of w~ks.
When the WIA federal office reopened
after the summer vacation, I called in
but no news was on hand on the role 01
amateurs in the quake, As soon as in­
formatiOn is available I wdl relay n to

YO'
Cheers, Ken , VK3AJU

[I'm afraid that I messed vo the dale for
Australia 's National Day in January.
Ken set me slraighl and I got a history

Je$S(Hl as wel" / proml$8 that' wi" nev·
er00 it again.-Amiej

Hams and Rumania

Once again, in t imes (1/ disaster, ei-

cy Services, under whose tynsdietiOn
the maner lay. Naturally my violin sang
when I described the inestimable
services render ed by ama teurs in
earthquakes, 110005, ' ires, and other
disasters, and the vital fOIe 01 the cate­
pultlslingshotlshanghai in the potIabie
operatiOns which prOVide our training
for emergencies

Behold the response' victory, tri­
umph!

Ken Gatt VK3AJU
38A lans<iowne Road
SI. Kjlda, Victoria 3183
Aus/faliB

Thirteen years as an edItor 01 Ameri­
can-cwoec publications finds me
somet imes a bit confused over respec­
tive US, UK, and Australian style and
usage 01 the "English language," I
think the US calls the device a " sling­
shot" and the British a " catapult." C0l­
loquially, we call it a " shanghai." Any­
way, I've always kept one with my gear
lor portable ham operations. W,th a V.
inch lead sin ker attached to some
monofilament 'ishing line, and the line
stored on one of those naoccesrers
lrom which It wiflllow on Ireely, II is a
SlJperb means 01 gellmg a line over a
high tree branch and pulling an anten­
na up via the line.

Imagine my shock and dismay when
I learned last year that our VK3 state
government had banned the sale and
use of slingshots! So, I "red off a lener
to the Minister lOtPolice and Eme-rgen-

bUdget WIth the opiniOns 01 JAAL's
members being lalthlully reflected
theeem. Some 1,300 members eom
various parts 01 Japan gathered to at­
tend the Assembly of 1989, held in No­
bonbetsu City in Hokkaido.

Latvia Ed Shakalis KA100F reports
that during a conversation with Alex
YL1WW It was mentioned that Latvia
hams have a net operating weekends
on 28.660 at 1400Z, 21 .360 atl5OOZ,
and 14.390 at 05OOZ, All frequencies
used depend upon RF conditions,

It is also apparent that Latvia is now
using the YL preh and Estonia is us­
Ing the ES preh . [/ can attest to both
blKause /foo tall<OO toAJex Yll WWon
Feb 3 and to Vella EStOD on Jan 27.
-Arnie)

SwiUerland From the International
Telecommunication Union (ITU) Press
Release: The lTU and the Posts and
Telecommunication Corporation of
ZimbabWe (PTC) have agreed to Otga­
nue jointly AFRICA TELECOM 90 at
the Harare International Conference
Centre (HICC) and the Sheraton Hotel
in Harare, Zimbabwe, Irom 4 to 9 De­
cember 1990.

This event will be comprised of an
e~hibition and a Special Session of the
World Teleco mmunicat ion Forum,
both to be hetd in pursuance 01 a Rec­
ommendation adopted by the ITU
Plenipotentiary Ccntarence. Nice,
1989.

Further inlormatiOn may be received
/rom the AFRICA TELECOM 90 secre­
tariat, ITU , Place des NatiOns, CH­
1211 Geneva 20, Switzerland.

AUSTRALIA

Roundup

Brazil L.A . Cruz PY7AHJ reports
that Ihe InternatiOnal Amateur Radio
Net, tAAN, created by the tate Gil
Baker WSQPX is planning a world
telecommunications celebratiOfl dur­
ing the monlh ot May to highlight
TeIecommunieatiOflS Day.

haly MariO Ambrosi 12MQP, Segre­
tano Generale and OX & Award Man­
ager 01 the Associazione Aadioamatori
!laliani, AAI, announces that the AAI
International DX Contest will always be
the third weekend in Apri l from 2000Z
Saturday unlil 2000Z Sunday. This
year it will be ApriI20to April21 ,

MariO wishes to emphasize that this
contest is now a worldwide competition
and hopes that many of our readers will
take part. {We just receiVed this info
and hope 'hal many of you w'// rflCe;ve
your May copy 'n "me to lake part.­
Amie]

Japan From the JAAL News: The
JARL's General Assembly 01 1990 is
planned to be held on May 27 at
Kanazawa City in Ishikawa Prelecture,
This important General Assembly, held
in May every year , adopts resolutl()tls
about a yearly actiVIty program and

Noles from FN42

Arnie Johnson N I BAC
103 Old Homestead Hwy.
N . Swanzey NH 03431

Good news continued 'rom Ihe April
issue : another new HambassacJorl
Mahmoud ldera-Abdullah EL.2CE has
volunteered to t>ecomIJ the Hambas­
sador /0 Liberia .

My Inp /0 EMend Ihis summer has
vnfOr1unalely been cancelled. I had a
wonderful conversation wilh Peter
EIBGM on 10 meters right alter I had
submlttfld my April column. Peter fold
me to learn how to whistle because thaI

is the eaSlsst and cheapest way to
bring up the repealers in Ireland. When
I do mak.e my trip I'm sure I will have a
10/ of explaining /0 do /0 my wife and
fellow travelers in the bus as /0 why I

keep whislling. Anybody have sny
good excuses thaI are believable?
(Mary already knows that the Iflsh g Irls
8repretty,)

I received an inquiry from Melvin
Seyle WA3KZR as /0 the saa/ess of
West Siberia DX Club, the granters of
the beautiful certificates Ihal have
been highlighted in the past six issues.
Inqu'ries should be sent 10: SerfJey F.
KrugIovUA9MC, PO Box 836, 644099,
Oms/O:·99, USSR. I have a few of Ihe
requiremenls for the certificates but do
not have the space here topu//hem in.
I w'l/ put them on Ihe 73885 in the 73
InternatiOnal SIG.

Who win be next wrth some be8uflful
certificates, suitable for pub/istl/fIg and
acquiring? Send lhem 10 73 and we will
see what can /)6 done,

Now. on to /ha good sluffl-Arnie
NIBAC.
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Model 146
$179

Model 14605
$179

Model440
$189

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN 55369 612-425-n09

CIRCLE 3 7 ON READER SERVICE CARD

Model 146 160W 2 Meters 19db Gain ,7Sdb Nf
Model 1460S 160W 2 Meters 19db Gain .75db Nt
Model Utl7Dcm lOOW 16c1bGaIn .75db Nt

All preamps haV9 helical l itl8fS to prevent out of
band in lermodulation in the receiver. Model 140
covers the entire 2 melef band. Model 14605 is
of very narrow bandwidth and would be su itable
for SSB. Packet, Of Satellite , Model 440 is factory
tunable from 430-440 MHz or 441>-450 MHz per
customer request . All models are powered with
13 to 20 VDC and are mounted at the antenna.

HIGHPOWER RF SWITCHEDPREAMPS

THE RF CONNECTION
" SF'£CLAlIST IN RF CONNECTORS AND COAX"
PM No. DeBcript_ Pric<I
PL-2591l1SA. UHfMateProtr iOllC.lJS,I,maoOe 5 .10
83·1SP-I~ PL,259 F'11e1lO1ic.~1OI 89
83·822 f'L·259 Telloo, A.flllll>eooI 115
P\.·259IST UHF Male Silve< Tel l"", USA I.SO
00·175 Redu<:er for RG-S8 20
UG- 176 Redu<;er IOf RG-59& l<I1'l18 ,20

UG-2100 "' Mate RG-,8. 213, 2' • .DeIta 3.25
UG-21Ml "' Mlle RG-tl. 213. 2H, KJngs 5.00
991~ "'_,., tc<99IJ. 9086, 8n.

fits UG- 21DIU & UG-211!1\1 "I ', I .SO
UG-21D19913 " Male I", RG-S""I" 99 13 Pw'l J 9S
UG-21 lli9913 NMale lor RG-8w,Ih99 13 Pn S.7S
1JG- 146MJ ~Male lo SO-2J9, Teflon U SA 6,00
UG·83BiU NFemale\o P\. ·259, TelJon US~ 6 00

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

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%

UPS C.O.D. ADD $3 .00 PER ORDER

Universal Radio
1280 Aida Drive Dept. 73
Reynoldsburg,OH 43068

Send
$1 to
1&

CIRCLE 388 ON READER SERVICE C"'RD

All Jerrold, Oak, Hamlin,
Zen ith, Scientific Atlanta , and

Magnavox. 60 Day Guaran­
tee . MCNisa COD. Shipment

wi thin 24 hours . Send se lf
addressed enve lope (60C

postage) for catalog. No Illi­
nois Orders Accepted. Daily

& evening hours, also open
Saturday.

Electl"'QrllC po.Box 337
Engneenng Barrington.ll60011

(708) 540-1106

• Communications Receivers
• Portable Receivers
• scanners
• Amateur HF Transceivers
• VHF·UHF Transceivers
• HTs and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

HUGE NEW 1990
CATALOG

• Big 88 page 8y" x II" Fonnat

IF YOU BUY, SELL
OR COLLECT OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
FREE SAMPLE COPY!

Antique Radio'. Largest Monthly Magazine
Articles · ctessiueds . Ads lor Parts & services.
Also: Early TV, Ham Equip., Books, Telegraph,

Art Deco, 40', & 50's Radios &, more...
Free 2Q.wordad each month. Don ', miss ouu
6-Month: $11. '·Year: $20 ($30 by 1S1Class)

A.R.C., P.O. Box S02·ESt Cartisle, MA 01741
ctRCLE 27J OfrIIlUOEA S(AVICE CAItO

CIRCLE 303 ON READER SERVICE CARD

fOltt8 ~~obile ! ¢
II. MAGNET MOUNTGi'

OUAL BAND MOBILE
ANTENNA

140-150 mhz / 435-450 mhz
150 WATT POWER RATING

& WOO _ 12 It. 04 RG 58 Coa>:
Choce 01 BNCor Pl.259 COl. ........ ,.__"" .Bo4' '''_ _

",.."..0nIy $12.95 ..
T.... Mounl 12-00 H
Thru Body Mount ~---5.OO ..

1-800-634-4622
~ 1-708-790-9894
..... (In llinodla:-.--..... _ ......u.s....

COMTElCO INDUSTRIES INC
' .0-80, 11142't,sc-v. .. 6CtI"

~'1':!!.~E~'!.~,tf.o,!!;X.§(!?P.!!:'"
Ready 10 l:K Full Lc,.al P"""er
FaSlelltl nslall Tough ~o Los5Y Tmps
Cou: Feed f lexible Low ~oise
3000 V IlI$ul Kiolo;·pl'OOr ""vcr Corrode

ORV. $49.95 \ ORV. $50.95"'.-IO SilL ..... "[(,(1. 10 loffl:.kG,
r .ay "'--bk<l_T~ ~"".... & -.w- .-po...
A.kI U """Il Kaaoll",, \ Ordtr H.._Li..:

FOI' T", lof.,.-t >Cl>ol SI 'CJ=.800· 926. 7373

CIRCLE 115 ON READER SERVICE C... '"'

•

CIRCLE 150 ON READER SERVICE C"'RD

SRC·l0
REPEATER/LINK

CONTROLLER

DTMF -.v
Ira =, II ID'•

......iII..., """"""
EBB' to In'-'1ac.

IJoorm monhor InputT_.,rnponu_
~ _ CMOS, 22m1o @ 12v

.... ' d lI ' cMIoon -..l
f',,,,,,,.,., "~ t" COS ..........
R" .... , _

S' ........IId _ J_ _ ~

$149.00 Anr.~~;;O:&

CREATIVE CONTROL PRODUCTS
311$ _ "'11"'_

Go_ -..-, CO 11_ ~

1~1 ·3oI·_ _

CtRCLE 306 ON READER SERVICE C"'RD

ClR'CLE 15 ON MADER SlRV!C€ CARD

A.1"ENNU, , ' .'A• • "S, AMI> ,",UCN "' 0 '" 1"". NA",' ''L. SCANNEO' , c.'

SUPERCHARGED RECEPTION!
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Number 28 on your Feedback c.rd

Jonas Paskauskas LY2ZZ
POBox 11
Siauliai. 2354900
Lithuania

The first ham conventIOn, organized
by the World lithuanian Amateur Ra­
d IO Net, win be held in V,lnius. thecapi­
tal c ity ot L'thuania, in eally J ...ne. In
additIOn 10 the conventen, organized
tours will be provided to the parties­
pants to historical sites and poinlS of
interest.

To date. 20 amateurs from Europe
and the Un,ted States have registered
to eneoc. For more information and
reg,stralion, contact LY2ZZ by mail or
Oft 28,444 ( x) at 1500Z weeeeocs and
some weekda~.111

it)' to the absence 01 an ongoing pr0­

gram 01 amateur instruction and edu­
ca lion . Many 0 1 the amateurs w ho
participate in these programs are ollen
here lor short tours Of duty with an em­
bassy, VOA, or a mission. Therefore,
when they depart there is no one to
step in and conlinoe me program. cre­
ating a Lack of continuity of license
cccrses.

A second factor that keep Liberian
amateurs off the air is the high cost 01
ham gear on this side, and its availabili­
ty , If an individual is able 10 find a tutor ,
study materials, and the patience to
master Morse code and theory,finding
affordable eq... ipment can be a big_ .

The Liberian RadiO Amateur Ass0ci­
euon , the nation's radio society, is
planning to take steps 10 help remedy
the situation, Plans are being made to
set up regular radio classes for an
those interested. We would like the
sehooIs to be involved. maybe imple­
mentiog an amatetJr radio course as
part of lhe regular euniculum.

Also, in line with the effon to promote
and create an interest throughout
the country, a c!...b steuon is being
planned: land has been looked at, and
hopefully construction can be started
as soon as a final site is chosen. Of
course this 'NOlJId be fully equipped,
which would allow those without thatr
own eq ... ipment to get on the air. These
are only two small but s ignificant
moves to aid ttte development of ama­
teur radio in a Th ird World country.

For these steps to be successful , it
wIll lake the ellorts 01both the local anc:l
Ihe mtemauceat radio community.
their expertise , technical knowledge
and excereoce. along Wlth unpreju­
d iced advice. lor amall1!,lr radio 10grow
in Liberia .

For those that ate gen... inely interest­
ed. you can write lor a sample copy of
the LRAA Quarterty Newsletter, Echo
Lima News , I would be glad to send
you a copy .

Until ne.1 lime, 73. from tropical
west Africa. let 's work 10 develop am­
ale... r radio in a developing country.

UTHUANIA

to Grade B. Most are high $Choolers,
but mere are also adults learning
alongside eleven year olds! o... ring the
summer vacation the club stalion was
open in the mornings, SO the members
had plen ty of opportunities lor hands­
on operation.

Every tsraet Independence Day,
4X4HO does a special 24 hour ocera­
tion, with a special caltsign. This year it
was 4X411D celebrat ing Israel 's 41st
birthday; next year will be 4X421D, of
course! The station sports a TS430S
transceiver and TL922 amplil ier keep­
ing a variety of antennas spewing out
energy on the HF bands. While a
FT221A on 2 meters keeps the HOers
in touch with the inside 01 the counlry_

LIBERIA

Mahmoud k1era-Abdullah EL2CE
PO sex 20-4262
1000 Monrovia 20
Liberia. WAQL

The year 1990 is well underway and
we are looking lor bigger and better
th ings for amateur rad io lo r this
present year , part icularly here in
Liberia. For one th ing, weare very hap­
py to appear regularly once more in the
" 73 lntern-ational" column. II has been
a While since BrOlher " Don" Stellers
EL2AL departed, June 1985 to be more
exact.

Liberia , as most hams worldwide
may not kflO'lll , IS on me ....est coast 01
Africa . n $itS on what some might call
the " Southwestern Bulge" 01 Africa,
bordeflog Cote D'ivore on the east,
Guinea to the north, and Sierra l eone
on the west.

Fo' many amateurs it would be con­
sidered. al times. a rare OX country.
Many have never had a contact with an
" Echo Lima" statlOO and relish the
thought, so operating from Liber'a can
be quite excnmq When the pueups
come your way.

Liberia, like most African countnes,
is Considered 10 be a " deve loping" na­

,tion. All things being equal. it might be
more developed than many others in
the " subregion."

Because Liberia is developong . ham
radIO is clearly developing as well . The
Republ ic of Liberil is Africa 's oldest
sovereign nation. having dlfCla,ed its
independence in 1847. However, ama­
leur radio did not get started here until
the 1930s It wasq ...ite possibly the first
country south ot the Sahara to reeue
amateur radio licenses.

The hrst license issued to a Liberian
was in 1938. Since that t,me there has
been a steady but very slow growth of
the numbe' of Liberian-born amateurs.
Their numbers lag Iar behind the num­
ber Of expatriates that now hold ama­
leur licenses here in ueeea. Liberians
make up about 10% of the total num­
ber of hams licensed in 1989 by Post
and 'reeecommuncetces. the autho­
riz ing government mrnistry.

Part of the slow growth is d ...e prenar-

SOUlh...., Hoo.IDfl
full line 01 Equ,pr'>enl and Ac<:e5SD"e•.
,n-house sernce l<latunng ICOM and YAESU
New equipmenl on dl$play and operatIOnal'
(713) 879-n ..: FAX (1131 879-1:M1. MIS­
SION CO....UNICATIONS, l1 i03 A' ief·
Clod '.... Suite 500, Hou.lon TX 11082.
Circle Re.oar s.mce 380 lot _ intonna._.

Hooslon
Hard 10 hnd parts. surplus alec,ronlcl ,
"anda'd line ,tems Haml . hobby 'sts.
induSltial prolel soonals-lrom nuts & bo/ts
to lase< d_ Electronoca.y spaal< ing.
G. t. way·, got ,t' M~F 9-5 '30 Sat 1_
5 GATEWAY El.ECTROHICS. MiG W_ ·
parl< Drive. HouIlDfl TX 11063: (7131171­
IS7S.

TEXAS

PENNSYLVANIA

,-
~ IIC10fY sales and service KEN­
WOOD. ICO"', YAESU. Iealunng AMER.
ITRON. BIW . MfJ . HYGAIN . KUI .
CUSHCRAf T, HUSTLER. KANTRONICS.
AEA, VIBROPLEX, HElL. CALLBOOK.
AAAL Publica tions. and much mora
HAMTR ONICS , IHC ., 4033 Br o.. n , .
ville Ro.d , Trevo.. PA lion; (215)
357_aoo. FAX (215) 355·8958. Sales
Order 1-800-.26-2820. Clrele Ruder
Sefvic:e 371tor mora Irrtormafion.

OHIO

Columb....
Cenl'al OIlIO's tull·line autllorized de<lle' for
Kenwood.ICO"'. Yaesu, Ten.Tec. tnto-Tech.
Japan RadIO. AEA, Cushcralt . Hustle<. and
e...nemul."- _ used~ on Ooa­
play and CIfIOItetlOnal In __ .tOOl) sq." saare.

large SWL depart......... lDO. UNtVERSAL
AMATEUR RADIO, 1210 Aid. Or.....
ReynoldSIMJrv lCol...mbu' l OM 43068: (114)
8H_4267.

NEW YORK

Western Ne- York's hnnl amat_ radoo
de..ler le.'u"ng ICOM -Llfsen-AEA­
Han",onica-ASlron. New .nd used 9N'" 8
am 10 5:30. Sat and Sun by appointmen,
VHf COMMUNICATIONS , 280 fjll.ny
Ave., Jameslo..n NY "701 , (116) 814­
U . 5. CireleRaader SerW:e numbe, 129 tor
more inlormallon.

.-
Manhanan's Largest and DtIIty I'Iam and butt­
ness RadIO Slore, Featunng MOTOfKll.A,
ICOM. KENWOOD. YAESU. AEA. SONY,
BIRO. TEN·TEC. etc. full stock 01 JldlOll
and accessO"". Repa.. I.b on premises
Open 7 days M~f . 9-6:30 pm: Sat & Sun.
10-5 pm We Slllp...orldwlde. BARRY ELEC­
TRONICS, 512 Broad..ay , "'"" York NY
10012: (2121 125-7000. fAX (212) 125­

"on.

KANSAS

SI. Louis
Hard'o f'nd pM', surplus eIec1ronict. 51an­
dard hne ,tems, Hams. hobby,s's. indus'rial
professionals_from nuts & bol'S to laser
dlOdeS.,.Ele<;lrDflocally _ ak"'9. Gata..av's
got ~, M_F 9~ 5 '30 S.' 9-5 GATEWAY
ELECTRONICS. 1123Page 8I\Id., SI. Louis
MOn l 30; (31., . 27-41116.

OELAWARE

NEW HAMPSHIRE

00",
serv,ng 'he ham communily w'lh na.. and
used equipment We , 'OCl< and se"'ice most
map lines; AEA. M,ron. B&W. 1lenc;1'Ie<.
CU$hcfall.. HuSller. ICOU, K<tl"*llOCl . KLM.
~. MfJ. "'..~. VIbrople. ; bool<s. r0­
tors. _ and coow oectors. e.-- hours

IoIon -se. 10-5. TI" "sday 10-7 Closed
Sun.lHolidayl, RI\lENDELL ELECTRON·
ICS, 8 Londond<tlTy Road. DeITy NH 03038:
(603)<13-4- S371 .

DEALERS; Your company n.me and message Cln contain up to SO words tor
alli"1e II $.i20 yelrty (prepaid), or S210tor $ix months (prepaid ). No mention
ot 1mI1I-order business pie.... Directory text and payment must reICh us 60
d.ys in advance of publication. For enmple, adverti$ing tor the April 'go
issue must be in OI.lr hands by Febru.ry 1st. Mail to 73 Am.tflur R.dJo. Box
218, Foresl Road. Hancock, NH 03449.
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COLORADO

MISSOURI

........
F IoC1OI'y autnorned dealer' Yaetu . ICOM .
Ten.Tec. KOK. Ken*OOd. AEA. Kanlronics.
Sanlec. Full hneol accessor..s Nosales ta.
in Delawa'e, 0,... mile 0111·95. DELAWARE
AMATEUR SUPPLY , 11 MudD.. Road.
Ne..C..... DE 11120: (302)328-1128.

CALIFORNIA

IOAHO

DlEAlLlER DnRlECTORY

---Hard to find parts. ....-plus eIIIclron£$. san.
dard ..... _ H. ..... r_,....•. ondusI....
prolotulOnals_lrom nuts & bolt. 10 lase<
d!Odeli..Electro",ully _a~'ng. G.l_ay·,
got ,t' "' ·F 9-5'30 Sat. 9-5, GATEWAY ELEC_
TRONICS, 9222 Ch...pe.h Drive, S.n
Dl-sl0 CA92123; (Ill) 279---$S02.

""'-Hanl to IInd~. wrpIus •••11.:1••••_. SIan-
dard ..... ....... H.amt. hobbytstI . Iftdustnal
profeUlO/Ials-trom nuts & bolts to laser
dto<les...Eleclfonicalty spea~,ng, Galeway's
gol iI ' "'·F 9-530 Sal 9·5, GATEWAY ELEC·
TRONICS, 5115 N. Federal Blvd. 132-B.
Denver CO80221: (3031. 5t!-5<lU.

._~

Rcu W87BYZ I\as IJIeIargesl stock 01 ama­
teur 9N'" .. ee 1n1emlOuotll_ West _ IJIe

_ PfOOI$. 0- 9.000 ham "'ted gNr in
stOCI< Call us kif "all"' your ham nee<Is Today
ROSSDISTRIBUTINGCo.•78S. Slat., P,..
, tDfl ID 83263: (201)852-0830.

Welllnvton
We~ 01' ASTRON. BUITERNUT. EN­
COMM. HEATHK IT. GORDON WEST.
KANmc>NICS.lASER COMPUTERS. MFJ.
RAOIO SHACK. TEN.TEC. VALOR ANTEN·
NAS & more. Small lown """'lce w,'h d,s·
counlprices DAHDYS, 120N. Wllhlnglon,
Well ingTon, KS. 87152, (316) 328~n,. .

Cwc" Reader Service 263 for more mlorma·
,~

•



Numbef' 29 on your Feedback c.rd

BARTER 'N' BUY
Turn ~r old ham and compI.It8I' gear into cash now. Sure,~ can w'"' lot a

tlamfest to tryanet dump II . but you know~'. get alar mOI1Heakstie price if~ have
II out where 1OO.OOOacbve I'Iam polenl>al btIyer5 c.n see II than lhe lew hundred local
I'Iams wI'lo come by a Ilea market table. Check your arne, garage. cellar and ctoset
SheIv9s and gel cash lor~r tlam and comput8I' gear betora II 'slOOold to sell . You
know you ',e not going 10 use il again, sowhy leav. II for yQUf widow to throw oul? That
sluff isn 'l geuing any younger!

The 73 Flea Markel , Barter 'n' Buy. costs you peanuts (almostt-comes to 3SC a
WOfd for individual(noncommercialj ads and $1 .00 a word forcommerc;al ads. Don't
plan on lell lrlg a long $tory. Use abbreviahons. cram it in , But be honest. Ther. are
plenty 01 hams who love 10 h Ihings, so if it doesn1 wor1<, say so.

Make your .51. counl the words, inclu<:fing)'OUt call. address and phone number
Include a check Ol' your cred,t card number and expitalion. If you ',e pIKing a
CDmITl8'l"OaI ad , include an addollOnal phone nUmber. separate from your ad .

This is a monthly magazine. nol a daily newspaper, so r,gure a couple months
betore the acnon starts; then be prepared. II you get too many calla. you priced it low.
If you don't get m anycal!s. too high.

SO gel busy, Blow the dust off. check evaryl hing out , make sure it still WOfks right
and maybe you can help make a I'Iam newcomer or rehred old timer happy with that
rig you·r. not using now,Or~ might gel busy on your comput8f and put together a
list 01smaJI gear/parts to send to those int8l'ested?

Send your ads and payment to ltl8 Barter 'n ' Buy. Donna OoRu$$O, Foresl Road.
Hancock NH 034<19 andgef$8lforrhephoneCill#s.

QSL. TQ OROER. Variety of alylas.~.

card stoc k. W.BPO OSLa. PO O,aWfl' m(,
Co<dova SC 29009 BNB260

THE OX 'ERS MAGAZINE Up-lO-dal• . "'lor·
mat..... . irll I"'III CoonpoI«l and edlled by

Gus 500 ''g W.BPO. oxec Honor RoI
Ce<ttl'icala 2.... Sand lor frH ""'PIa and
suMcnploon ontormalJOn 'OlSlly PO Of.­
OX. Cofdova SC 29039 BNB2el

AZOEN SERVICE by lormar laclory lachnio
Clan. Fasl t", rna,o",n d. PCS·300 NiCad s
S36 95. Southam Ted>noIoo;I- Amal....r R.
ee, Inc. 10715 SW 190 St '9. M~ FL
33157 , (305)238-3327. BNB262

OSL C..ROS-lool< good w~h top quPfy

pnnllng. C,- Slandard designs 01 tully

cus'omized carda, Bell.., carda mean mora
'" lurnS 10 you. F' .... brochu, ,, , sampi..,
Stamps app,aeialed Chester OSLs, Dep' A,
310Commaf'CillI . Emporia KS 66801 .

BNSl30I

SUPERFAST MORSE CODE SUPEREASY.
SubIomonai casuna $10 LEARN .t.lORSE

COOE IN 1 HOUR. Amaz"'lll~ suparauy
facMlQua $ tO. BoIh $17 , Morleyback gu.'·
enl"", F,"" catalog' SASE, Bahr, Dept 73--8.
1196 Cit rus, Palmbay FL 32905. BN8531

W"NTEO: Ptug--in cart~ W'lh cablea to
on'afface AEA CP· l to Commodore 601 c;om.

pure<. Ed 8ocIlha, lIS Locust Of.. 8Iloo;i ...S
39532 BNB62S

ROSS ' UU USEO .... y SPECIALS : KEN­
WOO O TS ·930S $1 5. 9 90 , T5 ·U05
$6 79 90 . TH ·. 15A $269 ,9 0 . R· 50001
W .YK88A·l $729.90 , TR ·3S00ITU 3SA
$199 .90, TM·S21A $.29.90, ICOM IC·7St
$m .9O, AT·5OO S389 9O. IC-2KL $1B34 90,
~ $17990. ROBOT t200C $109990.
. 0 0 $289110 . KAYPRO 200/SYST EM
$599 .90 , 10 $9 9 9 90 . YAESU FT· 707
$529 .90, FP·707 $139.90, FC·707 $139 90.
LooKINO FQA SOMETHI NG NOT LIST.
EO?? SENO S A ,S E, FOR USEO LIST .

MENTION AO. PRICE S CASH. foe PRE·
STON. HOURS TUESDAY- FRIOAY 9 00 TO
6'00.9'00-2:00 P.M, MONDAYS, CLOSEO
SATURDAY &. SUNOAY. ROSS OlSTRIBUT·
I~ COMPANY. 78 SOUTM STATE. PRE·
STON 10 83:2'63. (208) 8S2..(1l3O. BNB6Sot

WRITTEN EllA...S SUPEREASY . ...amory
.ods lrom paychologislleng_ CUI Sludy­
!>me SO'ltI, NoYica, Tach. Gene$7 each. Ad·

vancecl, E.fra:$12 ..ach. Moneyback guala...
tee . eeru. Dept 7J.8. 1196 Citrus. Palmbay
FL 32905 , BNB691

ROSS ' SU S NEW May SPECIALS : T5- 1aQS
$7SS~ . TM-2S30A $.09.90, TS-9SOS0
$37HUO, TM ·231A $389 90. TH-.1 AT
$18999. TH·3 IBT $20990 , TH·22SA
$339 90 . TH·J I5A $289 99 , TS·UOS
$1799.90. ICOM IC·900 $.S8.99 , IC·73S

$969 9O.lC·2SAT $37. 9O.lC·24AT $S39.9O,
IC·3200A $464,99, IC·228H $419.50, IC·7Bl
$2199.90, IC·781 $49 18.99, YAESU FT·
7. 7GX $67990. FT·787GX $17.990, FT·
209RH $27699. FT"'70$&30490, HEATHKIT
se-rooc $879 .90. tfW·2-P S32991l. HWS-2a­
HT "'29 90. HQ-I 2S0 $119.90 . HQ-,.16
$22.90. HWS·2.HT $• • 9 90. A EA PK·
232M BX $307.90 . PK·88 $ 11 9.90 . MM-J
$159.90. HAL ST.&OOO $599.99. PCI·2000
$36999 . KB.21 00 $129 ,9 0, CT·2 100
$439.90 . ALL LT O (LIMITEO TIME OfFER)
LOO KING FOR SO METHI NG NQT LIST·
EO?? CALL OA WRlTE. ave. 9(ll)oI ham--nl­
Ialed nama in stocl< lor """""'<&18 S/'IlPm8tII

Menflon acI Pnces cash. FOB PRESTON
HOURS TUESOAY.FR10AY 9'00 TO 8 00.
9:00-2:00 PM. MONOAYS. CLOSEO SAT·
UROAY &. SUNDAY. ROSS OlSTRIBUTI NG
COMPANY. 78 SOUTH STATE. PRESTON
1083263 (208) 8S2- 0830. BNB709

HF PACKET IMPROVEMENT (),gicom > 64
revlSOOfl '"A" cireull now ava,lable Board

pIuga 6o..clly 1010 casaen.. pori or ,emoI<l

mount ..... cable . boIh COO MllOC!Of1; onclucled

P-.. llanved 'rom compul.... . u- 7'910
chop-no alognmenl required , Sw'lcn .-s
HF 01 VHF ope,aloon, Orde, K,I '1 54 10'
$49.9S or Assembly . 154 for $79 &5, bolh
inclUda FREE DISK. Add $3.50 slh, CA add
6,25% tlU , A & A Engineering, 2521 W. La­
P aIn\a ,-1( . Anahe<m CA 92801 (71.) 952­
21,. Me 01 VISASCJC891ed BN8732

HAM TRAOER YELLOW Sl-IEETS . In our
28th.,.... Buy. Swap. SeI n.am radIO geM .

P ubIos/led TMce a monlh _ qUIC~ 1y Cireu-­

late, no Ioog wait lor resu"s, Send bUllfl8li.5
size SASE 101 sample c~y, $15 lor one \'Gar
(2. issues) , P.O,B , 2OS7,Glen Ellyn IL 60136­
2057 or P.O B. tS I .2, Seattle WA 9811 5,

aNB7. ,

$USS SUPER S"VINGS SSSSS ElectfOAlC
pal'l8 . compoo ..." ... "!j)j:IIS. and c:ompuI8r
ac:cesaonn.Sand $1.00 lor a __l'8ar sub­

scnploon 10 our Clllak>gs and 1_ supple­

m.nlt. 0 ..1 on our ma,Iing Its'- (21 .1 3043-

1770, BCO ELECTRO. Oept. 73. PO eo.
~7. GarlandTX~, WE ALSO BUY
SURPlUS, aNB7.9

HAM RADIO REPAIR all makes . models, Ex·
pa,isnced, rehable service . Robert Hall Elee·
tronics. Bo>< 280363. San Francisco CA
90(128--0363. ("08) 729-8200 BNB7S1

W"NTEO: Ham Equ;pme. ~ and otl>erproper.
ly. Trw RaolooClub of JunO' Hogh SCI'Iool22

NYC, Inc., ia. no"....of' l organa.toon. gr_.
ed SOI(CJ(3) "al,.. by 11'>8 IRS . incor;>Oralad
W Olh Ille goal oI Ullng llle thame of ham racll\)

10 lurther and ..nhance th e ..ducalion of
young people na" ""wide . You, P'openy d<>
n.tiOn or f '....ncial support woukl be g,eally
appreciated and~ -..tn a.aceipI
for you. 10 _uct_ contflbUloon , ...­

W82JKJ and 1ha "22 C,_" at _ Kno.viIa
TN HamlMt on June 2. Joe FPdOUgh woIb.­
1ha ....aM ed ~al<er telhng t l'>8 incredobla
Slory of lhe"", 10 !'Bars of Educaloon Ihru
Communication al tile cora of the Big Apt)Ia

wme us at: PO 80" 1052. "I.... York NY
10002 Round t l'>8 cloc k Hotline: (518)67. ­
~n BNB7~

HA"LOG COtiI PUTER PROGRAM F" faa.
1_. 18 moduIaa.~. 7__ WAS!
OXCC . A pp la . IB... . CPI M . KAYPRO .
TANOY. CR8 $2.95. 73-IUlIAWH. PB 2015,
Paabody MA OI 960. BNB77S

LAMBDA AMATEUR RAOIO CLUB Inl.ma·
1I0nal amataur ,&<lio club !Of gay and Iesbi. n
hams. On-..r Skeds. monlllly nawslett......nd
annual galhanng al Oayton PO Box 2.el0.
~PAt9t30 , BN8812

MICROS"T$lFQ.20 OOSSAT S..TELUTE
T'ack,ng Program. $39 95 IBM-PCs/cornpat·

'blef;. graph ICS and labular output, .rea" "" ..
and predict'on modes. rotor conI roller sup­
port . geosynchroflO\lS (Phase tV) ,,"acking
Satall,la 5oftw8la. PO 80. 37. Redmond WA
98073 (208) 868-1a.D, BNB835

..ACI NTOSH SOFTWARE, LogglOQ, c;on.

test. Morse and ll'IeOry .....rwog ZCoCorpor.
toon. PO eo. 3720. Nashua NH 03061. (603)
888-7200 FAX (603) 888 8452 BN887.

LOW COST HAM RAOIO EQUIPMENT.
Sand SASE for Iis'- JIM Br&<lyf73, 3037 Au-­
d,ay Of.. GUlonia NC 28Q5o$ BN8890

SURPlUS CATALOG. n P&ll". $2 Sur·
plus. PO80>< 276. Alburg VT os.«o.BNB891

W"NTEO: AI types of Electron Tubes Cd
toll ltae 1 (800) . 21-9397 01 1 (812) .2$­
9397. C & N ElectronicS. Ha,Ql<! BflImSI&<l',
8104 Egg Laka Road. HugOMN S5038

BNB900

"U " BOUT CRYSTAL SETS. Theol'y and
conslrucloon cA crystal sal raclooa $7.95 . pp;l
USA. AMabOl ll BOOI<&. Oapl: S. eo. 1.155.

F,-.onI CA 901539 BNB909

H.... SOFTWARE IBMICompal'bIes 10d 'Sk$
$2695. MCNISAIOlSClMl.. N5ABV EAPCQI
7. PO 80>< 14, K.ller TX 76246-00" (817)
. 98....242. oeeee Only 1 (800) 869--7208.

BNB91 I

ELECTRON TUBES : Altypas & SIZes. Tr_

fMI"'111. Ree l '.'ll. uc-_ .L..-ge ~
ventory _ sameday sI'Npponog. ,uk abOut our
J.SOOZ IP"C'l'I Oally ElectronICS, PO eo.
50:<'9. Complon CA 90224 (800) J.46-6667.

BNB91 3

H"M·SWL·SC"NNER 8OOI<S . CatalOg $1.
Tisl". PO 80••931S. La"a o...--a WI531 . 7

BNB918

CO MMOOORE " S HAM PROGR AMS ­
15 dosIc SideS __ 200 Ham P'Oll'ams S18 95.
2Sc stamp gelS unusual Ioftware calalog 01
unraes. Gam..e. Adull and Bril,sh O'skS

Homa-Spun Software. eo. 108&-88. ESlero
Fl 33928 • BNB917

OIGITIZER FOR IBM COMPAn BlE PCs 640
by.so resolution ,,"om VCR videoc.m." . S85
oemonstrationdisk $3,CodIIware. 80. 3091.

Nashua NH 03061 . BN8925

YOUR OWN PESQN"L QSL CARO on d isl<
lor _ C64,Sand your name. acldlasa. COlI'"
ly. and cal along WIth 15,00 10 Pals, PO eo.
2, BaowlClo. PA 18603. BNB929

BATTERY PAC\( REBUlLOlNG: 00,"1 pitcn
II-mall ii_ for FAST_PROFESSIONAL ser·
vica! sallSlacbon guafllnleed' ICOM ' BP2/
BP3 $19,9S. BPS $25.95 . BP7JBPatBP70
$32 ,95. KENWOOO: PB21 51S.95 . PB21H

$21.95. PB2S12SHt26 $2.95. YAESU FN89
$19 95. FNBIO $23,95 , FN64I.A $36 ,95.
Tan-Tac $2. 95. -uoorr IN$ERTS"ICOM
BP3 $11 .95, BPS S22.95 , BP711 $27.50 .
KENWO' PB2 1 $12.95, PB20812S128 $1995,
TEMPO' SI·S1Slsa" ..s $22,95. YAESU ,
FNB414A $32.95, FNB10 $t8,9S, AZOEN:
300 $19.95, " NEW PACKS" ICOM: BP5
S34 95. 8P8S $58 95. YAESU: fNB2$19.95.
FNBt OSlFNB12 .....95. SANTEC: 1.2/1200
$2295. TELEPHONE / PAGER I COMPUT·
ER I COM r.lERCIAL PACKs--f'REE CATA­
LOG. Ad d $3 Sh,ppmgforda<- PA . 6~ ,

VtSA-MIC add $2 CUNAAO, R O l eo. II).t ,
Bedfofd PA 15522. (8 1. ) 823-7000. BNB931

LONG WAVE 17S0 METER products and klls

by CUffY Communicat,ons, Pleasa send
SASE 10 6S2 Nortt'I Lim.a St. Burbanl< CA
91505 BNB932

VOX ACTUATED TRANS...ITTER.9 MH.z.
crysIaI cooot'oIIed I-IS VOC, I mA . Slandby

Clrcu'l Boa' d K,' Only SUPER QUALITY
$39 95 ppd, Calalog $3 00, , ..lundablll. Ad-­
vanced Electronic Tach, Sts, 173. 58QO.A. N
Sha,on,Amily Ad.. Char1ol18 NC 28215. (704)

545-2681 , BNB933

WANT KENWOOO fS.130, 1COM730. Oiag­
nou ~ . Art W....... MSl<B, 2902 Whosper

V_. San AnlonooTX 78230. BNB9304

LET THE GOVERNMENT FIN..NCE ~ur

ham rad'o- ' elaled I m.11 busin..llS. G,antsl

loans '0 $500.000, F'ea recDrdad message:
(707) ••9--8600. (Log). BNB935

ALL ABOUT "ETERS. A IlIam--by-doongh.
lory 01_ de ••IOll ,_ 01 elactrCal met....

8ullcl _ sompIe mel.... UIIl"ll COO'.1I0"

roar"",_ $795. pp;l USA. AIlabOl~ Books.
Depl S. eo. 1.1S5, F.....ant CA 901539

BNB936

MOTOROLA FM REPEATER with ton. ra.

mola cor....01 136- IU MHz. 117 VAC SOI6O
Hz . MOdel B9JM PB 1100 B W , Serial
t'OAl llL. Trans Typa CC3OotI .37SWsn Oul­
put. (30 1) 02-5586 a1'ler 8 pm EST OI_a
KA3SOJ 89, 9O CiIIlook, BNB937

VIDEQCIPHER II "ANUALS. Volume 1­

Hard"'a'a. Volum.. 2-Sott ",a 'a, ait h"r_
$3.9S, Volun. 3-P,oJeelS/Sotlwa,.. , Vol·
um. S- Oocumsnla tion 0' Volume 6­
E:<paromentatiOn. .... 9S .ach. Volume a-­
Rap. " . $99 ,95. Cabla Hack ar ·. B,bl.._

S34 95. CIonaHack...·• Bolli. $J.& 95. Cal.
10g- $3 00 . COOa (6 02) 782_2 3 18 .
TELECOOE . PO BOX &c26-PE. Yuma AZ
85386--60126 8NB938

HALLlCRAFTERS S·UR "Sky Buddy"
Rcvr .. manual, Boonton Typa 18Q.AO·M.te..

Both work ing. Best ol1arjs) . Roy Krusbe'g.
150 Sharon Circle. Atl'l8AS GA 30808 (400')

548-1050. BNB939

WANTEO: Pl'1:s'- 8C-348 radoo ..... '..'
PIaasa I'IaIp _ " old guy " Boll L_. (201)

236-1733 01--0921. eo. 171. Sianton NJ
0888S, BNB940
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IIT811 ° T"... ln on T. 1apohonI
Cella b, T.... b . ild K1Af:S

Tili. book i, f<>mUllled ... f",·
_""y Ii" . • "h deJailcd de"'ri!,"
t..... 01 OICh .....ir:e .nd ito k>l:1t­
tiun iath; RF"J"'<'I""m. II plo.ida
all doc~ inf<ll'1DOfioe for "'" CIt­

..... I...... '" ,.,. IIar1IOd _odl ...
di.o-klc"""",," _ill,,-in,••1Id
tIWly _1.lor ...._~­
asr, $11.95

1000!l0 ° 1HO North- '"'-\.iSiS ....... SOO.lnI~ tadio

-.. '" all «aw'" "'_
A.......,.. G,,,," ails. -.eo._
odd..,.""""'*_. $21."

OSC6l • CommodOfl 54
T,oubl••hooling &
A.pel. Gulcla

tJ R<>H.,C. _
Thil bWI will pido )'011 IMp by

IMp """"'" "'" eon.",;'"" '"
.....1: ,"••imple •• paln co y..r
C....lkIdooe 61, S".51

07R2S • Till RTTYUlI_
.,. Fm o..,....

n. op:riaIllcd bo.>ol C<lRIpIb ...
... I tbroIIp 20 01 doc RTTY 1--- ---- - --­
u-ner~,I'.-..ap
10 ~. ",,_ f,nd infonna'ion
"" ad..once RTTY ond FAX mooi·
,orinJ te<:hniq.....nd (""I...""ie•.
l56pp, SI9 .95

035 II • Shorlwova R.ca lva..
P..I .ndP.......1
F~tJhHJ.O'U_

Corocioe pido '" 200 ...
""'"'.......__ '" the ....
2Oyan. Gi_ kC)' ..... " .._ ..
eac~ model ieelud,,,, <:o>e•.,., •

" ......y. rimlillyl"'. perl...........c.
new ..01.... taoed ..I"", etc. Phoo...
"" mool _ 1•. The BI"" Book llf
, hort...... ,000i" ... 1... , 1987. 104
pl8• • • 81>. 11. $6.95

OlAV ° TheSftortwIV.
u.t_·.AntlONla
......... .,. ........J.T_

If ...-n _ IoolinI for~....

bo:rl "" WIT shon_.-e recepr"'"
apeciry aM i""....... li""ni", .....
joy"",no. tllil handbook can olio.
hll'" tll ",compli,h i' ••, ily . nd in·
e ' '''' ''''.ely. S\Z.lIO

02CJO • The CommodOfil
H..,'. Compenlon

.,. J_ GIUft "'£1
IllO pilei '"_ .... ioIf............ "'"
~. C . w<G ;
for th; ""'" "*:k. whe<e '" liad
"P""'ializcd 1""1..... . th; Corn'
modorc.par:I:01 ~on""", ion . • nd
more! " .SO

ARt30:1 °RIOdIo FfIq"'IfICY
1"1"'_

Conlao.. 'n"""- '" 10:19 1oI.-e
RA po II w Good 1I!d-=a1 Ill­
>ice ""'" ARRL~ff .. irolerfer­
Clce from cronorniaer< _ d«tn­
uI de>"i<er. 1S.0Il

ARRL LIc..... M.....II
1lefJ-"I . ,,11 T_ ;'" do; World
wilIrII-.I1aJio for"'" """ice_
"""If " ........... .... cnooc.ary
a<daomcd ARRL Li.....- u..-J
sc:1'in. ' or W T<dInicion p
E1... 0-; y..... will lind inJ
e.clI .um element. ' ''"P! Accu­
r. ", ""t ••plan.ti"". of the moreri·
01 c",,~n:d . Iong ;th FCC q.....
tionpool. ondans kC)'.,
AR2375 °TIC~C'"
~......... $6.00

ARlJiJ ° GeroerOII ClaM
LIc . .... ..anlMI M .OO

AROIM ° Advencft CI-.
LicsonN M..... $6.1Il

AR2J91 ° EIl•• CInI
Lk:enH M.null $8.00

AR04 10 · YlglAnllnna...."
Matorial from • SC1ieo or ."ideo
publtobcd by II-. R.Itbt> pol ished

andc......... '" 0<. La...,., .
SIS."

AR207J • NovIce Am.........-No.i<er.: \.earn bow _ ....... 0p-

e..",. ...ha1 ""'.,.". their . ff""i",,­
..... I". ,bon· and 1008-<1'.... """
Cllmmuni,·ali"n. and more. $8.00

AR0437 ° ARRLFlepaata'
DI,eclory 1989-1190

14" lute" inclt.""" ,,_ . 7S_
.... .,....".... ~ I "",.,. I.
MHl I0 2.. GHl.Abo........ IJ.JOO
rqulor ......... IISlinp _ ........

UOO <ltJtpt:Wrs. $5."
AR20Ill ° e-.p!e1.OX·...
2nd Ed. bJ Bob lAcb, WlII(!Vl
Uarn till... to hunt DX . nd <>blain
hard-I....S.' Q..~L ca,"' , $11.00

O'l022 ° Till Wor1d Ham N.t
Olrectory .,. Mib Wif1.. ....t;

Ne. - second edu_ ...,. ""e•
600 ..... b.....,.. Thd bo.>ol ......
Math; op:riaI__ ....
- _ ...... )'010 &nIl

.......-e JOU <101 ""'" Illem "'. ".se
0 10 211 ° Thoo 1l........t1Od

Dlellon.')' 01 ElKlronlcl
(4IhEd.1981)

by R«fM' P. TMnr..
..... SImr~

o-.e, 450dctailcd d' . ...' .... ..... di· OICllO • "_IfHandbooIr
ap..... o-- 27.101_Oftad. 011001 CIrcuits-
dr-eucd i. 650 J'IJI"I . Provides s--5t.t. Edition
dur. !Ir",t. ud aoy·.....ader· .,~ ""·'-SraOoou I
....... .xf....t ...... A. u <:cl lcn: 6jc.
lionary tor doc hobby;" or prnb_ W illi IIIi> _"I ,ektetu "',

'

14 95 IIond. d ....I""'... hobby nd l
siorIaI. . pr<>fessional. w,ll .....c, ba to

15A002 • Sc .nner .nd search f'" "'bematies . ..tn. Com· II
ShorlwlY. Anow., Book pIc",ly upd.ted. the ""01: il thor·

J>,Bob6roH ""gllly indued aM all 1001 cir·
Whetbc, you i1...e dtfflCU lCy calcu· 1;;:::::-;:::-",::::-:::,-__ I"Ui" .... ck.rly ill..... o<cd . • :!O
1. ,,"1 -W u""' ....... "' .... try- J'OFS, $\ , .se""' ......
iJlllO f,,.n "'" Wohcru. ""'P'
hml bend . """ boot
..n"""'od<the wen, $13.95 ~H2'" RldIoHand_.
10RlIl0 ° 1HO Intemlllonll 23fd Ed l1lon

CIIlbooli M·iU I . Orr ""'6SAi
Lim 30:1.000 lir:e Roed r",li" oma. Tili' """'* n ftlled itll 840 pog<:<
teU " in lbe« >un" "" ""t"d. No" i1 of e' . 'Y'hinJ yOll nted '" know
A""" i.e• . C""e" SOIItil A""" ica. . bool radio rommunicatioo. ¥OII

Eu rope . M ri. .. A.i.. . nd the I = ",,,,,,,",,;;;=",,=::::,,-- I. ill get On """'pI1I srudy uf ACIDC
Poeir", arc' (..d".•-.... 01 .u••ii fIr_ntab. SSB. anII:........
andth;tI,S.~). l.1I." p1ir..... powcrwpplies.IIld _ .

ut.51l1enl ...... ...,.
07A606 o loeronartlcll
~HI..db..o.'

.,. ....rfE. E_
An e."-' aM Kho>lorty 1""-
"",no 01 w• • e "'ONU1 i.ca1 li.·
tening ,Til;" b",,"i. well "'Janized
and up ",d.",. 266 1'1'. SI9.95

AIII086 ° ARRL 0per-a1..........
Packed ... .."~ on I000o '"
make th; """ "'"' 01 JOUr -'on.
.""1"","1: ."",rfee,"I homt eon\­

1"'...... OSCAR. VHF-UHF. «>II.

te, !'ng. S15.oo

A~ ' ARRLAnt...n.BooIl
Rq>rnenu ,he btsl ol'd """" hi,h·
Iy .... orded in'""", ,,,,,, on onl."""
lundatn< Rlal,. tran,mi"ion Ii"",.
....iln. •nd cooorruclion or ...i ",
.............. $1'.00

AROJS6 · .._ Code:
Thoo E..."ILal UngulQe
.,L Pd«C...... J, . WJDKl'

Telh "''''''~_from_lIN
kC)' .. ."."..... 0;.... pnt<"Iial

""'~..komi.., doc cod< ani iq,

mudt:m-<lay....... . $5."

ARll402 ° Solid Slite De'ill"
Ch"d '.11 or JIlOd . bui< iof"""",·
I""'.....,ir<uit oksi,....... appIOCI­
,.... , dncttp._ of =elvers.
t~. pc>Wer ........... """-_'P"""" SU...

ARI670 ° ARRL lHO
H_lllboolI (17t h ltd.)

o..:r 1200~ .... t>O'C1 2100
....... r....,.,.. """ drarts. _
an'Un. 1"0)«10 'eel'de ,h,1OC
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PROPAGATION
Jim Gray WI XU

Jim Gray WfXU
210 Chateau Circle
PaysonAZ8554f

Propagation condi­
lions on Ihe HF bands
begins to decline from
the ir Ma rch -April
peak toward the nor­
mal summer condr­
nons. although with
the peak sunspot num­
bers about to occur for
Cycle 22, condilions
ought to be very good,
indeed .. .

The first week of the
month will exhibit fair­
to-poor OX condit ions
with possible magnet­
ic field upsets around
the 4th, 5th, and 6th.
Gradual improvement
will lake place through
the 8th, and the follow­
ing two weeks should
provide generally qui­
et magnetic field con­
diti ons and good-to­
excellent OX o ppor­
tunities.

Th is period tends
to be fairly stab le ,
ionospherically speak­
i ng, so you should
make the most 01 this
opportun ity to work
worldwi de OX , As
June and July ap­
proach, keep a sharp
ear peeled for super
VH F·UHF propaqa­
non. As always, tune
toWWV(10 MHzor 15
MHz seems best) at 18 minutes
past the hour for the latest update
on the magnet ic field indexes

Hum.... 30 on,ourF~uon:!

Youth

Think of the exciting things you
were ready to jump into when
you were young. One summer when
I was ten I wrote out a list called
" Neat Things To 00" that ran
to about 30 · long in small pr int.
Did you do that too or just keep
them in your head? How much of
your list have you shared with oth­
ers, or even remembered for your·
self in the last ten years? Did you get
adult and proper and forget all about
it? Are Tom Sawyer , Becky and
Huck Finn still alive in there some­
where?

I believe that anyone who is alive
and breathing has that same sparil. ,
that free spirit, even if it's nearly
smothered under layers of garbage.

But the " act" some of us slip inlo
is stult itying even to ourselves.
Listen across the bands. Do you
hear ham actors? Do you hear
the dying yawps of Dodo birds? Is
there hope for this endangered see­
cies?

.deK6MH••

Who 's Killing
Ham Radio?

No more gloom and doom . We
ain't dead yet. Having heard the ru­
mors, us die-hards are searching far
and wide for healers, herbs, nos­
trums, and holistic medicine to re­
vive the hobby that was once the
love of our lives.

Who, or what is doing in ham ra­
dio? Let's not harp on the incentive
licensing fiasco , Wayne has covered
that. Let's not mention five of the
most respected hams in the country
requ esting the res ignat ion of
ARRL's president for failing to act in
a way to protect our hobby. Nope.
Let's look elsewhere.

The Fishbowl Effect

Why are telephone modem BBS's
spreading like wildfire, while ama­
teur radio just stands there looking?

One argument is that the phone
BB S's are open to anyone . No
license required. Private, CRM-free
pcint-tc -potot communication is
there tor anyone with a computer
and modem and a modest budget for
phone bills . Friendly. Democratic.
No one has to run the ecee-eno-the-
ory gauntlet. Wildness

Like the telephone , amaleur radio Bu rned into my brain along
is intended for point-to-point com- with the beauty ot Sierra Club nature
munication. But the nature of radio is photographsistheirQUOIeofThoreau:
that anyone who wants to can listen. " In wildness is the preservation 01
Phone lines are private. Hams have the Earth . " Cou ld this app ly
no privacy. to ham radio? Please note that

Every ham who goes on the wildness does not mean getting
air migh t as wen be living in a drunk, putting a lampshade over
f ishbowl. Anyone could be nsten- your head and trying to be funny.
ing. Who knows what they might It means being free, natural, and
think if you should say the wrong uninhibited. It means being your-
thing? So we get timid people afraid self for all to see and hear, with-
to say anything except what they've out fear. It', beauUul. It's fun. It IS
heard someone else say. We have wild.
grandstanders who talk 100 much 00 you feel good lett ing would-be
about nothing you can have any hams listen to our bands, or lear
fee lings about . We gel all kinds turning them off?
of playacting . There are still hams What if the bands were lutl of
who along with the Pope, refer to "wild" humans having a ball just be-
themselves as " We." II 's stage ing themselves? Aecall the most fas-
fright, or mike fright, isn't it?-hav- cinating talk show you ever wanted
ing to calculate what you can say to phone in to. Couldn't a 2 meter
instead of feeling free to say any- repeater be that much fun and
thing you wish . This uptightness more?
could do us in. We're not supposed to transmit

On phone lines, we're guaranteed music via ham radio. But unless we
privacy by law. The opposite applies let some of the music in our souls
to amateur radio. The law requires sing out. our hobby could just dry up
that what you say be transmitted in and blow away.
standard modes . Inventing a new Eric Berne's Games People Play
mode that woril.s only between you is based on the old saying: " II you
and a lriend is a no-no. are not stroked, your spine will snov-

It' s a public medium. We're public el up." How about contribut ing a few
f igures. It's like vis it ing a nude strokes to the backbone of ham ra-
beach, your visibility may bother you dio: live messages, friend ly meso
til you get used to it. High visibility sages, messages with juice? Forget
publiCfigures do one of three things: your high ViSibil ity, or enjoy il. Be
overact. freeze up. or just be them- yoursell , not the Pope, not Super-
selves anyway. The third response is Ham, but YOU . . .expressing what
our survival route, it _ can relax YOU think and feel . It's wild . It's
and enjoy iI . whefe the juice is. h's more refresh-

It can be a kick to be " on the air." ing than Coke, III
88 73 Amateur Radio • May, 1990
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For inforrnalion on these and YiieW's futlline
ct products, call OUT literature deSK lol l-free at
I (SIlO) 999-2070.

Performance without compromise.

• Automatic Repeater
Shin (ARS): Enables
selection of repeater
transm itter offset
automatica lly when
tuned to a standard
repeater subband.

• Programmable
Scanning: Scans band,
band segment or

memories. Scan auto-resume
with carrie r drop or after
5-second pause.

• Tuning Steps: Operator
selectable steps in 5,10, 12 .5 ,
20 and 25 KH z increments.

• CAT System Control:
Provides for external control
of VFO frequency, mode and
memory funct ions from
operator 's personal computer.

• Amber Backlit LCD Display:
Automatically controls the
brightness of the display back­
lighting and pilot lamps.

• Tone Encoding Microphone:
Choice of standard . or optional
high pe rformance DTMF tone
encod ing microphones.

• Digital Voice System (DVS· l ):
Optional sytem which allows
local and remote digital voice
recording and playback .

•••

• Frequency Range: 140-174
MHz on receive (144- 148 MHz
TX -Modifiable for MA RS
and CAP). Specifications
guaranteed on amateur bands
only.

• Power Output: 45 wat ts
output with selectable 5 watt
low power.

• CTCSS: Access any of the
37 standard CTCSS tone fre­
quencies. plu s 97.4 Hz can
be displayed, selected and
programmed into any memory
for transmission.

• 19 Memories: Each memory
stores e ither programmable
repeater shift or independent
TX and RX frequencies.

• frequency Rall~e : 140 -174 MHl on
2m (modi f iable for MARS and CAP);
430-450 MHzon 7Ocm.'~er

O utput: 50 watts on zm: 40 wail s on
7Ocm. Selectable 5 watts low po....e r on

both bands. ' Full Duplex Cross Hand Operation:
• Dual Receive: • CTess Encode/Decode:
• Remote C OOlro! Killncluded:'Amber Backlit
LC D Display and controls with dimmer switch .
• 20 ~Iemories:' Dual Antenna Ports:
• Programmabte Scan nfngr - MH-lSC8 Mic
sta nda rd: 1\.I1I-15D8 Mic opt ional.

FT-4700RH
Dual Band VHFIUHF
Trunk Mountable
FM Transceiver

Frequency Synthesized
VHF/UHFFM
Transceiver

The compact. versatile
FT-212RH is a 45 walt, 2
meter mobile that boasts
a lot more than just high
power. Inside its sturdy com­
pact frame hides an impressive
array of performance features
plus high reliability.. .like
18 general purpose memories;
one-touch call channel memory;

• •two scannmg range memories;
CTCSS on any of the 37
standard tone frequencies
may be programmed into any
memory channel. Choice of
standard, or opt ional, high
performance tone encoding
microphones. The FT-212RH
and its 35 watt UHF counterpart,
the FT-7l2RH are packed with
state-of-the-art refinements. . .
power and more !

•

ower
, FT-212RH

~ 1990 Yaesu USA, 17210Edwards Road ce-ntes. CA 90701 scecnceecoe subject lochange without notice.
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