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A New iWay To Learn
About WNew Radio:

•
ICOM's new 2iA is so ew, an so different. we had to find a new and

different way of telling you about it. IntroducingJ-eOM J..JNE,
You hotl in for new radio info!

ICOM "'--..::0.K . 23II:l 116m Ave_ N.E.. &efe.,ue, WA Q!(()oI if__ "_"'_...,...-."'_, "'coo_
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No buttons. no hassles. pure fun!

Tin" on the outside, lots of radio on
the inside. We challenged ourdesigners
to bu ild the smallest, lightest, skinniest
handheld ever - bUI without sacrificing
thebig-radiofeatures. Puttingabigradio
inasmal lspace meant thai something had
10 go.

Not the big display. ofcourse.
Xor the super audio speaker.
And we obviously couldn't cui cor­

ners onfeaturesand still call it anICOM.
So we got rid of the buttons.
When you really think about it. you

wantwhat buttonsdo,not necessarily the
buttons themselves. right?

So we put the controlsonthe inside,
where they belong.

To findout how we did il and how il
works. call the I-CO\1LINE

TheIe -2iA: uniquely I CO~t !
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)·CO\1LI ~E: uniquely ICOM ~

The:\EW! I-COM UNE
No buttons. no hassles. pure fun!

OUTI-CO\1U~"E isfree. it's fun. and
it's the best way ever of making intelli­
gent radio buying decisions.

Here's all you do:

1. Dial I-SOO-999-9877.

2. Leaveyour name. address. andthe
nameofthe product you're interested in­
in this case. the 2iA.

Within24hours,we'll sendyouREAL
info about the 2iA: howand why it was
designed.spec sheets, fieldtests, reviews
- everythingyouneed 10 decide if this is
the radio for you.

Give it a ITy! See howeasy it is (0
communicate wiih the world leader in
amateur radio communications.



SELECT YOUR STARTEK POCKET COUNTER~ TODAY I

35-BG
, MHZ · 3200 MHZ

UlTAA HIGtt SENSlTMTY
EXTAA BRIGHT OIGITS

S265

15-BG
, ,MHZ · 1500 MHZ

Ul TAA HIGH SEtlSlTMTY
2 1t.lCti BAR OI'VoJ'H

lt5169

SAME DAY SHIPMENT
FACTORY Orders & Information

DIRECT 305-561·2211
Orders only

ORDER 800-638-8050
LINES FAX 305-561-9133

• ATH'" - AUTO TRIGGER & HOLD

• AUTOMATIC CLEAN DROPOUT

• 800% FASTER RESPONSE TIME
• EXTRA BRIGHT LEO DIGITS· USABl
. 3 to 5 HOUR BATIERY PORTABLE ERAn ON

• MAXIMIZED SENSITI~ip' . , mV yp
• NI-GAD BATTERIES & , 0 AC A P/CHARGER INC.
• 1 PPM TCXO Sm . .2PI' CXO OPTIONAL

• RANGE 1·' 500 MHZ 6 AST GATE TIMES
• MANUAL & A TO OLD FUNCTION WITH INDICATOR

• 9- '2VDC AUTO-POLARITY POWER INPUT

• StarCab'- QUALITY ALUMINUM CABINET

• FULL YEAR PARTS & LABOR LIMITED WARRANTY

$199. ~~~UE
FEATURES FOR ALL NEW MODEL ATH-15

SPECIAL
OFFER

TERMS:~ charges lor Ronda add $5 + tax.
us & Canada add S% ($5 min • $1 0 max), olt1ers add 15lMl of
lolal, COD lee $5 , VISA, Me or DISCOVER accepted . Price5
& epccac ancns subject to change without notice or o~igation

3500
10 HZ - 3600 MHZ

HIZ ItIPUT • l O fWJG£
HIGH SEJ.ISrTMTY

S250

NEW MODEL A TH-15

FREGUENCY COUNTERS

AUTO TRIGGER & HOLD
ULTRA HIGH SPEED

READ & HDLD SIGNAL <.OB SEC
SIGNAL STRENGTH BAR GRAPH

STARTEK

2500
10 HZ · 2400 MHZ

HI_Z INPUT . l O fWJG£
HGH "",,,Mn'

·5189

It SPECIAL PRICES

15-UHS
1 MHZ . ' 500 MHZ

ULTRA HIGH SENSlTMTY
(REI'LACES . 1500HS)

· S159

1350
1 MHZ . 1300 MHZ

QlJAlITY & ECONOf,IV
(REPlACES . '5OM)

$ 129

ALL MOCELS MACE IN USA

STARTEK INTERNATIONAL INC

398 NE 38th St. , Ft. Lauderdale, FL 33334

#A T H - 15 FREQUENCY COUNTER
WITH NI.(;ADs & 110VAe ADP 5199.

FACTORY INSTALLED OPTIONS:
IIQ/S·ATH·1S ONE-SHOT ATW 40.
II'H STB·1 5 HIGH STAB TCXO O.2ppm 100.

ACCESSORIES:
IICC-90 BLACK VINYL ZIPPER CASE 12.
HA-90 TELESCOPING BNC ANT 12.
#P-l 10 PROBE, 200 MHZ, lX-lOX 39.
#M207IC CABLE FOR MFJ·207/208 10.

STARTEK Bar Graph counters are simply me best for
finding frequencies, testing, adjusting, repairing or locating
RF devices. Superior sensitivity. longer battery operation,
high quality USA construction and sub-compact size are
just a few of the reasons to select a STARTEK counter.



ITC ,IoISTRlJM£NT

MADE IN THE
USA

$1295.00
MODIL SA60QA

2 MHZ 10 600 MHZ

S1595.00
MODIL SA1OOOA

2 MHZ 101000 MH

S1895.00
MODEL SA1800A

2 MHZ 10 1800 MHZ

ONE FULL YEAR
WARRANTY

LCD CENTER FREQUENCl;
OPTIONAL

SEE~6 BELOW

-TWO-WAY RADtO SERYICE

-TUNE CAYATIES, FILTERS, DUPlEXIRS

-CATV, MATY, SATEWTl SERVICE

TIlE ULTlMAlll LDW COST SPECIllUM ANAL'iZER:
Thatt a bold IWem:1'C but the rrc SA Series
Spectrum Analyzen are the best performance to price
ratio Analyzcrs on thc market today, You will hive
to spew over $10,(0).00 to rmd an Analyur with
the IIJIIC total fleXIbility cue of operation and
electrical perfOl'ffillI)CC of the rrc mokcI. SA6OOA,
SAlOOJA &.Ihc all New SAlSOOA Analyzcra.

-IMI Rf! TESTING

-TV·RADIO BROADCAST MAINTANCE

·CHKK RF CABLES, If AMPS & R'SYSTEMS

TOTAL PLBXABnlJ'Y:
We do not pl'ClCt the Resolution B.W. and frequency
span width (dispmion), like all the other low COIIt
Analyzers listed below. The rrc SA Series
Analyzen give yoo full control over the Res. Band
Width &. Freq. Span width combinltions. You can
cortroI the Vertical poati(l(l the Bueline clipper and
Sweep Spc>ed, we also provide s fullyad,;..-ble Video

·CHKK SKURln TRANS. AND RECIEYI'RS

-EYAWATE ALL RF BASED SYSTEMS

-MARINE, AIRCRACT, HAM RADIO SlRYICE

FiIlII::r. Yw lee. rrc we~ our "q"'''''' wiD be UKd to
ICMCC and test all types o f RF hued sytems, not jull.
Cable and Satellite TV li)'lfems, like the Olher low cost
units listed below. By the way maybe we shouldn't
call thole Olher units low cOIl. at $2900.00 TO
$3500.00. Maybe ooIy the rrc SA Series Sf'ecttum
Analyzen qualify fcc the low COllI c1U1it1catlon. Well
we will j\Ul let you decide fcc yOlt self.

COMPARE & SAVE: 'TC=TOTAL FLEXAB'L1TY+PERFORMANCE & QUALITY
ON $EN5IT1VY RlQUINCY OIS MAX. RlQ.

SCurN DISPlAY fiNE ..... VERT• SW'EP SPAN
DYNAMIC RESOWTlON "'0 LINE HORL ..fE. AT IOHKZ

RA TUN' CLIPPER corm. CONT. IE 8

8Od8 .11OdBm 10HZ- YES YES YES YES 5001t\HZ--

BOd8 ·I1OdBm 10HZ- YES YES YES YES 500MHZ- ·

BOd8 ·1IOdBm 10HZ· YES YES YES YES 5OQMHZ- ·

70018 -92dBm JMHZ NO NO NO NO 2MHZ

7"8 -92d8m ,MHZ NO NO NO NO 2MHZ

"'8 ·9UBm 100KHZ YES NO YES YES 2MHZ

ITe 514600 $1295.00 1 ·600MHZ

ITe SAl 000 $1 595.00 I·IOOOMHZ

lTe SA1800 $1895.00 I • 1800MHZ

B&K 2610 $2895.00 1- JQOOMHZ

PflOrrCK P-71JD2 $3500.00 I. JOOQMHZ

AVCOM PS65A $2895.00 2· IOOOMHZ

M FG. MODfL SUGGUTED FllQUENCY
NAME PRICE RANGE

N<lI: : • .cIcl Opt. 6 tot _ ~ di&bl1adcltL Opt.6 10 01110.10 dip l llOOMHZ.m alano f~ e.:..-r wilb I MV~. NOlo: - f<>< + /. 9I1lZ Nan- B.d filer .cIcl 0JI3 ... AI

Opt. ' SO MHZ MARKER GENERATOR CAU FOR INTRODUCTORY OmR $200.00 VALUE
!Ln Opt.3 + \. 5KHZ NARROW BAND FILTER lXTENDS LOW flEQ. RAHGE TO 200kHZ AU MODELS.
~ Opt.S l000MHZ BUILT·IN TRACKING GENERATOR 60dB DYNAMIC RANGE OUTPUT.

Opt.6 CENTER FREQUENCY DISPLAY\IBOOMHZ fULL fUNCTION 10 DIGIT fREQUENCY COUNTER.

LIST NET
$4S0.00 $300.00 ""'"
$350.00 S250.00 t=
$400.00 $275.00

TO ORDER OR FOR INFORMATION & A SPECIAL INTRODUCTORY OFFER CALL 800·232·350'
AlL PRICES AND SPECIFICATIONS ARE SUBJECT TO CHA.,;"GE wrrHCXJT NonCE OR OBUGATION. MIC. VISA. AE. DiSCOVER. CHECK • MOr.1rr ORDER. OK.

PRICES fOB NEWPORT BEACH (USA). CA. RESIDENn Pl..EA.SE ADD SAI...ES TAX. DEALER INQUIRES WELCOME.

Distributed By Navtee 1303 Avocada Ave., Suite 193 Newport Beach, CA 92660 714-552-1469 FAX 714-721-8085
CIRCLE 110 ON ReADER SERVICE CARD
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Wayne Green W2NSD/l

NEVER SAY DIE

Radio Fun
Once it was clear !hal the I"IlXOde

license was fina lly gol1'l9 10 gel by
ARRl's stone waU, illooked as if we'd
be seeing some growth in our hOOby
at last. Thai suggested three options,
as tar as pub li sh ing 73 was con­
cerned. The inlonnatiOo needs of new­
comers are Quite differenl l rom those
of the older timers. so it would be diffi­
cult to make one magazine iii tnese
contrary needs. Option one would be
to ;gnore the newcomers and continue
73 unchanged. Option two would be 10
split it, trying to serve both groups of
readers the way OST is doing. Option
three was 10 go tor option one and
start a co mpletely new publication 10­
lally dedicated 10 the needs 01 new­
comers.

I chos8 option three.
To keep costs down I opted lor

tabloid' format instead of the 73 size.
Th is new size made use of newer
typesetllng systems, lower-cost press ­
es, and much loWer cost paper stock.
You've probably noticed that rrost new
publieatiOnS BrB going lOt the tabloid
format. I also like ee lIexibiltty of page
designs the larger page provides, plus
the ability to provide advertisers with
more space 10 tell their sales story
without having to charge them more.

RadiO Fun was started a year and a
hall ago and has not just survived, de­
spite a serious business recession , it's
thrive d , The reader feedback has
been mos t gratifying. I suppose the
one thing that has surprised us more
than anything else is the number of
older hams who are subscribing. The
publication Is aimed at he lping new­
comers not just gat going in our h0b­
by, but to discover the fantastlc nom­
ber of aClMlies we have available. We
mean the fun part, so we urge new­
comers 10 try salellite eommcmca ­
nons. pac ket, AnY, s tew -seen. and
so on. We want to help them get in­
volved with club activit ies, 10 partici­
pate in contests, to get their higher·
grade l icenses and fin d out about
working OX • • . cemecs even go on
some DXpeditionsl We want them to
try traffi c handling , working aurora
skip, and experiment on our m t­
CfOwave bands. What we don't wanl is
for them to get bogged down inlo a
deep rut and lose Interesl.

There are antennas to erect, kits to
build, ne w bands 10 explore , new
equipment to buy and enjoy. There are
flea mareets. namtests and ccnven­
tions. There's even Dayton! And our

newcomers need all the hand-holding
they can get to help them discover aU
01 the wonderful things we have in
store tor them. How many transmitter
hunts have you partidpated in? I guar­
eotee you'll never forget one single
hunt you gel Involved with, It's like go­
ing on a DXpedition • __ I've operated
from a bunch of rare countries and I
don't lhlnk. one minute of those expert.
eoces will ever be lorgonen. Navassa
(twicel ), Jordan, Afg hanistan , Iran ,
Nepa l, Syria , Swazila nd, Lesotho,
New caledonia, F"~i, Westem samoa,
American Samoa , Wake Island, SI.
Pierre , Thailand, Korea, South Yemen
. , , oh wtlat a tIoocf of memoriesl How
about moonbounce? Too difficult, eh?
Nol lor hundred s of hams around the
WO<1d.

Since acoct 75% of an ham equip­
menl sales are 10 newcomers, the ad­
ve rt isers in Radio Fun have been
cleaning up. Many lell us that they are
geWng far more sales via their ads In
Ra dio Fun than in QSn And that
makes sense when you see the read­
ership stalistlcs. Every ham ne..comer
gets Radio Fun, while only a small
percentage of the newcomers are sub­
scribing to 05T, As a publisher, I love
10 see our ad sates steadily Increas­
ing. Does thai mean I'll be buying a
company jet? Nope, it jusl means that
the publication will be thiCker and have
more articles on fun things 10 do and
how to do them.

It also means thai we need more
people to he~ us tum out two publica·
l ions instead of one, so we're Inter­
viewing lor help with technical edihng ,
advertising sales, circulation manage­
ment, and au the olher cho res in ­
volved. We're putting RaaiO Fun out
on a Macintosh desktop publ ishing
system, which Is easy to learn and tun
to use. I don't know of anything we're
doing where a college degree would
be of much help, though an ability to
read and write does come in handy. II
lhey had a college course on meeting
deadlines I might respect colleges
more, But don'! get me started on our
lousy America n educational systeml

Radio Fun, like 73, Is written largely
by the reade rs. II's intended to be a
communications more than an enter­
tainment medium. If your club liCenSes
a bunch ot new hams, we wanlto pub­
lish a picture so we can spar1l more
clubs Into doing the same. We have
far too many suck-m-me-meo clu bs
thaI need to be woken up. If you de­
Sign a new piece 01 gear you can en-

courage others to duplicate your effort.
as well as protect your idea, and per­
haps even anract a manufacturer M kit
supplier by writing II up. If you get in­
votYed with a new aspect 01 the hobby,
such es satellite communication, keep
noles of your successes and disasters
and wnte it up. You'll help others to
aVOid the pitlalls, and perhaps inspire
a few more hams 10 gel inYOlYed.

II you buy a new piece of commer­
Cial ham gear and think others should
know how much fun you're haVing with
it. write it up. If you come up with
some modifications or lind some ae­
ceseeeee. let us an know what you've

,",,"
I don't know aboul you, but I don't

trust most of the equipment reviews I
rea d in the o ther ham magazines .
They don'lten me the things I want to
know . . . like what's new and differeol
aboulthis unit , , , whal fun I am going
to have with It , • , how difficult II is to
get going. Things like ma t. I want to
know how it does in the average
hamshack, not at the hands of some
professiOna l write r who has more of
an interest in pleasing the manutad ur.
er Ihan in leveling wilh me.

What's great abo ut JI? Whal's not
so hot? How easy was it to set up and
use? How does it compare with what
you were using befo re? Make
sense?The no-code ticket has dou­
bled the number of newcomers, and If
you can get your club to spread the
word in your area we might be able to
double that aga in. Some dI.bs are eo­
ing a fantastiC job of recruiling new­
comers. And contrary to the f18bobs of
negativism , these newcomers are
busy learning the code so Ihey can
upgrade. The only bright side when it
comes 10 our abu ndance of grouchy
cic-umers is Ihal this attitude sup­
presses their Immune systems and at
least earns them their . ,Silent Key"
award earl ier than If they were fired
with enlhtJsiasm to try new things and
help fle'M::OITI8rs.

If you're not getting Radio Fun yet,
fMesooth! You can repair this serious
oversight on your part by calling 800­
257·2346, credi t card in han d, and
gening rid of a crummy $12.97 for a
wtlole ;.:ar 01 fun.

Abou1 Perot

He says he 's looking for good
ideas. Well, my book has a ton of
them, many of which have been cov­
ered in my editorials down through the
years. "The problem is, how can we gel

H, Aoss 10 read Ihe book? Yes, of
course I sent him a copy, but there's
no sign that II ever got through to him.
He's worried about the deficit Fine, I
proposed a whole new approach to
soMng this. He's concerned aboUt our
educatiofl81system and is looking lor
ideas for fixing il , , , which I've got. t
propose a creative way to cut the cost
of crime by about 80"10, our health
care costs even more than that, gov­
ernment expenses by 50 "10 in fiye
years, and so on. " you get a copy of
my book, I think you'll be as excited as
those who have already read il.

But how can we gel through to
Ross? He seems to be as insulated
lrom the public he wants 10 wor1l for as
the Presidenl. Yes, I have a sneaky
plan, but I need your help. Yes, you.

If you'll check out the bind-in cards
in thiS issue you'. find one aOdressed
10 H. Ross. Tear It out, stamp II, and
leI'S Inundate him with ca rds. Thai
Ol.'tjIhta get his anention, Please rete
that I've left room for you to add a
message of your own. Tell him what
you think Is the most important prob­
lem he should tackle , , , or pemaps
force Cflnlon 10 tackle.

Don' let me down on this.

Dayton-Or Not?

When the invita tion came asking
me 10 speak again at Dayton. Inslead
of automatlcally saying OK I gave it a
good deal of thought. What are the
benefits , , . 10 me . . . to those who
spend an hour or so listening to me?

Yes, I know I usually pull a good
crowd. But my interests seem far from
those of most hams the sa days. I'm
worried acout America 's luture, and
th is means generating a high-tach
work force for Ihe 21st century , , , a nd
that, to me, means the need lor al­
Iracting a mill ion youngslers 10 our
hobby as a way toget them pe rsonaly
involved with lechnology. And in this I
know I'm at odds with most hams , , .
who prefer to keep our hobby as se­
cret as possible for the enjoyment Of a
sma•• white, old , elitist group. I sense
little interest in even worrying about
the future, much less in trying 10 do
something aboul it. It's a matter 01 en­
joying ourselves now and to hell with
all that crap atoot kids.

So that puts me in Ihe role 01 a
scold .. . and no one likes a scold. But
I don't feel Uke I'm getting anywhere
trying to interest hams in exploring the
fun aspects of our hobby. When I talk
aboul the fun of hidden transmiller
hunts, nstead of eyes lighting up with
excitement, I see annoyance. When t
talk about the tun of operating from
some weird country on a DXpedilion, t
see eyes all ove r the room blonklng
oul like Orphan Annie and sandy, the
oldest living dog in history. When I talk
aboul the fun 01 experimenting on 10
GHz. making contacts l rom mountairr
top 10 mountaintop, I see people leav­
ing for more inferesting talks, woetev­
er they are.

Sometimes I talk about en­
trepreneurialism and gelling rich. This
at least keeps people awake. There
are so many opportunities to make big
money thai I get discouraged trying to
cheer people on to at least give a tIy
lor the brass ring , In my book (Dedare
Wat1 I suggest a bl.Jnch of ideas for

Continued onpage 66
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From the Hamshack

LETTERS
they were all bright·eyed and excited
abou t model rocketry. I built and had
the kids fly a model rocket. Now they
wanl to build and t ly l ockets 01 theil
own. Future sessionS with them wiI in­
dude a tr'p to a natural museum. flying
radio-controlled eneren. building and
tlylng model rockets, an d a mateur
satellite commun ica tions . Thanks fOI
encouraging me to do that as well. I
don't know Who's more excited-Ihe

kids or me!

So use your PowerBook 011 a desk·
top and inadiate that. ThaI's what I do.
And 011 planes f ~iate the tray table.
Tell us more about how )OU'f9 p0ison­
ing those poor little kids ' mindS with
technology . , • Wayne

Dick Gobel KICENIIOUS, Fairbury
NE Wayne , I j ust want 10 say how
much I enjoyed your September 1992
editorial. Your comments about how so­
cialism is destroying our country were
exactly right. You leminded me of a
QUOte I read some 40 years ago: "Never
in the histcwy oIh 'NOrk:l has a country,
once started down Ille road to SOCial­
ism, ever successfully re st or ed its
democratic form of government In­
stead, ii'Sceased 10 exisL"

Robert MlIYef N9MRJ , Bartlen IL I
have been a police officer for almost 19
years now; prior 10 that I was In the
communicationsltechnical end of law
enforcement. Aller read ing Sergeant
Beagan's ietiel' in the February 1993 is­
sue, I came away with the impression
that officers using racer for speed en­
Jorcement were frying birds in mid-flight
and burning the hood ornaments ot! of
passing cars.

Maybe he should have noted that
law enforcement radar operates al 100
mW or less of power output 11 was in­
teresting 10 note that an artiCle in the
same iSsue, "Fun at 10,000 MHz." pro­
poses operating at a frequency very
near the law enforcement radar band at
twice Ille poW(lr. If Mr. Beegan wishes
to ban law enforcement radar for the
leason thaI it is dosing people with radi­
ation, frying birds and W'ning holes in
Bulcks, then the amalelJ" radio service
will also sutter the loss of those fre ­
ouerces.

With the radar units currently in use,
most of the off icers don't even keep
them on all 01 the time /of the simple
fad that many motorists have radar de­
tectors. With a Quick flip of a switch, lhe
unit is shut down until the next vehicle's
speed Is checked. No lried birds or

""""'.
I do agree that we should keep after

the power companies and the poli ti­
cians to come forward with the facts,
and not continue 10 act like there is
nOlhing wrong . Facts are what we
need, not vague aa:usatiol'ls and fl'lgElr

pointing.

The intermittent use of radar
shouIdn! do enough harm to measure.
but thera is plenty of evirJanca (facts)
that prolonged usa can cause serious
problems tor otfiCers •• • Wsy11e

Dan Hunt N4XAK, Chesapeake VA
Wayne , I Otiginaly wrote to you back in
late August, asl<ing lor ideas lor a (less
and less each day) disabled ham to
open a business. I was pfeesanuy sur­
prised at your Quick response. Howev­
er, you advised me to get into desktop
publishing, using a Mac such as your
PowerBook. Now, in the latest iSsue 01
73, you reveer that my nads will be fried
by 25 mG , Wl lh pa ls li ke you, who
needs enemies?

All kidd ing aside, I had wanted 10
write and thank. you lor the Ideas if I fi­
nally look the plunge. Well , I took the
plunge, bUI wound up going into a
wholesale/retail bcseess for enwcn­
me ntally sound automotive products.
My wire (N"XAM) and I are the sole
owners. Much of the courage to do it
came from reading your editorials, so
we really appreciate the monthly pep
talks. (We" appreciate it more when we
begin to tum a prolil!)

Ycu monthly pep talts aec encccr­
aged me 10 volunteer to act as a mentor
for an attar-school technology club at
one of the local schools . Most of the
kids were acting like the c lub was
something thai parents had forced on
them when I started my first meeting
with them. By the time we were done,

Sure, give it a try, and let me know
what response y ou get. I p robably
shoUld go 5G'5O on the cost of my book
kx anyone Interested n sending copies
to politicians . , • Wayne

Joe Mon K2UZK, Binghamton NY
Wayne , alter reading your August
1992 ed itorial and being complete ly
in agreemenl with your ideas, I'd like
permission to copy and distribute it
to my NY State representa tives as
well as my laderal money spenders In
the leeble hope It1ey miglll get some in­
spiration and consider some of your
ideas.

j ust to maka a zillion JO,s6C<Ina con­
lacts? Working pile-ups Is okay for a
few years, but even that pales after
awhile and ooo:S iflterest kms to /00II­
ing for interesting people to talk with,
ana talk at length.

You sayyou'd like to osa one day .
• , weD, that's what <I lener can start. But
what wouk1 we talk about? What are
your areas of interesl and expertise?
What can you tell me that 11 find irrter­
esting? I don! want 10 be just a trophy
10 show off; I'm an interesting person to
Ia/k with and would prefer 10 be prized
for that rather than lor my locatiOn or
"fame." When you want people to do
something, tile l irs! step is to shOW
them the benefit of doing what you want
them to do.

I've flown around the WCKJd, viSiting
25 countries as I IW8fIt, and operating
20m SSB from the plane over ltIe MJoIe
tff'. I've OXed from about 65 countries
so tar. It would be exciting 10 go up
in the ShuNie . . . and they'd be able 10
say that a lO-year-oJd man survived t/la
tJl) (wo'Nf). Other than that I'm not sure
of the benefItS to NA$It. 11 think about
it .• • Wayne

Memo to Wayne: We finally receivec1
a negative lener for the "leners " col­
umn. It seems that people who donl
care about lJuIr1ing Of any of the newer
tvn mooos donl care about 73. I guess
there are other magaZines for hams like
this-hams who stopped learning and
Ir)Tlg new things the day ltIey got /tIeir
Jieense . • . Dal'ia NIGPH

Gary Wagner VE7RLD, Kamloops,
B.C., Canada Wayne, I just finished
the Februa'Y 1993 iSsue 01 73-"Nevet
Say Die" firsl, of course. I entoy your
ed itorials and, although they may not
be what I want to hear, they all make
you think! On page 76 , at the end 01
"NSD: yoo have a section tilled "In A
Rut?" I read that with Interest as you
seem to have done a 101. How about
this: You write that you are health con­
scious and healthy---4'low about a Shut·
Ue night? Imagine the contacts! I'd like
10 be one of them.

73 is great-keep it up. I hope to
asc one day. W2NSD(l woukl be a '1
aSL card in my books.

Ray, you 're right. We should stop
trying to get hams to try new things like
packet, ATV, OSCAR and RTTY and
a x lCtmtrate on making them better able
to chase ops n rare COUtltries off the air
(OX awards) and bener able to spend
the rest of thalr lives talking about noth­
ing. But we do need to rewrite the regu­
lationS kx thiS. Ma}tle you should take
I,Jl golf, at least you'd pet some exer­
cise . •• Wayne

Ray Stommel N7QAK, Se,nte WA
After two years, I am letting my 73 sub,
scription lapse in April, and I want to leK
you why.

It's an Interesting magazine, but I
don't give a hool about building equip­
ment from scratCh, nor do I care about
ATV or packet. So, that doesn't leave
much in most 01 your iSSues for me.

I do care abOut DXing. rag-chewing
and operating techniques, bul 73 has
precious few artces along this line.

derSlanding. This appears to be espe­
cially true in areas of reading and tech­
nical-sound ing topics like electronics,
physics, and others. When I leach I
strive to eliminate those fears and to
open the door to real Understanding, in
part by making the topics relevant to
the students' environment and pelsonal
goals. The longer this contInues, the
ceecer trOl.tlle our nation gets into. My
goal is to eliminate uese fears intro­
duced inlo real education. As a nation
we can't afford to waste a lot of lime
getting started . irs going to take some
time to Iu'n things aroood.

Richard BJII N8ACl, Allega n MI
Wayne , I have 10 apologize thai I
naven't looked al any 01 your maga­
zines for a long time. Recently a lriend
called attention to YOUI editorial In the
August 1992 iSsue of 73. I am in tune
wi th youl feeli ngs eoout the govern­
ment-controlled educatiOnal syslem in
this country. My background is about 19
years as an electronic engineer, most
recently specializing in electromagnetic
compatibility. About a year ago, cNe to
some company politics and Slbsequenl
rec rqanteeuon. I found mysel f out or
work and over 40, thus virtually unem­
ployable in west MiChigatI, where I ~ve.

TlQ is perhaps one of those blessings
in disguise, lor I have been lelying on a
talentlhat l t nscovereo through ham ra­
dio: teaching. I teach math, electricity,
and electronics. My observation is that
not only do 0lJ" schools leach irrelevant
subjects but. even worse, (he system
(including teachers. adminiStrators, par­
ents, and student peer groups) provides
a very good education in an undesir-
able area. Even in "midclle-dass~ areas, Gary-Shuttle flight? Lordy, that
somewhele between about lour years would ba something to brag about!
old and ;uniOr high school our kids learn Imagina using s $23 mil/km crapparl
to be afraid 10 learn and experience un- But why would I want to go into space
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Ralph Di ttmer KB9BRV, Mundelein
IL Because winter is such a dull time of
the year, I decided 10 buy an inexpert­
siva radio kit and build it in my spare
lime. I don't have much belief in most
advertisements, so it was hard to de­
cide whiCh kit I should purchase. Most
kits are way out of my priee range. and
I have found thai the qua lily 01 many
kitS leaves a 101 10 be Desired, except
lor a lew. Also. I wonder how young
amateurs can alford to build a
transceiver or even a transmitter.

Anyway, I read 73 over and ove r
again until' decided to purchase a kit
from one of your advertiSefs, Lectroldt,
oul of Sandusky, Ohio . When I l irst
opened the package, I got the impres­
siOn that this radiO would never work
very weU. I proceeded to build it as the
instructions said. Even it I had never
built any radio, it is almost impossible
not to rave success with this one. The
Instructions are loolprool , and it is won­
clarlul to have simple, complete. sys­
tematic steps to follow.

I do no! know and have never mel
anyone from tecucut bu t I do think
these people should be congratulated
lor giving average-Income earners a
chance to be a part of amateur radio,
and 10 build and operate a lranso9ivef. I
had my frst cootact with thiS set within
10 minutes alter I completed building it.
I have since had many qscs. Thanks,
73, for pointing me to a real honest and
alfordable product. AlsO, thank you
Mike Agsten WABTXT lor a nice prod­
ucl. Keep up the good work, 73. I will
continue to sub scribe, knowing thai
your advertisers are interesled in the
"everyone" in amaleur radio.



_Owner can lnhlb-/l aulopatch or re­
pealer, enable either open or d osed
access lor repeeter or autopatch, and
eoeoe toll calls, reverse patch, ker­
du'lk Mer. site alarm, !lUll rcvr. ald
otheroptioo IS.

_ew speed and tone. beep cleIay. tal
tmer, 8'ld exutesy beep type C8lI be
cI1llnged at lI"y lime by owner pass-­
worcl prOlecf9d dlml c:ommands.

_Auxlll'ry rece/Y8I' Input tor control or
croat linking repeaters

• Many buln-ln diagnostIc and lesbog
Iunctioos using microprocessor.

-cee coded LED's Indicate status 01
aI major lUI oioIlS.

_Welded rt-light par1l1ions tor eJtCiler,
pa, recei-er. and ()Jl lb oItll .

_3* ncn aIu'rO.m rac:l<~, lrished
in eggshell wI1iIe and bIado: .

A mlcrcprccesscr-ccntrcned repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alonel

We don't skimp on If modules, eitherl Check the features on R144
Receiver below, for Instance: GaM FET front.,-.d, helical resona­
tors, sharp crystal filters, hysteresis squelch.

Kit $1095; w& t only $12951

ii::::::~~ ..._ VoIce 10 Optiott SfB9.

~ Real·Speech Voice ID Option Available With
~ DVR·1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER

XMTRS & RCVRS FOR REPEATERS. AUDIO
& DIGITAL LINKS, TELEMETRY, ETC.

Other models available:
REP-200V Economy Repeater. As above. exoepl: uses
COfI-4 Colli..... wiIhool DTMF ()Jlllf ol or 81ill)p1l1dl. KIt only S7iS.

REP-200N Repeater with no controller. Forusewiltlextemal"~"'.~_" .
such as those made t1'I ACe. KIt only $695, w&1$995.

_ A~ailable lor the 50-54 , 143-174, 213­
233,420-475,902·928 MHz bands,

. FCC type accepted lor commerciel
serviC8 (hi-tland ana uhf).

- Rugged exCIter and PA, desigood tor
lXll'lIin.ous 6.11y.

- Power out 2(JrN 5O-:;.lMHz: 15W (2SW
option avail.) 1-43-174MHz; 15W 213­
233 MHz; 1(J.N d1f; lrJN902-928MHz.

. A~ailable edd-<lfl PA's up to l OQW,
• SIx courtesy beep types, il'ldUding

two pleasant multi·tone bursts.
• Open or Closed access aulop.tcll.
toll-elll restrict, ectc-eeccroecs,

_Re~llrse Autop.atcll, two types:
auto-answer or ring tone on the air.

• Pulse (rotary) dial cceco avaiabIe.
_OTMF CONTROL: OYer 45 lUI~""".·""'.
can be ()Jllb oled t1'I dIml com:'l'IIlI'ld.
44gi\ control code lor eact1 h.ncIion.

Also evcnctse In rf·tight enctosures, ond with data modlltn't$.

FM EXCITERS: 'ZW c:ont>nuous
duty TCXO & xtal 0\feI'l options
FCC type KCepted fo, f:om1
high N nd & Uhf.
• TA51' 50-54, 143-174, 213-233

MHz ...krt $109, w&t $169
• TA451 , 420-475 MHz

. k~ $109, w&t $189
• TA9D1 902-928 MHz,

(0 5W out): w&l $219
• VHF & UHF AMPUFIERS.
• For1m. ssb, a!'f' Output levels from

10W to l00w. several models ataollrlQ at $99

fM RECErvERS: '"~
• R1«tR220 FM RECEIVERS lor 143-174 I>"tl'... ,=": ",, - * ..._.:~ ", ', .

or 213-233 MHz. GaAs FET front eod , . ~~t~'1' .
0 ,15uV sensiti~ltyl Both crystal & ceramic I~"' . ;I) ~t. t.'t~
if fi lters plus helical reecnetcr front end ~It"(1 _-." J. . ,'.r "j
for axcept lonal selectOVlty: >l00dB at Ai l\'~ · l~~ ."0
t 12kHz (basI a~a,lable any'M1ere ') " . , ,1_ J ~ "
Flulter.proof hysteresIs squelch; alc ' " .... . ,..I.r I
IraCkllt'1ft kit$149,w&t $219, .\ _. ," . o!

• R451 FM RCVR, lor 420-475 MHz
Sunilill' to above .. kit $1 49, w&t $219

• R90l FM RCVR, lor 902-928MHz
Ttipl&-«lnver-siorl, GaAs FEr front end
" $169, w&t $249

• R76 ECONOMY FM RCVR for 26-30, 50-54, 73-76, 143-1"4, 213-233 MHz,
wlo helical res or ate. ...Kits $129, w&t $21 9

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

•~T;'f!1
.~~~.

MO-202 FSK DATA MODULATOR.
Run up to 1200 baUd digital signals
through any fm transmitter with fu ll
handshakes Radio link computers ,
telemetry gear, ale. ...... kit $49, w&t $79

QE·202 FSK DEMODULATOR. For
rec::etve eod aI link ... __. kit $49. w&1 $79

9600 BAUD DIGITAl RF UNKS. l.ow·
COSI p.ackel f1IlfWOI"I<jng system, cccstst­
Ing of MD-96 Modem and specIal
~ersions of our 144, 220 or 450 MHz FM
TransmItters and Receivers Interface
directly with most TNC's, Fasl, diode­
sw,ldled PA's outpul15 or SOW

COR..) REPEATER CONTROLlER.
Feahses q.,stable Iai' and hmlHlUt
tomet"J. solid-state relay, OO\6lMy beep,
and local speaker ampIifoer kit $49

CWlD. Diode prograrm>ed any lime in
the field , adjustable tone. speed, and
timer, to go wIth COR-3 "" " ," ." , kit $59

COR-4. Complete COR al'Kl CW ID al!
on one board l or easy construction.
CMOS togic for low power consumption.
Many new f~s. EPROM program-
med, specify can kit $99, w&t $159

1'0-2 TOUCH·TONE DECOOERlCDN·
TROLLER. Full 16 digits. WIth toll-c:all
restnelor, programmable, Can tum 5
l unctions onIofI. Great lor seledi~e call­
ing , too ' ,....kit $89. wired & tested $149

$ EW TD-4 SELECTIVE CALL·
ING Module. Ec:onomy
toueh-tona ceccoer with 1

Ialtl'Wlg output Pr""atily designed 10
mule speaker (M'lbl someone cal ls you
by -..ding <k;IlQit n signal but may also
be used to llm on autopaIdl or other
00'llOll , kit $49. w&t S89

AP-3 AUTOPATCH, Usa wilh above lor
repeater autopateh. Reverse patch al'Kl
phone line remote control are std,
............" ....,kit $89, wired & lasted $149

AP-2 SIMPLEX AUTOPATCH Tuning
eeee Use with above for silrnplex
operatoon using a transceiver ..... k it $39

e
DVR.l DIGITAL VOICE

NEW RECORDER Module,
Primerily e ~ole. ID'er
for repellien May also

be used as a conte" ca can" or as a
~radio ootepad" 10 record up 10 20
setOi od's at received tranSlTll5SlOfls lor
instant recall. As II~al... ID'..., it win
feoJl'd)'OU'" YOice, usmg either the bui~­

in micl ophoo lEI or an external mit. ~ can
be used WlIl1 almost any repeater COR
module As a contest Cll ll llr, you can
record a message or even se~eral mes­
sages, ami play them Ih1'OllQh your
tranem.tter altha press 01 a S'Mtch. As
a rlldio nolepad, you can keep il wired
to the audio output at a receiver ready
to record up to 20 seconds aI anything
you moghI WiII'lI to recal. lat. Play it
bad< as many times as you like tI1roUgh
a smaIt external speaker. (C8II Ior more
informahon ) kit $89. w&t $139

TD-3 SUBAUDIBLE TONE DECODERI
ENCODER. Adjustable for any tone
DeSigned Ilspeclllily for repeaters,
with reroote control adi~aleldeadi~ate

prDIIislOl'ls .... kit $29, wired & tllsted $69

~.---

RECEIVING
CONVERTERS

LNG-(*)
ONLY$59
.... JI ' ?

,- -ti'oCI&__ ... . >:C -

LNW-(*)
MINIATURE

I PREAMP
ONLY $29...$44 _ &1_

• GaAs FEr Preamp similar to LNG. ex­
cept designed lor 10'11I cost " sm'lI ttl• .
On~ 5/8"W x 1-5/B"L x 3!4"H. Easily
mocnts in many radios .
"Spedy ......ng rang<>. 15 35, ~55, M-fO,
llll- ' 20, 120-150, 150-200, 200- 2~ 400-500 "'Hz-

HELICAL RESONATOR
PREAMPS

• GaAs Fer preamps w~h 3 or 4 secece
reece resonators reduce Inlermod "
cross·band Inter1erel'\Ce in crilic&I
applications. MODEL HRQ-{ • I .
$110 ..hi, S110 uhf. '~Itnflg ....,,,,,
' 42- ' !iO, ' 5(l. I(12. 162· 114, 11J-2JJ, 42fH1O

FEATURES:
• Very low noise: O.7ClB vli, a.adB 1,#1t
• High g.ln: 13-20d8, depends on Ireq
• Wide dynamic far1goe · resist 0Ye<l0ed
• Stable: tow-feedbad< dual-gate FET
' Specify 1l.nIng '1J1I(j6: ~:JO, of6-l'>6, 137.'~,

152- In, 21Q.-?30, 400-470, 800-900 Mitt

LNS-(*)
IN-UNE
PREAMP
ONL Y $89 kh, $119 wl,e<!"'' 'l.c1
• GaAs f ET Preamp w~h features similar
to LNG series. eecect automatically
1'Iritch&l out 01 line during transmit.
use wiItl base or mobile 1r8llSCEliYers I4l
to 25W. Tower IT1OU"lbng brackets ~.

°r..,;,g_ , '?O- l~~", 400-MIO

XV2 lor Y!'ll lind XV41Q( uhf. Models to
ccrwert 10M ssb, CW, 1m, etc. 102M, 220,
222, 432, 435, and atv. tw ootoct.
Kit only $B9. PA's up to 45W available

Low noise cowenees to receive vh1 and
uhf bands on II 10M receiver.
• KIt leu cue $49, k it 'III/case & BNC

jacks $74. w&t in can $99.
• InptA: ranges avail: 50-52, 136-138,

144-146. HS.147. l 46- 1~. 22().222.

222-m MHz, 432-434.~,

435.$-437.5, ald 43ll ,2S (to chan 3).



QRX • • •

Ucense Processing Delay
Easing

The amateur radio l icense processing
t ime delay appears to be easing a b it, ac­
cording 10 Gordon Girton W6NLG. who ad­
ministered the Sunnyvale VEe in Northern
CaUfomia. Girton says that he made a check
with the FCC's Gettysburg License Process­
ing Facility the week of January 14th and
found thai the processing time had dropped
from the 90-1 20 days announced by the FCC
just before the Christmas holidays to around
60 days in mid-January. W6NLG says that
the FCC has processed license applica tions
that il received on November zaro. and thai
new licenses were expected to arrive on the
West Coast by Monday, January 18.

Girton noted that at Processing Level 1,
the FCC has now processed art Form 610 ap­
plications that arrived prior to December 2nd.
He also says that his VEe operation ships all
completed applications to Gettysburg using
Federal Express to min imize delay. Since
many V E teams and V EC o pe rations use
standard US Ma~ as their delivery carrier, fur­
ther delays of a few to several days are still
possible. TNX Westlink Report #642, January
28, 1993.

Amateur Radio
Scholarships

The Foundati on for Amateur Radio, Inc.,
a nonprofit org anIzatio n w ith headquar­
ters In Washington, DC, p lans to adminis­
ter 47 scholarships for the academ ic year
1993-1 994 to assist l icensed radio ama­
teurs, The Foundation, composed of 50 local
area amateur radio clubs, fu lly funds five of
these scholarships with the incom e from
grants and from its annual hamfest. The re­
maining 42 are administered by the Founda­
tion without cost to the various donors.

ucensec radio amateurs may compete tor
these awards if they plan to pursue a full-time
course of studies beyond high school and are
enrolled in or have been accepted for enroll ­
ment et an accredited university, college or
tec hn ical school. The awards rang e from
5500 to $2,000 , w ith prefe rence give n in
some cases to residents of specifi ed geo­
graphical areas or to the pursuit of certain
study programs. Clubs are encouraged to an ­
nounce these opportunities at their meetings,
on their nets, during training classes, and in
their dub newsletters.

Add itional information and an application
form can be requ ested by letter or aSL card,
postmarked prior to April 30, 1993, from: FAR
Scholarships, 6903 Ahode Island Avenue,
College Park MD 20740. The Foundation for
Amateur Aadio, incofporated in the District of
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Columbia, is an exempt organization under
Se ction 501 (c)(3) of the Internal Revenue
Code of 1954. It is devoted exclusively to pro­
moti ng the interests of amateur radio and
those scienti fic , literary and educational pur­
suits that advance the purpose of the Ama­
teur Radio Service.

On February 1, 1993, the American Ra­
dio Relay League formally requested a fi­
nal extension 01 the Special Temporary
Authority (STA) which currently autho­
rizes certain amateur radio stations to
conduct HF digital communications under
automatic control. The present STA was
flrst issued July 7, 1987, and has been ex­
tended live times. It expired on February 3,
1993.

The Leag ue asked , ho wev e r, that the
STA's termination be delayed until the FCC
acts on thei r Petition lor Au lemaking (also
filed February 1st) proposing permanent rules
governing HF data operation under automatic
control, The ARAL said they - ..• firmly be­
lieve that the petition will be supported by the
amateur radio community as a reasonable
accommodation for all concemed ... "

The petition, which has not yet been as­
signed a Rule Making lile number, seeks to
permit automatic control of ATTY and data
communications in certain small segments of
the 10, 12, 15, 17,20, 30,40 and 80 meter
ham band s. The AA AL sai d Interna tionally
agreed upon band plan changes made the
proposal both workable and acceptable to the
ma;ority of ham ccerators.

The League's petit ion runs to some 35
pages. The following is a capsule version 01
the points made by the AAAL.

(1.) The League's goal in submitting the
petition is to encourage experimentation, oe­
velopment and refinement of modem auto­
ma6caJly controlled data corrmunications • . .
and to improve emergency and public service
communications.

(2.) The National Telecommunications and
Info rmation Administration agrees that the
Amateu r Servic e performs a vi tal role in
adapting complicated and expensive tech­
nologies to useful communications systems.
NTIA is the White House advisor on telecom­
munications matters. Digital communications
networks are advancing at a rapid pace.

(3.) Current data operation in the HF bands
includes RTTY, AMTOA , and packet radio .
The Amateur Se rvice is also experimenting
with such new spectrum-efficient error-cor­
recting d igita l modes as "Clove r" and
"Pactor."

(4.) The current rules do not pe rmit auto­
matic ne two rking below 50 MHz and third

party communications must use the AX .25
packet protocol. This requirement was based
on an AAAL proposal , , . although manyam­
eteurs also want automatic high f req uency
networking authority as wel l.

(5.) The FCC was properly concerned that
automatic "robot" stations wil l interiere with
locally controlled users on the high frequency
bands. Several petitions for reconsideration
were filed. The AAAL suggested that a small
group of data communications enthusiasts
determine the feasibility of permanent HF da­
ta communications.

(6. ) The first STA request was granted in
1987 for a six-month period and has been
renewed ever since. HF packet works well,
moves traffic- and, with careful frequency
se lection, provides a public service without
undue interference to other amateur activ­
it ies. But HF packet radio is not compat­
ible with other modes and need separate
frequencies .

(7 .) The League proposed a plan (AM­
7248) in early 1990 that would permit auto­
malically-cootrolled HF data corrvnunications
based on a new IA A U Region 2 regional
band planning effort.

The fntemationaf Amateur Radio Union
(IAAU) is the worldwide union 01 national am­
ateur radio societies. It is an international or­
ganization that is recognized by the ITU as
representing the amateur and amateur-sate­
lite services throughout the workt. It is com­
prised of 126 member societies and is orga­
nized into three Aegions corresponding with
those of the ITU.

T he AARL petition was withdrawn two
months later to consider other options for au­
tomatic control, These options WOlIId be de­
veloped through the work of a committee of
interested amateurs .

(8.) A January 1992 QST survey on auto­
matic digital communications gathered more
than 500 responses wh ich were considered
by the League's Board of Directors et their
meeting in July. It was clear that there should
be no band-wide automatic control of HF digi·
tal messaging ... any such operation should
be wi thin specific subbands. "The League
was faced with the dilemma. of its obligation
to comply with the band plan for such estab­
lished by intemational agreement, and the re­
jection of the same by United States ama­
teurs."

(9. ) The AAAL Board elected to support a
plan which would not permit automatic HF
data communications between, o r among,
themselves. Rather, such stations would be
limited to communications with stations under
local control. The compromise semi-automat­
ic control was criticized as unworkable and
unacceptable by HF packeteers.

(10.) Once again the League's Executive

Ccntinwd on page 34
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Mini-Quad Loops
Three-firths-size loops with full-size performance.

by Dean Frazier NH6XK

Figure 2. 0) Feeding the mini-quod loop for horizontal polarization , b) Mllll mum radiation is
offof the plane ofthe loop.

"UI"UM
lII.el l.IIO.. ..

(.)

s • ---- '00'

246(0.75)
- ---- = 25.804 = 25' 9 5/8"

hung vertically on walls in the house. With a
mini-quad loop on my living room wall inside
the house, I have communicated as far away
as Minnesota from Hawaii, with 5 waIlS on 12
meiers.)

Constr uction

The dimensions shown in the tables are for
wire mini-quad loops. 2-40 meters . Parame­
ters 5, p, q, and m are defined below:

5 ". side length, feet (The loops arc square.)
p ". capacitance hat inset, feet
q = capacitance hat length, feet
r = capacitance hat fold-in leg. feet
(Or inches if so specified.)
See Figure I.
For the ambitious (those desiring to build a

mini-quad loop for 80 or perhaps 160 meters,
or for tailoring for a different portion of a
band, such as 10 meters) the following forrnu­
lae are provided:

147.917

7.15 MHz

See Figures 2a and 2b.
At the feed point, one end of the loop con­

nects to the 75 ohm coax center conductor, the
Continued on page / 4

t (MHz)

p = 0.1 28x (S) fee t
q = 0.n4 x (5) fee t
m = 0.304 x (5) feet
I feed the mini-quad loop with 50 ohm coax

from the rig, terminating in a quarter wave of
75 ohm coax at the antenna feed point. For ex­
ample, on 40 meters. 7.1 5 MHz, with 75 ohm
coax (Velocity Factor = 0.75), a quarter wave
IS:

To Rlt .....

YUI..u.
• lII.eli.l ion

( ' )

au. tl"".~.

Le"VUl 01
75 Ol'Im C~U

quad loop goes unnoticed. Cont rast the "cost"
of a loss of 1/2 dB, and some reduction of
bandwidth, against the "gain" of a 40% size
reduction. Add to this the forward gain (when
mounted vertically) of several dB. and side re­
jection, and the mini-quad loop begins to look
pretty good.

For low-angle rad iation, the loop works
best when mounted vertically and fed at the
bottom. but if this is not possible, mount it
horizontal ly and you can still communicate
better than with a di pole. (Inspection of radia­
lion pancms shows that while there are low­
angle lobes for a mini-quad loop when mount­
ed vert ically, there is also considerable radia­
tion in the plane of the loop. Many hams be­
lieve full -wave loops only radiate perpendicu­
larly to the loop plane. This is just not so, and

my personal experi­
ence confirms this.)

Moun ted in the
vertical plane, you' ll
have to arrange to ro­
tate (point) the broad
side of the loop; hori­
zontally mounted. the
radiation is omn idi­
rectional. (He ight
and visual impact re­
stric tions in my
planned nei ghbor­
hood preclu de my
outdoo r loops being
vert ical , . , but I've
ha d good s uccess
with them mounted
more or less horizon­
tally on the roof With
a fe w inches of
"standoff," and also

00
'\ Feed point tor hori zontal polarization,

Feed at side (rotate 90 degrees) tor
vertlca l po larizat ion ,

• S •

~ y
p p

• • S

-: ~

Eventually a ham discovers the gain, and
especiall y the quie tness on recei ve, of

loop antennas, and plans 10 construct one.
Soon enough it becomes apparent that loops
for the bands below 20 meters arc impossibly
large. A square loop on 40 meters (7 .15
MHz), for example. needs sides abou t 35 feel
long. wh ich may be unreasonably large to
erect. especially in the vertical plane. Howev­
er, a loop. or any antenna, can be made physi­
cally sma ller while ma intaining full electrical
size. This can be accomplished with loading
coils, as is frequently done in mobile applica­
tions. Unfortunately, coils do introduce some
loss. Another approach is 10 reduce the size of
an antenna. e.g. cause it to be resonant above
the desired frequency by mech anical shrink­
ing, and then capactnvety "stretch" it. so as to
achieve the proper electrical length for reso­
nance. The latter is the approach taken here.

The mini-quad loops described are no t
quite three-fifths full size, and yet, via capaci­
tive loading, are electrically stretched to a full
wave. We do n't get something (size reduc­
tion) for nothing, however. We do suffer some
reduction in bandwidth, and we lose about 1/2
dB compared to the performance of a full-size
loop. The former limi tation may only be a
problem on the higher frequencies, for which
bands a mini-quad loop can be tailored for a
specific ponion of the band. Note that the 2:I
SWR bandwidth on 12 and 17 meters (Table
I) and 30 meters is greater than the entire
width of the band. Regarding the second limi­
taucn. recall thai a very good human ear just
might detect a I dB difference in received sig­
nal " , clearly a 1/2 dB reduction with a mini-

Figure J, Diagram of mini-quad loop. See Table / for measuremefllS.
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MFJ-41 14 Match~~8oltaY/AC
$699' Power P"dCK for MFJ CW Tfl!TU-

rnlt"n or other low p;lweT ng.
Provides JXlWCf from Ni-cad D celb, regular or
alkaline D cells or 110 VAC. H~ charging
cimJit for Nkads D cells. 6x61h ,,-'WI inches.
FastCIIS 10 MFJ CW Tronsceivers and/or
MFJ-97 I. Rlmerics not included.
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MFJ-971
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MFJ-9tJ.W. MFJ-90JO, ,.IFJ·9020.
MFJ-9017 . MFJ-9015

$179~'~h

Tunes wax. baIanco.:l lines.
mndom wire 1.8-30 MHz. c~
Needle SWRIWattrnetCf has lWO

swil.chable ranges: 30. JO) or user selectable 6
W'.lR ranges. Tiny 6x6lhx2 1h inches illlIlches MFJ
CW Trtlru"ceivers. Fastens 10 MFJ CW
Trnn.seeiven and/or MFJ-4114 Power Pack to
form single unit
Rt::es ..:I SjOeO" ..... " u.,a: tl dWQe CI 1993 Ml-l~ Inc.

New MFJ CW Transceivers
. , . throw this tiny CW rig in a corner of your briefcase and enjoy DXing and

ragchewingwherever you go . . . you get a high performance superhet receiver,
crystal filter , RIT, AGC, vernier tuning, sidetone, speaker , up to 5 watts output,

'/f II b k-i anracave "",,~bbcksemi U - rea -In . . . _ _ aluminum enclosure with a
deluxe bru1>hcd-a1uminum
from JWlCI and matched
knob set. Machine screws
and prosed- in PEM nUb
are uSClJ - not sheet metal
screws.

1Ia.s powcr-on LED,
transmu LED and $0-239
coax connector for antenna.
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Threw a liny MFJ CW Transceiver in a Walk DX signals are jas; as Iood:r; ~ronJ; 1'he MFJ ar Transceivers were designed by
corocr of your briefcase and enjoy DXing and local ores because a gruciful Autonu:ic Gain Rid l ittlefield. KIBQT. He's known ",ur\dwide
ragcbe......ing wherever ~ou go. Conrol (AGe) keeps your aud., hcl COIl'iIart . for his ll:liablc high-performance transceiver

Yoe'Il tum lonely rught.. inlo exciting You get r.moolh break-in operation because designs and COUnl.'bS articles.
=~~Jld. contact fellow amateurs MFrs exclusive lnsJanl R n:ol't' f)' AGe"" grvcs KlBOT has given careful attention 10 board

\\~Ith 5 \l.'iC[S yoe'Il have plenty of p;lwcr to you irr.stantam'ouJ IrJn~il recovery. layout-, IX.-atsinkmg. mechanical . rigidity. \ 'oI.tage
work !he world even wah a Jnaki:shift antr.'11/l3.. True Receiver Incn'fl1l'fl(a( Tuning (RfI) regub:1OO and COl1lf'JOcrII sdcdlOfl b ensure

At home with a good diJX!le. vertical or True Receiver 1nI,:rcmemai Tuning (RIl) Ict.\ Slable oper.tl.ion aod Iong-tenn reliabilily.
beam. yo u' lI be eble to work almost anyone you dodge QR.\t and compensate for oecr's It meets or exceeds all FCC requirements.
you hear - can you imagine earning DXCC drift without rrnving your lrdTlsmil. fro.jUt."lll.)' . Comes fully assembled. tested and
with 5 walls? guaranteed to work

"'" """ DX'"" TO' a new DX d>W1",.~ ~tFJ lnteurated CW Stationfor tfie price of a simple stalion accessory. 1" b Your factory built MFJ CW Tnmsceiver is
II's good enough to be your only rig _ you Transceiver, tuner, f:'wer pack fastens toJ,.'i.'lher to ready to work OX right Qui o f the box . It' s

get a high performance superhet receiver, razor fonn tiny 6x6~x8 !1 inch integmJed CW station. not a kil of parts you have 10 pUI together
sharp 8-poIe crystal filler. RIT. AGC. vernier SAVE 54 5 and hope you can get 10 work.
~ave sidetonc. built-in speaker. $3298 0 F ree ,uF} CW Transceiver Manual
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Meters: 18JI68-18.1l0 MHz. MFJ·9015 covers MFJ-9117B. 17M; Each plugs into an MFJ CW Trun..'iCeiver.
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40~ 15 Mc-tcr Models.include Noyice and (keycr and filter 'I,ll. included.) MFJ.27. $4 .95. Handle for ll'uiificalions needed.
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Copper Dual-Band Super

J-Pole Antenna
Build it in less than an hour.

by Marty Gammel KAONAN
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Building Suggestions

I. You may use a Fiberglas rod as an insulator,
but you will have to be very careful with the torch
or you may weaken or bum the rod. or make it
briule.

2. When cutting the tn.-copper rubing, CUI the
57-1/2- piece from one end of the 10' length. and
the 38" piece from the other end. By doing this
you will have factory-cut edges for inserting the
Ill- dowel.

3. Be sure to keep the flame of the torch away
from the insulator 10 avoid burning it.

4. Use paste nux on all joints when filling the
pieces together. Use enough flux, since you will
be cleaning lhe entire antenna with solvent after
assembly.

5. Use a weigjuto hold the 19-, 57-lIr, and
r pieces, and the Tee and the elbow, flat when
they are sweat soldered together.

6. Use a ruler or caliper to check the spacing

Continued on page 15

T,.
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Figure I . Dimensionsfor the Super J-Po/~.

whole antenna can be made in less than one hour.
In my design I use 1/2" copper schedule M

tubing and IW son copper tubing. I had expen­
mented with using a Teflon insulator, but have
since changed my design to use a 9- length of
hard wood dowel with three coats o f lacquer as
the insulator, for more strength.

Clean all the tubing, and then from the 1/2"
tubing cut one piece each of the following
lengths: 57-lfr; 38-; 19~ ; r. and a piece about
3- long for a stub to mountme antenna In addi­
tion to the tubing. buy a In " elbow, a 1(1." Tee.
two 1(1" end caps. a In" threaded fitting, and a
cast iron floor flange for mounting. Gel a piece of
3/16" or lW soft copper tubing 42" long. Find
the center of the 1/4" tubing and bend it around a
J"-10-1-1/4" diameter water pipe or dowel.

Pul the Heal to It

Now lire up the torch and start the assembly
process fro m the bottom up. See Figure I. Use
nux on all joints, solder the Ifl " thread-
ed fitting to the mounting stub. and sol- i - --- -::;=:-- -rl"- - - - - ---l
der the Ifl- Tee fill ing. Then proceed
with the 57-l fl - section, r cross piece.
and 19- section. Pay close attention to
getting the 19" piece parallel to the 57­
1/2" piece. After these have cooled, dri ll
through boIh the 57-l fl" section of Ifl "
tubing and the hardwood dowel abou t
tW from the lop end of the Ill" tubing.
and the boI:tom of the 38- section of IUJ>.

ing. (See Photo A.) Then insert the IW
tubing through the 1/2" tubing and dowel
assembly. Sweat solder the IW tubing to
the Ifl" tubing and sweat solder lhe end
caps. After tbese have cooled. clean the
entire antenna. bend the half-wave
matching section 10 a half circle of about
4" radius around the antenna to help the
balance and match.

Simplify the Feed Point

The feed point also needed to be made
simpler. so I elongated ooe of the mount­
ing holes of a panel mount 50-239 fit -
ting and inserted a stainless steel ad-
justable band clamp. This goes on the
57- t{l" long section of l/r tubing. A
short 2-3/4" length of #14 copper strand­
ed wire is soldered to the center Ienninal
10 go over 10 the 19" section. I used an­
other stainless clamp 10 attach this. (See
Photo B.) While experimenting to fi nd
the proper feed point. I found that the
distance above Ihe crossbar should be ' _ :-<;;;;;;:;-;, ;;;;;;;;"';;;;
about 3".

1',"

PIlOIOA,Dr/ail <1/12 lI 'al'(' matching j /ub mOll/l l il lg.

\1 Jhi1e looking for an antenna project to build I
YV remembered seeing a Marine antenna called

the Super J·Pole in the 1988 ARRL Antellna Hand­
book. which claimed a 6 dB gain over a quarter­
wave ground plane. I didn't have a machine shop
at my disposal 10 fabricate the pans shown in the
Marine antenna article so I set about redesigning
the antenna using materials that were easy 10 find
and work with. I have had very good results work­
ing with copper J-poles. so I bui ll my refined vet­
sion of the classic J-pole. l tben added a short in­
sulating section, the extra half wave of venical
length. and (he needed half-wave matching stub.

Materials

All the materials except the 50139 fill ing can
be found at any good hardware store, and the

Pholo B.} ·poIt' l u d poim.
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e Fastest Counter St
with the Fastest Chip

s •

Optoelectronics
Puts the OEIO
Inside

"~"I""'",,_~II~
'-'I ."........""• •''-'I''.~
BE SURE YOU HAVE AN OEIO INSIDE

Options for the
NEW3000A
TCX030 .'
± .2ppm $100.
BL30IBacklight ..45.
Antenna - TAlOOS
Telescoping Whip Antenna ......12.
Antenna Pack 2
Includes RD27, RD50, RDlOO
RD440, RD800 - Save $32.......99.
CC30
Padded black vinyl
carrying case 15.

Factory Direct Order Line

1-800-327-5912
305·771·2050 • Fax 305-771·2052
5821~E 14th Ave, Ft. Lauderdale, FL 33334
5% Ship11andling l Mu SlO) U,S, & Canada. 15'\ qulside
continental U.S. • ViMa, Master Ca rd , C,O D. (Cu h (Ir
Money Order only).

·10Hz·3GHz
·Multifunction

HandiCounterA
•Dual High Impedance

Amplifiers
For ratio and time interval
functions

•High Resolution
Direct count to over 2OO).lHz

•Extended Battery Use
'1 Year Full Warranty
•All This and More for the

Low Price of $279.

Since the 70's the frequency
counter chip most used was the

7216 (8 digits,

lO million counts
per second). The
only way to have

a faster more
reliable counter

was to design our
own chip. So we did -

the OElO. Faster - 10 digits,

220 million counts per second.
Reliable - zero field failures.

•Digital Filter
Technique lpaklll prndillg!

Filters stable signals from
background clutter

•Digital Auto
Capture (po /f nt fl"ndingl

Holds present reading and stores
previous reading for hands free
unattended operation

•Works Even in Presence of
Strong RF Signals

'Stores Frequencies
•Increased Sensitivity
•Synchronous RF Detection

SUp«'T sensitive 16 segment
bargraph operates Independently
from counter

•High Speed ASIC
220 million counts per second.

,
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CIRCLE 2. ON FlEAOEFI SERVICE CARD



Table J. 10-40 meters

•.2.00
34·118­
4·3/8'
28-7116'
toee­
2!1

2
147.00
12-1116'
1·9116'
9-5116'
3-11116'

•

Band (meters)
FtlIquency (MHz)
S
P
q
m
T

147.91 7
s=

f (MHZ)

The table values for 5, 10, 15, and 30 meters
are derived, but based on the experiments on 2,
12, 20, and 40 meters, I have no reason to be­
lieve that the derived data is not good data.

Acknowledgements: L.A. Moxon G6XN,
HF Antennas For All Lo cations, re fer­
ence to capacity hat loaded mini -quad by
G3YDX. iii

Quad loops don' t have to be large to be
good performers. And they are "quiet: '

NOTE: Mini-Quad-Loops have been con­
structed, tested and used on 2, 12, 20, and 40
meters, with the data of Tables I and 2, with
good results. Initial SWRs in all cases, at. the
feed point, wert at worst 1_5:I, Adjustment of
the angle between p and m allows improve­
ment in SWR, In each of these cases the rela­
tionships for S, p, q, and m given in lite text
worked-c-e.g.;

Tobte 2. 2 and 6 m~ler$ (S, p , q , m , and T as
previously definedi.

..
7.150
20' 8-114'
31·3/4'
' 92'
75-7/16',..-
'00

30
10.125
14' 7-5116'
22-711 6'
135-11116'
53-!{16'

""150

20
14.1 50
10' 5-7116'
16·1116'
97-1116'
3S-118',..
200

1T
18.118
.~

12·9/1 6'
75·13116'
2901311 6'
50
250

or three inches of standoff from the wall ,
some white paint, and/or curtains or a large
picture, etc., can be used to make the loop in­
visible and yet still be effective.

Summary

You ' ll get 2-3 dB gain over a dipole, and
notice much quieter reception. Build the mini­
quad loops according to the di mensions sup­
plied. Trim the capacitance legs only as neces­
sary to achieve resonance (lowest SWR at
feed point) if metal, wiring, wood. etc., in the
near field of the loop cause detuning. The mi­
ni-quad loops can fonn the driven elements of
two- or three-element cubical quad beam an­
tcnnas.

15
21.22.
6' 11-518'
10-11/16'
64-314'
25-7116'
fH
300

12
24.940
5' 11-3/16'
9·1/8'
55-116­
21·5/8'

"350

s . -:-:=,-_ teet
I (MHZ)

P= 0.128 (S) feel x 12 • Inches
Q "' 0.774 (S) feet x 12 • Inches
m ",0.304 (S) teet x 12 • Inches
T = Wore needed to buid rrifi..quad-Ioo (ildudes extra for joint-wraps), feet
B "' Approximale bandwidth. kH2
Blnd (~efI) 10
Frequency (MHz) 28.400
S (feet, im::Iles) 5' 2-1/2"
P (inches) 8'
Q (Inches) 48·3/8'
m (i'lehes) 19'
T (feet) 3T
B(kHz) 400

Mini Quad Loops
Continued from page 10

other end to the braid side. Or, you can use an
5.0. connector mounted in a convenient man­
ner (I use PVC strips).

Apartment/Condo Dwellers and/or New
Hams

See Table 1 for 10 meter dimensions, Table
2 for 2 and 6 meter dimensions.

It is a simple project to mount a mini-quad
loop on the wall or ceiling in an apartment, or
in the au k of a house. A loop can easily be
set up around a picture frame. Small wire, two

147.917

OAK HILLS RESEARCH
ORP Headquarters

AMATEUR TELEVISION

~~GETTHE ATV BUG
NBw10Walt
Transceiver
Only $499
Made In USA
Value + Quality
from owr 25years
in ATV...W60RG

Snow free line of sight OX Is 90 miles - assuming
14 dBd antennas at both ends. 10 Wans in Ihis one
box may be all you need for local simplex or repeater
ATV, Use any home TV camera or camcorder by
pluggingthe ccrroosue video and audiointo the front
phono jacks. Add 70Cm anlenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easyl

Te70-10 has adjustable >10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & pro~rty matches RF
Concepts 4-110 or Mirage Dl0t ON-ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7,5x7.5x2.7- aluminum box.

Transmitters sold only to lioonsed amateurs, for legal purposes,
verified in the Ialest CaBbook Of &end COPy of new license.
Call or write now for our complete ATV catalog
including downconverters, transmitters, linearamps,
and antennas for the 400, 900 & 1200 MHz bands.
(818) 447·4565 m'......'30pm pol. VI.., lie, COD
P.C, ELECTRONICS Tpm (WOORG)
2522 P.XIIon Lan. ArClidi. CA Q1007 "'ry.nn (WB6YSSI

• •

....-.- .- .-•• •- ~,O

......"'n .' "":"M""'/I

CIRCLE 12 ON R£ADER SERVICE CARD

.-
e '-

"i liLi
• Single bal"Kl transceivet kit Ofleted on so, 40, 30, 20. & 15 metetS
• larrbic keyer included uslng Ialest Curtis Keyer Chip 8044ABM
• Superhet receiver design with diode mg mixer & RF pre-amp
· 4 pole crystal ladder JiRIK Jollowed by an on board audiO lilter
• Switchable HPAGCcircuit With manual RF gain control
· 2 watts 01 eudio output wlexternal speaker Jack
• Vfo luning with 8:1 vernier dial covering 100 KHz and RIT
• Sinewave sidetone oscillator 'NITrequency & level controls
• Silly smooth aSK circuit
• FillS wans of RF oulput on a. bands

• 12VOC operation
• Measures (HWD): 4' x 6 1/4- x 6 718' and weighs 47 oz
· 100% complete kit including cabinet, all components and Instructions

All coils are pre-wouod. PC boards are quality double-sided with
p1aled-thru holes (except keyer board) and component screen.

• Previous building experience desirable

CAre~~ $ 1 98.95

ORP
SPIRIT

CW
TRANSCEIVER

NEW!
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g J
tape for a weathertight seal.

II. A l {l~ pipe coupling and a length of pipe
may be uSC1i in place of floor flange for mcenrtng
in a roof tripod. II

press. Be careful not 10 drill into the threads of
the fining. After the holes are drilled, file the
opening nat for a better band clamp fit.

Figure 3. A llfe1llld SWR curve chart fm 440-l5U MH•.

between the 19M and 57· II2 M pieces.to keep them
parallel 10 each oter,

7. When dri lling the 50 -239 fi ning. use a drill

Copper Dual-Band Super J -Pele Antenna Continued from page / 2 Parts List, to-tlAA sec;1ion of $CIle<.lule I.l 1/2"coppw l\Ibino;I
t 1/2" Coppllf &Itx>w

I., , 1/2" OIIPI* TM IilIing

a 112" copper..cl caps
1.4 , II'Z'COllI*' IhMded lieIng (for~, 112" Q511loor .... (for mcuw-.g)
1.3 , PIEII 01 ~8" err l /.t· d COlJPlII' kIbinll q IollQ

~ , PiIc:tI a/ 112" hIrllwood do--' or F-.gIu IVd•
~

VII)1. 2 , so-rn panel mclI.flI COP'" lilting, Piece 0/ ' 14 ttranded ~"PI* wire
1 •1 ./ z 318'lly 7/tf' stainless band~

TOOlS IIlMIOlId;

1.0 --
'" 143 ' 44 ", ,.. '" ,.. 149 ,.. 151 152

TiD'lg_
P,OllIl. IOrd'I

Frequency (MHz) _....
Figure 2. Antenna SWR curve dum for J42-152 MHz.

EIeclrical rape
l;aulkirog compound.......

I., A we9'IllO Me!> pII'lS aligr..clMliIe -*"'.';1
s.el wggl go' • Sa*;:Il~ I*l (for , .. III ..Clllll*l

1.4 ~QI'IoIetea' ........~
(ll;I hs/'I-(:OiIl: co,,*.d__1

1.3 / .--
~ 8. After the best match has been found, you• ./ <, ./ may want to solder the SQ.239 and the stranded<1)1 . 2

V
wire end to the 112" tubing.

1.1 9. When the antenna has been cleaned and

I. , V matched. spray the entire antenna with a coal or
two of clear lacquer 10 keep it looking nice.... 441 44' 443 ... 44' 44• 44' 44. 44. ... 10. After everything else has been done, apply

Freq uency (MHz ) silicon or a butyl rubber compound to the insulat-
. . • - m section then cover the 'oint with electrician's

_. -... ..
~-,..: - .

Come in for new stocking stuffers

Fl·,OOCl
IlF OSl CATCHER ~

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

YAESU

FT..-"E
21.l 2-SW 60 r.4EM CTCSS

HE EQUIf'MFNT

• ~US ~ B i\1 I

ORDERS ONLY 1-800-TRU-HAMM
LOCAL & TECH 1·313-771-4711
SERVICE 1·313-771-4712
FAX SERVICE 1-313-771-6546

WANTED:QUALITY USED GEAR,CASHQRTRADE

I [:a ~ __ILOOK fOR US
AT UPCOMlJiIG SHOWS

IN 19S13!

N oelLE YHE!UHF

tf' fgul>MfNI

IC·2SAT
2M 2-6W DEl MICRO

MEl

BI!JToTERN0T. GUSHC

. . ........~ -._, :''"\ '-

'OHM
~IA 2·~W MICRO~o l.lEM

KENWOOD
COD'' Wtlcll mt 1S4.oo. ' hlppllllll

HE EQUIPMEHI

MOBI f ytlfNHt

TERMS: !'rica U. Nat Incl. .. SIlIItPIllt .
P'r1Cl1lnl11 Anflabill!J' S.bject III

CJqo"ll1 W~blllll MIIIIClI
Mosl Onl.<I Shlptld TIll Sime 01'

•

•

•

w
"­en
-czz
W
f­
Z
-c
•

•

fi!
f­
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w
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o

s
Z
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P.O. Box 567 · Van Nuys. CA 91408
UL TRASONIC TRANSDUCERS

MATCHED SET

TERMS:~__ " Q. OO.~"1WldIi1g

brtt.~ /:Oili>WU/ U.S-A H ,OOp« ordH. N on.,.
iod.d v Al(. H( PA OI'e--do_ ,.,W.,......
N ...- do" ...... CAt.f'CA'rIIM _ ........ _

.. (7.25'" 7.~ 7.1$"" .25'" U") .0 ••
IJmItod NOCOO Prien JO _ ......

or me r
FREE 64 p,,~ Oll.1og

(CuI'"The US .A. SencI$z.oo PMt.1

ALL ELECTRONICS CORP.
P.O. Sol( 567· Van No s CA· 9'408

12 VDC
COOLING FAN

12 VDC
20 AMP RELAY

~'IO(""I I
WHITE - U.L.lililed. r;:-;;;)
12Vdic tr lomwt. ~

2.1 _ ...
witI~ g r ..,
CAT' DC'TX·125W
$4.50 each • 10 lor $30.00 • 100 lor $26S .00

-,~
, MDA 12Oi25LB
12Vde, 110 .... Bl-*
1Iw.. ;:' .be~ WIll
5 bl* ;',. ' .
3.83" tqI.Wti X 1·lhiclo. _~
1,(" piytIil...... ~

CATlCF-1a
$7.50 each

TWO CHANNEL
COLOR ORGAN

P & 811 S86R-1DD7 It-........to.)
DPDT 20M1)~ NiIay. 12 \'de,
32ohm llllil.~~
.,;tival_ d...l .nap-.,;tion twilcheot.
lei-' Iorwncj;ng"**",-, Iauro:lry,
HVAC WIll " ........ QCIOltrOI'l"-.
2.1,. X 1·kxApoioItWlll~

........ __ 41"$ <lUI tel 1.1l"_
1.Il3' hiyh.. O.25" qc"''' '' ..

CATlALY·140 52.00Nch

12 VDC 500MA
WALL TRANSFORMER

P...-.icIJ_miIled .-*0.. pUr

\dI.-l1or _ -eroI,,-... ~t:o.reW .............._~ , • 'Mc.
T_~EFR-0H840K24
0.5' diL x0.37".
Rec*wr; , EfR·RU64OK25.
0.83" di.. X 0.48'.
c.m.r~ 40 KHz. e-:l widlt>: 4Khz +

CAT' ooT·23 $2.00 per sa(

0-,..- ....-
--~--• ; "'tel

1l'OA'" orolt>er
.....nd. e-i"lil
10"" 10 brighl .,..;I dm
0..-.9_1 , ocr WIll~ 120VIIC~WIll

o.ApoL Pft;O ," .100' _1ighI ...... lIPto 20D _
P. dlAi..... s.... I) _*..b.-il
~ 0.25" qc ....... 1or~ liI* _ indud­
-.I, • .2t\. X3.85' . Hook"", d......, incIudf,d.
CAn COAQ.1 $6.50 each

• Complete Line of VHF!UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus 10, COR, DTMF
Control Bdl., Antennas, Duplexers,
cabinets, etc. Inquire,

Available wIth AutopatchIRever."
Patch/Landl/ne Control; TouchTon.
Control of various repeater functions;
'PL': " Eme'6ency Pwr.RD; HlghILow
TX Power; Tone & TImer Units; Sharp
RX Filters; Power Amps, ere.

Of course, If you do want a Full Fea­
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of 'bullt·ln' options,
then you want our SCR1400-the
new euceeesor to the " Indust ry Stan­
dard" SCRtOOO/4000.

However. all of the "bells & whistles"
have been eliminated-at a large cost
savings to you! The S·7R is a real
" work-horse" basic machine designed
for those who want excellent. super-re­
liable performance-but no frills! For
use as a comp lete "stand-alone" unit,
or with a controller.

For that new Machine-Spectrum
make. 2 lines of Repeate rs-the
Deluxe SCR1400 and the new basic
low cost S-1R line.

The S-7R Repeaters maintain the
quality of design, components and
construction which have made Spec­
trum gear famous throughout the
world for years.

S·7R Basic Repeater
• " Sta nd Alone"

or use with
your controller

For High Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

SCRI400
REPEATER WIlSO WT.2M Amp
UOA POWER SUPPLY.
(All noms ...nable ..parately)h0r~

• 10-40 Watt Units
• 2M, 222, 440 MHz
• Super Sensitive/Selective Receivers
• Unusually Good Repeat Audio
• Proven Performance throughout

the Wor ldl

Shown In opti onal cabinet .

Call or write today for details and prices!
Get your order in A.S.A.P.
Sold Factory Direct or through Export Sales

Reps. only. ~~~~~~~~~iiiiiii~i~ii~~

CIRCLI! 1... ONREADER SERVICE CARD



HR2510 Hi-Power

Modification
Increase the performance of this popular HF rig.

by Carl Merrill

Figure 2. Modificatiolls to the PC board. bottom view.

at 24
2 SCI'973

Results

The purpose o f this change is to make the
2SC2086 provide gain. for in an emitter fol­
lower confi guration, the gain is always less
than 1. It works better, and saves the cost of
the ECG-340. I have completed this modifi­
cation on approx ima tely eight d ifferent ra­
dios and they work fine. They can be heard
in places they couldn 't reach before. II

_BY
Rtf>..
ISO CA'" It /o3/'91

0 13 <1 H~I35 Ot24
01 Rlf> f> 2 S519 732SC20B6 .... = I"","," 1 CI20 15 k

" " " RI6S ~~I OO "-
RI67 Ct34 330 m
!co I-

~

-=~ ORIG INAL CIRCUIT, HR2 51D- - - - - - - - -- - - - --
• Y

RI64
150

0 134
0 124

~ 166 2 SCt 9 732SC2086 .... I H 2o 15k
r-,

CI34 R165 _-!c CIOO "
RI6 7

> rCt 35 330 r' H O
100 01 I-

-
'-'"

• • •Figure J. Modifiwtu)Il j orl1lcreased po.... er jor the Uniden HR25/0.
Top circuit is the original; bottom circuit is the modified version.

network from the emitter. Remove the 0.0 1
uF capaci tor (C I 35) from the collector of
thi s trans istor to gro und . Bridge the foil
from the open end of the network to the col­
lector fo il. Now, solder the removed 0.0 1 uF
(C l35) to the bottom of the board from
the emitter to gro und. See Figures I & 2 for
details.

4. Check your work carefully for any sol­
der bridges and tum
on the power. The
AM output will nor­
ma ll y j um p up to
abo ut 15 waus after
th is modi fi ca t io n .
Tum the AM power
ou tpu t dow n to
about 12 10 13 watts
by adjusting VR I07.
T h is is plent y for
this radio and will
sound real nice o n
the a ir. Yo u sho uld
find th a t the SS B
power will now be
arou nd 25 to 32
watts.

5. Adjust the SSB
o utpu t fo r pe a k
power by feeding a
singl e I kHz ton e
(o r d ual tone ) in to
the ra d io whi le
adju s ting VR I 0 4
(the SSB ALC
pot).

6. If your radio
needs further align­
m ent , co ns ult the
app ro priate se r­
vice manu al s fo r
the HR2 510 and
the HT X-I OO. The
2SC497 m a y be
o btaine d from RF
Part s, 1320 Grand
Ave ., S a n M arc os
CA 9 2069. Te l :
(800) 854-1927 (for
o rders only).

A fter reading the high power modi fica­
tion originally published in 73 Amatellr

Radio Today ("Beefing Up the Unidcn and
the HTX- lOO" by M. T. Stacey KC4HGH,
September 1989. p. 48) and then changed by
th e o rig ina l write r (73 Amateu r Radio
Today. " Updates," November 1989. p. 76),
I discovered another method that is eas ier
10 impleme nt and has give n cons is te nt
results.

The modification in the 1989 article and
update requires you to change the output
transi stor from a type 2SC477 to a type
2SC497. then change the pre-driver transis­
tor Q 134 from a type 2SC2086 to a type
ECG-340_

I found that the ECG-340 didn 't rea lly
give any more drive 10 the driver transistor,
for it is an emit ter-follower, with a gain of
less than one, so I left the 2SC2086 portion
of the circuit alone.

The Modification

The following modification will give you
marked improvement in the power output of
the HR25 10 and is easy to implement:

I . Change the output from a 2SC477 to a
2SC497 and make the necessary bias adjust­
ments as follows:

Connec t the radi o output to a 50 ohm
dummy load and set the frequency to 28.005
MHt:, USB mode, with no modulation.

Hook up a meter (0- 100 rnA sca le) be­
tween test po ints T P4 ( +) and TP2 (-) to
moni tor fi nal amplifier current.

Key the transmitter with no modulation
and adjust VR 112 for 80 rnA collector cur­
rent (Q 132).

Place the meter 's negat ive lead o n TP3
and check the driver current.

Adjust VR 113 for a driver current o f 50
rnA, if necessary,

Repl ace shorting bars into TP4, TP3 and
1l'2.

While tuned to 28 MHz, adjust the AM
power o utput to about 5 watts by adjusting
VRI07.

3. T um off the power and locate Q 134,
the 2SC2086 amplifier transistor. Cut the
foil (as sho wn in Figure 2) to remo ve the
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10 Meter X-Beam
Upgrade your antenna as well as your license.

by John E. Williams N5SJZ

days of drying time between each coat. Next
week. the plywood and the tubing will be
ready to go.

The first step in actual construction is to
draw an X on the center board where the cop-­
per tubing arms will go. After drawing the X.
measure 2.256 from dead center on each line.
This is where the end of each ann is placed on
the board. Place the pipe brackets over one
arm and usc this arm as a guide for marking
holes for the bracket bolts on eaeh line. Next.
drill the holes for the brackets and a l.2Y
hole at dead center for the mast. If you are us­
ing a larger or smaller mast you should adjust
the center hole size accordingly.

The next step is to dri ll a small hole on the

<-
•

Photo B. Close-up of the coax COllllectvr soldered to the drivel! ete­
melltorms.

Ph oto A. The construction team with materials. Left to right: John
Williams N5SJZ. Debby Williams N5SKA, Joe Nunnamaker KD3VR.

- ­'"

copper tubing for several reasons. First. cop­
per is less than half the price of aluminum.
Second, unlike aluminum. copper can be sol ­
de red-to directly. And finally. copper has a
lower resistance to radiation. perhaps giving a
slight perfonnance edge. For the center sup­
port we chose a I /2~ thick. 2' x 2' square pre­
cut piece of plywood.

After purchasing the necessary materials on
a Saturday, we planned to build and put the
antenna on the air the next Saturday. All the
materials for the antenna cast less than S40.

Construction

The first step is to prepare the copper tub­
ing and plywood. Cut the fou r 8' pieces of the

wi th a pipe cutter,
then use extra- fine
steel wool to polish
the copper tubing to
remove oxidation and
let the beau ty of the
copper show. To en­
sure that the antenna
will connnue to look
good and resist the el­
ements. apply several
coats o f a spray-on
acrylic protectant to
th e cop per tub ing.
Prepare the plywood
with two or three
coats of weatherproof
paint . allowing two

- ---,.-•

-- ------------------------------------~---~----------<.

• c__•

• -- ••••-'- -- •---• ._. - -... -- .- •
T. ..

After a year as no-code Techs. my wife
Debby N5SKA and I decided ir was time

10 upgrade to Tech-plus and work some OX.
With help and encouragement from Joe Nun­
namaker KD3VR. passing 5 wpm was much
less of a chore than we had imagined. The big
day was here and we had our 5 wpm Cenifi­
cates of Successful Complcnon in hand; it
was time to work the world.

I had previously purchased a small 10 me­
ter rig and had put up a simple 10 meter hori­
zontal dipole in anticipation of this day. Over
the next few weeks. even though I made sev­
eral contacts. I was not happy with the results.
I felt it was time to upgrade my antenna. First
I considered several commercia l antennas.
However, I had caught the bug for home­
brewing with a 2 meter amplifier kit and had
met Joe in the process, bUI mat's another sto­
ry. Since this was my first antenna project, I
wanted it to be simple. high performance. and
low cost. At fi rst my criteria seemed mutually
exclusive. but then I came upon an article in
the AR RL Ha ndbook by Brice Anderson
W9P NE concerni ng X-B eam antennas. I
spoke with Joe and told him my idea. He en­
thusiastically agreed to lend his expertise and
help with the project.

Materials

I wanted to construct the antenna with ma­
terials I could locate at the local hardware
store. So. with Joe and Debby. I paid a visit to
the hardware store. For the X-beam arms, we
considered aluminum and copper. We selected

Figure J. Top I'iew, looking down,
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ATIENTION ACC OWNERS!
AN D AU. OTII ER REPEATER

CONTHOLLF.H OWNERSl

DVMSI1+
Digital Voice Mail Sys tem

• 1024 U~ voice IN.i! sysl~m. work.
like .. vetce BBS!

• All fe..tu res p romptfll by .. pte.., ..n!
fem.lle voice!

• Slor..ge l imited only by ava ibb le h'lI"d
disk sp.l(e!

• CommuniColt~ with RC-8S19618SO
\l$ing bU5y/datlllin~!

• 100 "enl.ldv;l~ schlPduler with ~al

vQin'dockJ,oIlend;tr!
• ~(k8round uplGlldfdown lo.ld of ..II

files vi,) o ptio na l modem l
• M..nyother lutu,", too many to lIsl here!

The DVM s n + is now .. \1;1;1..1>1 . for S349!
~mo nSHtte and m..nuals .I...ail.lble!

XP~:KTEK H.;cTK()~ ICS

SJI2 Ern",' Road
Lockport , N"... York 14094
Call today! (716) 4~3OOlI

~ yo..- n.t:t>er dI.do 0Uls0de ..."
Ihe BWM-l WOodow Mount. Th is
handy mount clips Over you , ca r's
w;ndow an d ..Is your a ntoooa get
ou1 and above the car roof giving
you belief f8OlI8 into you. local Of

distMnI~"-H91 quMIy BN(;
10 8NC ...... . l8dor can be used on
your own coe. Of .... optional 6"

50 DIlm. Model Be 6-174 Cable, priced at only $ 10 ,9!>'
You can buy llQIh !be mount and the~ !of S23.00·
(cable lind IIn!OIll1ll shown in photo are I/)(/,a cos t op/iona)

•.IlIi;lu do ogI MrnJ:<AIa!lts \a1 Q!' I!Jmjosl & haod~ng

AM $2.50 S&H per ordno' . Mast.... Card & V... IO OIea , .
Send 1or.,..1TIClfIlNy flyer on radoo _ ~ l peciah

Trionics PO Box 1434

Rancho Cordova, CA 95741
Phonel fax: (916) 366-7408

Why buy a TNC?
PCHF FAX +PC SWL ~l79.00

SPECIALCOMBINATION OFFER

CIRClE 2 44 ON READER SERVICE CU D

Cl-RCl E 1641 ON IlEADER SERVICE CAIlD

REFER ENCE LEVEL adiOl!S
i-opI.JI ll!ItIUato< lnl lF gaie.
c.o-DYII ir'l lillll lnl_n_

S1'AN~ '" ""*' d '"
IllCCW'Il bIo'f~ ' ,eo""---­_ ...

Rf INPllT ilCCefllI~ to tle
obIt!'o1ld ffom lets fIan 2 r.tIl tl

~ fIan 1000"".

lIFIO SPAN tlQIlIy plICa

~.. .. zero span modi
lnl aclrVa~ aur:io
<lomo,i-daterklr conWlfllllrll

=:::-+---.:""""~

TUJrING QoISlI'" ClBf*r~ 01".
""ll' 10 \IIiII sq:woIs d _ _ .: '"

'*"'" 01'" ,..,. a-d '"~•...,
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2 1 MHz In One eepl
AVCOM'sNewPSA-65APortableSpectromAna/yier

The newest in the line of rugged
spectrum analyzers from AVCOM
offers amazing perlonnance for only
$2,855.

AVCOM"S new PSA-65A is the
first low cost general purpose port­
able spectrum analyzer that' s
loaded with fea tures. It's small,
accurate, battery operated, has a
wide frequency coverage - a must
for every tecnrncian'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
65A is ideally suited lor 2-way ra­
dio, cellular, cable. LAN. surveil­
lance, educati onal, production and
R&D work . Options include fre ­
quency extenders to enable the
PSA.-65A 10 be used at SAl COM
and higher frequencies, aud io
demod for monitoring. log periodic
antennas , carrying case (AVSAC),
and more .

For more information, write , FAX
or 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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Photo C. Using plastic wire ties to secure rails to nylon supporting
cord.

Photo D. Close-up top view of fi nished antenna center boa rd.

Photo F. Side ,'iew ofcurrent balun (RF choke) 0 11 alltenlla.
Photo E. Bottom \'it>w of censer board. John making current balun
(RF choke).
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brackets to support the antenna. Place two
brackets on one side of the center board and
one opposing the other two. Start the Lbrack­
ets about I " away from the edge of the center
hole to allow for proper U-bolt placement.
After marking and drilling holes , mount the
Lbrackets securely to the center board. After
mounting the L-brackets, place the antenna
mast through the center hole and secure the
antenna to the mast with three lj-bolts.

Now that the antenna is mounted, the next
step is to form a current balun (RF choke).
Fonn the balun by winding six turns of coax
(directly below the center board) into a 6" i.d,
loop. Thi s keeps RF at the antenna and pre­
vents stray RF from coming down the coax
cable.

You are now down to the finishing touches
to make the antenna last longer and perhaps
pe rform better, Placing pl as tic wire ties
around the coax directly above and below the
coax fecdhole in the center board will provide
strain relief for the coax. Coax seal applied to
exposed coax will keep water out and will
prevent premature coax fa ilure. Finally, to
help ensure a longer life for the center board,
apply touch-up paint 10 any small chips that
resulted from dri ll ing.

Mounting and Finishing

Now it's time to prepare the antenna for
mo unting. For good st rength use three L-

id copper wire instead of Copperweld wire.
Start with each driven element tail 36" long
and each director tail 30" long, If you use alu­
minum tubing or smaller gauge wire you will
need to stan with each element tail 12" longer
to ensure thai the antenna can be tuned. If us­
ing coated wire, carefully scrape away about
I " of the enamel coating at the ends of the
wire to be soldered. To ensure a durable con­
nection, bend the ends of the wires in I ", then
solder them parallel to the anns.

To provide support for the element tails,
use nylon cord stru ng through the ends o f
the arms. To prepare the arms for the cord
drill two I/S" holes, located 1/2" from the
ends of each ann, parallel with the cente r
board. Pass one length of nylon cord through
the holes, pull it tight and tie it securely. Place
the element tai ls beside the nylon cord and
use plastic wire ties to secure the m to the
cord. The cord not only suppo rts lhe element
tails, it also strengthens the entire antenna
structure,

center board between two arms. It makes no
difference which two arms you choose at this
point since they are all the same length. Route
the pigtail coax: connector (o r pla in coax)
through the center board and solder the inner
conductor to one ann and the outer braid to
the other. Tbesc now become the driven ann
elements. To ensure the best contact, clean the
areas on the arms 10 be soldered with stee l
wool to remove the acrylic protectant prev i­
ously applied. Since the weather was some­
what cold, we used a propane torch for sol­
dering instead of a so ldering iron. Since we
were concerned that the paint would be blis­
tered by the heat, we solved this potential
problem by placing a double thickness of alu­
minum foil under the arms when soldering
close to the center board. After soldering the
coax connector, solder a heavy piece of cop­
per braid to the oth er two arms. The arms
connected with copper braid become the di ­
rector arms.

Now that the driven element and director
arrns have been determined, it's time to solder
the element ta ils to the ends of the arm s.
S ince the e lement tails will not be under
stress, we chose 16-gauge enamel-coated sol-
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Radios for Business,
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Stocked & Serviced,

Patches telephone calls from
your radio ID pt-ooe line. Great
for making and receiving phone
calls where there are no phone
lines. Simple to use. Write or lax
for i'lquires.
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Business marine av iat ion,
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T5140S. TS69OS. RZ· l . TS-79QA. 1595050.
TH-7llA. TH2&'48A, TM-94IA, TM-74 1A.
TM-732A. "TM-64IA

KENWOOD

MARINE RAOIOS
ICOM M7. M1 I. M56. M700TY. MBOO

AVIATION PORTA6lE ICOM A·2 1
UQTOROLA MARINE KING KlC 99

Satellite telephone in
suitcase for worldwide
use, also for use in car
and wireless telephone
(for export) . Motorola
cellular phone stocked.

(144, 220, 440
MHz),llOIoop.

Comput..-lnterfKP
StocUd: MFJ·1270B.
MFJ-1274. MFJ·1224, AEA
PK·88. MFJ·1278T , PK-232 MaX
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Saturday 10- 5pm lS<tnday 11· 2pm

IRT/LEX·"Spring St . SI.lioo" . Subway. : BMT­
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We stock: AEA. Alinco. Ameco. Amer itron. Antenna Specialist, ARRL.
Astatic, Astrcn. B&K. Belden. Bencher. Bird. Butternut, CES. Cushcraft.
Oalwe. Elmac. Henry. Heil. Husller . Hy·Galn. leom. KLM. Kaotroo ies.
Kenwood. Lar sen . Maxon. MFJ. Mirage. Motorola. Nye . Palomar. RF
Products. Shure. Standard. TUBES. Uniden. Yaesu, VtN'oflex, Duplexers.
RepeatllfS. 5cannefs. Radio Plblcatioos

WE NOW STOQ( COMM£AaAL COIIMUHlCAtlONS s n n ..

HAM OEAlEFlINQUIFlES INVITEO PHONE IN VQUR(lflOER & BE REIt,tBURSEO

COMMERCIAL RADIOS el_ked ••ervlo," on It,..ml....

Amateur Radio Course. Given On Our Premises, Call
a.lltort Order. Shipped Im medl. te l,.

I FAX: 212-925-7001

CIRCt.E 4 1 ON READER SERVICE. CARD



The fina l srep before go ing on the air is
tuni ng. First, remeasure each element tail. At
this point the driven element ta ils are 36"
and the d irector tails are JO". The driven ele­
ment tails must be exactly 6" longer than the
director element ta ils. If Ihey are no t the
same, cut them to length. To tunc the anten­
na. place it in its fina l position and measure
the SWR. The antenna is tuned by taking the
antenna down, cutting 1/4" o ff each tail ,
putting the antenna up, and remeasuring the
SWR. It will most likely take several rounds
of checking SWR, CUlling the tails, and re­
measuring SWR before the antenna is tuned.
Our final measurement for each driven ele­
ment tai l was 34" , while each director tail
was 28". As shown in Table I, the X-Beam
antenna is usable from one end of 10 meters
10 the other! S ince the tail lengths may vary
according 10 the material used in the antenna
construction, the antenna height, etc., it is
much better to stan with tails a bit too long
and cui to size.

Performance
The X-Beam more than met my expecre­

tions. Accordi ng to the ARRL Handbook,
forward ga in is about 5 to 6 dBd. Also, the
angle of radiation seems very low. The first
noticeable difference in performance was
thai we could hear many more OX stat ions
than with the dipole.

Photo G. Thefinished antenna.

I have gotten repons of 2 to 3 S-unil dif­
ferences from both stateside and OX sta­
tions, depending on where the beam is point­
ed. With only 25 watts, I have been able to
work p ile-ups to OX s tatio ns in Senega l,
New Zealand, the Balearic Islands, Denmark
and Japan. 10 mention a few. Now I have a
fighting chance in pile-ups. Put one up and
you will, too. II

,
1
1 pinl
1 can

15'

'"3
3

eo
40

9

Parts List
Pieces 112" copper lubing.
cut to 6'11· each
2·looloSquare piece plywood
Weatherprool painl lor ptywood
Spray aCf)'lic prolectant lor llJbing
16-gauge copper wire
Heavy copper braid
Heavy L-brackets

"""'"112" pipe cerres
Small tens. 1f4° x 318"
Large bolts. 316" x 1"
Nylon cord
PlastiC wire lies
Coo• -sear

SWR Measurements
Frequency SWR
28.0 1.6
28.1 1.5
28.2 1.4
28.3 1.4
26.4 1.3
26.5 1.3
28.6 1.3
28.7 1.3
28.8 1.3
28.9 1.2
29.0 1.2
29.1 1.2
29.2 1.2
29.3 1.3
29.4 1.3
29.5 1.3
29.6 1.4

AUTO-ID AUTOMATIC MESSAGE BROADCASTER
T he AUTO-IO is a solid state d igi ­
tal vo ice recorder that was devel ­
oped e speciall y for 2 wa y radi os . It
s imply p lugs in between th e radio
and it's microphone . With the use
of your ra d io m icroph one , you can
re cord u p to 5 sepa rate me ssage s
tha t can be pla yed on the a ir by
p ressing One of the 5 message but­
tons. The AUT O - I O also has a
bui lt -in t imer that monitors your
PTT ( push to talk ) acti vity . Rec ord
your station ident ification , and
thereafter any t ime you are on the

ai r, the AUT O-lD will broadcast your lD
me ssage for you . T he AUTO-ID's me ssage II I
ti mer can be set for inte rvals 00 or 9 minutes
or it may be se t to broadcast your message

-r- .-· -• · • •• · · • •.
•• · • •

[ } •-- • --

e very time you use your PTT. With
th e use of the AUT O-I D's b uilt in
sp eak er , you can monitor the mes­
sage that the A UTO-I D is broad­
casti ng, regardle ss of whether the
selected message was broadcasted
automa tically or manually .

The AUT O -I D comes with plugs
fo r an Alinco or Kenwood mobile
amateur rad io . T here are accesso­
r ie s ava i la b le t o int e rface the
AU T O · I D to mos t other types of
radi os .

$149.95

Timer enable/disable switch.
All solid sta te construct ion.
Up 10 5 u p. u te mesSiges can be pl.yed
individu.lly.
) 2 seconds of total digit.1 . udio stora ge
t ime.
Simple to use .
I year lim ited warranty.

VISA . MC " DISCOVERCOD·

2948'h Honolulu Avenue
La Crescenta , CA 9 12 14
Tel : (818) 249·) 006
Fax; (818 ) 248 ·0840

MING COMMUNICATIONS

12VDC power jack.
Microphone patch cord (I NCLUDED).
II OVAC . dapter (INCLUDED).
fully wire d and tested, j ust plug it in.
No soldering required.
Built in 10CiI spuker.·
Adjustable speaker volume.
Adj ustable microphone level.

------------ FEATURES-------------
Adju stable message broadcast t ime. (Mes­
sage - 1- only)
Connects direct ly in line between radio and
microphone.
Pre-wired for Alinco and Kenwood Mobil e
radi os.
Power, Record and Play LED indicators.
TX ready LED indicator.

MINC
TW

Communicati o n s

CIRCLE Uti ON READER SERVICE CARD
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I:J,ASTRON
16tt:, CORPORATION

9 Autry
Irvine. CA 92718
(714) 458 -7277

MODEL VS·50M

ASTRON POWER SUPPLIES
• HEAVY DUTY' HIGH QUA LITY ' RUGGED . RELIABlE •

SPECiAl FEATURES PERFOR. ..CE ' PECIFICATIOI'
• SOlIDSTATE ELECTRONICAllY REGULATED • INPUT VOCTAGE: 105-125 VJ,G
• FOl.D-8ACI( QJR1lENT UMlTrNG PI'*Cts Power Supply • OUTPUT VOLTAGE: 13.8 VDC ~ O,OS votts

from excessive CUlTent &continuous shorted output (Internally Adjustable: 11·15 VDC)
• CROWBAR OVER VOlJAGE PROTECTION on all Models • RIPPLE Less ItIan 5mv peal! to peal( (full load &

U;lIP! RHA. Ra-.tA, Rs.M RHL..IlS-5l.. low line)
• MAI~AJN REGULATION & lOW RIPPLE al low line Inpllt • All units available in 220 VN; input voltage

Vil1lalle (except for Sl-11A)
• HEAVY DUTY HEATSINK. CHASSIS MOUNT R.lSE
• TH REECONDUCTOR POWER CORD excepllor RS-3A
• ONE YEAR WARRANTY . MADE IN US.A.

RS·L SERIES

Col... C4lIIInlllUi ... Slze (I,n ShipPing
MODEl Gr.y Bil ek Duty IAllpsl 'AmPlI H-W "O Wlllbs.1

• LOW PROFILE POWER SUPPLY
Sl ·11A • • 7 11 2Jf. x 71f1 x 9'/. 11

ContlnullIJl '''' SllllnCb Sh"i"jMODEl DlIt' jA..psJ IAII~I II "W " Wl [IlL
• POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-4l 3 • 3'h x 6\1, x ]'1. 6
RS-5L • 5 3'h It: 6'11 It: 7'1. 7

• 19" RACK MOUNT POWER SUPPLIES
CanltnuDus ICS· Size [lNj S",~;nj

MODEL Duly lAmps) IAm pI) Hx Wx 0 WI. bl .
RM -12A 9 12 5'1. x 19 x 8V. 16
RM ·35A 25 35 5'1. x 19 x 12\\ 38
RM -SOA 37 50 5'1. x 19 x t2'h 50,.- 50 55 7x 19xt2\\ 60

• secerare Volt and Amp Meiers
RM-12M 9 12 5'1. x 19 x 8'1. 16
AM -35M 25 35 5'1. x 19 x 12 :h 38
AM-SOM 37 50 5'1. x 19 x 12 'h 50
RM -5OM 50 55 7x19x12 'h 60

"'.. C.eli....1 ItS' SlnlIN) nl"ll ,
MODEL On, "'" Illy lA_,ll IA_, I) IxWx D WI. Ilh.1..... • 2.5 3 3 x oi" x 5,," •...... • • 3 • 3"'x 611:1x 9 S

RS-SA • • 5 311:I x 6'1a x 7110 7
RS-7A • • 5 7 3'" x 6¥.! x 9 ,
RS-78 • • 5 7 oi x 7¥.! x 10,," 10
RS-l0A • • 7.5 10 oi x 7'h x 10.lfo 11
RS-12A • • , 12 aw x e x s 13
RS-12B • , 12 oi )( 7'1t x 10"" 13
RS-2OA • • 16 20 5 x 9 x lOY:! 18
RS-35A • • 25 35 5 x11 x 11 Xl
RS-50A • J7 50 6 x 13J,i, x 11 ..

tHlieeHI ItS' SinllNI S'I"il'
MOI EL Ally lA_,ll IA_,I) IxWxD WI. (lh.)

• Switchable YOIl: arJ:l Amp meter
RS-12M , 12 oi'lt x 8 x 9 13

• Separate volt and Am p meters
RS-2O" 16 20 5 x9x l0'lt 18
RS-35" 25 35 5 x11 x 11 Xl
RS-50" 37 50 6 x 13,," x 11 ..

MODEL RS-35M

. -,
I I 0

MODEL RS-7A

RS-A SERIES

RS·M SERIES

RM SERIES .ODEl ' .-35M

SL SE

VS-M AND VRM·M SERIES • 5eparate Vol! and Amp ....ters . Output \oloIIaue adjustable from 2-15 ¥OIls. Cooenllimit adjustable from 1.5 amps
10 Full Load

- C.elielt" ICS" SlnllNI 1'1,,11'

"" "". Illy Ib,l] A.,I I xWxl W1.llh.)
• • 5 7 4 x 711:I x to,," 10
• • 7.5 10 4 x 711:I x 1011a 12
• • , 12 4'k x8 x9 13
• • 16 20 S x9x l0'lt 18

CIRCLE 1& ON REAOER SE RYICE CARD

lalEL
RS-7S
RS- '1lS
RS-'2S
RS-20S

C..ll....1 ICS' Sln lIN) "1,,11'
MODEL DII, lA_,ll Ib,ll IxWx D WI. Ilh. 1

@13.8VDC @10VDC @5VDC @13.8V
VS-,,. , 5 2 12 411:1 x8 x9 13
VS-2OM 16 , • 20 s x a x 1011:I 20
1IS-35M 25 15 7 35 5x 11x 11 29
VS-... J7 22 10 50 6 x 13,," xl1 ..

• Vatiable rack mounl power supplies
VA..,," 25 15 7 35 5110 x 19 x 1211:I 38

MODEL VS-35M YAM-SOM 37 22 10 50 5'1. x 19 x 12',1, 50

• Built In speaker

"1C5-lnlermitlef11Communication Service (so.. Duly Cycle Smin. on 5 min. offJ
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, by Steven K. Roberts N4RVE

The Ultratorch
A tool for liberation.

Master Appliance
P.O. Box 68

Racine WI 53401
Telephone: (BOO) 558-941 3

Price Class: $60-$80 list,
depending 00 model.

I'm sure you know the
problem. There is some

trivial solde ring task to be
performed ... out in your
car, up on the roof, or un­
der the hood of your car.
You spend far more time
messing around with tan­
gled extension cords than
it takes to do the work it­
self.

Or perhaps it's worse
than that: You're bicycle­
mobile , h a lfway up
Slumgullion Pass in Col­
o rado , chattin g with a
mountain-toppe r, when
he starts complaining that
your signal is intermittent
You stop to look, and you
see it-the kluge antenna
co nnection you kept
meaning to fix has come
loose at tast. Do you try
to hold it together with
duet tape, or pitch camp
and wait for an airlift?

Sometimes it's merely
irritating-you're in your
shop , crawling around
some piece of gear, and
your coffee sails off the
comer of the bench when
you tug on the iron's cord
in a futile quest for that
extra three inches. Argh.

It's a pain to be teth­
ered, isn 't it?

The Solution

Numerous co rd less
soldering irons have ap­
peared ove r the years,
both electric and butane . As a full-t ime
nomad, I've tried them all with generally dis­
appointing results .•. dread ing on-me-road
soldering tasks until now. l ast year I finally
found a portab le tool that Is actually MOR E
useful than any of my conventional lab sol­
dering stations-the Ultratorch from Master
Appl iance.

The company offers a number of models,
but my favorite is the UT·l00Si (self-igniting).
Avai lable with 16 different tips plus a heat­
shrink nozzre. this 10-inch, s .s-ounce 1001
will change your life. I actually carry TWO
of them on my bicycle : one permanently fit-
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Photo A. The UT-100Si from Master Appliance.

ted with the heet-stmneer. the other with a
0.5 mm tapered-needle soldering tip. Th ey
both see heavy use in labs and on the road.
Us ing it is a s imp le matter of turning
on the gas at a suitable level and pushing
the built-in piezoelectric igniter button. After
a few seconds it's ready for work-it's that
simple.

Ultratorches run on standard butane and
refi ll easily from the canisters sold in grocery
stores for cigarette lighters. The self-Igniting
model gets about three hours of use on its
mid-range heat setting. There is also a model
without the igniter (the UT-100}-this gets

less running time per tank­
ful, but has the advantage
of a 2372-degree-F torch
mode (the UT-100S1 will
do that 100, but only with
its relatively fragile innards
exposed ... not recom­
mended).

I have found the power
to be quite acceptable for
all th e usua l hardware
hacking and maintenance
tasks, up to and including
coax connectors and PC­
board ground planes (us­
ing a larger tip, of course).
At the lo w-wattage set­
tings the tiny tip is com­
fortable around deli cate
circu itry, and the heat
shrlnker will pay fo r the
tool all by itself. Quality is
excellent, and various little
touches indicate that the
designers paid close at­
tention to the needs 01 the
market~jke a flat area on
one side to keep it from
rolling away.

Another model in the
tntratcrcn line is the UT­
SO, a pencil-length unit (Er
and 2.2 0 2 .) complete with
pocxet clip . It's not sen­
igniting, but it has all the
other teamree. inc luding
torch mode. Though it only
gets about 20 minutes on
a charge, it fits jusl about
anywhere and is ccmtcrt­
able around dense pack­
aging .

I have probably burned
over a liter of butane in my two units--over
100 hours of use. I've been on my back in a
campground , fixing a bicycle wiring harness
connector .. . deep in a prototyping project in
a Silicon Valley lab, whipping up a SWitching
power sUpply .• . under the hood of a diesel
truck., grafting a power cable . . . on an anten­
na tower, fixing a preamp . . • all with Ultra­
torch in hand. If you have relegated the cord­
less soldering irons of yesteryear to the dusty
recesses of your Ilea-market FOR SALE box,
give the unretcrcn a try. You just may end
up getting rid 01 your AC-only bench iro n
instead. iii
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Lightweight, Collapsible

Quad for 2 Meter s
Excellent performance in a small package.

by Chesler S. Bowles AA1EX

on the PVc. Then. drill carefully, making
sure the holes are straight and perpendicular
to the PVC. Otherwise. the spreaders will be
crooked.

Insert the 1/4" dowels through the holes. I
used nylon ties to hold the dowels in place.
Do not cut the dowels yet. Th at will be the
last construction detail.

Select one set of wooden spreaders to be
used as the re flector element and. using the
nylon lies, loosely sec ure one plastic ring to
each of the four spreader ends. Then. loose­
ly secure o ne plastic ring to three of the
spreader ends that will be used as the driven
element. The plastic ring is nOI required on
the fourth driven element spreader because

Const ruction

Construction of the quad
is simple and takes very lit­
tle time. Also. the material s
are easy to find and inex­
pensive.

Start the construction by
assembling the boom. The
distance be tween the wire
elements is not crucial; any
length between IS" and 16"
wi ll wo rk j ust fine . T he
boo m consists o f fi ve
pieces. as shown in Figure
I . The best approac h is to
cut two pieces of PVC pip- Photo A. TIlt' quad shown fully erected. Additional pieces of
ing. each abo ut 7" long . PVC piping can IN added to tht' mast ifmore height is needed.

Then assemble the boom
and mea s ure the di stanc e be twee n th e
spreader holes. Adj us t the length o r the
boom by cutting off short sec tions of PVC
piping until the total length is correct. Do
not g lue any of the connections or the an­
tenna will not be collapsible. The parts will
slay together by friction.

Next, dri ll 1/4" hole s completely through
the boom elements as shown in Figu re I .
Note that one set of holes is in the coupling
while the other set is in the 3/4" piping it­
self. This allows the spreaders to be rotated
when collapsing the antenna. Dri lling holes
in PVC is perhaps the most difficult part of
the construction. Use a nail or other sharp
object to make an appropriate starting point

freq uenci es th e rat io be­
tween wire d iameter and el­
eme nt le ngth is crucial.
Therefo re, the formula for
determining the length of a
quad ' s driv en element
(lOO5/fMHz) did not work.
Countless experiments with
various gauge wires and el­
ement leng ths le ft me no
c loser to s ucce ss. I cou ld
not get the SWR below 2.8.

As it turned OUI. the solu­
tion was a si mp le st ub­
matching network using a
trimmer capacitor. With that
addition. the an tenna
matched pe rfectly, with
SWR readings of less than
1.2 across the entire 2 meter
band.

N ew England is blessed with numerous
mountains and hiking trails. While our

mountains aren't large by Western stan­
dards. they are interlaced with road s and
trails thai make them very accessible-a
perfect opportunity for VHF/UHF moun­
taimopping hips.

I have been a licensed ham since 1967.
However, when I purchased my first HT
just a few years ago I discovered the plea­
sure of combining amateur radio with my
occasional hikes throu gh the woods. Of
course, the elevation makes long-distance
contacts easy. As an example. one of my
most pleasant contacts occurred during a
hike along the Wapaek Trail, which has a
trailhead just behind my house in Sharon,
New Hampshire. Using the Mt. Greytock
repe aler in western Massachusetts, I had a
long conversation with another hiker who
was on the Appalachian Tra il in Vermont.
As we both huffed and puffed along our re­
spective trails. we marveled at the technolo­
gy that allowed us to communicate so easily
across so many miles.

Bur using HTs on mounraintops presents
some technical difficulties. Even using low
po wer and a rubber d uck antenna. keying
the m ike often opened up m ult ip le re­
peaters. Hearing all those IDs come back
wa.s fun. but having any sort of contact was
impossible. II) add ition. I was d is rupting
communications in multiple locations. The
need for a directional antenna was obvious.

I began to think about vari ous portab le
antenna options. However. my experience
with directional antennas is very limited. so
1 invested $20 in the latest edit ion of the
ARRL Antt'nna Handbook. It was a wise in­
vestment. The book is filled with technical
information. along with numerous construc­
tion ideas. Afte r reading the appropri ate
sections of the book and talking with some
ham friends. my design began to take shape.
Construction and tuning, however. turned
out to be more difficult than I expected.

I chose to build a quad because of its in­
herent light weight and because (I thought)
no matching wo uld be required . Also. in
theory, a two-element quad has more gain
than a three-element yagi , making the boom
length shorter and therefore mo re portable.
My basic design was good. Construction
was simple. the antenna co llaps ed as ex­
pected. and the weight was acceptably low.
I quickly discovered. however, that at VHF
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PORTABLE ORP CW TRANSCEIVER
(IEC. '110 & JAN.'" OST BY GARY BREED K....T

FNturK SINGLE-5IGNAL rec. ivef, VFO tuning.
AGC lor II' teni ng comfort, 5 W.lls OlJ tpul, Sem~
OSI( TA swi tching and CW side tone. Add . ballery ,
key s nd a ntenna and you're on the air. FULL tOO%
KIT including e c ustom pre-painted, punch.cl and
Iellered melal ttnelo$u.e. 20. 30. ~ Meier ..... il. bl• .

Complete Kit Only .• .. ....... $159.95
CA Re.itJMts.dd 7.75% so'" t".. S &H: 15.00

(itJaurefl}.f~n OllIe,. add 20%. for more mIG
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A-A Enginming .::!!.:
2521 W. LaPalma Ill.. A"d ..im, CA 82801 • 714·852·2114
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AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!
From operating any of 12 Amateur satellites circling the globe today to
participating in Amateur Radio activities Irom the Space Shuttle. the benefits of
space based Amateur Radio are ava ilable to you by becoming an AMSAT
member. Our volunteers design , build and launch state-of-the-art sateutes for use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impress ive array 01 member benefits inc luding:

• Operating aides such as discounted tracking software and land line BBS.

• An extensive network of volunteers to provide you local technica l assistance.

• The AMSAT Journal, your bi-monthly periodical devoted to the

Amateur Space program .

It's Fun! It 's Easy! It 's Exciting!
JOIN TODA Y, For more information, call or write fo r you r free
information packet, Or send your dues now. ch ect. or charge: $30 U.S. ,
$36 Canada / Mexico. $45 all else. ($ 15 touxu-ds th e AMSA T journal.J

AMSAT, P. O. Box 27, Washington, D.C. 20044
(301) 589-6062; Fax: (301) 608-3410
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Pioneers in aluminum tower
manufacturing since 1959

• Easy to assemble and install.

"Call Today for a Free Catalog!"

HEIGHTS TOWER SYSTEMS

n
9505 Groh Road Bdg. 70E
Grosse lie, MI48138
1-800-745-1780

• Self supporting towers up to 144 ft. at 80 mph winds

• Lasts practically forever - weather resistant

• Tapered models & telescoping "crank up"

• Fold-over kits

CIRCLE 1ta ON REAOER SERVICE CARD

SPY ON THE EARTH
See Uvea"

your PC
what

satellites In
orbit see

learn how you can benefrt greatly fromthis e ~citing roew
technoloQ! . Send $30 ($35 ai" $411 overseas) for Oul
fartastic i dskette set 01 prolessilN q.la'ily lXlI"fI9rted
p<ogfams (IBN type) tIIal does saleU. backing. dala
aapnon. image processing. iIea1~ arcl I!ldI
mo re. Diskene and inlormation pac.kage includes all
p-ograms. salelile views. C 1af9.tq sourca code tlf a
populI' ntellile image~iSlb~~og.arn. hardware
sd'iemalic$, catalog at'(! tliSCOUf'( teo

VANGUARD Electronic Labs
Dept. A, 196-23 Jamaica Ave,

Hollis, NY 11 423 TeI.718-468-2720

,/ Fun Duplex Aulopalch
,/ 911 Emergency Acce ss
'/Aeve~ Autopalch ./Toll Aestncliofl ,
...... VoiceMaii ...... VoOce 10'. '/ BSA X l0 ,
......Voic;elToneIDTMF Paging '/Scheduler
......U nkS ....Progratl'W'l\3ble Courtesy TOf'Ie• •
'/Hafdwsre l ogic va ,/Real Time Clock
I'/Morse Code Prac t ice ...... A emote Base

I PCRC/2 Comblne$ Ihe power 01 your
' XT/ATplatlorm wlIh a high quality play and
record volce digitizer creating the u ltimate :..-..._.rol.... /<-$095

516-563-4715 SEE. YOO fNDAYTONI
Far5(j,3.47t6 BBS:28&fSlS lIOOf>I...
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:wo Ohm T.ln ~H
3 112" long
Shorled And Soldered

AI Ii.nd \

PARTS LIST

........- Elemenl \VI,.

1 3'4" PVC pipe, 10fllong
2 Couplefs tor 3'4° PVC pipe
1 "T" connectof for 3'4' PVC
4 114' x 36" 'MlOden dowels (for the spreaders)
1 Package nykln lieS
7 112" pIasIic rings (available at craft stores)

20' 18-galJgehookup Vt'ire
6" 300 ohm TV twin lead
1 Trimmer capacitor 6-50 pF

(Radio Sllack ' 272· 1340)
Coax and connec1Ors

side signals quite well and to work selec ted
stations with ease.

A note o f caution: This antenna was de­
signed to be very lightweight and portable.
As a result. it is fragile. The 1/4" dowels can
easily be broken. so use care when handling
the antenna. Also. the antenna was designed
to be used in fair weather. The capac itor and
the wooden spre aders sho uld not be ex ­
posed to rain or moisture . A light coat of
spray lacquer or silicone sealan t would af­
ford some prorecuon. Finally. the capacitor
can be bumped easily. causing the setting to
change. A d rop or two of clear fingernail
polish will " cement" the capaci tor at the
proper setting .

Those caut ion s aside. the antenna per­
form s extremely well and is easily carried
o n hikes or climbs. I'm sure it will afford
much pleasure on you r mountaintopping
expeditions. iii

Trlm_.
Ce pe..lIo. ----+ ...- ,
'.M1pF

Connecior

o 0

Adjustments
Signals generated Plwto C. ClOS~-IIP showing details of the construction oj the match­

by a q ua d ant enna ing network.
are polarized. If you
want vertical polarization. thc antenna feed
point m us t be o n one of the ho ri zon tal
spreaders. Conversely. if you want horizon­
tal polarizat ion. the antenna feedpoint must
be on either the top 01" bottom spreader. The
design o f this quad allows the polarization
to be changed easily-just twis t the spread­
er clements 90 degrees.

Antenn a matchi ng is accomplished using
an SWR bridge and tuning the trimmer ca­
pacitor to achieve the best reading.

To collapse the antenna. pull the PVC
piping o ut of the "T" connector. Then. while
holdi ng the wooden spreade r elements .
twist the PVC piping and connector 90 de­
grees. The spreader elements will then line
up in a package about 30 inches long. Of
course. the wire elements will hang loosely
at this point. but they will s tretch back into
shape when the antenna is reassembled.

I tested the ante nna o n several rec ent
hikes. One hike took me up Mt. Monadnock
in southern New Hampshire. and the second
up MI. Aziscoos in northwest Maine. Per­
fonnance was as good as expected. The an­
tenna fit eas ily into a long. narrow bag that I
could wear like a backpack. Assembly was
easy and quick. taking less than two min­
utes. And . best of all . the signal report s
were outstanding. Using less than In watt. I
was easily able to work repeaters 60 -70
miles away with full quiet ing. Using 3 watts
yie lded similar signal reports on repeaters
more than 100 miles away. Simplex was
fun. too . The gain
and d irecti vi ty al­
lowed me to block

°TO Conneclor

+ - - - - ---15 - 16 I nche.-----------.,~

114" Hole.
For Spr..det,

Con nec lOt

314° PVC Pipe

the coax feed and the ma tching network will
be installed on that spreader.

C ut the wires for the driven and reflector
elements using the rx-gaugc hookup wire.
The driven element should be 82.5" (209.6
cm). The refl ector sho uld be 86.6" (220.0
cm).

Feed the reflector wire through the plastic
rings on the reflector spreaders. Then strip
about 1/4 R of insulation from each end of
the wire and so lder the two ends together,
making a complete loop. Position the plastic
loops along the spreaders until you fonn a
tight , perfect square (it helps to measure the
distance along each spreader). Fina lly. tight­
en the nylon ties securely and cut the tails.

Construction of the driven e lement is
more complex because o f the matching net­
work. First. feed the driven e lement wire
through the three plastic rings on thc driven
element spreaders. Then . using a nylon tic.
secu re the dr ive n el e me nt wi re s to the
fourth spreade r. as shown in Figure 2. As­
sembly and construction details of the
matching network are also shown in Figure
2. Use caut ion wh en soldering to insu re a
good connection and to avoid o verheating
the com ponents . Posit ion the wi re into a
perfect square and tighten all the ny lon ties.
CUlling the tails. Finally. secure the match­
ing network and coax to the spreader using
additional nylon ties.

A 30" p iece of PVC piping serves as a
short mas t. Addi tional connec tors a nd
lengths of piping may be added to extend
the mast if desired.

The only remaining construct ion detail is
to trim the wooden spreader e lements. Prun­
ing shears work very wel l. but leave about
In " of ex tra dowel in case future adjus t­
ments are necessary.

Photo B. The quad shownfulty collapsed and ready to be carried to
your favorite mountaintop; Note the 1fTjor size comparison.

Figure J . Boom construction, Figure 2. Deta il ojmatching network.
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Uncle Wayne's Bookshelf

Your o ne-Stop Shopping
Headquarters

In stock and ready to ship
direct to you.

Reference Manuals, Shortwave Handbooks,
ARRL Books, Antenna Handbooks, UHFNHF,

Books For Beginners, Code Tapes and
Software For The Computer.

Tum to pages 94 & 95 to see our current selection

Don't Delay-GaJl Today
Our order department is just a phone ca11 away.

II] i3C 800-234-8458 •

EXPERIMENTER'S HFDIGITAL COMMUNICATIONS SYSTEM
{U.S. $89+} (Fec.ASClI. Baudot, Amtor. Morse Packet. Pacton

THE FABAMP CARD (Version fB101lor IBM ecmeeet, FB1DA lor Apple II)
A new low-cost experimenters plug-in card package. complete wilh assembly
language source ccoes for the 7 favorite HF digital TxlRx modes for the IBM
compatibles and Apple lis.
UNIQUE DESIGN FEATURES...sent in ilo and modem. All software generated
algorithms for syncing, soundlvisual status for idles, control signals, iambic
paddle inputs, split screen etc.
a. Fabamp card (1_1$89.00 (IBM MCKIe! FB1 01) or [LI $99.00 (Apple II

Model FB1 0A)
II. 5' diskette scttware with sharewareprivi leges for bothb: and n. at $12.00

each mode.
11-1 Amtor (link up. eavesdrop)'-IFee (1 00 bauds, WRU. error indications)
3_ Selfec. Navtex (eavesdrop)
4_ 1Baudot RTIY (45-300 Bd, secat WRU)
5_1 HFPacket (300 bos. mOrlitor)
6-1 ASCII (50-300 bds, parity. encryption)
17_ 1Morse (Autotracking rx. iambic key input, Farnsworth trainer. etc.)18-'New Pattor Starter toomt (ASClllrametcontrol sig lxrxJ
9-1 Novel Eapenmenters MEqual Time-shared Synchronous Duplex modeM

(E050)
c. Add $7.00 per software lor beginners textbookllutoriallsource code, furttlef

experimentations.
d. or 1_ J Special all of a, b, c above at $1 59.00 + $9.00 airmail worldwide

delivery.
Further Informallon welcome.

Fax order to: Alphadala Associates. Paslr Panjang
P.O. Box 72, Republic of SIngapore. (S9111)

(fax no.: 7733503). Please send me the Fabamp system checked above.
c/W manuals, cables, instructions Oil one month
guaranteed refundable trial and one year warranty.

Name:

Address:

Total PaymenL as checked.
(US$ _qui' ~h"ll. dl3lt, postal/mlmer order OKI

NEW LOCATION ~

.I

store HcvI
Mon.-Fri. 10:00 - 5:30
'thursdCly 10:00 - 8:00
Soh.rocY 10:00 -3:00

Universal Radio, Inc.
6830 Americana Pkwy.
Reynoldsburg, Ohio 43068
800 431 ·3939 Orders
614866·4267 ··Informotion
614866-2339 24 Hour FAX

•J
•

~..., .---

•
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The .new Universal Radio 100 page communications catalog
covers everything that Is now tor tho amateur , shortwave Hstencr
and scanner enthusiast. Equipment, antennas, books and acces­
sories are all shown Wi.tll prices . This informative publication Is
available FREE by fourth class mail or for $1 by first dass mail.

Universal Radio has moved lour miles to ns new expanded
location. We are now only 15 minulos from downtown Columbus
and the Columbusairport. Visit our big operational showroom. We
carry all lines ct new and used shortwave and amateur equipment.
Gel a hands-on lookat that new rig you have been thinking about!

~A••.l 'U
. , II .......

Programmable Features
• fiy n! prograffIf'nJlJie. 5I1illr:lable, messages
• CW S{Wd 110m 1 to 99 WPM
• ro..,_ r_ Itom 1· 99~
• 10 _ 011 _ /rom 0-99 $olICI:lfI<lS

• eM' Jone~ IrI1fII 100 III /II :lOOO III
• fffIIt POfdt IIlIiIy dIIOQ/ /I'llm 0 /II 9 9 Sl'CD'IClS

• eM' ~ .vcw .......-'

$89.95 each
progrllmmlng keybollrd IftC/wed

• r,l ,,,,",ure ;" sill!. 1 llS",112"xO 3~ ·

• lJlafy R< IfI"l"llJnt
• M COIItlKl mo;r'lll'"ll"O;l..... PiUll ..d _ 0/111 aJIor toOe<I ..·w .na:;hed

• CMOS"........ _ ...... tIr lOw '<'IlIUge. ""'" CUff8fIl __ 6 10 2'DVOC~ III "
• u- _Wi. II;M~~_~. O!ll. \dl$ peal< III peale

• C~ ...... ,. _ b' IligflllCQltJCy

• hosrrollt!< P'I T IIlIlput fill i<ey~ "',. ID 1$ lItI"9 sent) , IS 0lIl Ollt" cdIedoI'
tr""'- IfI.1l ...~ 80 VOC III JllOrniI

• Foeid il'OQr....,..,aDle ....1~ StJPPlIED I<ey'l.xlilJlj

• ConI'm1il1lCl" IDoe III P!IdicoIe ilttepl~ d par~melftl', pIY~ IClrlO'S 10 OOdotale P'09'¥"IIIIing errtil'
• All pIDg,ammonQ is stored In a """'\IOlal ilo EEPROM whICh may be alwed at any Time

• Mes~gc jMgt~ we< 200 characters 1o'lg

• i1igger to "'"~ """" tlI(lh ~ kIw
• IfIIlibiI KJ ""'~ ac1Ml ~ogIl or lOw, WlI 'lOld o'1 10 ....111 cl\a<l"'" 1$ COP# Oll'~
• ~K -'" CllUOe<Y lone ill end 01 _ ,riftSt'llSSlCl'l , enatIIed
• lnIOIe _ Iallr ..., IIIIlU'IWllI ft6llw;ft SllIlI)IIed IQr qo.c:I< """'"""0
• ()perallll\l faOl98. - 3C deq'eeS C III + 65 __ C

• Full 0'llI '/WI~ ""'""~ III ee tacIory IQr~,

• - - d.Iy \!eMry

CIRCLE 10 ON READER SERVICE CARD

Compat ible wi th Comme«:ial. Publ ic s.alely. and Ama teur Radio
appl ica tions. Uses incl ude Repeater Idenli liers, Base s taucn ldenlihers,
Beacons, CW Memory Kayers. etc. Great for F.CC. lD Comp liance.

10·8 Automatic Morse Station Identifier



Want A Dish?
BUilding your own is easier than you think.

by Ralph E. Herzler WA8WBP

A homemade dish does not need to be a
mathematical nightmare. The literature is

full of complicated formulae that supposedly
tell you how 10 construct the dish of your
dreams. You need nor be a rocket scientist 10
cut through all of this mish-mash. Allow me
to lake you step-by-step through the process.

Ca lculations and Constr uction

The usual first decision in designing a dish
is to establish the desired diameter. The larger
the diameter. the greater the gain of a dish an­
tcnna system, Most of us are limited by physi­
cal or other constraints to a maximum diame­
ter. In my case, the space available on the ro­
tating bar o f my satellite antenna system lim­
ited me 10 a Iour-Ioor dish. Since some of my
QSOs involved hams using a dish of this size
on the frequencies thai I wanted (1269 and
2400 MHz),l was encouraged 10 proceed.

After you determine a suitable diamete r,
the next choice is the flD ratio, where f is the
focal length of the dish and 0 is the diameter
already determined . The focal length is the
distance from the deepest part of the dish 10

the closest end of the feed system. Feed sys­
terns may be of several kinds and are another
subject. Suffice that the recommended flD ra­
tios for amateur work are betwee n 0.4 and

•

0.6. I chose 0.5, which gave me a focal length
of 24 inches.

Knowing the focal length and diameter
makes it possible to determine the depth of
the dish . The only formula necessary is: d =
0 '/ 16f, where d is the d ish depth, 0 is the
dish diameter, and f is the focal length, all
expressed in inches . Thus , my four-foot
dish with a focal length of 24 inches would be
48'/16 x 24 = 6 inches. that is all there is to
the math!

With guidance from Bob Douglas W5GEL,
I built a dish based on these dimens ions and
similar to the cons truction project by Keith
Berg lund WB5ZDP publ ished in the May
1989 issue of 73 Amate-I" Radio Today ("In.
expensive Mode-L Dish Antenna"). Instead of
using a formula 10 establish the paraboloid, I
simply laid out a scale on In- plywood mart­
ing 1- points from zero 10 six in one direction
and 4- points from zero to 24 (the dish radius)
in the other direct ion. Draw lines from the ze­
ro-zero point to each of the six 1" points. By
joining the intersection of these lines and the
six 4" points on the other axis, the contour of
half the dish was established. See Figure I.

Sawing this contour from the marked ply.
wood will produce an excellent bending fix­
ture, as shown in Photo A. I chose 10 use alu­

minum channel for the ribs and found
ii, called "ha lf-inch plywood channel,"
at a local distributor. When one end is
clamped to the fixture, you can easi ly
shape the channel to the fixture by us-

ing a rubber mallet. Tbcre is some springback
to the formed piece, which I corrected by
hand. If I were 10 do this again, I would deep­
en the curvature of the fixture enough to com­
pensate for the sp ringback . However, hand
correction is accurate enough for this frequen­
cy range and below. Higher frequency opera­
tion might be a bit more fussy.

In my application. I fell it desirable 10 build
a lighte r unit than that described in Keith
Berglund 's article, while maintain ing his ex ­
cellent methods of attaching the ribs 10 a hub
and providing means to attach the I" and 3/4"
sections of pipe for counterbalance and feed
support, respect ive ly. The counterbalance, in
my case, is a 24" length of pipe coupled to the
mount ing flange with a pi pe tee. The tee 's
purpose is to introduce coax and olhcr wiring
through a length of 3/4R p v C pipe and carry it
to the feed device. The length of PVC pipe is
such that the hot end o f the feed device is at
the focal point , in my case 24". Each end of
the PVC pipe is threaded with an extra-long
thread to provide for adjustment to the focal
length. By using this method of su pporting the
dish feed. 1 was successfu l in avoiding addi­
tional feed su pports. However, be prepared for
your hardware man to doubt your sanity when
you ask hi m to thread PVC pipe, since it is
usually glued.

In a further effort to keep weight at a mini­
mum, I cut pie-shaped sections of 1/4" mesh
hardware cloth to fit the rib asse mbly so that
the factory-finished edge forms the outer edge

.~

Photo B. Hardware doth mesh attached to ribs.

•

•

Photo A. Ply .....ood bendingfixture.
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Send your check or money order along w ith
(Printed or Typed) Name, Address. (including
Counly). Cal! Letters and Color of Stock

TO: BBa.W Printing
803 N. Front Street
McHenry, IL 60050

Custom job or Diflerent SIoctl.. No Problem.
eal: (81 5) 385-6005

We have what you're looking for

BRIGHT NEON QSLs
$36Y.o9S"pe"t 1'OOO V;J - '~-§:M:;;-' -I

i><"' $3.95 , hipp,ng US. Iv ~.N90KK
Bnghl Neon asLs that jump off the wall . _-..:::"...
Black ink 00 6'). Postcard Stock with Six 0 -~=.

Neon colors to choose from: Neon Blue, ~-~I Jol"5-''''

Neon Purple, Neon lemon, Neon Orange .
Neon Red, and Neon Pink. Printed in formal
shown, state outline & logo Ind uded at no
extra charge. (Please indicate if you want
ARRL logo when ordering). Ham il up with
all six Neon colors, order the Rainbow Box
for only $4.00 more. You'll be hard pressed
10 beat the price while creating such
STAND QUI quality.

Two good
reasons to stop

by booth 570
when you visit
Dayton in '93

See u s a t-"'.51~71

The PackeTwin'" System
T he Pa~ko:Twin S)". lcm i. 5 com plete wireless
comm unicat ion. _y.lem fur lAM"' compalible
Pes tha I provid e:. ide:al acCClI to 9600 baud
p5 clct radio nctworkl .

• Ava illoMe: with an on-board G3RUH 9600
baud modem and ~lm-_ ize out.bo»rd 2\\'
UHF radio ( 1200 baud &v&il&ble)

• U.~ the PC'. DMA ch.a nnc:l. to . ..pport
d..", rates loS high as I M bps-clim iNt ing
the asynchrono us COM port bottleneck

- Second ch&nncl op",a lio n u.ing R S-232 or
RS-422 inlerface

-Incl udes free commurucaliolll .oflware

CIRCLE 291 ON READER SERVICE CARD
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The PackeTen'" Network
Switch

T he p..d eTen Network Swilch U; " 5l.1no1-..lon o:­
Jive-port, low POWCT CISO'RlSC p..d ct . .. ill.:h!
rOllin designed ud'l$ivdy for u.e with AX.V,
TCPtlP, ..nd !'oU tROM' w ircleM nctworkl .

• Port 5po:cds IS high loS 4Mbps po$5iblc w ilh
throughpul into the: meg5-bit r5nge:

• Multip le R S--422, RS · 232. 5nd inle:gr5l
1200 or 9(,00 baud modems e:limin5le the:
need fo r comple:l\ nod e: ·.bch

· Integu l conference bo-idge: 51,1pports 100
channels with 40 usen. on eKh

\\'hethc:r )'<.>u p ilon '05\1er1d D&)loo ..... out, be
s ure 10 inquire &boul th ese eliCiting products by
CO nl.lc ling JOur~l di. tributor, Of•••

Grae i ~s. Inc.
623 Palace Street
Aurora. IL 60506
Ph (708) 801 -88OO1FAX (708) 844-<J183
Ema,1 infO@gracl!,scom

Gracilis
TIw ..- .. P ,..;:/ul /?Jubo

t
l12f ,95 U

_ 00 .......,,,­_ '_ e:-...--

r... _4 l1t.......
~""$135

15 DAV MONEY lAC_ GU ARANTH
fUll FACTOn WARRANTl'
WRll f soe FilE( C A TALOG

HitachI RSO Series
roo'• ...,.., tal _ . _~"ll ..
...........,.. "'-"ll. 0"'",-, ......

0"10. ...... ­
VC-«l23 · _ . 20USIs

\IC-«I2. - _ It>. 2OMSo'I
vc.-s.o. . _ ..... 2OMSo'I
VC-600 5A · 100/II",. "ClUSfo

Hitachi Compact Series Scopee
~ 2 12· 20/0l ~. Do. , T,&co SOO\l
V·525 · 5OM ~" Cu''''''' Sg75
"·~3 $OIol 0.10.... S._ S~g

V·S22 . $OIol OC 011.- "'"
"~22 · , OC 011.- S,.,
\1·222 . ZOOM oc e-- M2'5
V-QIO,_ o-IT,..,. $'._
\1-665". _ ....In . • _ $' .J~

\1.'0&0 , ' OOU,""" 0u0tI T,..,. $ ' .315
\1· ' 065-& · ' OOU"' , OT. ,.~__$1.&0<9
\I·'0!I5· , 00II... . QT• • 1 " .M5
"tlOO" lOO/oI" ,o.,"" T,..o 12 " 5
~·"M · ' ~M"" Qu"" T,&co_ $U g5

FLUKEMULTIMETERS
• .. .... lAO _ AYOI_ Coll i
_ tJ .'...... 71_
_06 .'_" _ 1011_ *' ........ _ n il..- - ""_ '0 ...... _ _
_ 12 171M _ ...

AMfFM TransistOf
10(110 lelt

wtm TroIn lng Cow..

_ 1dI'f1l . 0lI

$27.95,.._..­_._--

......_ ....
C""",,""""'o .,
T,,,,, I" ,_

XK·SOO Digital I Analog Trl lnerA_ _ ........._F_.......... ....._-''''.''--''__--_-1_--_._-----_._-_..._----_..._----...._--.., _0<.'_,., 'svoe.'_.. ' '......,.....,., "...,. '-·.,"""'.'-·.....,.,-·'"""" ..'­. -...:0-_
,-.;.-,-_.-._- ­---­._- --- -'..'­.'''- -._-..­._ "" ...O\tnO"_. , -......... ' _--. ....0_'''_-'-' - ''' ­....._---

.. • II $ISII.lS... -- ::,,~~_..__.- ..~..

155 CIl- I5DDB-----""''''' ,--- -,--

e.K OSCILLOSCOPES
2 120 · 20...~.Do"T'"". Ug~

21 25 · 20"'~ . 0oIo . ... S_ $5n
'501111- 00lסI'"Du.oIT,_ p .g
2''''' '-. t)ooI T,..,.,~s_.

lIoooIr _ pog
2'90 ·IDtM T... o.".. r ..... _
~s- " .3llS

25.22 . _ . ' l OOo1S'f Stooaoo _
' '''2 ·~._ " .nt
''''3 . "OU", SaItery , AC _al"" """

e...- & R._,. ",03g

1.0GHz PORTABLE
SPECTRUM ANALYZER

lIkldel 2610 $2,595.95

•AGtlC_""~~
• 70c8~_
. r ...... r. d ' or.tt.
a 5OIl"'" 7'SlJ ...-..
(..." . _l._ '*_ '-.b'_ TY......

-: -
...,.." ..:::

$28.95

.-..'.. - ~

TrIpIot Pow.. Supply X'-42O
• ,,'I If7!

"'",,, "'1to
-2 1o' UV".

"""." '1... .....
.....__"'_ "'ll"- --_ ..-
__.0_.-

K ~ ~ ' .. . "'."
$26.95 0 '10_.

S~ SI21
.. ... ,""'_ 0.. __.. ,....._,,---_......._-_..--

Dlgltol lC~ Met..
lColSOl

$125-----,--..

..._----

ELENCO OSCILLOSCOPES

L
S-1325 25MHz $349

Dual Trace Oscilloscope

S-1340 40MHz $495
Dual Trece Oscilloscope

S-1360 60MHz
Dua' Tl1Ice, Delayed Sweep................_­
$775 . _ .... e:o"'_., · _

l.eom 10 lulld ond ProgIQm
Com~willi_II_..__.....----$129.00

Quod ro-_ Supply lC'-!>80

$69.951_,,,
''' ' .....'"
.JI" ...

C
TO OROfR

4 8 HO UR ELEN 0 & HITACHI & B+ K PRODUCTS Colll TOU FREE

SH IPPING AT DIS C 0 U N T PRIC ES 1 .8~~~:~~~~~~10/l 1

Vila! Copoc:~onc:. M" ..
CIl·'5501

$58.95,­
'....­
~-­1__.. 0:--"-

________ <>,0----_._-­"",,"__0- ___ _ _ _ _ oc

-

we WIll NOT BE UNOf,RSOlO C I S SALES INC.
..,...;SM .......... 5"'155" 12t5 IIOSf:WOOO OEERflEl D .. 1t01S.. 0':'''-.''' ".......... .
PItO&€S INCl All SCOPliS ., MiTERS FU 7l»-S2ll--OO&5 - IIWI 50'.01 '0

CIRCLE 184 ON READER SERVICE CARD



PIWft) D. Coaxfittings in place.

Photo C. Completed dish ;'1place 0 11 tht.' rotating bar.

Continued all page 35

holes. The tubing support holes were tapped
for 6-32 hardware.

The center support tubing is a 6" long, I ·
1/2" diameter PVC tailpiece standard plumb­
ing fill ing cut to 3· 1/2" long. leaving the
flange for securement. I coated the flanged
end with PVC cement. inserted it in the 1-112"
hole and secured it in place with two 6-32
bolts and washers.

The 2.4 GHz helix is three turns of # 14
wire wound as a left-hand thread on the center
support. 1 secured the lower end by carefully
soldering it to the innermost type N fitting,
wound it with I" spacing between turns, and
secured it at the outer end by bending it in­
ward through a small hole drilled for that pur·
pose. Photo E shows the helix mounted to the
tubing. A small piece of brass shim stock is
so ldered to the coil near the backplate for
impedance matching. A 3/4" PVC pipe thread
to cement joint adapter is inserted in the sup­
port tubing. There is a stop in this fitting to
keep the unthreaded pipe from entering the
adapter too far. I removed this stop with a I "
drill and then cemented the adapter in the out­
er end of the 1· 1/2" tubing. threaded end out.
This is the support for the entire feed system.
You now have a 2.4 GHz helix feed!

The 1269 MHz helix consists of IWO turns
of 1/4" copper tubing. I wound this also as a
left-hand thread, three inches inside diameter,
spaced 2" between turns. One end was drilled
to sli p over the pin of the coax fining and then
the coil was carefully soldered in place. I used
a piece of Lucite 1· 1/2 " i.d. and 3" o.d. to
suppon the outer end of the 1269 helix. After
drilli ng a small hole in the lucile. I tied it
with several rums of plastic fishing line.

smaller helix.) Since 1planned to run my coax
and power wiring through the support pipe for
the feed, would that interact with the feed sys­
tern? These were questions that I could not
find answers for. I could only try the system
for real answers and, happily. all were favor­
able. No doubt I will be challenged from
some comer. but the proof is that the system
works.

The performance of this antenna system
exceeded my most optimistic expectat ions. I
am able 10 clearly hear Mode S signals tha t
were down in the noise before. and my own
signal on Mode L is much stronger than it
was when I used a pair of 13-tum helix anten­
nas. The finished dish, in place, is shown in

Photo C. The con­
struction of the feed is
qu ite s imple , as
shown in the step-by
step photos. Photo D
is the 7" diameter
backplate with the
coax fitt ings in place.
Two 9/16" holes, ap·
propriately located on
the periphery of the
helix co ils. were
drilled to moum Type
N connectors. and two
other ho le s we re
drill ed to secure the
center tubing. The
large hole was cut
with a hole saw in a
drill press; the others,
simply drilled . The
coax fittings were
mounted wi th 4-40
bolt s into tapped

of the dish. Note that these sec­
tions may be cut alternately up
and down from 24" hardware
cloth to minimize material us­
age . The sec tions were cut
wide enough to overlap at the
ribs and attached with #6 sheet
metal screws and fender wash­
ers, No peripheral stiffening is
necessary because the finished
edge is sufficient support . This
method of applying the mesh
also avo ids many cuts and
scratches. Photo B shows the
rib assembly with the mesh ap­
plied to the ribs.

The Feed System

In choosing a feed system
for this dish. I was confused by
the com plex ity of the "feed
hom" approach and could not
visuali ze how both 2.4 GH z
and 1269 MHz could function
in the same enclosure. The ad­
j ust ment looked tricky, and
having the extra coax required
for matching at 2.4 GHz both­
ered me. Having built several
helix antennas. I thought that
two concentric helices might
be possible. It certainly would simplify aim­
ing, compared to mounting IWO separate feeds
off-center but on the same backplate. In fact.
because Mode S aiming is so critical. skewing
the receive antenna to compensate for off­
center mounting would move the 70 em an­
tenna completely out of alignment. 'The con­
centric approach seemed the only way to go.
Boy. did that raise some questions!

Would two helices mounted concentrically
interact? With the 2.4 GHz helix being very
close to a second harmonic of the 1269 helix,
would it pick up enough RF to destroy the 2.4
GHz GaAsFET preamp when Mode L was
being used? (I have nearly 50 watts in that
~ode and it would be within 3/4" of the
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Manual with scnemancs « 9O-Day Warranty
Wired & Tested wI manual .... $239.95

Micro Computer Concep ts
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Tampa, Fl33612
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Create messages just by talking .Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

The only repeaters and controllers
w ith REAL SPEECH!

-
aRCU '44 OM REAOlR K IMCfCAM!

2 meters 220 440Division of Kendecom Inc.
23 Elm P~. Grov.land. MA 01834

Phone: ' (508) 372-3442
FAX: 1(508 ) 373-7304

MICRO CONTROL SPECIALTIES

No other repeaters or co ntrollers 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 Masteny rea l speech • voice
readout of received signal strength.
deviation, and f requency error • 4­
channel receiver voting • clock ti me
announcements and funct ion control . 7­
helical filter receiver. extensive phone
patch functi ons. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specif icatio ns on the
repeater. cont roller, and receiver winners.
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The Basic No-Code ham ticket came to
Canada in late 1990. It was responsible
tor a 5.3% growth rate that year and an­
other 10% in 1991. 1992's figures sOOw an
increase of 20% over 1991 through the third
quarterl There are now about 35,000 ham li­
censees in Canada. (By comparison, there
are 90,000 licensed hams in Ca li forn ia
a lone !) Amate ur license fees in Canada
we re also increased to $23 th is year. TNX
W5YI Report, Vol. IS, Issue #3, February f ,
1993.

• • • t o all our contrlbuto rsl You can
reach us by phone at (603) 924-0058, or by
mail at 73 Magazine, Route 202 North, Pe­
terborough NH 03458. Or get in touch with
us on CompuServe ppn 703 10,775; MCI
Mail uWGEPU B"; o r the 73 BBS at (603)
924-9343 (300·2400 bps) , 8 data b its, no
parity, one stop bit. News items that don't
make it mto 73 are often put in our other
monthly publication, Radio Fun. You can al­
so send news items by FAX at (603) 924­
9327.

Canadian No-Code

The tina l licensing statistics are in l
Nearly 75% of all first-time ham operators
chose the Code-Free Technician path into
amateur radio during 1992 . The Novice
class continues to decline with 38% less be­
ginners Choosing this rou te than a year ago.

The number o f beginners le aped b y
53.8% in 1991 due to the establishment of
nc-ccee hamming. In 1992, there was a
slight increase : 4.0% (44,748 vs. 42,660).
TNX W5YI Report, Vol. IS, Issue #4, Febru­
ary IS, 1993.

incorporate p rov isions for d iscont inuing
transmitter operation in the event of malfunc­
tion, or interruption of communications with
another station.

(1.) Stations transmitting RTTY or data
may be operated under automatic control in
the 6 meter and shorter wavelength bands:
28 .120· 28.189 MHz; 24.925-24.930 MHz;
21.090·21.100 MHz; 18.105-18.110 MHz;
14.094-14.0995 MHz; 14.1005-14.112 MHz;
10 ,140-1 0 .150 MHz; 7.100·7.105 MHz; or
3 .620-3.635 MHz.

(2.) Stations authorized by these rules 10
transmit ATTY or data communications un­
der automatic control may transmit third par­
ty communications. Any retransmitted mes­
sages on behalf of any third party must origi­
nate at a station that is under local or remote
control. TNX W5YI Report, Vol. 15, Issue #4,
February 15, 1993.

Newcomers Grow by
Another 5% In 1992 •••
Versus a 54% Increase
in 1991

QRX

Committee asked the Digital Committee to
look into the issue. A meeting was held be­
tween the Digital Committee and representa­
ti ves of the HF packet community in late
September 1992.

(11.) A meeting o f the IARU Reg ion 2
General Assembly (held in Curacao, Nether­
lands Antilles) just before the September
26th meeting between the Digital Committee
and HF packet enthusiasts produced encm­
er-substanlially revised-HF band plan­
including segments fo r automat ica lly co n­
trolled data communications.

(12.) The new IARU band plan provides
segments on each amateur HF band for d igi.
tal modes including RTTY, AMTO R, pack­
et-defined as including new systems such
as Clover and Paetor--but excluding facsim­
ile and SSTV. CW would cootinue to be per­
mitted throughout all amateur bands.

(13 .) The League now recommends that:
(a .) Am ateur stations may be ope rated

under automatic control using any accepted
protocol for data transmissions within certain
small frequency segments;

(b.) Such stations sh ould be equ ipped
with a means to limit transmissions to no
more than five minutes in the event of an
equipment malfunction or interruption of ceo­
tact with another station;

(c .) Third party communications may be
transmitted under automatic control, using
any authorized em iss ion mode [Baudot,
AMTOR, ASCII] provided that the retransmit­
ted messages originate at a station that is
being locally or remotely controlled;

(d.) HF data operation should be permit­
ted outside those specified su bbands on ly
under local control;

(e .) The rule which prohibits automat ic
control while transmitting th ird party traffic
(except packet stations using the AX.25 pro­
tocol on the 6 meter and shorter wavelength
bands) should be changed so as to permit
RTTY and other modes under automati c
control on HF freq uencies as well as at VHF
and above.

The ARAL recommends the following new
Part 97 wording:

Section 97.109 Station Control.
(d.) When a station is being automatically

controlled , the control operator need not be
at the control point. Only stations transmit­
ting ATTY or data emissions, and stat ions
spec if ically designated elsewhere in this
Part. may be automatically controlled. Auto­
matic control must cease upon modification
by an EIC (Engineer-In-Charge) that the sta­
ti on is transmitting improperly or caus ing
harmful Interference to other stations. Auto­
matic Control must not be resumed without
prior approval of the EIC. ATTY and data
stations operating under automatic control
on frequenc ies below 50 MHz must use a
digital code permitted in 97.309(a) [Baudot.
AMTOR or ASCII] of these Rules, and must

Continued from page 8
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With Ouickyagi. the high-speed modeling­
optimizer program used by amateurs,

antenna manulacturers, and government
agencies worktwide_

o L"nparalleled speed. accuracy & ease-of­
use. 0 Design features not found in any other
mode ling pgm. 0 SWRlimped. & pattern
bandwidth charts 0 Scaler 0 17 d's to I Ghz.
• Auto design. 0 Folded dipole 0 Optimizes
gain. FB. & BW 0 Metric and US flJin. 0 Prints
files & charts • Includesco-procJno co-proc.
vers ions, 0 Too many features to list all.

For PClXTI.4.T wifb H«d CGA.'EGAi' -GA. " 64Ok.
Call oJgn or purdlaw ordt-'r nquirfd \lith onIn'.

Quickyagi v. 15 '37.00'
'Add $3.00 s&h ($5.00 outside US)
AZ orders must include 5.5% st. tax

US chedt or M.O. SASE tor Inlo-pack.

Most Revolutionary Hlgh-Frequeney
Amateu r Radio Antennas in 20 years!
The FLYTECRAfoT· SFX Line orMonoband
r .., Ver tlcal Ufo' Anlennas

. 5unique model. f«40, 30, 20, IS, to
",cieri. f.adr, oa ty 9 tl u n (10 meter ill

1 "UJltlly thr>tI«) a ....ec.... "'....­
...... klil l Na fulI-ciu, ial;redible
performma: _ ...or\d.wide OX or........'.-:f okImalic. a PniIe fraa evaywhele:• -...><ll _" V..,vorlic.ll_ndI
Inal.... cmot. - " I ..." kli....
1"'" aalo" .. it _ I,. J moo ll.ll!..

• 1"....1..I-up""" t<:oor down. or leaye
up pcm>lnCfIlIy _ u:>oblru.iye: ideal
for anlalna-rCllticled areal. Scpul1te6
dOW1l to 4 fl • Antenna bout ......
a"aI' radiw- a Easir:tIl·Y..U-
..lCIIlIll madc:! l:"a 2 UXJr1mN radial"
wid!. . .... . , alL,," - 1U'adl tbenl ...t

... _ CM"llOil tbCl1lIlp. (I0W _ 3)

DalgMd by TV'. [mmy_Winnlnc Sk-e Fl)1e, K7SF

34 73 Amateur Radio Today . April , 1993



Photo F. Matching.

Photo E. Hells: mounted to the tubing.

Ge rald Rodski, 5SB's US representative .
Jerry thought that this unit was tuned tightly
eno ugh to exclude the 1269 RF. Whil e I
was able to get by without protection for
the Mode S converter, a more conservative
approach would isolate it from the Mode L
helix by a suitable RF relay.

I am grateful to Bob Douglas W5GEL for
his encouragement and counsel on my pro­
ject and to Keith Berglund WB5ZDP. whom
I have never met, for his excellent mechani­
cal design. Other data was gathered from the
RSGB VHF/UHF Manual , the ARRL Hand­
book, and heaven knows how many other
references. I hope that this concept may en­
courage others.

Note: A ki t of fanned , and dri lled parts
ready for asse mbly is available for both the
dish and the feed from Majara Corporation.
408 Liberty Rd ., Sturgis MI 49091.. (6/6 )
65/ -6394_ iii

FIgure t , Parabo la c.'oI1S1I·/Kud graphically.

Want A Dish?
Continuedfrom page 32

The two helices should be tuned for min i­
mum VSWR on their respective frequencies.
This is done by bending the small brass
strips closer 10, or further from. the back­
plate, measuring as you go. The finished two
freq ue ncy hel ix feed and the brass
impedance matching strips are shown in
Photo F. I am fort unate in having a Bird
wattmeter and slug for the 1269 MHz fre­
quency for this purpose. I had no equipment
(0 adjust the 2.4 GHz helix. However. since
this is a receive only frequency on OSCAR
13, it is not as critical as the 1269 adjust­
mem.

J did not include any kind of isolation of
the 2.4 GHz (5S B UEK 13) converter 10 pro­
teet it from the 1269 MHz RF. This was a
gamble tha i I took after d iscussing it wit h
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73 Review
o, by Larry R. An/onuk WB9RRT

joCorn
P.O. Box 194

Ben lomond CA95005
Telephone: (408) 335-9120;

Fax:(408) 335-9121
Price: $199.95

The j.Com Zet e l

SDp·600 Sma rt Patch

The j -Com Zett/ SDP-f:t{)() Smart Patch.

Most hams, at some point In their develop­
ment, dream of having an autopatch. In

the old days, before there was a repealer on
every hilltop. hams saved up their money to
put an aulopatch on the loca l repeater. Nowa­
days, hams dream of having a patch on their
base at home so they won't have to use the
local repeater. At any rate, the convenience of
being able to make a call from the car, or
even the drama 01 being able 10 phone in an
auto accident, provide the material for a great
many ham daydreams.

As with most daydreams, things go pretty
well until the first · reality check: In this case,
the balloon pops at the point where the hero
reaches lor his checkbook. Autopa tches
aren't cheap. The basic home-brew variety is
cheap enough-but you need your own reo
peater to use one. Any patch smart enough to
be used with a simplex base station has a big
enough price tag to scare 011 the most imagi­
native daydreamers-unlil now.

The poem Zetel SDP-BOO Personal Au ­
tcpatch may not answer all of your dreams,
but it wi ll certainly take care of your autopatch
problems-at a reasonable price . The key
word here is "Personal." The SDP-600 is de­
signed lor lhe basic needs 01 the home user.
It provides all of the basic autopatch tunc­
tons. plus the intelligence to perform simplex
sampling, for just under two hundred dollars.
In addition, a few "frosting on the cake" fea­
lures are thrown in as well .

Autopatch Operation

In order to understand the ope ration of the
SOP-600, it may help to review ba sic au ­
tcpatch operation. As an example , an elec­
tronic phone patch has to perform the exact
same functions as that stateside ham running
phone patches on 20 meters lor those ser­
vicemeo overseas. First. the ham must estab­
lish contact with the ham on the other end.
She then takes the phone off hook and dials
the number. Once the situation is explained to
the stateside callee, the conversation begins.
During the conversation, Ihe stateside ham
must perform VOX (voice operated relay)
functions. In other words , she must wait until
one party is done talking, and then switch her
transceiver into the other mode until the other
person finishes speaking, etc., etc. , etc. (On

36 73 Amateur Radio Today 0 April, 1993

'ncn-autc" patches, the parties on both end of
the conversation will agree on a key word that
lets the ham know when she should flip the
switch. You know, something like ~l love you,
honey. OVER.~) Once the co nversation is
over, she needs to hang up the ph one. If
she's a good operator, she'll even 10 her sta­
tion .

Those are the bare minimum functions re­
qu ired to perform a phone patch, whether on
20 meters Of 2 meters . Operation of an auto­
matic phone patch is very similar. Consider
the Personal Autopatch installed on a simplex
base station at ou r own home. Once we are
within range of ou r house, we take the phone

off the hook by dialing an access code, and
the "*~ sign . The SOP-600 responds with a
short burst of dial tone. We diat our number,
followed by anotller "*~ The SOP-GOO gives
us a confirmation beep, and REOIAlS the
number on Ihe telephone li ne. When the
called party answers, their voice triggers the
VOX circuit in the Autopatch, and keys up the
base transmitter until they stop talking. The
mobile can then key his transmiller, which al­
lows him to talk to the called party. This VOX
operation keeps up until the conversation is
finiShed. At this point, the mobile operator di­
als a ~#; which hangs up the phone, complet­
ing the call.

In an ideal world , this type of simplex au ­
topalch would work pretty well. In reality,
some modifications to the system need to be
made since we're connecting a simplex sys­
tem (the radios) 10 a duplex system (the tele­
phone). Simplex actccatcnes usually fall into
two categories. The main problem to be cir­
cumvented is that of dealing wi th a simplex
mobile and base-two radios that can't talk
and listen at the same time. One way to get
around this problem is called ~sampling" A
sampling autopatch puts the base station into
transmit at the same time the phone comes
off hook, transmitting tile phone line audio to
the mobile user. In order to tell if the mobile

ever transmits, the patch simply "samples" the
receive c hannel by momentarily changing
from transmit to receive. This sample might
occur for a quarter of a second, and repeat
every two seconds or so. II the base hears the
mobile during the sampling period-by detect­
ing carrier, subaudible tone, Of audio, depend­
Ing on the system-it discontinues the trans­
mit/sample mode and goes into receive. II will
stay in receive, passing the mobile aud io
down the phone line, until the mobile's carrier
drops. The base will then go back inlo trans­
mit/sample , and the landline audio will be
transmitted to the mobile. This is an effective
system, and lt keeps tile mobile operator firm-
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HF LINEAR AMPLIFIER
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The JRL·2000F is the world's first
MOSFET HI' linear a mplifier ,
designed using the same high tech-

____ nology found in jRC's professional
high-power r adio transmitters .
Featuring a heavy -duty power amp
that incorporates 48 RF power MOS·
FETs to ensure low dist ort ion and
clean output up to 1,000 watts (100%
duty cycle, 24 hour) SSB/ CW, plus a

with mem ory capacity of 1820 cha
nels for instant QSY. Plus a high
efficiency switching power supply
(80V - 264V ) with power factor cor­
rect ion to supress AC line currents.
an automatic antenna selector for
up to four antennas and a wireless
remote control unit.

[JRCI 3fi1Xi'1 Rtidio Co.,.J:Jd.
430 Park Ave. 2nd Floor New York . I\Y 10022

Phone : (212)355·1180 Fax : (2121319-5227
Telex : 9611U lArA:>: RADIO !\YK
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Wish List

The only drawbacks I found with the SOP­
600 were of the "wish jst" variety, not actual
problems. For Instance, the LEOs on the front
panel indicate radio audio, phone line audio,
power, and three status points, labeled S1,
52, and 53. These three status LEOs change
configuration as the patch performs various
functions, but it's difficult to intuit what the var­
ious combinations mean. Examples are given
in the manual, but a series of more meaning-

ful indicators (OFF-HOOK, AC­
CESS CODE REC EIVED. PRO·
GRAMMING MODE) would be very
helpful, especially during installa­
tion and troubleshooting. There is
no battery backup in the unit, so
any parameter programming is lost
in the event of a power failure. The
unit does revert to a usable set of
parameters, inclUding the firmware­
based main access cod e , but a

small back-ep battery or a non-volatile memo­
ry arrangement would be a nice feature. (I
know, I know- I want Cadillac featu res at a
Chevy price-but it doesn't hurt to ask!) {Ed.
Note: Beginning March 1, 1993, t-eam will be
shipping units which include a non-volatile
memory. /n the event of a power failure or
when not using the unit for long periods of
time, these units wilt retain the codes entered.
Customers who purchased the original units
should contact t-com if they wish to have the
upgrade added to their existing units. The
cost of upgrading has not been detennined at
this time, but is expected to be under $40. No
change in the price of the phone patch is ex­
pected.}

In the event of a problem that the manual
can't answer, Ihe techn icians at j-Com are
both com petent and friendly. My question con­
cemlng receiver carrier detect was answered
quite promptly. If worse comes to worse, the
unit is covered by a 9O-day parts and labor
guarantee, and a 3O-<Iay money-back-if-not­
satisfied guarantee.

The l-c om Personal Autopatch doesn't
do two-tone pagi ng, do esn' t have a voice
mailbox system, and won't do multiple RF link
control. It also doesn' t cost two thousand
bucks . II YOU're looking fo r a well-bui lt,
full-featured basic autopatch lor home or re­
peater use, at a price that won't break the
bank, the ream Zetel SOP-600 could be just
the ticket. iii

topatch is very straightforward. Ir s designed to
use the mike connector levels of the average
rig--mike level audio out, and speaker level
audio in. (This means there's no need to dig
through the radio to fi nd detector audlc .]
Ground and PIT are also needed. There are
four potentiometers in the unit to adjust in the
event of unusual phone or radio levels, but
these are pre-set at the factory for average
levels. (The review unit wor1l.ed fine right out of
the box, even considering the lousy phone
system here In the New Hampshire boon ­
docks.) The hardest part of the whole installa·
tion will be sokiering the four-cooduetor inter·
connect cable without burning your fingers.

ing passed to the phone line, in order to en­
sure noise-free lones at the central office. All
access code of up to four digits can be used
to prevent unauthorized use of the patch. A
second access code can be set to allow gen­
eral use 01the patch, but to restrict toll calls to
authorized operators. (If you're the trusting
type, these codes can be programmed out­
that is, the unit win work the same as our ba­
sic patch described above.) A reverse patch
function allows the patch to pick up the line
when the phone rings, and send a ring tone
001 to the mobile. A CW 10 function lets the
user program in his callslgn, which will then
be transmitted at the beginn ing and end of
each conversation. TImeout featu res are in­
corporated as well. If you drive out of range of
your base station, the Personal Autopatch will
disconnect after 30 seconds of no activity. A
featu re with a lot of potential is the "control
output: This is simply an open collector tran­
sistor that is brought out to the rear connector.
It's activated with an Access Code + . , - com­
mand from the mobile. This output can be
hooked up to a relay, which can then control
anything you desire. You might want to use it
to enable or disable another radio at the site ,
or to reset that troublesome TNC. Less seri­
ous types will want to tum on the yard light
belore they pull into the driveway, or tum on
the coffee maker when they're five miles from
home.

Hook up and installation of the Personal Au-

the base, the mobile can send tones any time
he needs to . People can interrupt and be
heard. In those cases where you might not
have a duplex mobile, the mode Is known as
half-duplex. The repeater is still duplex, and
transmits the landline audio as long as the
patch takes the phone off hook. The simplex
mobil e still pushes to talk, and listens when
he's not talking . (II you've made a phone
patch on the local repeater using your HT,
you've made a half-duplex cetch.) With the
proliferation of dual-band mobiles and bases
around , personal full-duplex autopatches are
becoming very realistic. This would give you
the same feel as an actual cellular phone con­
versation--but due to the Rules and Regs,
you just couldn't talk about anything interest­
ing or important! In any case, the SOP·600
can handle all of these modes-the limiting
lactor is your radio.

Extra Functions

In addition to these basic features that
make for a workable phone paten, the SOP­
600 has a few more functions that make life
easier. DTMF tone s from the mobile are re­
ceived, decoded, and re-generated before be-

"If you're looking for a welt-built, tutt­
featured basic autopatch for home or

repeater use, at a price that won't
break the bank, the j-Com Zetel SDP­

600 could be just the ticket. "

ty in control of the base station, since he can
transmit a tum-off code at any sample inter­
val-a couple of seconds at mosl. Unfortu­
nately, the sampling cuts "roles" in the land­
line audio. making It difficult to understand un­
der marginal conditions. In addition, the rapid
transmit-receive transitions 01 sampling sys­
tems are best suited for newer radios without
relays-and radios that don't mind the heavier
duty cycle.

The second type of simplex system is
called "cross lockout VOX.~ This system uses
VOX circuits to key the base transmitter,
based on the land line caller's audio, and 10
keep the base in receive when the mobile is
Iran3mitling. As long as either party continues
speaking , they will have control of the sys­
lem-the other party can't Interrupt {he is ef­
fectively "locked oun. The VOX system pro­
vides for a more natural flow of conversation,
and makes for more readable copy under
marginal conditions. Its main drawback comes
from the fact that the mobile operator has to
wait unt il the landline caller has finished
speaking before he can interrupt or send com­
mands to disconnect the patch. This has inter­
esting social and legal implications. As an ex­
ample , this means that if your
pal lau nches off on the l ive
minute story of how he caught
that big bass last week, forget­
ting that he told you the same
story this moming, there isn't a
thing you can do about it until
the live minute story is over.
likewise , il the person you're
ta lking to notices a pot boiling
o ver on the stove and rushes
off, putting the phone down next to the stereo
speaker with that Andrew Dice Clay album
on-well, we're in trouble here. More likely is
the problem of the mobile ope rato r gelling
used to the need lor the base carrier to drop
before he tries to send commands to me au­
topatch. This means that if you transm it your
phone number while the base is sending you
dial tone (no big deal-{ do this on the tele­
phone all the time) the base won 't hear the
OTMF tones. and you'll get a wrong number.
Once you do get the wrong number, it will
probably be one of those al most endless
recordings from the phone company which
will keep the VOX keyed lor a full minute, only
dropping for a millisecond just as you're going
through heavy tratsc .

As in life , the best answer is usually a com­
promise. The folks at JoCom have produced a
VOX autopatch with an intermittent sampli ng
feature. It works as a normal VOX system, ex­
cept that it samples right after the landline
caller takes control of the VOX, and every 20
seconds thereafter. Each sample is preceded
by a beep tone to let you know that iI's corn­
ing. In other words, you get the smooth now of
a VOX system, plus the abilily to jump in and
wrench control of your base station away lrom
your foul-mouthed lriends. What could be sim­
pler?

Well, as long as you asked , duplex. In a
duplex system, where both the transmitter
and receiver are active in both the mobile and
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STANDARD
AMATEUR RADIOS

Call For
Price

Mini Deluxe HTs:
C168A 2 meter
C468A 450MHz

Twin Band HTs
C228A 2M/220MHz Call For

C528A 2M/440MHz "d"
C628A 440MHz & 1.2GHz
C558A Call For Price

Twin Band Mobile
C5608DA 2M/440MHz

Call For erree

We also have many accessories for
these radios and most heath radios.
Call 1·800·292·7711 for details.

Now avai lable The worlds fi nest amateur
radios. Unsurpassed quality and features make
STANDARD the worlds most popular line of
amateur radios.

UPDATES

F'9Ufe I . Conectedparts placement diagram for the Active An/enna.

Active Antenna Using a MOSFET
Refer to the above article on page 32 of me March 1993 issue.

While the parts placement diagram is COI'Tect, we printed the PC board
pattern in reverse. The correct PC board pattern is shown in Figure 1.

Computer Control for the Ramsey FTR·146
Reier to the above article on page 60 of the March 1993 issue.

same deal as above, fOlks. We printed the PC board pattern back­
wards. The OOITect. right-side-up pattern is shown in Figure 2. CIRCLE 177 ON READER SERVICE CARD

•
Figure 2. Con'ected parts placement diagram for "ComputerConrrol for the Ramsey FTR-I48.·
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"No machine is completely quiet, and they
all have certain peak output frequencies,

but the receiver will tell you if the
noisy spots are where you need quiet. "

PACKET & COMPUTERS

Continued onpage 43

keep It ShOttl

Th e longer the d istance to tne
grounding rods, the less effective
your ground will be . Idea ll y, you
should locale you r shack either In the
teserrent or on the fi rst floor, where
Ihe trip to the ground rods Is short.
This Is not always practical , thoug h.
Those 01 you who mu st run your

Ground That Statlont

Okay, everyone with a good station
ground raise your hand. What, YOU
don't have a good ground? There are
1015 of rea sons to get a good RF
ground in your shack. What Is a good
ground? Well l irst, a good ground Is
NOT the third pin on your electrical
outlet. A good RF ground must be a
low inl1Jctance path at \tie l requency
01 In teres t. Just because a ground
connection has DC continuity doesn't
mean you have a good grou nd for
your radios . A bad ground can be
worse than none, since It will work as
an aotenna rather than a path tor un­
wanted energy,

So what Is a good RF ground? You
Will hear many opinions on grounding
practice, but here are the bas ics .
First, you must have a good earth
ground to use , This can be acc0m­

plished with three eighl-lOOl ground
rods about three teet apart. This may
seem like a 101of work, and II can be,
bUI it will insure a low inductance con­
nection to the earth. 1/ you can'f do
thls-because 01 bedrock. cost. or
'cause you're~t as close as
possible. A single lour-looter is better
than nothing at aI. Radio Shack car­
r ie s decent ground rods in both
lengths. Once you have a place to
connect, you need to make the oon­
eecuco with the shortest possible
piece 01 cable met will provide a low
inductance path.

OK, let's slep back for a second.
Thetis the third lime I mentioned "low
inctuclance.· What does this mean?
Inductance is a Idnd 01 "elec:trcHnag­
netic inertia." tt Is the property 01 an
electronic component (in ou r case a
piece 01 cable) that opposes changes
In current. Instead of the current flow­
Ing Ihrough the componen t, It is
stereo in a magnalie field around the
component. The inductance 01 a c0m­

ponent is related to the freQuency 01
the energy trying 10 pass through it. A
single wire WiMhave a relatively high
inducta.nce at any freQuency we are
interested in, which Is why we use a
<able.

The particular type of cable usually
used for ground connections Is known
as "bonding cable." It looks like a
heavy-duty version 01 the shield Irom
a piece 01 AG-8U coaxial cable. This
cable is compose<l of many smaller
COI'IO..IClors W'OYen together. ThIs pr0­

vides the low Inductance connection
we want. You can usually find a spool
0 1 bonding cable at a rea sonable
price by searching the tables at ham­
tests . If you must purchase It trcm a
normal supplier, make sure your wal­
let is lull--this slull isn't cheap.

buys something is in the cables thaI
run from the computer to its peripher­
als. Cheaper cables olten have poor
shielding, whidl makes them Into ra­
diators 01 all sorts 01 junk. Though we
have been disCUssing lhe micropro­
cessor's clock, there are others on
the peripheral controllers that connect
10 those cables, just wail ing to CRM
your favorite frequency.

What is Shielding?

We all know about shielded cable
and that it is resistant to interference,
but how does It work? The principle
behind shielding is the same as for a
Faraday cage, named lor British sci­
entist Michael Faraday (179 1-1667),
who discoYered that it he const!1Jded
a cage of conductive ma terial and
groundeD il---in England they "earth·
it--there would be no electro-magnet­
Ic fields inside the cage. Today, clas­
sic Faraday cages made of copper
screen are used in applications like
EMP (Electro-Magnetic Pulse)-prool
rooms, laboratories with instruments
sensiliwl to EMF, and the like.

In the case 01 cables, computers.
and radios. the shielded jackels and
cases keep out the noise . But, note
lhe reQuirement 10 grouncl the Fara­
day cage. The cage WOI1tS by prOVid­
ing a low inductance palh to ground.
Radio signals striking the cage are
basically "suckeo'" into the ground so
they can't get past the screen (an0th­
er Brilish tenn).

have a machine that you purchased
lor home use, it must be certified un­
der part 15 regulations for raclo em~
ercns. Th is will be the case if you
purchase an IBM, Packard Bell, aete­
way 2000, Apple , , . you get the Idea.
This may not be the case (probably
Isn't) it you purehase a done machine
I rom a local builder. Even though
these machines should be certified,
they are most otten not. This doesn't
mean that aI local d one shops build
noisy machines. The lack 01 certifica­
tion is usually due to the lack 01 finan­
ctet resources-lots 01 money t­
needed to get cert if ication, The up­
shol is this : II you are looking 10 bUy
a machine, consoer paying more ror
a madline you know will be Quiet. II
you plan on buying from a done deal­
er, spri ng lor the baiter case--this
will provide batter shielding. Bring
a po rtable rec eiver with you (one
thai operate s where you plan 10)
and check lhe machine out. No ma­
chine is completely quiet, and lhey
ail have certain peak output frequen­
cies, but the receiver will lell you u
the noisy spots are where you need
Quiet.

Anolher place that paying extra

What 10 Do?

Now that you have some Idea of
the principal culprit in this situation,
let's lake a look at some steps to
dear it up, Keep in mind thai your first
defense is good station p rac tice .
Sometimes the only solution Is 10 bUy
better eQuipment of one sort or anoth­
er, but according to the survey re­
sults, this isn't a solution lor many 01
,ou.

lors in compulers are always run a t
twice the deSired dock rate and then
divlded by two. This means that a 6
MHz machine has a 12 MHz oscilla­
tor.

Other devices tha t use micropro­
cessors can cneo be more trouble­
some than the rompuler itself. This is
because Ihese devices use slower
ctcces-s t or 2 MHz-which make
even more noise al HF Irequencies.
VHF and UHF users are not immune
10 this problem, though. For example,
when I first purchased my Heath HK·
21 "Pocket Packet" TNC, the cscna­
lor in it put out a full Quieting signal in­
to the handheld to whicl1 It was coo­
nected at the Incredibly Inconven ient
IreQuency 01 145.0 10 MHz. You will
recogniZe this as the primary packet
Irequency for the US.

law. ThiS says thai the slgnal strength
from any source decreases at a rate
equal to the square of the distance
you are from It. Your oomputers are in
your shack---pretty close, lUI?

Iv> com puters have eeccee more
advanced, their c lock rates have
gone up. While five years ago a lasl
machine had a clock rete or 10 MHz,
loday's last machine runs at 50. I
know Irom your survey responses
thaI many ol you are running 33 MHz
rnacI1ines in your shack. On the other
hand. it is otten an older mactl ine that
is pressed in to amateur service .
These mach ines, with their slower
clocks, can be a real annoyance to
the HF aucrcnaco. The cl ocks in
these machines range from abouf 4
fO 8 MHz. with 6 MHz very common,
thanks to the original IBM AT design .
You can see !hat the harmonic prod­
uds 01 these machines fall in various
places in the HF bands. The oscil la-

How Many Transmitters?

When you oountlhe transmitters in
your shack, do you sto p at the ra­
dios? Wei, even it they are not sup­
posed 10, computers an:;! their essoc­
atec peripherals can put out a prelly
good signal. Sometimes there is noth­
ing you can do about the interference.
Usually. a rew simple tectmlqoes will
greafly reduce-lf not elimlnate-the
flOI"le .

Belore we try to get 00 01 it. let's
take a look al where the noise comes
Irom. Microprocessors are used in
just about aI consumer eleclronics to­
day. They control your VCR. dock ra­
dio, microwave oven, and even some
ierepbones. Microprocessors are se­
cuenner devices-they perform one
very simple step after anomer. They
are ewen along the way by a "clock."
The job 01 the clock is 10 regulate the
sleppng 01 the processor. This dock
Is usually a aystal oscillator. a lot . ke
the circuli used in a rockbound rig .
ooe difference, though, is the output
waveform. While in radio design we
strive lor a clean sine-wave output
Irom an cscmator. processor clock cir­
cuits are designed for square-wave
output. This is a requirement; you can
th ink of each cl ock pu lse as the
throwing 01 a switch. The processor
and its support circui try want nice,
snappy swildl throwing with eenone
"on" and "orr stales. The sine wave
lusl doesn't lilthe bill.

From the RFI point of view, only a
sawtoot h wave could be a worse
cooce. The SQuare wave has lois of
harmonics. This means thai not only
does a SQuare-wave generafor pro­
duce a Signal at the intended freQuen­
cy, but at odd multiples of it as well.
These signals can be big. For exam­
pie , the thi rd harmonic 01 a SQuare
wave is about a Ihird 01 the power of
the fundamental freQuency. The fiflh
is ,200. me sevenlh .143, and It goes Pay the Price
on like thaI. This may not sound like a The FCC has requtrements that
101 0 1 powe r, bul remember l WO cover microcomputers and th e
lhings: The l im is the inverse SQuare garbage that they generate, II you
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Jeffrey Sloman NtEWO
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Quiet Down Your Shack,
Part 1

Answers to the survey lhat f irst ap­
peared in this column a lew months
ago continu e to come in , but one
thIng Is already clear: Two answers
lop It'.e list 01 problems encountered
by hams. The first one-and the sub­
ject of this column-is AFI (Radio
Frequency Interference) caused by all
the computerized equipment tha i we
put in our shacks today. For help with
the second most common reply, "not
enough money to buy gear," se e
"Never Say Die' in this and previous
Issues 01 73.



Simply connect one of our fully automatic phone patches to
your base station radio. Suddenly your mobile and HT radios
can initiateand receive telephone calls without any assistance.
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G~ MODEL CS·800: Alow cost patch tnat operates either Fu ll or Semi Duplex.
~\;. Plus has bui lt-in Repeater Maker. Use with dual bander radios or connect to

your existi ng repeater for Full Duplex patch. Also turns your rad io into a
powerful repeater system if desired. Other features include9 PhoneNumber
Speed-Dialer and more.

MODEL 8200: Includes all teaturesand modes ot Model CS·800 plus 90
Phonenumber Speed-Dia ler. Remote Base Mode. DTMF Selective Calling
(other tones are optionally available), remotely programmable access codes.
and more. (Also available in desk top cabinet). Th is is the finest Fu ll Duplex
Patch/Repeater Controller in the business!!

All Models Also Include: Bu ilt-in user programming keyboard with digital
readout display (All features and modes are user prog rammable) - Last
Number Redial - l ine in use detect - Call Waiting - Automatic 1-800 toll
override - User programmable CW 10 - Single or Multi-Digit Access/
Disconnect codes - Secret Toll Override Access Code- Hookf lash - Fully
Regenerated Tone or Pulse Dialing - Ringout sounds like aphone - Remotely
controllable relay - Non-volati le memory - Lightn ing protection and the
famous oneyear CSI Warranty. When you compare to brands Cor I you will
find there's simply no competition.

Cali or write for brochures and dealer information.

MODEL CS-700: An economical simplex sampling patch. The operator is in
full control at all times. User se lectableoperating modes: VOX Enhanced
Sampl ing or VOX Controlled Sampling. Features include a 9 Phone number
Speed-dialer, Automatic Sample Window Set-up and more.

PRIVATE PATCH V: Otters lour user selectable operating modes:
1. Simplex VOXEnhanced Sampling 2. Simplex VOX
3. Semi-Duplex 4. Repeater Maker.
In theSimplex VOX mode, Private Patch Vcan be used straight simplex or
through remotely located repeaters and only requires Mic jack and ext.
speaker jack connections to thebase radio. Features include a90 Phone
Number Speed-Dialer, RemoteBase operation and more. Thousands are in
use worldwide.

CONNECT SYSTEMS INC.
2064 Eastman Avenue #113
Ventura. California 93003
Phone (805) 642-7184 · FAX (805) 642-7271
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CARR'S CORNER

FlgUfB 1. Varaetor dkxfe under two rJifferenr reverse
bias conditions.
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separaUng !'NO elecllically conductiVe
re gions. Thus, a capacit ance Is
lormed across the junction that is a
lunction of the width of the depletion
zone. And because the size of the de­
pletion zone Is a lunelion 01 applied
voltage (compare Figures te and 1b),
the capacnarce of the junction is also
a luncl~ 01 applied voltage. A varac­
tor Is a diOde in which this function Is
eManced and stabilized.

Fioures 2a and 2b show !'NO com­
mon Circuit symbols for a varactor
diode . In both cases, the nermet
diode "arrow" symbol Is somehow
combined with a pair of parallel lines
representing a capacitor. In some
cases, I've seen a venenr on Figure
2a in which an arrow is drawn through
the parallel plates by eKiending one
side of the arrow symbol. I suppose
that's used to indicate the property of
'veuaereoess.'

several different varactors are list­
ed In Table t . seveer of these are al­
so easily available in the ECG and
NTE replacement transislor Unes sold
by pans hcxJses that normally deal
with raoto-TV repair shops. Look up
the specs lor NTE-611 to NTE-618, or
ECG -611 to ECG-618 to see if they
are appropliate lor you r application.
Alterna llvely, look up the reptace­
ments lor those diodes in the table
l rom the ECG or NTE crossover di­
rectories.

Fl{JUrti 3. Vatactor dkxJe IIJfl'J(J KJIIage arcuns.

some cases, one or more of the other
resistors will be a tlimmer potentiome­
ter to set the "fine" or "vernier" fre­
quency al tho overall circuit.

Regardless 0' which tuning circuli
is used, tne resistors, InclUding the
potentiometer, shoUld be low temper­
erure coefficient Iypes in order to re­
duce thermal drift . Ordinary carbon
composition resisto rs are probably
not suitable lor mosl applications.

II you wish to sweep a band 01 Ire­
eoeoces. te. in a sweep generator or
swept receiver (e.g . panadaptor or
spectrum analyzer), then replace the
. Vrel potential with a sawtooth wave·
form. The sawlooth wavelorm is a lin­
ear ramp that ri ses to a sp ecified
maximum voltage, and then drop s
back to zero abruptly. Un'onunately, It
is ra rely the ca se thai lhe sawtooth
voltage range, the desired swept Ire-

Continued on page 44

FlgUfB 2. Varac/or C1iOde symbols.
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this circui t, a cctermcmeter (R1) Is
connected across the vret supply, so
the tuning voltage (Vt) is a function of
the potentiometer wipe r posit ion. In
many cases, a 0.001 Il F to 0.01 ~F

capacitor is connected from the wiper
01 the potentiOmeter to ground in or­
der to snull any noise pulses so they
don't alter the tuning (they are. as far
as the diode is concerned. valid tun­
ing voltage Signalsl). A series current·
limiting resistor (R1). usually a a val­
ue between 4.7k ohms and l OOk
ohms, Is used to protect the diode in
case the voIIage gets to the breakover
point , and also to isolate its capaci­
tance from the luning circuil (ctner­
wise, C1 would always predominate).
In many cases, a DC blocking capaci­
tor (C2) Is needed to prevent the tun­
ing vol tage Irom aUecl ing following
circuits , or other circuit voltages from
aflec ti ng th e varacto r
diode tuning lIollag e .
From me point in Figure
aa marked "To Circuit,"
the varactor network acts
like a variable eeceetcr.

A variant circuu is
shown in Figure 3b. In this
circuit the tuning voltage
is only a sman porticW1 of
th e reterence volla ge .
Thus, the tuning voltage ls
p roduced by a voltage di­
vider made up 01 three reo
sisters: Rl , R2 and R3. In

+ V ref

... To Circu it

LC 2R 2

~?KA
,01 pF

R, <> VI
'0 K .(

>
v

Tune yoC 1 1

T ·O'
. F

- - -- - -

V ref

R 2 : ~
LC 2

• To Circu it

> 'OK .01 IlF

R, <
VI •

Tun e .(>
• v v

C , yo 1

T·O
'

. F

- -- -R3
Trim

--

V.ractor Tuning Circuit.

The va ractor diode
wants to see a voltage
that is proportional to the
desired cececnarce. Sev­
eral di llerent circuils are
used to provide this lunc­
non. some of wh ich are
shown in FtgUres 3 and 4.
In all cas es , the tuning
voltage must be suppied
lrom a refere nce voltage
source that is very stable.
II is normally considered
good engineeling practiCe
to prov ide . Vref from a
separate voltage regulator
thaI serves only the var­
ac tor, even when the
maximum value o f the
voltage is the same as the
rest of the Circuit (e.g.•12
vol ls). 'rneretcre. always
use a vottage regulator to
provide the tuning voltage
sou rce pote ntia l. Most
veractoe use a maximum
voIIage around +30 to +40
volts, while many intenct·
ed lor car radio eppnca­
tiOnS are raled only to +12
or +18 volts (check!).

The Simplest anct prob­
ably most popular circuit
Is shown in Figure 38. In

Joseph J. carr K41PV
eo. Box 1099
Falls Church VA 22041

Using and Stabilizing v ar­
actor Diodes

Have you tried to bUy an air vari­
able capacitor lor a receiver project
recently? They are very ra re these
days. I've seen them eevenreee in
British electronics calalogs. and In an­
tlque radio supplies catalogs in the
USA. but otherwise ii's catch as catch
can. So, what 10 do? Wei, It seems
that commercial radio manu1aClurelS
today use vortage variable capaci­
tance diodes. commonly called varac­
lars. lor the tuning funcllon . These
special semccocuctoe diodes exhibit
a capacitance across the PN junctioo
that is a lunction of the reverse btas
potential (see Figure 1).

The diode represe ntations shown
In Figures t e and 1b are in the form
01 PN Junction diode block diagrams.
In the N·type region negative charge
carr iers (electrons) predomina te .
wh ile in the P-Iype region positive
charge carriers (holeS) predom inate.
When a reverse bias polentia! is ap­
plied , as in Figure te. the charge car­
riers are pulled away lrom the june­
uco regiOn to lorm a depletion zone
Ihat is oepretec 01 charge carriers
(hence acts like an insulator or "di­
eleclric"). The situation is the same as
in a charged capacitor: an insulator

Wide Dep letion
p Zone ,
• • • • • t:i -----
• • • • • -----
• • • • • - - - -
••••• l: ----
• • • • • -----
•••••

, -----

- ' ,.
' I· "- ( .)

p ,
•••••• • I; ---- --
• • • • • • • kif - -- - - - -·..... ~ I~;~

----- -
• • • • • •• I - -- - - -
•• • • • •• I ----- -•••••••1",;+ ---- --
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C
DAIWA

Electronic Distributors Co.
325 Mill SIreel N.E. Vienna· VA 22180

Ph 703. 938· 8105 FAX 703 ·938 ·6911
Contod '0"'/arorite Dialer toda,!

Q : Always Stuck In Reverse?

c:iJ: You won't be with DAIWA
Cross Needle Meters!

From the originalOf of the ewu Needle meta, Daiwa offen models to suit
every application, band and power level . . .

• CN4 10 series-compact mobile liP and VHF/UHF models (2 power levels)
wilh custom backlit meter for easy & safe night viewing.

• c ·nOlscries-for PEP md average power I'ClOding base sation use with
models for HF and VII FMIF.

• Deluxe NS660 series-with models coyering 1.8MHz thru 2.5GHz, all
power levels , PEP or lIVeflge ~ing wilh exclusive multiband
=note salSor cap.bility.

• Hi-Tech DP800 series-tor computeri zed, fully autr;n\.tic digital PEP or
average power reading in uiree models fer 1.81hm 525MHz.

Tltt Origi"a1 Dai_ Crou Netdk Mttln. Often imiJotld b"t 4Ll'«

dllplKotld!OM~~" l kuf "'Urf _e ~II'U _"Je, Ito", ~II tin,gal
0/0" willloll'it!

World/amo,,1 DGi_ Crou.Nftfiw M~kn.Ii"';~ Ill. _jo"utulaeM0/
"sing lO",alll~n_I"". , :1M"'''1M''' ,..calibdl#tio" 0/'0"" VSWR "Ie""
_alld Ut rowiJlg dt.. FWD/REV rwik" bact #lid/on"... '0"chang. balf.dl,
miNh, aMpow~' w~u. Wit" Crou-Nudw melering, lO" get Muw.jne,
/uU tUrle po_'. rrfleded power aM VSWR rrodi"g' ,imlllJ4"eo",t, tU a
f lanu.

Now you"ve go! a place to connect
all 01 your equipment to ground. Your
radios will have a ground screw, no
prob lem mere. bul what about me
computers? Most computers expect
to be grounded through \tle th~e-pln

AC connection, but as I said before,
this is probably not a good ground lor
AF. Next month we'll take a look at
grounding the computer equipment,
and other steps you can take 10 re­
dlJC9 AA in your shac:f(. In the mean­
time, put in the ground ing system.
Not only wi ll you get advantages
when you groul'ld you r AFI-gene rat­
ing eQuipment, you'll also see g~al

improvements in the performance 01
your radios with the new groood.

How to Contact Me

In additi on to the address a t the
top of the column, you can use one of
these electronic addresses to write to
~,

jsIomanObix.COfIl
1lVs address Is good lor anyth ing:

questions. answers, business or fun.
N 1EWO ON0AAY.,NOCAL.CA.U

SA.NA
Th is address Is for fun on ly; no

business, please.
I look forward 10 hearing from you

about this column or any other topic
of interest Please let me know what
you would Mke to read aboUt, and any
other comments that you have. 73 de
N1EWO II

Savant"
A Packet Radio Program

for the Macintosh'

••• b e cau s e k now le d g e ls p owe r !

_ .,

PACKU & COMPUTERS
Contioo6d from page 4()

grou nd connection from the seco nd
floor might try using copper water
pipe, which will have lower Induc­
tance Itlan any wire and be cheaper
lhan bonding cable. By the way. ceo­
per pipe makes an excellent subsli­
M e lor ground rods if you have some
lying around.

So you've got your good earth
connection, and you've got your short
run to your shack, now what? The
next component thai you need is a
ground buss. The ideal grounding
buss is a flal piece 01 copper with
copper sc rews lor connection 10 II.
The ~nt of the Ql'OlMld buss is to ac­
com plish what is ca lled a 's lat
ground." In this scheme. all g round
connection s are made 10 a si ng le
grounding point which Is itself con­
nected 10 the earth. 00 NOT "daisy
chain" the ground connections 'rom
one piece 01 equipment 10 another.
This just provides a path IOf ground
loops alld other s ignal mes siness.
The star ground Is clean because the
path of least resistance lor RF and of­
fensive signals is to the ea rth and
NOT to other equipment. The reason
we use copper is for low resistance. It
is traditional and probably best; h0w­
ever, if you must use something else
because 01 cost or availability, it will
still work.

• Wna-... op:rif..:ally fOIl Mk....... (_ . poll from DOS)
• Syuem 7 """",tibk:. n bit ~Iean
• Implemcnt! the full Moe ..... intr:tf""". in<ludinl'

- Scr<>ll b..., in ..,..ion window, (,ie... p.ni<>U.\ Itaff"' )
- Edil ltlenu with Undo. ('u~ Cop~ and PU le comrrwwl.
- S. ving ond Printing of oU OIl pari of an ~ ....ion windo...
- U.... n:- oit.eabk 1Ip~1 ... indo.....

• S""""", tiplt oimI,oI_,~ coch in in_......
• Owo,. .<""""""-quidly by timp/)' ..,.;,,;tUn1 ............
• S~.........-- UId .axpli<wo of podttt

in..-y__

• _ and roelds ia ..,h .......... display."''' :rnsio<I., _.
- Pack...__nl and oem. teOieo, t<IIIfld trip li....

• Station. Il<:&td window di.play. tho I.... 20 ..oti"", heord.
and conti nuously upel .... the list whil. the window i . open

• Monitor ...indo... doe<><le> ond . how, aU pa<k.. ""ffie
• Acts Ai 0 fully l\In<tionaJ dilip<MeJ including lhe abilit~ '"

....,.. ... ali...
• 0paa1l5 ..i., aay T"oIC lbaI~Dt> KISS nnX
• FulIy""""'_ ............ Wo/If. SofIKW. and

Sipna Desip~. Podrt.\IaI; Mod<m

$49.95 pluss&h

(i"., [VISA ]
Rural Route # I. Box 83A •
Kelley,tA 50134 USA .'
(515) 597-2051

CIRCLE 21(1 ON READER SERVICE CARD CIRCt.E 4Sl ON REAOER SERVICE CARD
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TO
V.rector

Frequency Retlo
1.6 - 1.8
1.6 - 1.8
3.2·3.7
2.2 - 2.5

or several pounds sterling, piuS a
sh ipping charge 01 £8 lor USA
and Ca nada. it is best to order 25
or so. This translates to $27.38 or SO.

illhe price stiR holds as of pub~cation
dale. Ordering from the UK is reason­
ably easy. You can get an internation·
al money order de nom inated in
pounds sterling at many banks, but
the ree might make you puke (my
bank gets $15, whiCh is why I opened
a UK d1ecking a<:COU1l). AJlernalivety.
they will eccect Visa, MasterCard or
American Express cards. The bank
card company will make the currency
conversion lor you , and they use the
rate in effect on the day they make
the conversion. I've used all three
typ es 01 card s to make purchases
from UK electron ic and old book
dealers (my other passion), and have
experienced no problems. Give them
the card number, expiration date
and your s ignalure authorizing the
"",,,,,,.

Well , rners thai lor veractcrs. If
you want to know more theoretical
smoke about the subject. then I rec­
ommend Motorola Semiconductor's
application note AN847 "Tuning Diode
Design Techniques' (Motorola Techni­
cal Li leralure Dist ribution Center.
PCB 20912, Phoenix, AZ 85036). II

Table 1•
Capacitance Rang. Tuning Ratio
6.8 · 47 pF 2.7 ·3.4
6.8 · 100 pF 1.6 -3.3
120 - 550 pF 10 · 14
30 pF 5-6.5

~ .,
>

Type No•
1N5139
MV2101
MMBV105G
MV209

.,
n Ohms

being prctectec. The MVS-460-2 part
Is in a TO-92· lIke plastic package,
while the ZTK33B is In the normal
glass diode package (similar to l N60
devices).

Unlortunately, the MV$-460-2 and
ZTK33B are hard to find in the USA. I
bought some Irom Maplins Prctes­
siOnal Supplies in England (P,O. Box
777, Rayleigh, Essex, SS6 8lU, Eng­
land) for £0.382 each (as of this writ­
Ing £1 " $1.57, but the rate changes
daily so check before sending money
orders denominated in pounds ster­
ling) in lois of 25 or more . Unlortu­
natety, with a minimum pradical order

pears to be a +33 volt aener diode
that has a -2.3 mVJxC temperature
coefficient. II will provide a nominal
+33 vol! output for all n pul vottages
M greater than 34 VDC. Again, the
temperature slabllizer (which looks
like a diode) is placed in close ther­
mal pro~im ity to the veractcr diode

Flf}ure 5. Simple diOde thermal compensation circUIt.

Figure 6. Using a special varacfor /hermal regula/or Ie device.

Clos. D1
Therm l l ~
Coupling - _ VI

-... D2

+V ref ~~¥';---...,~----.... +V ref
~ V I (To DIode

Tuning Circuit)
"y~
0.1 Volt

• 25 Degrees
Celc: lu s

33 DC '

R1 .V -33
.00'

. , 0

v _ 1 von 'A

VI 10K,
.3U1 .. ~

V MVS·46 0· 2 C1 C, 10K
.OO1~ F - . O O 1 ~ FZTK33B Tune

~ C3
.00 1 ,.F

" ~

,

"Digital frequency control can be
accomplished by supplying the reference
voltage (+Vref) from a digital-to-analog

converter (DAC) that has a voltage output."

but passes it through an ordinary sm­
ean diode (02) that is in dose !henna!
proximity to the varactcr diode (so
they see the same temperature envi­
ronment). When resistor R1 Is set 10
draw a correot through 02 sufficienl
to get the Voltage drop into the 0.6
volt region, then the output voltage

+Vref will track the thermal changes
to counteract the change of capaci­
tance. In practice, A1 can be the tun­
ing potentiometer when diodes such
as 1N4148 or 1N914 are used.

Figure 6 shows a Circuit us ing a
special zener diOde voltage regulator
sold in Europe under bolh MV5-46Q.2
and ZTK 33B type numbers. It ap -

FIgure 4. SawloolMlXod vol/age oorrtJiner Circuit.
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CARR 'S CORNER
Continued from page 42

quency range, and the veractor von­
age characteristic are in sync w ith
each other. For those situations we
need 10 be ab le to provide a sawtooth
of variable amplitude to set the sweep
width and a DC onset luning vol tage
10 provide the center frequency func­
tion. Rgure 4 shows how this might
be done.

The circuit shoWn In Figure 4 uses
three operatlooaJ amplifiers 10 pfO'llide
the combination luning vollage. Op
amp Al provides a vanaoie amp litude
sweep width control 10 change the
sawtooth amplitude. II feedback resis­
tor AS is made 10k ohms. then the
OUlpul sawtooth will have the same
amplitUde as the input sawtooth. 11
higher Of lower amplitude is needed.
then adjust the gain of Al by select­
in g a curerent RS value: Gain =
-R51R6 = -AS/10k ohms (the ••• indi­

cates thai the cr-eon is an inverter).
For tuning voltages to 18 volts, cror­
nary 74 15 can be used for A1 through
A3.

Digilal frequency control can be
accompliShed by supplying \tie refer­
ence voltage (+Vref) from a digilaHo­
analog convener (OAC) thai has a
voltage output. The binary number
applied to the DAC binary Inputs will
set the tuning voltage, which in tum
sets the capacitance of the d iode.
Those who wish to experiment with
low cost components will lind that the
eight-bit National DAC0800 series de­
vices (available in most iocar parts
stores n the JamecoJim-Pall display)
Ilril provide 256 dilterent steps 01 vott­
age (hence also 01 caceetaoee and
frequency). An op am p Is recom­
mended to convert the current output
of the DAC080x to a Voltage (the na­
tional linear Data Book gives exam­
ple circuits as well as specs tor the
dilterenl devices in the series).

'remperature Compensation

There is one nasty little problem
with the vatactor tuning Circuit-the
thermal drill can be horrible! Accord­
Ing to one source. the temperature
ccemceruof capacitance (ppm/xC)
varied ' rom about 30 ppmfxC at - vret
. 30 volts to 587 ppmfxC at »v ret .. 1
volt. Ouch! There are three approach­
es to this problem: ignore it; use Fig­
ure 5 or FIgUre 6.

The circuit shown in Ftgure 5 uses
a fixed, regulated voltage lor - vret,

.. ~. (... " " l
". 1_ . ... ....,...,..,.

'"'.'
• 0 ••... ...·.. L'·c"••

~ .... r .-....., . .. .._. ••.. ••• •• • .. . .. ~ t"••• .. 0

·..
•,..



ox Desktop from Debco
Electronics is the first truly
integreted software and
hardware system to totally
manage your amateur radio
station. Logging, DX cluster
interface, awards management.
radio and rotor control all without
tieing up all your serial ports. A
windows implementation that
does the work, while you work
the OX. See page 3A for details.

' OX DESKTOP
Save

100/0
* when ordered

with any
Kenwood
product

Ham
Windows

~-: Radio City inc. • . . Presents -.:::-~
11\\' The [)i!!ital ~p()tli!!ht / 11/\

•••
UamWlna OW8- This excit ing I
=2"..:;'-- - _ prog ram lets you •

¥::::- control your •
-== Kenwood Radio •
== from your P.C. For '-----

more details see I
~&.. :~ page SA.

1A

For
Air*

• ~10 15 k in COOoto ....... USA

Check Us Out

• Warranty Service
• $4 Air Charge·
• Credit Cards Accepted
• Extended Phone Hours
• Orders Placed by

t :oo pm, shipped same day

=-,__' Call For
Free

Catalog

NEW• • • Th is exciting pair can put you on 9600 Baud
(optional board required) with a fully synthesized 440
rig. Both the PK-900 and the Yaesu FT-7400 team up to
give you extra excitement lor 1993. Save $25 when you
order them together. See page 6A lor more deta ils.

1-800-426-2891
2663 County Road I, Mounds View, MN 55112

Metro: (612) 786-4475 • Nan Wahs: 1-800-426-2891 • FAX: (612) 786-6513
e. Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm

Phone Hours: M-F, 8:00 am - 8:00 pm, set., 10:00 am - 5:00 pm

CIRCLE 153 ON READER SERVICE CARD

AEA PK-900 & Vaesu FT-7400H

31 12" DSHD .68
3112" 0 500 .43
5 1/4" 1.2 M .36
5 t /4" 360K .25
tables .03

Diskettes - Bulk
Bulk purchased Diskettes In any
size and den sity. Lables available
separately.

ala Radio
page 4A for more details.

Alinco
DJ-1200T

Satellite City ••• Now
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Stop fumbling through paper logs with
this full feature logging program. It will
allow you to Track DXCC countries and
zones , print lables, track QSL's, and print
aSL cards from the logged information.
The 50 page manual glides you through
the 14 accessible data fields and features
help utilities and much, much more.
Version 3.16 in stock
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MFJ Theory Tutor
A computer aided leaming program
that teaches Radio theory. A menu
driven PC program thars leis you
study specific areas or the entire
pool. Text/Graphic interface in color.
Editions for Novice through Extra.

•

2A

AEA
---- ---
~ -- !=---

MacRATI
with FAX

PC,PakraU II

Com PakraU
with FAX

No Code Ham Radio No-Code Ham Radio
A PC ready computer aided
instruction package that
prepares you for tne
Codeless Technician o ass
radio license. The system
comes on 3 ·112 and 5· 1/4
inch discs . The system
presents the questions and
reviews your progress as you
take practice exams. Exams
can be printed or done "on­
screen'.

Educational
Ham Operator nwHam OperiJ/Ol So/tw;Jn Edueal;OO--Thos soItware can taka you IrQm your no'o'IOO

IiQlnsI! ngh1 thfough 10 your ."lta class
1icens6_ You call Ialu! p<acbce exams made
~ from a~ sub-~ments of a QUO$tlOIl pool.
Or, have the comP\Jle, identity your weakest
",eas and test yoo 001005" . TIlt! M"'se
Academy will leach yoo morse code c1wact....
by characte< pas12<1 wo<ds per minute. This
program also includes a copy oftill' FCC pJf1
97 fl.IIes and RepubDotIs /or Almreur
5etvrceaod bolll3.5" and 525" IBM
~diskeIIes.

Satellite City ... Now
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o x data ma~, I(eeps 'fOAJIf OX records and alerts you10 oe.. batld. 2008 ,
mode eecnuses.
Radio ControL Inl ltrlaces to most popular I ranscelv"....
Rotor Control: Use your mouse 01 d irocl ly from tho PAek~ spot to moV<l yw r
anlOO""S.
Award Trad<ing: T,acI<s exec 0QUfl1rills , bands, 1l'IOdo5. zonas and WAS.
I\I8tt$ )'01.1 10 """I:Itod stations
logging: A Wi ' eheolSl. ", !oggong padIage -..rttl bf_ and adrI~.
A"'6::>Ws 3.1 iI ' lIalion-•

•

•

•

DX DESKTOP
ox Desktop from Debco Electronics is the lirsl l ruly integreted
software and hardware system to totally manage you r amateur
radio station. Logging. OX cluster interface, awards
management, radio and rotor control all without tying up all you r

_ --,o lial ports. A windows implementation that does the work , while
,-_ you work the OX.

Introducing

• shipping 4/23193

It mulli-inlen$lly grey sea
lacsImile receMng systvrn
16 M and compatible systems.
A M rdwarelsoltvoartl pad<age
lhal allows you to COjly grey·
scale fax images H(lm the HF
bands with your sho<t-weve
receiver. The systems aupports
tBM PC', Xl or AT WIth 6401<.
Dos 2 ,t 01 higher and I llefiaI
port. The $ystem also $I4>IIOf1$
HP lioserJ91 01 Epo;on
QII11)iIltill jli i 4ei S- On­
klning scope aids in ope;
reoeplioo.

CaNfor price!

ARE·SOCW Link
ARE·61 lcom Cable
ARE..£2 Kenwood Cable
ARE-63 Yoosu Cable

leom IC-737
& Ham Link

flC. ID _ a IiIngIe
_ .. bo__

,.,.... , . , lor:
lloH 41 Tu-331 ....
_' JU.S0 1....
1M-Q;'A_Tu-n2A

Kenwood Control
__a_",
_ .. aJJ"" i._.._-_..
~--­--- ......~RS232_ ..___ 1~

-..<11 . : 15-950 _ 1 5­
850 _, T5-ll90 _, 1S­

700J" T5 ·450 "",ill. and the Fl ·
ecce

Ham Link and the New IC·737: This (new) combo brings
excitrnent [0 your hobby. Never miss a schedual or cOeck. in
again . Your radio is as close as your telephone with Ham lin!<.
The ARE-61 cable is used to complete the etertece 10 the new
IC·737 H.F. lransceiver. Dynamic styllllQ and features bong your
shacll up to date wIth me DigItal worlel, II CW is your thing. use
lhe ARE·eo CW link with your Ham link. This option allows the
use of a high speed keyer at the user end

T..... ~_ '..~

Kenwood
Ham Windows

Keyer
~.,.;

~

::­
.;:;::=
,==.

l..oI ... .-zng~ '".......,..--­
I.~ ..... _PC ......
-,.__. "'ou_alOlll
""oo_v,"-"'_
"", .........-"-_ .. ,.... e:.e..-
~ r ~ ; , _ r.-.
~b_

K..- TS-e5O , 1F- Z32ar>d__

..· I D ....II &C .,.,.-. 1F-2O_ ~_ .. 1lC-a__
1*-*.,........RS232 000 .....__ ...,._._n
_ .. _UO<l<lbp _ ' _a-vo .........-_... IF~
...,TS- ' oos. TS .-:tS. _p:>inL '" ,
1'$-711 ...... _... lor: TV-So& I.... TM .., ....TS-__ ~IA_TV-33 1 ....

_ ~ r ........,- -, 'I
u .

H arnW i n d..-·--------

•~_ _ 31 "'ll_ mapo. N"""9'Ie ......-.:! lho WOflJ""" y<U""""-
• La<~ 5wL ~~ dal__.

GrcIIloo_ot fI'o_ fMl...." . J ..
.....-. Ox_.__ ....-bgI ....... 0xcc_
WAZ_ fM..,-,..., . ... taw .. _ . SpoI. ""'_
~_a M<J• ......"..
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Vacket §p()tliuht
AEA DSP-2232 & Yaesu FT-736 Alineo DR-1200T & AEA PK-88

Match a Yaesu FT­
736R with the AEA
DSP-2232 TNC to
operate in any mode
you choose. Add
new bands and new
modes later. Digital
communications at its
finest!

Alinco DR-1200T and AEA PK-B8. Thi s package lets
you set up a packet station designed just for the task.
The Alinco outputs 25 watts so temperature build-up is
held to a minimum. The AEA PK-88 will hold your in­
bound mail even if power has been turned off.

Kantronies K leorn IC-2iA

Pocket Packet
Don't miss out on the action at home or
away with this light weight pair (it travels
easi ly). Load up the KPC-3 software on
your lap lop, and run up to two days on
the internal 9 volt battery. The Icom IC-2iA
supports your voice and data needs in a..... ompact sue.

Kenwood TM-741A
& Kantronies KAM

The Kenwood TM-741A and Kantronics KAM form the
core of a dual gateway packet station. The open port of
the KAM could be used to simultaniously monitor WEFAX,
AMTOR, H.F. Packet CW , ASCII, or RTTY. Join the
packet tun now.

Kantronlcs 04-10
This voice and data radio
offers crystal control
precision on the 440 MHz
band. 9600 baud and
higher Backbone
designers will find this
radio a popular choice.

Operator'S
Manual ~L.iii

.nt,onl••. ._....---
Kantronics KPC-2 __~.
This is a full size 1200 baud packet controller with a durable design .
This unit also suPJX>l1S WEFAX using Supertax- II program lor PC
com tables.

•

Satellite City •.. Now
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2663 County Road I, Mounds View, MN 55112
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Vacket ~P()tli!!ht

The ever popular
Kenwood T5 -85O is
a great match for
the Kantronics KAM
all mode. Team this
HF up with a TM­
241 A and keep both
T.N.C. ports busy.

KENWOOD TS-850 &
KANTRONICS KAM

AEA PCB-88

This great little H.T. teams up
with A.E.A: s PCB·88 to keep
your work space requirments Ie
a minimum. The DJ-FH is
cabable of 5 wens output to
stretch the range ottnose
packet contacts.

Alinco DJ-F1T

AEA PK-900 & Yaesu FT-7400

New. . . New ••• New • • .This AEA and
Yaesu combination will get you on U.H.F
packet. The FT·7400 etters all the great
features found in the FT-2400 for 440 MHZ.
This teams up with the all new PK·900
from AEA. The unit provides for an all
mode Dual gate way TNC. The options
include a low cost 9600 baud plug-in
PACTOR firmware, Grey scale FAX and
state machine OeD is standard. The PK­
900 layout has a custom designed l.C.D.
readout and custom die-cast panel for
optimum use.

5A

ICOM IC-765 & AEA PK-232MBX
AEA and lcom give you proven pertormance in this combination.
The PK·232 MBX features switchable input ports, provides all
modes including NAVTEX and AMTEX. The loom IC-765 features a
large readout and CW filtering standard. The radio offers rear data
entry ports to keep the front work space clean.

1-800-426-2891
2663 County Road I, Mounds View, MN 55112

Metro : (612) 766·4475 • Nat'l Watts: 1-800-426-2891 • FAX: (612)786-6513
c. Store Hours: M·F, to:oo am- 8 :00 pm, Sat., 10:00 am- 5:00 pm

Phone Hours: M-F, 8:00 am - 8 :00 pm, Sat. , 10 :00 am -. 5:00 pm

ClRCU 153 ON READEA SEAVICE CARD

Radio City Computers
Radio City provides a complete lil'lEl of PC compatible computers built to your
specifieation. Choose your processor, rTlElmory, disk configurations. and the
nl.JfQ)&r of 00 pons. Build a system 10 match your shack. Choose one of our
conf9.Kations lor packet, HF Operation, Of 10 run a fun ecmest station. Ask about
0Ul built-in packet TNC. and
!he OEBCO integrated
hardWare/software system that
controls your radio, beam
headings, cluster interlace and
and klgging while you worll lhe
OX. These are so lid metal mini­
to'MlfS with 250 wan power
supplies. You can upgrade
your system as your needs
change. Check out digital
radio. you.. never be the same.

Satellite City ... Now

Rad'



DOS Beyond 640K
Here's how to break through that annoying 640K DOS
memory barrier. This book shows DOS users how
they can maintain IargElf data liles, achieve more
flexible multitasking, and run more powerful
applications. Covers DR DOS 7.0, OS/2 2.0 and
Windows 3.1. Includes 3.5" disk.

Learn DOS - Guaranteed!
Th ousands of DOS users swear by this quick-start
guide, some say they never would have learned how to
use a computer withOut it. logically organized, well­
paced. and enhanced by lots of helpful review
exercises, this book teaches through a series of bite­
sized tutorials concepts, commands, and techniques
DOS newcomers need to get up and running fast.

DOS 5 Made Easy
This book delivers the ideal one-volume tutorial on
the operating system's newest features and
functions. It starts with the file system basics, works
through 110 and configuration operations, the editor,
and concludes with a discussion of hard disk
management.

DOS: The Comp lete Reference
This revised third edition covers au DOS versions for
both MS-DOS and PC-DOS users. From an overview
of the disk operating system to programming and disk
management techniques. each chapter begins with a
discussion of spectc applications followed by a list of
related commands. You'll also find out about DOS's
newestfeatu res.

How to Get Started in Packet R
This is probably the first packet
written specifically for new
computer users who may not
with communications. This
with a non -technical descripti
rad io explaining how packets
point to another including co
via satelli tes . Then it explain
and how to hook it up. The
ccocnoes with chapters on se
packet station , operating ne
portable, and high frequency

s
manua
packeteer. this book is for you!

y to Packet Radio
ates the first and reveals
rents that are available

r1d today. This book
, including the latest on
space communications
io.

Basic Packet Radio
By Joe Kasser
LAN-LINK Software
Picture Not A vaifable

-----._ --- ......_--.------

........ ,. '
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System 7. 1: The Complete Sourcebook
This book just updated to cover the System 7 'tcne­
up; OuickTime enhancements, and System 7.1. It
also ccotalns more that $100 worth of money-saving
coupons for System 7 products and a 3.5" disk with
dozens of great Macintosh utilities. This book's
unique focus on the special need s of organizational
use rs makes this book stand out.

Dvorak 's Inside Track To The Mac
This book is loaded with all the goodies . insights, and
tricks a Mac user, beginner or programmer, could
ever want. From Mac components to operating
systems (focusing on System 7), multimedia,
graphics , and desktop publishing, you'll find it here.
Includes one 3.5" disk .



13()()k. ~p()tli!!ht

Rel/qcllon. So ffWBTfI
A 5.25" essene lor the IBM PCJ)(TlAT
supplements this booi<.. The programs afe in
designing T and pi nelwOl'ks and eak:ulabng
Ir~ o.»nstanI$ from-

..-
The Iir.lI _ chapters .... based on "Another look at ReIIec1iorls"
• 00fI 01 the mosl popular seriee 8V9l' published in OST. The
rema;ning chapters conlain new and previously unpubl ished malarial
that ooncIud&S 1he series.

An.......~ ...tdting
Leatn ,.,.. ID use !he Snwtto Chart ICl ma.imoze IIIIlema
~ by minimizing reed Ina bss. WrIh WI

understanding ollhis irlIotmabOn. antenna~ 8rId
amat""", 8 111<.. wi. find d a relatMIly .;mpIe IaSk ID <Joosign
nerworluI ""'. will y;oId optimum perIormanoo.

Antenna Com/»ndium Volume 2 S ot/wall/'
T1l<Idiskotte c<>nla'" " BASJC programs ~ ASC II ""'I rorOlat, at>d
"""~ Pao.:aI pl"lJfarn """"""'U a more e,""- _ 01
~lnanllll oo«~\lASIC~"

yakM DPsigrl of Yagl Anlfifna,. Software
Cor-.. 'P'_ts '0 eaIcula..~ ,..,.,.. korn , """"-l " ,"'"
""" "'" ,,,,,,,,01,boOm """,,,,,,Iar<l!Olqu<l 00Ianc• . mast ..""iv"". ,"u"",,,,,,,,,,, m¥I

Weather Satellite Handbook
If you have an interest in
electronics, meteorology,
earth science, image
communications, or computer
science this is just the book
fO( you. Packed with projects,
the forth edition al lows you to
get in on the fun of monitoring
a variety of weather satellites.
It's expanded and revised 10

reflect today's weather-fax satellite
technology.
SOFTWARE AVAILABlE

&WEATHER
SATELLITE '
tl-'\i'JDOOOK•

,..",,,, ,.""',, '''''''''.Satellite Anthology
By the time you finish this second
edition you 'll learn how to track
satellites, design and build effective

antennas, worx
OX with AMSAT­
OSCAR 13,
explore the
innovative
features of the
Microsals, work
the Russian
-easybiros" and
much morel

Your Packet Companion

Written for the beginner in an easy to
understand language and entertaining
style. This book explains how to assemble
your own packet station and use your
computer terminal to chat wi th other
packeteers. You 'll learn to send and
receive packet mail , hunt OX with packet
clusters, and use amateur packet satell ites.
This book includes a valuable reference
section to help you locate equipment.
books, magazines and even software. A
glossary provides definitions fO( common
packet terminology.

Join The Packet Radio Revolution

Getting Started In Packet
Radio focuses on the nuts
and bolls of actually getting
on the air and using packet.

Getting Started On Amateur
Ssteilites is a down 10 earth
guide to communicating
Ihraugh the various Ham
satel lites now in orbit.

st.
involve abby
including setting up various
types of stations.

Gelting Started In DXing is
a springooard tor the
beginner OXer that also
sharpens the skills of the
experienced nxer.

satellite
Experimenter 'S
Handbook
If you're new to
satellite
communications. this
book wi ll help you get
started. If you're an
experienced space
communicator, you'll
learn about the la tes t

series of spacecraft, the antennas and
radios needed to communicate through
them, and how they were designed.

Satellite City ... Now 1-800-426-2891
2663 County Road I, Mounds View, MN 55112

Radl~~ Metro: (612) 786-4475 " Nat'l Wa«s: 1-800-426-2891 " FAX: (612) 786-6513
,:=y _.e. Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am- 5:00 pm

Phone Hours: M-F, 8:00 am - 8;00 pm, Sat., 10:00 am - 5:00 pm
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Power Strips
with and without surge
protectors stocked for

your convenience

Connectors
We stock 2-8 pin

microphone connectors

Add a speaker or DC
adapter to your packetl
HT setup. Make your
hobby more enjoyable
with accessories from

Alinco. loom,
Kenwood & Yaesu.

I"·,".-\
''-1
"·,••,.,
1':1

e Catalog

PK-232 10 KelI'MXld Hard>eId
f>l(·232 10Ke"'lOOOd or AJinc:o Ha"dheld
PK·232 to loom 8.p;n
1'1<-232 10 Yaesu 8-pin

Authorized'­
Factory

Warranty Center
We offer factory authorized warranty service
for leom, Kenwood and Yaesu. Our customers
may send any product requiring service to us,
and we will handle it for them. This is a one-­
stop service that keeps our customers having
more .uti then hassel in this hobby.

II you need a custom cable for packet and
don't have time to make it , let us do it for you.
C.A.P. & M.A.R.S. mods are also done here for
authorized ham 's. All these extra services are
available at reasonable rates.

Call For

Data Switches

Diskettes - Bulk

2 way Serial Data Switch 25-pin
4 way Serial Data Switch 25-pin

MFJ's New TNC/Mic
Switch

Just plug the pre-wired cables into you r rig's microphone connector
and into your TNC and you're ready to go - no more hunting lor
hero-to-nrc connectors and wiring up complicated cables.

MFJ-1272B, for MFJ TNCJmultimodes and TAPR TNC-2 clones.
MFJ-1272BX, wi red with connector lor PK-232
MFJ-1 272BYV, wired with connector for KAM , VHF Port.
MFJ-1272BYH, wired with connector for KAM, HF Port.
MFJ- 1272BZ, wi red with connector for PK-88.

Order the model to suit your needs!

Pre-wired Radlo-to·TNC Cables
All MfJ'. PK·232 PK.aS <AM

'lcomIYaesu HTs ~FJ-5024 MFJ·5024X MFJ 5024Z MFJ·502YV
"";enwood HT s ~FJ·5026 MFJ ·5026X MFJ·5026Z MFJ·5026YV

,- ~FJ·5080 U FJ·5060X UfJ-S060Z UFJ-S080YV"
8 pin Radios MFJ-5080YH'

- UFJ-5064 MFJ-5084X t.lfJ-5064Z MFJ-5084YV"
S pin RacIos UFJ-5084YH'

Kllll"oodAlinoo MFJ.5086 t.lFJ-5086X U FJ-5086Z t.lfJ-S086YV"
SPIll Radios t.lfJ-S086YH'

• _ not_IC-wv. ' does not _ :!500 _ not _ 2'S1< & 225A

, YV..-""""'*" VHf' POll ". KAlol, 'ftj ..-~ HF pori '" KAM
"'~J r.oe;>. _ end -=- """ 1l-pWl moo"""".. 001'_.
MFJ-$224,__ -=- lot 10::>11'I. Kenwood, v....... "._
MFJ-r.22ll. _ _ cal>le lot Konwood h_ ,
MFJ-S26II. """" _ <:able WIth II-pin rno<1Jw1~ plug

1-800-426-2891
2663 County Road I, Mounds View, MN 55112

Metro: (612) 786-4475 • Nat'l Wans: 1-800-4~2891 • FAX: (612) 786-6513
~.,e.. Store Hours: M-F, 10:00 am- 8:00 pm, Sat., 10:00 am - 5:00 pm

'-= Phone Hours : M-F, 8:00 am - 8:00 pm, Sat., 10:00 am- 5:00 pm
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"Construction is quick and easy with the
PC board from FAR circuits. Of course, you
could use just about any other method to
build the circuit, inclUding perf-board. rr

QRP

Mike 8ryoB WB8VGE
2225 Mayflower NW
Massillon OH 44646

The Two-Fer
Mr. Webster describes a -classic"

as being eseeuent: es tabl ished; a
standard: 8 model 01 it s kind. This
month we'll lake a break from the
charge controller to work on a simp le
spring classic: the Two-Fer. Yes, it
was around !Of a while and it's been
through several changes since il s
c:onception In the ORP Quarterty. The
ori ginal Two-Fe r came from Mike
Michaels W3TS and John Collins
KN1H. I had my hand in the lirst pro­
totype PC boards and produced the
flrst Two.Fer kils for Dayton. The kits
sold out in 8 maner 01 minutes.

Several different vefSions have ap­
pea red in many art ic les. Th is is a
modifieation of a modification, so 10
speak. Bryon Weaver WU2J did the
modify ing this lime arou nd. He
changed ou t the FET used 'o r the
VXO and Instead installed a common
transistor. NotiCe lhal lhe output tran­
sistor has also been changed from !he
2N3553 to an MRF476. This is a 5
walt RF transistor In the flat pak style.

Low Power Operation

The circuit will produce 2 watts out on
14 MHz with 13 volts vcc.

New Keying Circuit

This time I changed the keying cir­
cuit al'OUOd. Connecting the jumper 10
either the •A· or -e- oonnection on the
PC boaId wift determine how the os­
cillator will be keyed.

Wilt1 the original Two-Fer, the oscil­
lator ran all the time. The oscillator
supplied the matching direct conver­
sion receiver with the needed injection
lor the balanced miller. The malching
receiver lor the Two-Fer .....as a real
dog. Most builders 01 the Two -Fer
simply did not buil d the rec eive r.
'tne retc re, you had to re move the
vee from the cryslaJ cscuescr so you
coukl hear the other station. Other­
wise, the crystars frequency woulcl be
heard in your receiver.

With this version 01 the Two-Fer,
you can select how you want to n.1n
the crystal oscilla tor : continuou s or
keyed. The oufput Of \he VXO may be
cccoectc a direct conversK)n receiv­
er by a small-vaJue capacitor. Unless
you are plamiog on using the oscilla­
tor 10 drive a direct c:orrversion receiv­
er milter (as in the original version),

then use the keyed oscilator configu­
ration. This way you won't have to 00
any laney vec switching when going
trcm transmit to receive.

A capacitof lor coupling RF to a re­
ceiver mlxer may be mounted on the
PC board. II you don't plan on USing
this leature you may leave the capaci­

tor oul. But, by installing it. you have a
dandy place to picf( up the OUIpul lrom
the VXO . I use a frequency coun ter
for that digital readout 'eeling every­
one is so used to.

II you have a sluggish crystal and
keying the oscillator ca uses chirp.
fhen simply conligure me OSCillator to
run continuously. 0 1 course, you'll
need 10 remove the vec during re­
ceive, but you wonl be chirping CW
anymore either1

SoIid-St8te a SK

ThiS version also has something
new: a solid-state aSK sys tem, By
adding a small handlul 01 parts we
end up with a no-relay OSK. Best ot
aI. you eco't have to inc::lude this lea­
lure if you cIon't want tol You can use
the TIR controller shown in an ear1ier

"QRP" column to mute the receiver
and control the antenna relay il you
wish. The choice is up to you,

Coostrudion Is quicf( and easy wifh
fhe PC board from FAR circuits. 0 1
course, you coukJ use just about any
other method to buikJ the ci rcuit. in­
duding perf-board. The so caJlecI "ug­
ly" construction woukJ worll. fine, too.

Notice the use 01 a ferrite bead on
the base lead 01 fhe transistor. This
improves stability in the PA under cer­
lain oondilions. In some models, I had

no problem with the PA slages run­
ning away wi thout the bead; using
other nansisrors required installing the
bead. In either case, mount the tran­
Sislor as dose to the board as possi­
ble.

Most of the parts can be picked up
' rom your local Rad io Shack. You
shoukJ be able 10 builcl lt1is transmitter
for less than $20. even if you buy all
the pa rts new. If you have a well­
stuMed junk bolt, your total cost may
be next to nothing . A junk bolt CB
woulcl be a good source 'Of the final
PA tranSiStor and driver. In tact, I've
used several d,nerent types oI l ran$iS-
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\OfS in the final stage and aI~ to
wcw1l. just fine. Some transistors t test­
ed: 2N35S3, 2N3866, MRF479, and
me C1909. I usee a 2N3866 for the
driver wjth good results, 100. A small
TO·220 styte heal sInk keeps the
MRF478 Irom overheating . II runs a
tad wem, but not hello the touch.

Depeuding on the crystal you use.
you may not need the 4.7 uH Choke in
series with the VXO capacitor. In tact,
ooe of the rocks' have in the }unk box
would nol oscillate wilh the choke in
place. II you can (and il you can find
one), use a double'bearlng variable
ceoecace lor the VXO. That will tasI. a
tot longer than a cheaper version. and
wil give you a much smoother luning
action, 100.

Check out the Circuit by first build·
ing the switch and the oscillator. Verify
operal lon by lislening to the crystal's
lrequency 041 a receiver, or use a fre­
Quency cceuer. Don't install the li nal
PA transistor yet. Build the driver
s1age and lesl lor output in that Slage.

If you have an RF probe, check lor
gain In lhe driver stage 10 thai lrom
the cecuercr. An oscilloscope would
be an ideal tool to check lor gain in
nus stage.

l! everything checks on. then m­
stall the PA transis tor. Monllo r the
transmitter's current and, 'NittI the oul·
put going inlo a dummy load, key the
rig. You should see about 2 watts of
RF with 13 volts DC applied. My ver­
sion demanded 360 mA from the pow.
ersupply.

With the rig still connected 10 Ihe
dummy Load. verify the operation of
the VXO by ~slening 10 your signal on
the receiver. Your frequency counler
would be helpful here so you know
exactly hoW much spread your crystal
combination produces.

The values lor me output uner are
for Ihe 20 meter band. I put one 01

these rigs on my favorite band , 30
meters, by changing the outpulliller. I
did not change the driver transformer
at all. The rig wor\s just fine on 30
melers as well as on lhe 20 meier
banet. t did not use lhe a SK teerure
as I use my f IR cootrouer instead. I
see no reason why one COUld not put
this rig on any other band. wilh the ex­
cepl ion of 10 meters, by changing the

WB8VGE
TWO-FER
bW FQR

3~V8E1W
Sl3""i-OWT

FIf}lJf8 2. PC board and parts p/ac8ment.

values otme oulpulliller.
Even though this Is simple project,

some of the parts may be hard to
come by. KA7QJY Components at
P.O. Box 3893, Logan UT 84323 has
everything you need 10 gel Itlls rig up
and running. Send him a large SASE
ror his part price nets. 01 course, a PC
board lor the project Is available 'rom
FAR Ci rculls, 18N640 Field Court,

•

Dundee IL 60118 . PC boards are
$4.50 plus $1.50 S & H.

For something as si mpte as a
handful of IransisIofS. the Two-Fer in
all ils differenl varielies rem ains s
popular pro;ect tor beginners and old­
timers alike.

Nexi month we'll get back 10 our
charge controner project and put
lhose power MOSFETs to work. II
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Sell your used
•gear In

BARTER
'N'
BUY

Call Judy Walker
today,

1-800­
274-7373

EMCOM
10HOWARD ST, BL'lTALO,SY 14lO6

(716) 852-3111 Made in U.S.A.

T-2000
SURVEILLANCE!·
COUNTERSURvEILLANCE
catalog $5.

TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source. (tape.
phone. radio).
Displays
numbers on LCD
display. 200
Digit memory.
$169 ppd. USA

73« TETtVA RD.
SAUKCITY , Wt~

(608) 643·3194
FAX 608-643-4439

E.H.YOST & CO.
Jj

SATELLITE T.V.

Nickel·Cadmlum, Alkaline, Lit hium,
Sealed Lead Ac id For Radios, Com puters,
Etc . And All Port able Equlpmenl

YOU NEED BAITERIES?
WE'VE GOT BAITERIESI
CAl l US FOR FREE CATALOG

BATTERIES
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RTTYLOOP

Marc I. Leavey, M.D.• WA3AJR
6Jenny Lane
Baltimore AID 21208

The more things change. the more
they stay the same. " you think lhafs
j.JSl: a nice saying. you should read on
a bit and share some of my mail lhis
mom"-

Buck WD4ILS. in Chino Valley, Ari­
zona, states that he "particularly en ­
joyed Teny Arnold's experience work­
ing another op who had never heard of
a Model 19 Teletype . I started with a
Kleinschmidt TT·98. went ttvough Mad­
els 28. 32, a 35AO ( what a sweet­
heart!). and various pre-PC ' glass TIY'
setups, including the M-80. M-8OO. the
really superb RQM-116 lor the TRS-80
Model III (Irom Crown MicroproduCls)
and am just now abandoning my low­
technology lour-bit Model III for a used
(but cosmetically lovely) Compaq-Pius
wilh 10 Mb hard drive, running OOS
2~.

"'8aclI issues 01 73 win yield some
inleresting solutiOns to the Baudot-to­
ASCII conversion lask. including a
CQrTllletely integrated Circuit standard
and speed converter. all hardware ,
which some lads in Canada designed
10 run 11 0 baud Model 33s on 45.45
baud Baudot. It was an elegant and

Amateur Radio Teletype

electron ically simple device , and the
code conversion firmware was han d­
bumed ooto EPAOMS. I buill one : it
ran Nke a cha"lllor years ancllt finally
went to Ihe dump wh en I sold my
bore. But what a jewel!

"Many of us are so hung up on the
sound of the Model 28 that we keep
them aroond as pets. My Model 35RO
(an ASCII Model 28) served as a line
prinler off the ROM-116 setup, just ler
the sound! The lime and eHort neces­
sary 10 cobble up the electrieal inter­
lace and the ·driver' (to compensate lor
the 72-eharacter line length , as op­
posed to the 80 chatacler display width
crt the TAS-80 MoOeI III) were merely a
labor 01 love-like keeping an o ld
Austin Hea ly alive beyond its useful
lile.·

HF va. VHF

Another lener represents the new­
comer in all 01 us. II is from Edo van T...
jn VK5AfW, of Iron Knob. South Aus­
tra lia . Edo was originally tcensee as
PAIC ENIIOET in the Netherland s In
1948. migrating to Australia in 1951 .
This recently retired broadcast techni­
cia n is else interested in these latest
ph ases of the hobby. Edo wri te s, -i
suppose I'n have to go coic HF as, to

my knowledge, there Is no diglpeater

nearby, and I don' know iI an ordinary
FM VHF repeater will do. Nobody, to
my knowledge, has ever explained this.
As a matter 01 fact. come to think of it,
nobody I know of has ever really ex­
plained if HF and VHF packet are Inter­
changeable . ..•

Well Edo. lor all iolents and purpos­
es. the Sigl'\Cl ls used on packet really
are the same, HF or VHF. Wha1 lifters
are the ways that the digital informillion
is encoded onto the radio signal. To
thaI end, the differences are rruch the
same as the differences between HF
and VHF ATTY, that is, FSK vs. AFSK.
While we have covered th is malerial
before in "RlTY Loop," we wift certainly
be covering it again, Probably a good
reason to subsaibe 10 the magazine,

don' you think?
I also appreciated the ncte from

Jyr1d KellomaJd. the Radio Officei' 01 the
Commodore/Crown Cruise Lines, He
relates that after installing an AEA PK­
232 Interface on one of the ships In the
Commodore neet he saw the develop­
ment in digital communications that
has occurred during the paS! 10 years.
laS! month. this not-yet-radio-amateur
purchased the same unit lor his per­
sonal use. listening to the radio in his
home in Finland. Well, Jyr1li, the nen
step is to gel y(Y.J1 tiCll:et. What are you
waiting lor?

Build Your Own?

Received via Ameriea Online is this

Question Irom Matthew Mucker
KB5FWG. He identilies himself as a
college student on a budgel, who has
never exercised hiS h.II priVileges:

"rve been monitoring 144 -148 MHz
lately here in Houston and want \0 gel
In on the acnon. But my bUdget and
good 01' ham radio spirit have crcect­
ad me 10 try 10 build my own 2 meier
radio. Looking through two or three
currenl rnag;a.UIe:s. there don' seem 10
be many books out there telling me
how 10 do thiS. 00 you haY'll any reler·
ences I could use? I've got a good
start with the 1991 ARRL HandtJook,
bu t would like more references lor
IF circuits."

My advice about building your own 2
meier radio from scaicn on a college
budget? Don't! Many years ago. I buin
a little 2 meter AM race. a IunctKlox·
SiZed transceiver from the late Heathkit
company, called the "1_." With its
Si~1e regenerative receiver and ays­
lal-eontrolled transmitter, it was cheap
and did the job. But that was when
eere were three people on 2 meters in
the whole Baltimore-Washington area.
and miniature meant a seven-pin tube
Instead of an octal . With ee advent of
FM, a whole new game was begun.

So. when I was in medical school. I
built Heathkit's fancy new transceiver.
Slill crude by lOday's standards, it was
all I could allord. But, while there are
kits available even today, althougl not
from the late lamented Heathkit, I really

Continued on page 77

'Our products speak... for themselves"

P. nee
SOFTlN'ARE

KaGOlD far Kontranks w/V5 ram
PfcGOlD far AEA PK·88,232,2232
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your product
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Call Dan Harper

today . ..
1-800-274-7373GET·TECH

201 RILEV ROAD
NEW WINOSORL NY 1Z553

(914)564-:>34T

REPEATER CO~"TROI.L ER

\'OI CE lD 'er--KElA~1 VER 8
SEE RFVlEW OF VlcRSK/N A

.JIJNF fW f ISSUE OF 13 M4G.
I DIGl l Al VOICE 10
ISAllER'!' 8ACKUF
I l IME·OUl l IMER
I nc HA~G TIMER
I AUDIO MI. ,NG
./ III TIMER

I MuTl~G

I rx ENA8I. E __

IOOl A~" I COR OR SQUElC H KE'!'ED NOT .. ~'T

$ 149.00 .J l_l$w DC OPERATION. $1 19.00
PLUS " N I SMAll SIZE 3.2" x 3.. PLUS S. H

50' " """.... ,..I, ......b'od.O<I ,..,.d,
' "" d",, "",.n ,.llon I. ,,,,,,,.dod ,
h' ..... 'n""...';on, ~.II Of w ';t •.

DIGITAL ,"OICE RECORDER

~ Audio~
' UP TO 218 SECONDS RECOR O l iME
I UP l O 8 MESSA OES
I . SAMPLE R.lES

' SPEAK ER OUlPUl
' l O l EVEL OUlPU1

' . ..EG Of R.....
' l O POWER
I lX ENABl E _

' I AllER'!' I ACKUP

' '''swDC OPERAlIOf<l
I SMAl l S IZE 2 .S-. 2.S-

CQ COl'lTUT
ca CONTf6T
CQ eol'lTl!ST

Systems
\lSA

Nm..cad

I0°I ~ 0 ~ ICell '" W1,.. 1<><loj
'-' lor ""'"' do<o"'l

Phone 714 496-6639

l0Y'8St a, !he GOU> ~tandon:l today!
Ea sy ope! otion with incredible powet'l

• COiIete1lCing • Soek~ File Tronsfen
• Robot cas • I.aqQlng • Maaa Files

• Autamatic Q1H/QSl bchange
• AdYonced Text Handling

• 95~ Manual
• blen~1Ye Help System
• Quic:k Relereoce Guide

• Nothing Else Comes dose
• Only $79.95 p1u1$5 l/h

-----"...... ~

• 4 variable length messages are
retained forever without power.

• Huitt in speaker and microphone.
• CT compatible computer interface.
• Superior audio quality using the new

ISD analog EEPROM memory ic .
• Endless loop record and playback.
• Solid Slate PTT interface built in.

St24.95 assembled and • Hundreds of non-ham applications.
les~ ~~. ~x ~ I~

5149.95 in A SS enclosure. I30 day money back guarantee! I F~'8n'::';;'~7s10. .

j -Com ' I' 0 Box 1 9~ 'T . Ben Lomond CA 9SUns . (~IlX) .'.'5-9 1211 rliX 335-9121

~

Stop Repeating Yourself! Ventriloquist says it all.
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ALL OF OUR PRODUCTS ARE MADE IN THE U.S.A.

1-800-327-5912

Handi Counter
Model 2300.......
The Original Pocket
Sized Counter.
IMHz to 2.4GHz -
8 digi t u n
Maximized
Sensitivity, ± Ippm
TaO. Includes

L = 0- --' Hold S",iICh, KiCads
and Cbo"8"'/ '99
Adapter! •

F~ory Direct
ORDERLISE

305-771-2050 • FAX 305-771-2052
5821 NE 14th Ave, Ft. Lauderdale, ll33334
5%Ship/ Handling (M,w $10) us. & Canada,
15%outside continental Us.
Visa, Master Card, C.O.D., Cash or Morev
Order only. -

Vinyl Carry Case
CO2- Padded Black. Vinyl carrying case for
2.lOO size LEO Counters : S 12
COO - Padded Black. Vinyl carrying case for
300J size LCD counters " $ 15

Antennas
TA1005 Telecopmg Whip Antenna S 12
Antenna Packs:
Ani-Polk 1 (includes ROll, RDSOO,
TA100s - Save S11) $ 65
Ani-Polk 2 (includes five assorted rubber
ducks, 27-10f()MHz - Save $32.) $ 99

Probes
P30 - Counter/ 0sci.1I06COpt' probe - for direct
coupling 10 signal sources or circuit test
points. lx / lOx. switchable 5 35
PlOl- Low-Pass probe attenuates RF noise
from Audio frequencies. Has two stage low
pass filter $ 20

Bench/Portable Multifunction
Counter Model 8030 01
10Hz - 3GHz extremely High Sensitivity,
High Resolution and Accuracy, includes a
Bargraph, ± lPP\t TCXO, Two Inputs,
Adjustable Trigger Lew !' Triggt'l'
Variable and Hold Button s579.
Optiunal ± .1 TXCO: 5135.

~CCESSORIES

HandiCounte
Model 2810
Our fuU range
counter with
bargraph 10Hz to
3GAz. Ultra-high
sensitivity, 4 fast
gate limes,
octsurdmg
qualit~-Iow, sl 99
10w pnce. •

Tone Counter
Model TC200

APSI04
Our Active
Preselector allows
YCMlIOpi~k.-up
transmissions or
frequencies at 10
times the
distance. Use
with our
Hand'Counter"
0'
R-10 Interceptor"
lO\ tHz · IGliz
Tunable over 5
octaves
'995.

NEW! Ideal com­
panion for use with
the R10 f).l
Communications
Interceptor" to
measure sub audible
signal ling tones off
the air. The TC2tXl
can also be used with
scanners and

communications receiver to
monitor sub audible tones. s179.

Handi·
Counter'
3000

-

The world's
fine< ""00 held
multifunction
counter ­
incorporates
many unique
functions usually
found only ~

L.._ _ -=- J very ex~nslV{'

bench models.
De;i~ for virtually t'Vl'I"V measurement
apphcation from near DC through Micro­
wave including measuring RF transmission
frequencies at the maximum possible
distance. The 300J is also the world's first
Handn.ounter" with Period, Time
Interval and Ratio measurement
"'I"bility. '259.

RIOFM
Communications
Intercep."to"r..'·.......
ALL NEW

TECHNOLOGY!!
The Interceptor
follows & lOCks on
even when fret.Jumcy
changes and intercepts
ALLFM Two-Way
Transmissions without
gaps in covt'l'age. It

does not have to
tune through RF
Spectrum to

"'~
....._ S~l~.

Classified as
Communication Test Instrument -
Increase your RF Securi ty'! S359.

R20AM
Interce tor"
NEW! Thc"R2'::::'O'7'is'7'bo-,'7'h-, ---­
sensi tive RF signal
strength meter (for ALL
RF signals) and a rear
field MJ receiver.The ]0
segment LED bargraph
responds with nominal
JdBincrements 10 RF
signallevel received
through the built
in antenna.
'119.

;--- - - - - .....:-
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Amateur Radio Via Satellites

tion. f -O-2Q work requires a Phase Shift
Keyed (PSK) modem hooked to a stan­
dard TNC, while the others need accr­
IionaI soltware running n a PC con lOCt­
ad 10 the TNC along with specia lized

"""""".
The salellitese~ a broadcast pro-

locol that does not require a connected
state to exist between the earth slation
and the satellite. A user sends a Iile re­
quesllo the satellite for a file seen in lhe
diredol)'. The satell ite starts the trans­
miSSion of the Iile from space. Other sta­
tions may also request certa in files or
pieces of Iiles. The sateate gives each

SlatiOn five seconds of down" per rota­
fion In tne queue . The queue holds a
maximum 0120 calisigls. While this may
no! seem like much , many limes a station

wants more than one lile. While waiting
to get all of one, the slation may hear and
ccnect p iec es of ether needed files.
When many r~sling the other Iile, it
may already be 90 percent complele,
thus requiring very little l ime to fn ish.
The broadcas1 protocof has some lIaws
bul works much better man separat e
coorectcns lor each user. II is no! un­
common to collect over 500 kb olliles in
a single pass.

Photo C. CongratulatiOnS to KAIST and HWENJ uploaded to the K().23 88S by
JH1AOY in picture (.GIF) form.

via a shiekled cable to the "audio" input
of a high-speed 9600 bps modem.

The easesr way 10 gel going on 9600
bps is 10 etIeck the TNC manulacturers

lor~ TNCs or TNCs IhaI easily
colllect 10 exiS1ing hiljl-speed modems.
PacComm n Florida has been maslIeting
satellite modems and high-spee<l TNCs
for a number of years. They can be
reached at (813) 874-2980. f or lhose in­
terested in some ecretruc uon work, lhe
'rccson Amaleur Packet RadiO Corpora­
tion (TAPR) has released an l4)dated ver­

sion oflheir TNC-2~itlIe 9600 bps
mod em kit . TAPR's phone number is
(602) 749-9479. New options indude the
Dig ital Signal Proce ssi ng (OSP) units
from L. L. Grace ((609) 751 -9705) and
Advanced Electronic Applicat ions, Inc.

[(800) 432-8873]. When looking for a
9600 bps solution, ask lhe TNC or mo­
dem manufacturer lor n lo rmalion con­
cerning comections 10 your races. Some
are very simple to inlertace, tMlile others
may nol even be worth the effort

The current grOl4l of digital amale ur
raoiO satellites al use a cornmunicalion
prctcco t system th at differs from tnat
used in te rresmat AX.25 packel net­
works. fuji-QSCAR-20 Is the only exceo-

Photo B. Photo of the KITSAT learn at the Korean Advanced Institute of Tecflnok>.
91 uploaded from Korea and etownIoar:Jed from Ko-23 by WBSUUK
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use and lime in the sky, compared 10
UoSAT-OSCAR-22 with its lower orbit
and slightly higher Bit Error Rate (BER)
eecsec by its transmiller.

Earth Station Equ ipment

To get active via KD-23 several items
ale needed: a 2 meier FM transmiller lor
me uplink, a 70 em fM rece iver wrm
preamp lor the doWnlink, antennas, a ter­
minal-node controller (TNC) with a 9600
bps modem and a PC-compatible com­
puter running special software to commu­
nicate wilh digital amateur rad io sate l­
lites.

While most $latiOns employ ci'cularty­
polarized beam antennas l or KO-23
WOfk, some have had reasonable resufls
with omnidirectiOnal antemas such as J­
Poles or uoeeoerecs. Beller resu lts
come wilh better antennas, but experi­
mentation can yield surprising outcomes.
Steve WB5TIS has been quite success­
ful hom deep South Texas with omnidi­
rectiOnal antennas IT'lOlRed on his tnJck
parked outside tJs apartment . Any pass
over 20 10 25 degrees elevation yiekls
good downIi1k copy and~ access.

KO-23 has two up link frequencies,
145.850 and 145.900 MHz. A simple fM
transmit system with 25 10 100 walts Ef­
tecnve Radiated Power (ERP) works well
to ~1 inlo the satellile. Since the trans­
IMler must be operaled at 9600 bps, the
n put miCrOphone amplifier must be by­
pass ed . Simp le Inexpensive fM
transceivers can make good higfl.speed
lJ;llink rigs ooce the n lemal drive poinl
(usually at lhe varaclor diOde) is lound.

for rececto o 01 the 70 em dOYif'l lInk
0fl435.175 MHz, a scanner or 70 em fM
transceiver with a good GaAs FET
preamp and a small beam will do vel)'
well To get digital data from the receiver,
the S9la' must be brotqlt alA from the
cisaiminalor circuit prior to the audio am­
plifier stage. fn many of tOOay's radiOS the
discri'ninator circuit 8f11l1oys only one IC,
an MC3357 (or similar). Pil 9 is the dis­
criminator output and can be connected

HAMSATS

Andy MacAllister WA5ZIB
14714 Knighfsway Drive
Houston TX 77083

While ee possib~ilies 01a packet digi­
peater in orbit tempts the imaginal ioo
with st<n;lard 1200 bps AFSK on FM with
the yel·lo-be4aunched Arsena satellite,
other satellit e enthusiasts are enjoying
great high-speed, 9600 bps packet oper­
alion via KitsaHJSCAR-23.

The satellite was launched on August
10, 1992, representing lhe product of a
cooperative effort between the Korean
Advanced Institule of Technology
(KArST) and !he Univefsily of Surrey in
England. Jeff Ward GO/K8KA aele<l as
Project Manager lor the effort . Aller
launch ' rom ltle French Guiana Space
Comple ~ with the TOPEXlPQSEIOQN
scientifiC satellite and the French 5801T
communications experiment, KQ·23
spent live months In engineering check ­
out. Many earth pictures were laken by
the excellent dual-camera system and
othere~s were exercised. It has
even been programmed to "spe ak" via
the 70 an downlink.

KQ.23 was released lor general digital
convnunieatiOns access Ofl Janual)' 15th.
Opening messages in several languages
were posted to me satellite bullelin board
system (B65) by lhe Korean control sta­
tion HL0ENJ . With in days , ste ucns
around the woOd were uploading mes­
sages, software and pldure files . The da­
ta Iransler capability of th iS d ig~aI atria­

leur reoc satell ite is grealer tnen any
other. Signals are slrong and correctly
modulaled from the transmitter, while the
receivers are quite sensitive. The 1300­
km·hlgh orbil provides longer access
than the UoSAT and mi crosat series.
These teeters have made KO-23 Ihe
choice lor cligital saleCite fans.

WI\hin a week the request queue was
IoadecI wilh caIIsigns M evel)' pass over
the United Stales. Activity is also hig1 n
ElA"Ope and olhef densely populated ar­
eas. Users quiCkly discovered the utility
of KD-23's digital system and us ease of

Photo A. KfTSAT-A Project Manager Jeff Ward G0IK8KA and tosma Tango
JR8XPV in tile UOSAT control center at /he IJnlversity of Surrey in England. (Ph(r
fO by JR8XPV.)



Photo D. Many pictures are uploaded /0 the KD-23 BBS for worldwKJe distribu- Photo E. PiclUf8S, graphs, drawings and 8V8n tesf patterns can be found in the
lion. A/ 9600 bps transfer can be very fas t, even with too shared downlin/<. KD-23 BSS.

The user soeware is called PB.EXE.
The currenl version was released on April
30, 1992. When running, the program
takes control of the COIT'I1'IUI'W:ae-l activi­
ty. After settW1g a lew parameters ~ke cal­
S9l IKQ-23 is HL01-11 lor PB) and file
~ab preference (you may notwan: to col­
leel everything) the program makes file
requests and updates the c1irec:lOtY of ac­
tive satellite files when the satellite is in
view. Inonly a few days many megabyles
01disk storage can be filled with E-mait,

images and new software packages from
all over. The PB.EXE scnwere Is even­
able free on many terrestrial BaS sys­
tems. The AM$AT-DRIG (Dallas Remole
Imaging Group) BSS is accessible 131
(214) 394-7438. The sottware is esc pr0­

vided wUh The PACSAT Beginner 's
Guid8 from AMSAT ((301) 589·6062).
AMSAT does not ship the disk separately,
but the manual wijh disk Is an inexpen­
sive $1 2 in the U.S.

More Inlormation on 9600 bps

modems can be found in the December
1991 "Hamsats" column. Other details
concerning the high-speed digital sete­
eee are" the OCtober 1991, JIAy 1992
and NoIoembel1992 coItrmS.

Since UoSAT-oscAR-14 began open
operat ion for 9500 bps packel, many
c:hanges and advances have laken place.
Today, much tenesmat packet mait is
sent via eetente. This has caused con­
gestion but has provided a selViC8 to the
amateur community. With many expen-

ments still to be run on KO,23, and the
possibil ity of a new Kitsat in orbit as early
as 5eptembef. concern has been voiced
abotf spreading the satellite gateways to
the new hamsat. For now, it's aI KAlST
elCp8liIT.... 1Is and ntviduaI padIet opera--­
lion. More 9600 bps salelliles are on !he
way. They work eldremely wei. In a few

year5 we can expect 56 kbps satellites
and oompressed digital video, bul ler now
a few megabytes a day via KO-23 will
have to 00. II

" The R8 is like a breath 01 fresh air, with its

groond-up engineering and up-to-date digital

control from the front panel. I am very pleased

10 see a qnality HF receiver 01 American

manufacture that should success/ully

compete on the world market "
Bil/Darke
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When we introduced the American-made RS Worldband
Communications Receiver, we knew ~ would be judged by some very
disceming ears, experts accustomed to the linest in short-wave listening
equipment from around the world. After listening 10 the world on the
Drake RS loud and dear, they have
delivered a decisive verdict.

They appreciated the R8's
sensitivity, clarity, simplicity, and all·
around versatility so much that many
of them declared the R8 simply the
best of its class. High praise, indeed,
from very well-traveled ears.

But why lake the word of mere

experts? Put the Drake R8 to the test yourself with a 15-day money­
back trial period on factory direct purchases, and let your ears be the
judge, If you're not impressed by Drake's quality, perlonnance and ease
of operation, all in a receiver costing less than $1 ,000.00, retum the R8

Receiver within 15 days. and we'll
refund your money in full, less our
original shipping charge. To order
your RS factory direct. for more
information, or for the dealer nearest
you, call 1-800·723-4639 today.
We're confident that once you've
listened to the R8, your ears will
hear of nothing else.

R. L Drake Company
P.O. Box3006
Miamisburg, OH45343
U.S.A. ln touch with the world.

ClAClE 147 01\1 RUOE.R SERY1CE CARD
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Fl(lUre 1. The CateulatlOfIS worlcsheel for the IasllnangulatiOn of /fie OCtober 31sf hunt.
The moving-targef rnot18 Is selecfed by enfering 'balloon" under lhe 'baIJoonlfo~C611.
(All printouts courtesy of WB3JZv.)

Radio Direction Finding

HOMING IN
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The balloon's location and predict­
ed path is announced on the tracking
net so mobile steucos can reposition
themselves as appropriate.

With anothe r mouse-click, Paul ac­
tivates the Save-and-Revert macro. II
puis the prediction from this sample
time into lhe Results spreadsheet and
calculates balloon velodty and head­
ing based on Iocalion change since
the last sample. Excel then automati­
cally saves the calculations SPfeSO­
sheel fOf thiS sample to disk and ere­
etes a new caJc:ulalions spreadsheet
with operators' names and calls list­
ed, ready lor the next sample.

grees wi th respecl to true north.
WB3JZV's FaslWorkspace p ro ­

gram creates separate spreadsheets
for each sample time. Basic data, In­
cluding launch time, launch point co­
ordinates, caUsigns. and tactical calls,
is entered onty once. As bearings
come in for each sample, Paul types
al l Ihe hunters' location coordinates
and bearings next 10 lheir callslgns
on the Calculations spreadsh e et
(FJgUre 1), then mouse clicks the Tri­
angulale button. Excel calculates the
balloon location and displays it and
the surviving fixes on an X-Y chart
(Figure 2).

PholO A. EOSS Recovery Team members prepare carefu lly for each flight.
George Riedmuller NONJM (left), Bob Ragain WB.fETT and Dawn Ragain
NOOCW are shldying the stanaard map used by aJt RDF S/ations. (Photo by AntI
TttJdeau KAOZFI.)
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poinl , using the latest data on wir'lCl di­
recucn and speed at va rious alt i­
tudes.

All hunters must use the sa me
map and coordinate system lor com­
puterized triangulation. The standard
map for EOSS is the Pierson Graph­
ics Colorado Stale Recreational Map.
Hunters put trans parent overlays with
a grkl of 5-mile-by·5-mile squares on
their maps. Poii'll 0 ,0 on the gnd {the
origin} is se lected by Tracking and
Recovery Group Leader Greg Bumett
KOELM, based on the pre6ded land­
ing point.
~e could use aeronautical maps

and do the grid in degrees oIlalitude
and longi tude: says WB3JZV. "But
aeronaulicals don't have good road
markings lor t enters on Ihe ground.
So we just superimpose our standard
grid on the Pierson map and our X
and Y coordinates fell us where we
are and where the T is."

Computerized
Triangulation, Part 2

Joe Moe/I, PE. , KOOV
PO. Box 2508
Fullerton CA 92633

Ask a group of radio di rection find­
Ing (ROF) enthusiasts why they enjoy
m ob il e h idd en transmille r hunls
(sometimes c alled foxhunts o r T­
hunts), and you'll get many different
answers . These events are social,
eeuceueoat. ch allenging, e xciting.
mysle rious. and lun. While some
think OC a T-hunt as an oppo1IUl1i1y to
joy ride with radios, I prefer to take
my time, be melhodical, and savor
the experience.

However, there a re t imes when
haste is mandatory. During hunts lor
repeater jammers or stations In dis­
tress, all mob iles must work togethe r.
One operator becomes the sea rch
coordinator, gathering bearings from
each station and triangulat ing them 10

predid the location of the emiller.
Last month's "Homing In" showed

how a computer can speed up coop­
e rative 'r-ncnts. You saw how Fast­
Works pace , a Ma cintosh Excel
spreadsheet macro program devel­
oped by Paul Temlund WB3JZV, tri­
angulales bearings lrom as many as
20 hunters at once. It calculates up to
190 fixes and determines a refined
pos it io n estim ate in le ss than a
minute using a double-averaging al­
gorithm.

On Your Markli •••

As last month's aRM-hunt exam­
ple showed. triangulation errors in­
cre ase when cooperating T-hunt er!i
ar8 grouped to one side of the target
Fie ld Coordinator Bob Ragain
WB4ETT (Photo A) would prefer 10
have them spaced oul arou nd the
predicted impact point. but the roads
and terrain may make this impl8c­
tical. Furthermore. the balloon
someti me s moves horizontally
laster than the mobiles can rollow.

Wh ile guidance in positioning
Whers's My Balloon? is given on EOSS flights, each

As a mem ber 01 Edge 01 Space team selects its locations based
Sciences (EOSS). Paul wanted Fast- on its own Judgement. Each is as-
Workspace to do more than Just 10- signed a tacucer callsign (Slation
care stationa ry targels . EOSS is a Alpha, Station Bravo. and so
Denver-based non-prof it g roup of lorth ) lor ease 01 iden lilicalion
hams who promote SCience and edu- durYig the hectic recovery period.
cation through amate ur radio and Unless all stations take bea r-
high-attitude balloon flights. EOSS ings on a last-moving balloon at
launches helium balloons lilting high- exactly the same time, the bal-
tech scientific packages, inCluding 2 loon's horizonta l velocity wil l
meter tracking transmitters. ca use t riangulallon errors . So

SuccessfUlly recovering 20 pounds tracking stations stay in radio COl\-

of expensive elect ronics, dozens to tact. The primary net is on the
hund red s of mil es downwind , de- Colorado Repeater Association'S
penes on the EOSS T-hunt team. Af- 2 meier field repealer, placed at a
ter tcucnoown. the beacon's range high point nea r the predicted im-
mighl be very short due to lis toea- pact zone. When teams are out of
tion. There is also the possibility that th is repeater's range , they ca n
beacon transmitters may fail In flight ca ll on 2 me te rs to J im Wh ile
o r a t impact. Th us , it 's vi ta l tor WOOE in Denver, Of on 40 meter
hunters to track the package continu- SSB via Dave Gilpin KB0lP.
ousty throughout the flight. Net Conlrol gives a time mar1l.

EOSS has launched nine 0 1 its whenever bearing information Is
own balloons. plus one for another needed, normaJly at 15-minute in-
dub. With WB3JZVs computer ai(jng terveis. Hunters take bearings at
in the seercn. the recovery rate so far these time marks and relay them
has been one hundred percenl. via the repealer Of base stal ions

Ot course, the computer doesn't 10 WB3JZV. Standard message
do il alone. A dedicated team 01 ROo format consists ol lhe team's can-
Fers makes it happen. On the day be- sign, tactical call, location X and Y
fore launch, Tom Isenberg NOKSR coordinates in mues relative to the
estimates the balloon's touchdown orig in point , and bearing in de-
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Early Reservation Information
General Chairman. Dave Grubb, KC8CF Asst. General Chairman. Ken Allen. KB8KE

• Giant 3 day Flea Market • Exhibits • Activities for the Non-Ham

Information
General Information: (513) 454-1456
FAX: (513) 890-5464 Attn: Hamvention,
or, write to
Hamvention. Box 964 , Dayton, OH 45401·0964
Lodging Information: (513) 223·2612

(No Reservations by Phone)
Flea Market Information: (51 3) 454·1880 Daytime

(513) 767· 1107 Evening
Lodging
Please write to lodging , Dayton Hamvention,
Chamber Plaza, 5th & Main Streets,
Dayton. OH 45402-2400 or refer to our 1992
Hamvention program for a listing of hoteVmolels in the
Dayton area.
Special Awards
Nominations are requested for Amateur of the Year,
Special Ach ievement and Technical Excellence
awards. Refer to the Hamvention Program for
nomination form or contact Hamven tion Awards
Chairman, Box 964, Dayton, OH 45401-0964.

1993 Deadlines
Award Nominations: March 1
Advance Regist ration and Banquet:

USA - April 2 Canada - March 26
Flea Market Space: February 1

Flea Market
Flea Market Tickets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. A maximum of 3 spaces per
person (non-transferable). Elect ricity is now available in a
portion of the last Flea Market row for $40 add itional per space.
Rental tables and chairs are not available in the Flea Market.
Vendors MUST order an admission ticket when ordering Flea
Market spaces. Please send a separate check for Flea Market
spacets) and admission ticket(s). Spaces will be allocated by
the Hamvention committee from all orders received by
February 1. Please use 1st class mail only.

Notif ication of Flea Market space assignment will be mailed by
March 15, 1993. Checks will not be deposited until after the
selection process is complete.

~ ~

-- -- --- -------------------------------------------------------- ----- -------------_.-- -- ----------------- -------------_.
How Many

__@ $11~OO' $ _

0$14.00 at door
.0$24.00 at door, if available

Admission
(valid all 3 days)
Grand Banquet __@ S22.{)(r $ _
Alt. Act . Luncheon
(Saturday) @ $8.00 5 _
(Sunday) @ 58.00 S _

Flea Market :t: ===53011space
(Max.3 spaces) 560/2 adjacent

$150/3 adjacent $ _
Electricity add __$40.00/space $ _
Covered tent $215,00 ea. $ _

Total $ _
Name _

Address _

City _

Stale Zip+4 _

Daytime Phone # ( ), Evening Phone # ( ) _

Dayton Hamvention 1993

Advance Registration
Reservation Deadline: USA -Apnl 2, Canada-March 26
Flea Market Reservation Deadline: February 1

Enclose check or money order for amount indicated in
U.S. dollars and type or print your name and address clearly.
Make checks payable to:
Dayton HAMVENTION
Mail to . Dayton Hamvention Box 1446, Dayton, OH 45401 ·1446



loon reached lis maximum altitude of
92.000 feet. The payload drop mech­
anism worked pelfecUy, and the peck­
age began its descent.

Figures 1 and 2 show the calcula­
tions spreadsheet and scatter cnert
for the last set of bearings, taken Just
belore toss 01 Signal as the package
neared touchdown. The triangulated
icceucn at that time was only four
miles from the eventual pickup point.

The RESULTS.ANAL spreadsheet
(FIgu re 3) and seaner chari (FIgUre 4)
clearly show the balloon's path lrom
Longmont to the grasslands near the
town 0' Briggsdale. Erroneous predic­
tions at 9:45 and 10 a.m. occurred
because most hunters ware clustered
In the predicted toucboown area , 60
miles northeast 01 the rising balloon.

The Station Performance Sheet
(Figure 5) su mmari zes how ea ch
RDF learn performed, as Judged by
the number of times lhat the program
retected fixes based on that station's

A Typical Fli ght

EOSS ni!1lt 19 ~fted off from l0ng­
mont, Colorado, at 0930 MST last
October 31. The payload dangl ing
from lhe 70-1001 balloon included a
lelemetry and command module with
two 2 meter tracking beacons. There
was also a video system with a black­
and-white camera and a t -watt ATV
transmitter. A commandable g im­
balled mirror gave tI'Ie camera views
01 the ground, the horizon, and me
balloon abOve.

Balloons lor scientific flights will
eventually break and drop ttle pay­
load, which parachutes to earth. But
the lime and altitude at whiCh break­
age occurs Is very diffiCult to predict
and control. On an EOSS IIIghl In
May 1992, the payload unexpectedly
stayed in the air 'or almost 18 hours
and ended up in Nebraska, almost
220 miles from Ihe launching pcint l
One goal 'or this flighl was oontrolled
separation o f Ihe payload from the
banoon, and the package included a
device 10 release the pa yload on

'''''''''''''''.sconeen T-hunters provided bear-
ings from their mobiles or base ste­
ucns at one l ime or anomer during
the flight. Th e greatest number 0'
bearings triangulated at anyone l ima
was 12 at 10:45 a.m., wnen the bal-

" WB3JZV uses the
Station Performance
Sheet and practice

runs to help searchers
take better bearings.
'Before the balloon
goes up, I put on a
little accuracy check
exercise for those
stations that care to
partake,' he says. "

,
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FlfJure J. Excel adds a Ime to the Results chart after 6ach sample and eSllmales the balloons speed and headlrlg. Mobile T­
huntefS usa lhls data as they anemptto follow the balloon's path.

FlfJUfB 4. The seanor ellart 01data " the R8SuIts spt"eadsheet shows the balloon's corrpIele ffigtlt path.
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Figure 2. Excel generates a cllart 01 fixes for tNJCh triangulation sample. This one is tor the last triangulation. WB3JZV has
drawn in iJ&artng arrows and identified the actual pickup point.
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Figure 5. The program computes this summary of RDF 8c<:uracies after the flir;ht. Stations with bold callsigns were fixed,
while the remainder WBf9 mobile.
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bearings. Rejections occur because
bearing pairs are parallel or diver­
gent, or when a fix is too far away
from the main cluster 01 fixes at that
sample lime.

The lower the rejection rate, the
bett er. It is unlikel y thai any sta­
tion will eve r ac hieve zero retec­
none. especially when hunters con­
gregate on one side of the target,

as they do early in the flight.

Stlarpshooters' Secrets

WB3JZV uses the Station Perter­
mance Sheet and pract ice runs to
help searchers take better bearings.
"Before the balloon goes up. I put 00
a littl e accuracy check exercise for
those stations that care 10 partake,"
he says. "I go somewhere within the

foo tprinl 01 the fie ld repeater, fa irly
close to it. Eve rybody picks thei r
RDFing spot. then calls in and gives
their bearing to me and their grid l0­
cation. I plug the data into the com­
puler and ten them what lheir bearing
error is."

"I've Questioned a couple of guys
who get real bull's-eyes, less than a
deg ree of error: Pau l co nti nues .

-They are c onsistent ly red-hoi
hunfers. Before they sight down their
antenna booms loward the signal.
they take compass bearings on a dis­
tent terrae feature from various spotS
within a 3O-1()()( radius. Then il they're
in a Iocaf magnetic distutbaoce. they
can fell it and move as necessary.
When taking bearings, lhey take sev­
eral readings from nearby locations to
average out mull ipalh.·

I tried out WB3JZV's programs and
Ihey WOJked jusl fine. I used them 10
generat e the exam ples in las f
month's column. II you would like 10
experiment with computerized lrian­
gulalioo, lhey are ava ilable for your
rco-corsnercer use.

For a 3 .5" Macinlosh disk wifh
macros and spreadsheet liles. send
$10 10 Paul Tern lund, 154 59 East
seratcce Place, Aurora CO 800 15.
Specify standard or high density disk
type . As usual. neither 73 Amateur
Radio T~y nor I can guaranlee this
offer. You will also need MiCrosoft l8
Excel version 3.0 or higher to run the
maeros.

Congratulations to Paul and Ihe
rest 01 the EOSS crew for developing
educational and enrichin 9 uses 01
amaleur radio. For more information
on EO SS, contact Vice sre sroent
Marty Griffin WA0GEH, 1647 East
Geddes Circle North , Lillleton CO
80122. iii

• Full duplu or simpln 'oIith ('()u rt~) beeps,
• Progra mmahl... Io Ol."aI a nd Ion2 d i ~lanCl' cOOf'S..
• Automatic C W identifICa tion.
• \Ikroproc-t"\..or controlled l iml'Oll l prolmion.
• Controts.,d b" ,"OX or c.lI rTil'f dl'll'd.
• Rl'J:l'nl'ratl'd DT\ IF or pulM" d ia ling.
•~paratl' " ...t l'rnal remoll' ('()nl r ,,1 olliput.
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Personal Autopatch SDP·6(XI. $t99.95
12Volt power adapter 11.95

Sh iPfl i n~ alld handling $5 ill US, $15 foreign.
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CIACLE I n ON READER SE RVIClii CARD

Make and receive "s;:;i~
tel ephone cans ~ c,,:::;s;
from your mobile or
HT with your own
personalautopatch.
Connect to phone
line and transceiver
microphone , PTT,
and speaker jacks.

NEWI Now with memory backup.

UAI-10 UAI_20

$44.00 $89.00
CREATlY( CONTROL PROOUCTS
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UAI-l D AND UAI-2D
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

We specialize In CB radio modification
plans and hardware. Frequency and FM
conversion kits, repair books. pfans. h igh­
performance accessories. Thousands of
sat isfied customers since 1976!Cata l $2.
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ASKKABOOM

MietJael J. Geier KBlUM
oro 73 Magazine
70 Roule 202 North
Pererborough NH 03458

Keep On Walkln'
Last month. we were discu ssing

walkies, ters lake up where we Iefl. off.
II your walkie is gelling power,

something should be happening. If ee
rattio Is still ~tely dead, it is very
likely that no power is gelling to the Cir·
cui try. Once you've eliminated bad
con nection s, the power switch. fuses
and SUCh, the next place to look is the
vol tage regu lator. Depend ing on the
rig's design, there may be more than
one. Especially if yoo gel no computer
operation (no display or response 10
keypresses), check thai power is gel·
ting to the rocrc. II not. trace il back
unlil you lind it. Although today's
wa lkies use CMOS micros, most 01
whic:ll donl require regulated voltage ,
many still use regulalors. more lor the
pu rpose 01 isolating me micro from
possible voltage spikes or reversed
polarity than anything else. A dead
regulator will, of course, shut down the
micro, and it may cause the rig to look
totally dead when it really isn't.

II the rig does tum on. but cceso't

The Tech Answer Man
WO(1( property, you must troubleshool it
like you would any radio. Before you
do. th oug h , it pays 10 give some
thought to the specific prob lems
walkies encounter.

CRM

Many hams us e their wentes as
mobile rigs. Some even use them as
base stations. Suddenly, Ihey are com­
plamiog thai Iheir receivers don't work
property. For some reason, they canl
hear the local repeater. Everyone else
can. so something must be wrong with
the walkie. right?

Not necessarily. The trent ends in
wames are rather small , and there
usually isn't room for much in the way
of bandpass Wtering . AlSO, nearly aU
new rigS have very wideband receiving
capabilities, making filtering impracti·
cal. The result is that, when conoected
to an outdoor antenna. the average
walkie is swamped with cut-ol-band
Signals, overloading and desensitizing
Ihe ecot end. Remember, walkies are
designed for use with those lillie rub­
ber dummy loads they come wnn, so
the Iront ends are optimized for sensr­
tivity, not resistance to cvenoec.

By the way, an exception to this
"rule" is the Rad io Shack HTX-202,

which does not have enerceo-cover­
age receive. Instead, there's lots 01
bandpass filtering, IT.aking that rad io
pretty immune to signals which will
wipe out other sets, Despite the ru ­
mors going around on packet radio ,
there are no modificalion s 10 enable
extended receive on this rig; the hard·
ware just won't suppo rt it. Oh well ,
there's a price to pay for everything,
right?

If you encounler a receiver desense
problem, the first Ihing to do is switch
to the I'1Jttler duck anl8fY18 and see iI
it goes away. I remember having such
a problem in Miami once . Using a
quarler-wave mobile wllip on the roo!
ol the car, I could get Into Ihe repeater
just fine, but I couldnl hear it very well.
I SWitched to Ihe duck and, even inSide
the car, I could hear It just fine, The
problem is even worse with big base
station antennas: there's Just too much
signal strength. These problems do not
indicate any malfunction 01 the radio.
and you shouldn't go in and adjust
anything. You jusl have to accept Ihe
limitations 01 such a sma' radio.

Speaking of antenna issues, I've
seen many instances 01 worn or
broken B NC connectors causing
trouble. Especially if you ccerect van­
ous antennas and cables, it can wear
oul. If your receiver sensitivity sudden­
ly drops way down or becomes Inter­
rrutten t, take a good look at that BNC.
II the center receptacle is obviously
worn. yoo may need a new jack. If it

looks OK bu l Ihe problem persists,
check the connection to the PC board.
In some rigS, wobbling 01 the connec­
lor can crack the connection . Also,
sometimes the BNC can Simply be
loose. tI it is , you can bet your ground
connection is no good . With most
rubbe r d UCkS, lt doesn 't mailer be­
cause the y don't use th e ground
anyway, Bul, when you go and hook
up a mobile antenna, II doesn't work
property. The fix Is simple: a good, sol­
id connection through a lightly secured
SNC.

Hello? Hello?

Another common walkie problem is
a blown speaker. If you use the rig in
ine car, you probably have to tum it aH
the way up , or neany so, in order to
hear it. Some rigs which put oct 250 to
500 milliwatts 01 audio have speakers
which are only rated for 100 milliwatts!
Under normal conditions , n's no prob­
lem. But. when you blast it all the way
up for a while, met poor ~lIle soeeker's

voice coil may IIY. " the rig W"Orl<s via
Ihe earphone but the speaker is silent,
disconnect one wire Irom the speaker
and check Ihe voice coil with an Ohm­
meter. It should either be OK or be
op en . II i t's open, you need a new
speaker.

A long time ago, I had an odd expe­
rience with this problem, I bought a
used walkie which apparenUy had had
a blown speaker. The previOus owner
had replaced il with a generic one. The
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* National ExhlbRs & Dealers *
* Indoor Air Conditioned Flea Market ** Outdoor Under-The-Tent & Out-Ol-The-Trunk Flea Markets ** Internationally Recognized Programs & Forums ** Code/No-Code Amateur Ucense Exams On Walk-In Basis *

*National YL Meeting ** Texas ARRL Convention and Forum *
* Friday For-Credit Teaching Seminar, Carole Perry WB2MGP ** Lone Star OX Society's OX Lunch And Programs *
For Registration Ham-Com, Inc.
or ExhibR Inlormation)l-+ P.O. Box 25028
FAX, Call or WrRe Dallas, Texas 75225-1028

(214) 521'()()16 FAXIVoice Mail
CIRCLE 199 ON READER SERVICE CARD
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radio~, but il always seemed off
frequency on recewet Oddly, when I
pulled iI apart, iI worked Jine. As soon
as I put the two halves 01 the case to­
gether, it got dislort ed again. Alter
scratching rrry head to( a long time, I
noncec tha i the back of the speaker
was very close to the d iscriminalor
coi l. And, the replacement speaker
had no shield ing behind its magnet.
You guessed it-the magnetic fie ld
was detuning the discriminator. I got a
new speaker from the manufacturer
and the problem went away. In tcoevs
micro-m ini world, you pretty much
have to get most parts from the radio's
maker. Otherwise, you risk winding up
with a kludge that doesn't WOliI quite
right.

Lookln' Bad

rcoeye walkies use LCDs to show
your operating frequency and other pa­
rameters. I've covered LCD problems
in previous colu mns, but I'll go oYer the
basics again here. Unless the rig has
been dropped and the LCD is obvious­
ly broken, most likely a display prob­
lem is caused by bad contact between
the PC board and the display. If the ra­
diO works property but all or part of the
display Is missing, chances are that
water, cigarette smoke or another con­
taminant has worl<ed its way into your
rig. Most LCOs are conn ected via con­
ductive rubbef strips pressed between
the display's edge and contacts on the
board. It takes good, clean contact and

reasonable pressu re 10( it to work. For
that reason, the LCD is mounted such
tnat it is pressed pretty hard against
the board. Som etim es, the radio 's
case is used as a housing , with the
board being screwed up against the
display. Other limes, there's a Irame
fo r lhe LCD , and tne whole th ing
comes out of the case as a unit, be­
cause the frame Is mounted to the
board. The frame approach seems to
worl< better, but either scheme can at­
low junk to get inside and mess up the
display_To d ean it, you must separate
the display from the board, d ean the
edge of the d isp lay, the coooucnve
rU:ltler and the board. and than put the
whole th ing back togelller again. I've
successful ly used Isopropyl alcohol.
Jusl be very careful not to drip any on
the rig's plastic case o r display win ­
dow, because many plastics are per­
manently damaged by contact with at­
ccnor. The co nductive rubber strips
don't seem 10 have any problem with
ii , though,

Getting Pushy

Keypads also can gel gummed up.
If you must disassemble one fO( dean­
Ing. be extra careful when you pull it
apart. Many ngs have individual but­
tons which are not joined together, and
It is very easy 10 lose them. Always re­
move the PC board wi th the rad io's
face pointing down, in orde r to keep
the bultons in place. Even if you don'!
lose any, they often get turned around

or out of order, so take a IooIt nom the
Iront before you screw it all back to"
gether again . I can't count the limes
rve forgotten to do thai and than had
to lake It an back apart immediately af­
ter reassembly. AnTgh.

Go Toh

Other than these warue-specmc is­
sues, HTs are no difleren t than any
other radios, and normal circuit prob­
lems must be troubleshot In the usual
way. So, get out that scope and go to
it! Now, let's look at a few ier tes:

Dear Kaboorn.
I know th is is kind of a weird ques­

tion, but I'm hoping you can help. One
of our lovely Californ ia earthquakes
has caused a broken circuit to the ceil­
ing heater in our bedroom. I have no
idea where the break is. Any idea how
to find It?

Signed.
8,m

DearBmr,
Yes, this is an odd question, but I

believe ham radio can come 10 the res­
cue! You're a ham, so why not use
some RF? Fi rst, be absolutely sure
that a ll power is disconnected from
that grid of wires. I'd disconnect your
main circuit breakers to be sure. (Just
for safety, doub le-check with a von­
meter.] When you know there's no
power there, lry a little CRP! What I'm
suggesting is that you make a battery-

powered, very-low-power transmitter.
A milliwatt will do. Then, connect It to
ue wire leedng !he heating grid. Now,
take a smanradio and move it along
the ceiling until you find the signal. You
Should be able to find the break pretty
easily; the signal will drop way 011. II
that doesn't work, you could try a little
more RF power (maybe a wan) and a
Beld·strength meter. Either way. I'd use
a fairly low frequency, perhaps 80 me­
ters, so that you don't mistake nodes
in the wave lor the broken wire. Good
Iud<!

Dear Kaboom,
I've started bu ilding a 15 metar

CRP rig and diSCOVered that I've used
cartlon film resistors Instead of the car­
ben composit ion resistors called lor.
Should I rep lace them with carbon
composition parts? Is this substitution
likely to affect the performance 01 my
rig?

Signed,
EI Sw ilcheroo

Dear EI,
Yes, it wil affed performance---the

no may work better! Seriously. though,
carbon film resistors are more expen­
sive and made to lighter tolerances
than carbon composition units. As tar
as I know, the fUm resistors are no
more inductive than the comp ones, so
II should work f ine. Good luck with
your rig!

73 and see you all next month. iii
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ALL MOOE HF
BASE STATION

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us al(408) 998-5900
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UEMENT
ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

Club, NO. 1989/A 1 Shaikh Street,
Karma Bagh Larkana 77150, (Sindh)
Pakistan. Thank you in advance.

Wanted: Ma nual and schematics
l or EICO 722 VFO. I will pay copy
a nd shipping charges. Gary Trude l
VE3MPO, Wutdsor Ontario, Canada.
Tel. (5 19) 944·2962.

Wanted: All AbOut Cub/cal Ouads
by Will iam Orr, which is now out of
print. W ill pay. Thanks. Rob Adham
KB8KEA, 603 McKee Rd" Beaufort
SC 29903. Tel. (803) 52 1-4554.

Needed : Schem atic lor Heath kil
Signal Tracer IT-12 and Hallicrafters
Receive r S·107, and voltage charts.
Bill Molle nhauer N2FZ, 136 Cedar
Ave., Pitman NJ 08071.

We are happy to provide Ham Help tlstings free on a space available basis.
To make our job easier and to ensure that your listing ts correct, please
type or print your request clearly, double spaced, on a full 8 112" x tr:sheet
of paper. Use upper· and Iowor-<:8se letters where appropriate. Also, print
numbers carefuHy-a 1, for exampkj, can be misread as the letters l or i, or
even the number 7. You may also upload a listing as E-mail to Sysop to the
73 BSS, (603) 924-9343, (8 data bits, 0 parity. 1 stop bit, 2400 baud), on
Special Events Message Area # 11. Specifically mention that your message
is for the Ham Help column. Please remember to acknowledge responses
to your requestS. Thank you foryour cooperation.

We wan t to eltchange our vintage
communication receive r, Radio Hol­
land Type BC348W valve-type, rre ­
quency coverage 200 KHz to 18,000
KHz <in 6 bands). Receives AM, CW,
and SSB a nd is in perfect work ing
condition. Would ~ke to trade for any
ORP SSB amateur band transceive r
with at least 20 meters. but would ~ke

all the bands. Must be In working or­
der. We also want to ex change a
Drake TRM-24 100 watt Marine band
(2, 4, & 8 MHz) sse transceiver. Has
no VFO b ut has 11 preset crystal
channels. Will trade for amateur band
ORO or ORP transceiver. Does any­
one have information on converting
the Drake to the amateur bands, have
a SChematic c:iagram, anGIor have Ihe
address of the Drake Company? Ad­
dress: Arshad H. Oua.dri (AP2AHO),
Larkana Amateur & S W Listeners



NEVER SAY DIE
Continued from page 4

bu~5es. But I knoW that almost ev­
eryone IistErilg is going 10 contir"IJ8 a
Illa 01 Quiet desperation, nailed doWn
10 a lousy job somewhere. lighting
rush-hour traffic twice a day.

Sure. I wish thai hams MlUId read
my book ($13 postpaid Irom Uncle
Wayne's Bookshelf), subscribe 10 my
What To Do newsletter ($10 lor len Is­
sues), and gel excited about changing
their lousy state and our lousy federal
government. A few have read it. And a
few 01 those are talking about action
and forming groups.

When I ask lor a show 01 hands at
my talks .. . how many 01 you have
worked over 300 count ries? Maybe
008 hand goes up. I ask who's been
actiVe on OSCAR. Another hand goes
up. How about RTTY? Two hands.
How about 75 meter OXing? No
ha nds. How about 2m sidebarld? Two
hands . How about 6 melers? No
hands. How about moonbOunce? No
hands . Packet? A coup le dozen
hands. SSTV? No reooe. ATV? One
hand. 10 GHz? No one. Hidden trans­
mitter hunts? Couple hands. MARS?
Three hands, Ocntests? Four or l ive
ha nds, I'm wo nde ring If Uncle
Wayne's Bookshelf should stock ene­
ma bags.

None of this cost a lot of money.
Most of my liIe I haven't had much
money. I still don't, in my own mind.
Bul a lack of money has never
stoPPed me lrom doing d,llerenc things

in amateur radio. It costs peanuts 10
Whip logethe r a pair of microwave
lransceivers and head for l/'Ie moun­
ta ins. I remember Howie W2QHH,
who had eround two-ancl.a-half zillion
certificates COllected. He ran maybe
100 waltS to a dipole, and he had a
bal .

I dedded 10 have some lun one Ox
contest weekend and fired up my rig
on 20m, t wanted to see jl l could wor1l.
100 countries In on e weekend on
20m. Well, I did it , • , jusl barely. My
100th was just seconds before the end
01 the contest. Will I ever lorget the
time I decided I'd wor1l. all 50 slates on
75m. lllook me three nights to do ii,
and that wasn't even dUring a contest.
Three nights, ad night.

My l irs1 DXpedition was to Navassa
Island. back in 1958, end I'm sli l lalk­
ing about it and showing pictures, 1'1
never 10rge! a minute 01 thaI tf1:l •••
boy, that was exciting! We came
damned close to getting killed several
l imes.

Well , I'll lell you what. Inslead 01
having anything in mind to lalk acout
al Deyton Ihis year, I'll let you ask
questions , .. uyou have any. Other­
wise I might start talking about things
whiCh will be of lillie interest to you,
like some of the things I write about in
my editoria ls . . , li ke how the
mlr1oClltlOdy works, or how 10 cure all ill­
nesses , to lose weight, to fix our rollen
educational system, to cut slate and
tec erar expenses, to gel work , to
make realfy big money, to cut crime by
aro.n:l 80"4 Q( more, to cut taxes sub-

stanlially. 10 live longer, to get rid 01
wertare, and olher non-ham matters
which are probably 01 no inte rest
whatever to someone who's driven a~

the way 10 Dayton for a super ham·
lest. You want to scrounge the flea
market and to see all the new ham
gear on diSplay, nol get involved with
pontes or heanh things.

Heck., if you had any interest in liv·
ing very long you wouldn't have thaI
huge beer belly hanging ou t under
your lee shirt, be smoking or drinking
beer, righ17 The re I go being a scold
again , . , being mean, I really do ap­
preciate the hundreds of you who've
stopped by the 73 magazine booth to
thank me lor gelling you to lose weight
and slop smoking. I also enjoy it when
someone tels me that it was my edito­
rials that got them to go into bUSiness
lor themselves, giving them the Ilrst
real Ireedom they've had since they
were kids.

The 73Booth

Speaking 01 the booth, we aren't
going to have one th is year. No....., t
want to tell you that that was a tough
decision, but we added up 1h8 outre­
geous cost c t Ihe booth space , 0'
shipping the booth stull out to Dayton
(and back), and sending out three
people to stand in the booth. Then we
added up what we usually take in seil­
ing subscriptions and books. Whoa
there. we've obviously got to slop
boothing al Dayton. It stiR makes ec0­
nomiC sense at al the other hamfests
we allend, but the sales at DaytOn jus!:

don't justi fy our buying a boolh any
longer.

A couple 01 our statfers win sliU be
~, but instead 01 standing around
in the booth for three days. they'I be
going around the hamlesl visiting the
exhibitors to see what's new and to
Ialk about advertiSing, oew product re­
views, and so 00. " I can fll'ld a place
to par1l. anywhere near the arena I'Q be
wandering too , so say hello when you
see me. Yes, 0 1 course I'll have some
discount subscription terms with me.
David Cassid y suggested I pus h
around a shopping ca rl full of my
books to sell. Not a bad idea. I could
sort 0' live out of II like a bag lady
since I won't have a booth 10 slore the
usual ton of stuff I can't stop myself
lrom bringing along • , • HT, cameras,
a lew samples 01 my COs, my laptop
oompuler, and so on.

So I'll t ry one more year giving a
talk and see If th ere s eems li ke
enough interest 1Q( me to bother next
year. My talk is at 1 p.m. on saturday.
if you aren't too busy haggling oyer
something in the Rea mar1l.et to bother.
Maybe it' ll rain again and help pack
my room. I'll do a little rain dance,

Another CO?

Sure enough, a third magazine with
tha t tille! There's the ham contest
magazine, then Congressional Quar­
terly, and no..... CQ (Communications
Quarterly), published by Digitel. Being
in the ccmmuntcaticns equ ipm ent
business, I suspect the y' ve neve r

Con&nuea onpage 88

CIRCLE 17& ON READER SERVICE CARD

EVERY ISSUE
of 73

on microfiche!

CIRCLE 188 Ott RUDER SERVICE CARD

The collection of ove r 600 microfiche, is
availa ble as a n e nt ire set , {no partial sets}
for $ 2 8 5 pl us $ 5 for sh ipping (USA),
A nnual updates available for $ 1O.

W e offer a battery operated hand held
viewer lor $75, and a desk model for
$ 2 20 . Librar ies have these readers.

You can have access to the treasures of
73 w ithout several hundred pounds of
bulky back issues . Our 24x fiche have 9B
pages each and will f it in a card file on
your desk .

The e nt i re run of 73 from October, 1960
through last y ea r is avai lable.

Your l ull sa tisfaction is guaranteed o r
yo u r money back. Visa/Me accepted .

BUCKMASTER
PUBLISHING

·W hitehall"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5628

Thrullne Directional WaUmeter­
The worldwide standard in

directional wattmeters.

• Accurat e w ithin + / - 5% of full scale
reading.

• M easures fo rward or reflected powe r In
coaxial transm issio n lines under any
load condition.

• Po wer range f ro m I OOmW t o 10kW,
freq uency rang e from 0.45 to 2300MHz .

• Ut i l izes Blrd's " Q C" quick cha ng e
connectors for intercha ngeable f ield
o peratio n without rece tfbreuon .

• B uilt-In re m ote-reeding ca pab ili ty.

• Peak reedtnq version evenable.

Calf or write today for more details on the
industry Model 43 wattmeter lind to receive
a complete Bird catalog.

30303 Aurora Rd .• Cleveland. Ott 44139 USA . (216) 241200
RX: 706898 Bon:! Elee UD - FAX: (216) 248-5426
WESTERN REGION OFFICE: Otao, CA • (805) &46-7255

Electronic Corporation
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IHand Held Scanners

Table Top Scanners
BClI r fllt855X LTt: SOCh w/800 5159.95
Bu rCllt 142XL.\1 l OCh HIlJU S 84.95
Ik.ru l 147XU 16 Ch W LlIL ._._ 5 89.95
BnrCll t I72X.\120Cb W Llll/Air...._. 5 124.95
Hn re.t2l0 16Ch IIIlJU/Air••_. 5 129.95
~ or _ ....ill io 29-S4, 1l6-174. -..Sl2. ""'" Air in
171""" 210 and oj. ""'" IOOMH. i..... u s Fa flCtS fl67S

AO R 900 $249.95
100 Ch a n n e l 800 MH z
Five scan banks 5 search
banks. Covers 27-54 . 108­
174. 406-5 12 and 83G-950
MlIz (no ce ll lock). Features scan. search.
del ay, priority, permanent memory . lock out.
backlite, & keylock. Incl udes AC/DC adaptor.
belt clip. antennas, & Nicad, Size: 5 3/411 x 2W
x 1 1120. Wt: 120l.. Fax fact document #650

,\ 1I1!: Mount .\Iohile Ant .\IAI OO.._ 5 19.95
BIISt Ant. 25- IOOO.\ U Il A53oo 5 59.95
Pre-A mp .1· 1500\1l1z GW2 S 89.00
Downconverter SUO to 400 [lC89 5 89.00
RIISe mse ene Ant DA300 5 89.00
[ltl' r n. 1Spuker .\ISI 90/0pt. • mp 5 19.95
O ld Su nnu Rrpai r. a ll brand s 5 CA LL
[ltrndN W lrrantin . . 5 CA LL

Freq urnf)' Info Fu....c: tlModrm.._ S FREE
Freq ul'nq Book!... ._••_._._._ 5 CALL

2 W a y R ad i o s I
VHF hi band programm able mobiles as low us
5299,95. Call for quotes or Fax Fact 11775

Accessories & Etc.

8 - 1300MHz

00<> _ __ • _ -
" m .... IQV ~" .. ,.

O··" "i·~ · ~.-.._..

Beareat

760XLTM
$2 49 .95
100 Ch annel
80 0 M Hz
Five banks o f 20 channels each. Covers 29-54,
118·174.406-5 12 and 806-954MHz (wi th cell
IlXk). Feateres ocan, search, de lay. priority,
CTCSS option. lockout, service search. &
keylcck. Includes ACIDC cords. mounting
brac ket, RNC antenna Size: 4 3/8 x 6 15116 x
I 5/8. We ight: 4.5lbs. Fax fac t document 11 550

Get instant tech information FREE from your Fax or Computer!
You can obtain specs, freq. info, software and more Iroo1 our automated eevcee. For fax facts , cal from your
sland alone fax mac::hine and foIow the voice prompts. Use the BBS from your modem 01 faxlmodem equipped
oomputer. Dial 317-849-a683lor leu back service. or dial 317-579-2045 lor our computer bulletin board service

COMMUNICATIONS
ACE Communications 800-445-7717

AO R AR IOOOXLT
$44 9 . 00
AM B roa d cast to
Microwa ve
1000 C han nels

A R2500 /

$ 4 4 9 . 0 0 ""'= / /
2016 Cha n nels .'
1 t o 1300l\tHz

"'-"'""""'"
62 Scan Banks. 16 Searc h Banks, 35 Channel s
per second . Patented Computer con trol for
logging and spectrum displ ay. AM . NFM.
WFM, & BFO for CWfSSB. Priority bank,
delaylhold and selectable search increments.
Permanent memory . DC or AC with adaptors.
Mtng Brkt & An tenna included. Size: 2 1/4H x
5 5/SW x 6 II2D. WI. lib. Fax fact 11305

A R3 0 0 0
$1195 .00
4 00 C ha nne ls
100KHz to 2036~fHz

Patented compu ter control. top rated recerver in
its class. offers AM. NFM Wide FM. I_'m.
USB. CW modes. RS232 con trol. 4 priority
channels. Delay & hold & Freescan ACIDC
pwr cord lind whip ant. Size: 3 InH x 5 2/5W x
7 7/8D.Wt 2 I b~ .• 100z. Fax fact documen t 11 105

NEW A OR AR 1500
$499 .00.
Full Coverage with SSB
and 1000 C h a n n e ls.
500KHz to 1300MHl.. Ten scan ban ks. ten
search banks , Searc h lock and store . BFO. 2
Antennas . AMINFM/\\'FM . Se lectable
increments . Tons of features, sm all size : 5 718 x
I 112 x 2. wt 14 oz. Fax fact documen t # 250

I Smnrnr withSOOrtwave II'-- --J

10707 Easl1 061h Street Fishers, IN 46038 ~ Y .

~
u p j te r u

ITotal Coverage Radiosl Mobi le 0' H and H e ld
Units . $399.00, each .

Top rated receivers from Japan now avai lable in
the USA. Tunc down to 100KHz. Sensitivity
guaranteed from 8MHz up. 200 scan channels.
AMlNFM/Wf M. No gaps, no cut-outs. Mobile
is super slim line. ACIDC. Order MVT8000,
includes antenna, mbl mnl. Order MVr700Q for
the hand held . Complete with Ni-Cads. Charger,

500KHz 10 I300MHz coverage in a antenna & earphone. Fax focI document 11275

programmable hand held . Ten scan banks, tenIe· e I
search banks . Lockout on search and scan. AM ontlnuous overage
plus narrow and broadcast FM. Priority, hold, "J
delay and se lectable search incremen t of 5 10 995 Bu rnt 2500XLTA h ll n~ held._ 69.00
KHz_ Permanent memory . 4 AA ni-cads and Bearcat 8S00XI.TC mebue.•.•••.•.••.•..•..S~~9.00
wall plus cig charger included along with belt Rureat 890X LTR mobi le S 9.00

29-llooMHz, SOO ch in 3500, 400 in 2500 890 200 ch&
cli p. case, ant. & earphone. Size: 6 7/8 x I 3/4 X 29-9W>lHz All 0<11 Irdod SJrinlI ddiv<s)' F"" F..~lO

2 112. wr 12 oz. Fax fact document II 2051 I
Mo bile Sca n ners

.---------------------------------------------------.I
I
I
I
I----II
I
I

I Toll Free, 24 Hours! 800-445-7717 Fax Orders 800-448-1084 Fax Facts 317-849-8683
: Computer BBS Modem & Fax/Modem, 317-579-2045. Toll Free Tech Support, OiaI800-874-3468
I International Fax: en Espanal, en Francais, und auf Deutsch, or just fax in plain English to: 317--849--8794

I r:iiiiiiiiiJiJ ACE Communications 10707 East 106th Street, Fishers,lN 46038
I~ Senile.. & Support IlOu"S Moo.·Fri. !lAM to 6PM. Sal, l J)..t EST. Mastercard. VIsa. CI>eO<s, App'oved PO '. & COO (add $5.50) &
I~ AMEX (*'<l 5%). Prices. speaflC:3tions and ava,laoHity subjlld to change Flat r&te ground . 1l0pp0ng and haod llng charge only 5595
I per unit. Express Air only $8 95 . for most uM s, to mosl loe.lhon•. 0 00 week \tial. no ,eturns acceple d two "," 111<, lifter original rete'pl rlYIT./ O"IY18.95
I VISA" Without sub.tanhlll ....,odllng d1argoI . All un~s carry fuilladory WalTllmy. Ind,ana f1Isodenl. add 5 per cent sales ta", r, If,
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HAMS WITH CLASS

Photo A. Concrete/sequential strafegies Include step-by-step directions to com ­
piBte e task.

carole Perry WB2MGP
Media Mentors, Inc.
P. O. Box 131646
Staten Island NY 10313-0006

Teaching Through learning
Channers

In a lmost every case. the success
or failure of any coese, amateur rece
1nduOed, depends on the effectiveness
ol the person in front of the room. ThiS
Is one reason why teacners afe en·
couraged to keep gOing back lor in­
servic e courses and 10 continuously
keep abreast of new educational tech­
niques.

Ooe of the best postgraduate coors­
es I ever took was something called
"Teaching Through learning cnen­
nels: The goal 01 the class was to
leach instructors how 10 observe the
Signals !hat studeots e~hilit, indicating
hoW they prefer to learn. These Signals
are the conmuous reference points by
which we, as teachers, recognize what
it ;s thai siudents need in order 10
learn.

I believe thai these skills 01 obser­
valion are crucial 10 the developm ent
01 good teachers and instructors. a e­
Ing a skilled observer In the classroom
can make the dilterence between be­
Ing a good teachef and being a great
one. Learning 10 obsefve and in:erprel

the kinesthetiCllaCtual, aUditory and vi­
sual clues that students of all ages
demonstrate In a class will enable the
teacher to relate these clues to the stu·
dents'learning styles.

A really professional teacher knows
the value of being flexible In hiS or her
teaching style. Teaching, as weY as
learning, should be an ongoing pro­
cess. The instructor who has learned
to expand nts or her style to Include
concrete, abstract, sequential and
global strategies will inevitably be the
one whose studen ts get Ihe beet of
meaninglulleaming experiences.

I gel many lellers from teachers
who want to know how to keep the m0­
tivation high with young people in a
ham radio program. The answer is re­
alty the same as it would be lor the
successful leaching of any discipline:
The teacher must continuously in­
crease his or her knowledge , refne his
skills, and expand his leaching re­
sources,

Studies have shown thaI students
learn best when a teacher teaches to
the preferred learning channel of that
person. A learning channel Is a way or
method by whk:h an Individual Is able
to best process information: visual , au­
ditory, or kinesthetic. The teacher of
amateur radio is fortunate eoough to
have the opportunity to be able to hit

-,

al these tearning channels in creative
and stilTWJtaling ways.

Let's define some 01 meee tech­
niques so that any teacher or instructor
reading this can begin to incorporate a
fresh approach into hiS own teaching
style.

The Concrete/Sequentia l strategy
includes doing such things as having
field trips organized step by step, With
a goal ; slructured demonstration
le ssons; simulations that follow Ihe
rules; uSing step-by-step directions to
complete a task; and using concrete

majeoals and IotIowiog Oreclions. The
ham radio instructor can plan (,eId Ifl>s
to local museums with ham radio sta­
tions or electroniCS exhibits; or plan a
visit to the radio room 01 a major COfl\o

munications cenler in the area , such
as police or lire radio and dispatch
rooms; or plan a visit fa a local ham
who has an impressi ve station.

The Concrete/Global strategy In­
volves giving choice-optional assign ­
ments involving real things. concrete
problem·soIving simulations. learning
through tria l and error and using real

PCB and SCHEMATIC CAD.CREATE is serious about long term reliability.
See the entire Create line at Dayton... Rotators,

Roo Towers and CLP antennas! EASY-PC $195 EASY-PC

AMEX,VISA,
MasterCard
Welcome

• Ru ns on
PCfXT/AT/286/386 with
Here, CGA, EGA, VGA.

• Des ign S ingl e s ided,
Double s ide d a n d
Muttilaye r boards.

• Provides S urface Mount
s upport.

• Standard output incl udes
Dot Matrix I Laser llnkjet
Printers, Pe n Plotters,
Photo-plotter a n d N.C.
Drill.

• Award Winning EASY-PC
is now in use in over
14,000 Ins tallations in 70
Countries World·wide ,

• Much e asier than
Lightbo x a nd tapes ,

• SUPERBLY EASY TO
lEARN AND USE.

• Not Copy Protected .

"'

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

;:l

I I H~

• ••,,,

r '",-. ~

••

Options:-1000 piece symbo l libra ry $75.00,
Surface Mount library $112, Gerber Import fac ility $195.00

For fu ll info ', write, fax, call or use Inquiry # B""IS>l

Number One Systems Ltd. 1 ~;~~g
REF; 73, HAROING WAY, ST.lVES , HUNnNGDON, ! 9G

CAMBS., ENGLAND, PE17 4WR.

Te le phone ; Fax:
USA: 011-44-480-461778 USA:011-44-480-494042
Intnl: · +44-480-461778 Intnl :- +44480-494042
UK :- 0480461778 UK :_0480 494042

'_ -!-
Cast and mdUncd aluminum cue
Reverse Delay Cceuol (ROC)
Worm Drive Brake Gearing
AutoMast Camp Guides,
Water Tight Cunncclor!l ,
Preset on 3 models,
Circle overlays available for U.S.A.

RC5-3 Rotator Series

High Grade Aluminwn Roof
Top Towen are excellent for

.\ you antenna requirements.
Guying is JUOmmCnded to
insure Wely.

S
Electronic Distribulon Co.

EOCO 32SMIllSueetVi~V A22 1

C",UYQ..,.DNkr Totkl,l

,
•

, ~
I

ne anten... doet II all!

CLP5130-1
50-1300MHz
Continuous
Coverage
23elements
Weight 11 It..
Boom Length 5.8 ft.
Longest tlcmenl 9 .g ft.
ronr,..rd gain 1001 2dB
Wind Survival9Om.p.h..
Front to B.:k: raio 15dB
VSWR 2.0: I or less, mu .
Transmit Power to 500 W.lls

..
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lrom all across the country. We've got
a dynamic, accompliShed group of chj­

dren who will be speaking this year.
Please come and meet them and bring
some children along wilh you . C U
there. II

• 12l Full FC;;llured . Full Duple>;, Rcpcalel"lunk Pons
• Bolh porn can <.>penIle as Conncctod or SWIll .... lone
Rcpcatc~. Crou-Conncctod unk Pom, or Bolh

• Eiw;h Port has its OWn ID mcuacc, Counoy Beep. Harl~ Timer
TOT Timer, ID Timer. and CW FTaluency: .... 11 user Pros~mmablc

• Complctcl)' DTMF P1O& rammablc, No FaClory ROM prOJ:ramm,njJ: ncolcd
• (4) ....nalog Line<; Programmablc for Tem~ralUrc ""d Voll.ilgc Rc:ading ~

• (4) Input Lines for Con liel Closurc Rc:ading~ al your reputer site
• (5) Oulput Lines for o;onlrol of cXlcma.ll"'n pl>e rah . and ~i tc fun"i"".
• Bolh ports ha\'e COR and PL inpul' a1lo"-'ini off utc a.cca. charli e.
• DTMF ;occrOS from cltller pon, "'illl E'PROM Variable Storage
• 2.aQ Baud Serial Port allows CompulC'r. f'Kkel and Modem procramming
• .... Ucoml1Qnds can be ~mcd ffOQl t to ~ di"U 11) length
• l,depehdent DTMF muunJ functIOn can be assi lned to each pan
• ....naloE Unel hlIve Vollage.,.,rcc for the LM) ) 5 TempeT.llurc St1l_
• Doua: .ull R81- 1 Rcmcu~ Control of Kenwood~io Support
• COR polanty jumper. and -M8IOcta_e de-emphasis jumper per pan
• DTMF _alld LED allows visual U1dIClIIOn of \'alid rtte1~ ~

• F.M:II port tw Its own 08-9 Connector for radIO poll conneclion
• Sm"n board oullince. on ly ~ . SO· • 7.50': Low Power. only 25m .... ClirTCrll nn",
• u ch Link port can be u~able lip to) links using the Rt C·6 Link Expanuon
• Oplion,,! 19" R"ck MOUnl Cabinet for mouOllng the RLC· t , ue RLC-6 Boards

All These Features fo r Only:
$175.00 plus s&h

Link Communications
P.O. Boll 1071

Bozeman, MT 59nl ·1071
(406) 587....085 \'oiu& F u

Unk Communications RLC-]
Repeater and Unking Controller
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Photo B. Ham radio in the classroom lets )'OU use a multimedia approach to
learning_ Shown here: An ATV demonstra lk1n.

amateur radio allows you to have a
mullimed ia approach to learning. Take
advantage of itl

Be sure to join us at the Dayton '93
u amvenucn Youth Forum on Ap ril
24th. I'll be showcasing yOtJngsters

o
ICOM

-F'" ICON _ o;:.no
RedioII & Jw • in

----.... .

YAESU

Plan your l each ing strateg ies to
match the resoee you gel on your In­
ventory. II's probably sate to say that
the more you are able to correlate the
two, the more enecnve your teaching
will be. Be I leKlble, monitor your re­
sults, and be inYOfved with the learning
process 01 your sludents. Teaching

Learning ChanrMri lnventory

About one week into the new term, I
administer lhe following inventory to
my d asses. The kids have fun fil~ng it
out, and I am able 10 use the results to
plan my initial teaching strateg ies for
thai partiaJlar group.

Check four to SiK statements that
identify how you prefer to learn.

When learning. I prefer to:

a. Work with reallhings.
b. Talk 10 mysell while reading a

book or questions on a test
c . Read matenet about what I'm

leaming .
d. Sketch 0( doodle whi le leaming.
e. Hear things eq>lained first
I. Walch a film or video.
g. Work With materia ls related 10

what is to be learned.
h . Listen to tapes . the radio o r

recordings.
I. Wa lch someo n e illusl rate o r

demonstrate the information.
J. Perlorm through sfmuraucne .

games. role plays..
k. Listen to experts describe and

ellplain the Inlormation.
l. Look at charts, maps. graphs or

pictUres.

n o.

Call for All YAESU
Radios & Accessories

'""'"I
I

F... ....ol~
and AcCl U)! in

­1i15 TANOAROI

AUNCO

""W" C!'{I
F'" lirie 01 RadiooI............

objects, committee work on real pro­
jects. and discovery learning. There
are htJodreds of basiC elgelJonic:s ex­
periments applicable to every age
group which can be used In an exciting
way In the clasSloom. II you have a
Large group, break them up Into small·
er unlls and provide matenels for each
group to WOfk with and record thEllr re­
sults.

The AbstracVSequenlial strategy in­
cludes lectures, with questions and an­
swers. in a step-by-step progression;
audio aOOlor video tapes in a slep-by·
step sequence. almost an textbooks,
explaining theories through deduct ive
reason ing , getuog the ma in idea
through sequential presentation, and
programmed instruct ion . The good
teacher will choose the appropriate
teKtbook, handout materials. etc. tor
the age and lntereat Ievel 01 the group
and use this as only one 01 the teach­
Ing strategies to be utilized in th e
classroom.

The AbstractlGlobal strategy is rev­
ing eceo-eroec think sessions, group
disO'ssions, allowing Ulink time 10( re­
lI ectiOo before beginning a project or
aSSignment, optional reading aSSign·
ments, and allowing the sludents 10
get their own ~Aha.· Having a student
at the Iron1 board duting !he group dis·
cusslons is a good Idea. The student
can make a list or the key words ot the
discussion. When the class gets divid·
ed Into triads or small groups after the
discussion, they can refer back to the
key words and use !hem to plan their
own nell1 steps tor their task.

KENWOOD
-, , .

_.~.

" "

AEA . ASTRON. COMET . CUSHCRAFT . DIAMOND . KANTAONICS · MFJ
• SANGEAN. SONY SHORTWAVE. DRAKE . MANYMORE. . .

NEW EQUIPMENTPRICINGANDORDERS1-800-666-0908 OUT OFSTATE
TECHNICAL. usee GEAR, INFO 203-666-6227 24HR FAX 203-667-3561

F... KENWOOO ....
RedioII & ,.. • ioN



Photo A. Jeff Brown NSUEJ demonstrates the HatCam. The camera is attached to
the bill of the hat and the transmitter clips onto 1M plastiCstrap on the back.
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Arv

euer. be sure to wire a 1N4001
blocking diode from the positive
termi nal o f each ball ery to the
common positive supply point. As
an alternative, you can power the
transmitter and camera from sepa­
rate batteries.

The Future

Of course you can use the
miniature components of the Hat­
Cam for your own special applica­
tions. You no longer need a 1/4­
scale RIC plane to carry a large
ATV transmitter and camera. Many
01 the smaller planes should have
enough lilt to tly this system. RIC
ca rs and even boats are other like­
ly candidates. How about a Dog­
Cam? Now you can see your pet's
point of view as It catches a Fris­
bee!

I imagine that as cameras and
transmitters get even smaller, you
might even see a praetical version
of the Dick Tracy video wristwatch
in the not-too-<listanl future. II

HATCAM SUPPUERS LIST

MiCro-ATV transmitter
AssembledlTested:
P.C. Electronics
2522-WG Paxson Ln.
Arcadia CA91CI07
(818) 447-4565

MVP Serles V TV camera
MiCro Video Products
1334 So. Shawnee Dr.
Santa Ana CA 92704
800) 473-0538; Fax: (714) 545-8041

Kit Version:
ElktfOl'lics
12536 T R. rr
Findlay OH 45S40
(419) 422-8206

choice lor RIC model ATV, Handle­
lookies, as well as a hamsh ack
camera you can mount just about
anywhere.

Build Your Own HatCam

Photo B. C/Oseo-up wew of tile MiCro Video Products miniature I'id8o cameta (MVP
Series V).

Once you've acquired the trans­
mitter and TV camera. an you need
is a baseball cap. The MVP-V TV
camera should be mounted secure­
ly to the bill of the cap with a :YS"
Ioog 114-20 boll. Try to mount the
camera near the edge of the bill so
that the hat isn't in the field of view.
Next, run the video/power cable
around the edge of the cap so that
you have enough cable to reach
the back of the cap.

Mount the ATV transmitter in a
small plastic project box (a case
from a kid's walkie-talkie was used
for the HatCam shown in Photo A),
Make sure you have room in the
box lor one or two 9-vo1t batteries,
the video and antenna connectors,
and the power switch. You can use
a small 450 MHz rubber duck lor
the antenna. It you modi-
fy the case from a kid's
wa lkie-talkie , you can
use the on-board tele­
scoping whi p tor the
ATV anten na . Now Just
clip your transmitter to
the plastic strap on the
ba ck 01 your bas eball
cap, hook up the cable,
a nd yo u're ready lor
some real portable ATV
fun!

You can expect about
30 minutes of lile if you
operate both the camera
and the transmitter from
one s-vctt batt ery. Two
batte ri es in pa rallel
should give you upwards
01 an hour. If you run
with the batteries in par-

Ham Televis ion

are two Items that make the Hat­
Cam a reality. The four-ounce
mi nia ture TV camera from Micro
Video Products (the MVP series V)
and the Micro-ATV transmitter de­
scribed in the July 1991 Issue of
73, page 9. The Micro-ATV trans­
mi tter is the si ze 01 a postag e
stamp and puts out enough power
(80 mW) lor a decent ra nge .

The MVp·V Miniature TV camera

The truly remarkable achieve­
ment Is the incredibly small BIW
TV camera from MicfO Video Prod­
ucts [Telephone: (800) 473~538J.

The MVP.y (see Photo B) mea­
sures just 1·1/. " square by 2·114"
long. II lits neatly in the palm of
yo u r han d and is th e sma llest
came ra I've seen so la r. AI
$289.95, n'e surprisingly affordable
lor a camera 01 its size. The MVp·
V has a buill-in wide angle lens, an
automatic electronic i ris and an
excellent light sensitivity 01 2 lux.
Its small size and superb pertor­
mance should make it a popular

•

BiN Brown WB8ElK
cIo 73 Magazine
70 Route 202 North
Peterborough NH 03458

The HatCam

Thanks to the latest In miniature
video technology, the ability to car­
ry a comple le ATV transmitte r and
camera on top of your hal is now a
reali ty. Ima gine an ext remely
portable ATV system that weighs in
at under eight ounces (with a nine­
volt battery) and gives you a range
01 toousands 01 feet With the Hat­
Cam system, you only oeed to tum
you r head to point the camera.
This is the perfect setup lor special
events, hamlests and ATV demos.
NO cumbersome clutter of cables
a re needed to hook up this sta­
ti o n- Just pu t on your hat a nd
you're ready to transmit.

The HatCam, shown in Photo A,
was designed by Jell Brown
NSUEJ and Dave Pelaez
AH2AR/S, and first shown at the
1992 Dayton Hamvention . There



Demonstration Disc (IBM-PC VGA compatible)
of signals recorded from WX-SATsystem. S3

1691 MHz Loop·Yagi Extension
model 169H Y-XTN $85

$450

$450

$399

1691 MHz Weather
Satellite System

1691 MHz Hemt Pre-amp.
model TS·1691·P. Amp

1961 MHz Receiver
model TS-1691·Recvr

Decoder Board & Software
model TS-VGA-SAT4

Low l oss (microwave) Coaxial Cable (65ft)
with connectors.

model tsst -ccax ass'y $70

Track II satellite Orbital Program. Tracks All
satellites, work! map, print out $99

1691 MHz loop Vagi Antenna
model 169HY(N) S99
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MIDWEST WOOD
PRODUCTS

Midwe st Wood Products
16141 24th Ave

Coopersville M I 49404

Display your license and callsign
on a 12 or 24 hour solid oak clock.
Letters can be changed. Both size
licenses accepted. A great gift for
that special ham, or for yourseft!

Only $69.95 plus 5 & H
Catalog Availabl.

Call Today
~ 61lH;77-3706 [_]
~ Six Y•• Wa"anty .

PC GO£S:'WEFAX 3 0 ••~ liP leoeotol sys.
tem lor \he IBM PC /I.-.cIudK an AMJf"M~.

SQflw.".cassen" Mon8I .-.:I 325 page .............. O>ed<
II"os pel1I8Ilist of OU" -..ced fear...-1tS

Res. up to 12l3O>8ClOx256 APT lalIlon. Gr iOli
Unatlended Clp&rll1lOl'l 0rtl!laI PreodcrllUOl
COIonzinO"1 f ' ame Loopng
Zoom. Pan , Rolalton PCX & OIF E. _porl
COn\fast Control Grayscale Prontong
Tunrng Osci4loseope Infrared AnalySIS
PhoIometryiHlSIOQ'"lWTlS Variable IOC & LPM

PC HI' FACSIMILE 6.0 $99

•Sl

PC HF F. cs....1e 6.0 ". eomplele SIlOrtw.v. FSK la_
tySlelTllor!he IBt.I PC II n::tuoes an FSK. Derncd.Aalor.
~• . 2SO P-olI~ ..-.:l lulcnll eassen. C8I 01
_ lor ........ I......,e C8IlIb;l ofproducls

Software Systems Consu lt ing
61 S S EICamII"O Re a l. &an Clemen'... C A 92672
Tel (714)498-5784 Fall '(7 14)498-0568
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today.. . 1-800-274-7373

Shipping: FOB Concord, Mdss.
Prices subject tochinge withOut notice.

I WPI

SPfCTRUM INTERNATIONAL, INC.
Post Office Box 1084, Dept. S
Concord , Mass. 01742, U.S.A.
Phone: (508) 263-2145
Fax: (508) 263·7008

1- 800 - 4 - A- HAM - TV
t<JKDI!IIS ONLY PLIlASEl

•
•

. ~._- -

Many ATV repeaters and individuals are retransmitting
Space Shuttle Video & Audio from their TYRO's tuned to
Satcom F2·R transponder 13. Others may be retrane­
mitting weather radar during significant storms. "it is
being done in your area on 70 CM • check page 413 in
the 91 ·92 ARRl Repeater Diredory or call us, ATV re­
peaters are springing up allover - all you need is one of
the TVC4G ATV 420-450 MHz downconveters, add any
TV set to ch 2, 3 or 4 and a 70 CM antenna We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one stop
for all your ATV needs and info. Hams, call for our
complete ATV cataloq - antennas, transceivers, amplifi­
ers. We ship most items within 24 hours after you call.

(818) 447a4565m.fS.m-5:3Opmpst. Vi.... Me, COD
P.C. ELECTRONICS T~ (WooRG)
2522·WG Pu.on Ln Arcedia CA 91007 IbF)'linn (W86YSSI

TVe-4G
only $69

SEE THE SPACE SHUTILE VIDEO

$489.95
Jt¥I QuallIy G-lOCId .....
SaWn MMlo. aM Il1lt~
nrt...~"M1 0uIp0lt•
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C1RCL.E 11 ON READER SERVICE CARD
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SPECIAL EVENTS
Ham Doings Around the World

Listings are free of ctlarge as space permits. Please send us your Special Event
two months in advance of the iSS119 you want it to appear in. For example, if you
want;/ to appear in the January issue, we should receive itby Oc/ober 31. Provide
a clear, concise summary of the essential details about your Special Event. Check
Events.TXT in Speci.1 Events Fife Area 111 on our BBS (603-924-9343). for ust­
ings that were too late toget into publiCation,

APR 3

AJAX, ONTARIO, CANADA The Sooth
Pickering ARC, Inc., and the North Shore
ARC. rnc., will sponsor a Flea Market from
9 AM-2 PM et the Pickering High SChool
Or! Church 51. North, Pickering Village, in
Ajax. Vendors: To register in advance,
contact South Pickering ARC, me. P.O.
Box 53, Pickering Ontario, L1V 2R2,
Callada. Make checks payable 10 the
South Pickering ARC, Inc. For Info, con­
tact: Ron Brown VE3WZ, (416) 839-3711;
Kim Becker VE3SVZ, (416) 571-6883;
Gany Brisbane VE3REp, (416) 6834335;
or Bob Partridge VE3SRD, (416) 839­
7585().
CHESAPEAKE, VA The 8lh annual
Chesapeake ·SpringFest 93" Amateur Ra­
diO/Computer Show will be held at Virginia
Bead! Pavi~on from 8 AM-3 PM. VE Ex­
ams by COXA: Bring originaLICopy and 10.
Talk·in on 146.970-. Dealers contact: Pre­
sIon P. Ipock N4SHI, (804) 543·4610.
Flea-Market contact: Robert M. Holt
N4SFH. (804) 487-1896. or Chuck Mose­
ley KD4IJU, (804) 545-1303. Sponsored
by Chesapeake ARS.
NW ROCHESTER, MN The Rochester
ARC will hold their annual xamrest at
John Adams Jr. High School. 1525 arst.,
NW Rochester. starting a: 8 AM. Talk-in on
146.82 (WOMXW/R). Write to Scott SfI&r­
rail N6Va. 6982 Indigo Ct. , NW Rochester
MN5S9()I.

W1LUAMSBURG, VA The Williamsburg
Area ARC will sponsor ARRL Exams April
3rd. Contact Andrew Swanson WJ4X,
(804) 253-2811.

APR 3-4

SPOKANE, WA The 16th AAf"IJallnland
Empire HamfesVComputer Show will take
place al Spokane Youth Sports Bingo Hall,
East 2230 Sprague Ave. Set-cp Fri., Apr.
zno. 12-5 PM. Contact "Ike" Brown
KFlPU, (509) 459-2667.

APR4

RALEIGH, NC The Ralei\11 ARS will pre­
sent lts 21st HamfesVCornputer Fair in the
Jim Graham Bldg., NCS Fairgroonds, from
6 AM-4 PM. To pre-register for VE Exams,
contact Vince AA4MY, (9 f9) 847-8512.
Dealers, contact Rollin Ransom NF4p,
1421 Parks Village Rd., Zebu/on NC
27597. Tel. (919) 269-4406. ren-in on
04164.
SOUTHINGTON, CT The 10th annual
Aeamarl<.et of me Southington ARA will be
held at Southington High School from
9AM-1 PM. Set-up at 7 AM. For details
contact SIeve N1GCV, (203) 621·6191.
Talk-in on 146.86, 224.80, 444.25, 145.49.
Pre-reqlster lor VE Exams by sending an
SASE to Southington ARA, P.O. Box 873,
Soulhington CT 06489.

APR10

CUNTON, TN Oak Ridge ARC wi ll hold

me 'Oak Ridge Hamfast '93" at the Na·
lional Guard Armory in CUnlon, from 8
AM-5 PM. ARRL sanctioned. Talk-in on
146.86, 146.97 (W4SKH). VE Exams by
WCARS; contact Ray Adams N4BAQ,
4325 Felty Dr., Knoxviile TN 37918. Ham­
fest contact: Gene Muncy KB4UMM, (615)
435- 1588.
FERGUS FALLS, MN The 6th annual
ARRL Affiliated Hanlfest sponsored by the
Lake Region AC, wi ll be held from 8 AM-3
PM eune Hockey Arena, Otter Ta~ Counly
Fairgrounds. VE Exams. Set-up at 4 PM
on Fr1day. ccotect Keith McKay NOFKF,
(218) 82£>.6274.
JOHNSON CITY, TN WCARSNEC sx­
ams will be held at 10 AM in Room 223,
Techndogy Bldg.• ETSU. Contact Charles
Hensley AC4QF. (615) 743-5144 or (6/5)
926-1171 117807; or C.V. Jayne, Jr.
W4NHT, (615) 282-5822.
MARION, NC VEC Exams by the West
Carolina ARS, will be held at 2 PM at the
Asheville Federal Bank Bldg., Main St.
Please call Cecil D. Potier WB4UCF, (704)
724-4007, lor details.
MARYVILLE, TN The West Carol ina ARS
will offer VE Exams at 7 PM at SI. An­
drews Church Hall, W. Broadway. Please
contact Carroll Peabody W4PCA, (615)
982-5839.
MEMPHIS, TN VE Exams will be held at
9 AM al Central Church, 6655 wocneser
Rd. Sponsored by WCARS. Please call

WIn Gvin W2GW, (901) 754-4552, or Nita
Wofford N4DON, (901) 363-4971.
ROANE COUNTY, TN VE Exams ecce­
scree by WCARS, will be held ettc AM at
Pond Grove School, Rockwood. contact
Richard Spillee AA4KS, (615) 354-4281,
or Bill Smelcer KMAAD, (615) 882·9070.
SOUTHINGTON, CT The Southington
ARA will hold its 10lh annual Pleamarket
at Soolhington High School from 9 AM-1
PM, et n e Southington High School. Set·
up at 7 AM. Talk-in on 146.88, 224.80,
444.25, 145.49. contact SIeve N1GCII,
(203) 621-8191. VE Exams by pre-repls­
tration only; send a SASE 10 Southington
ARA, P.O. BOil 873, Southington CT

0648'
WEST MEMPHIS, AK WCARS VE Ex·
ams will be held at 9 AM at Rosewood
United Methodisl Churdi, 2303 E. Bartoo
Ave. Contact Gene Bagley AB5BL, (501)
739-4029, or Rev. Richard Gregory
AB5CH, (5()1) 735-4060.

APR 11

JASPER, TN Wesl Carolina ARS VEC
Exams will be conducted in me Jasper
Public Library at 1 PM. Please call
Charleil Wooten KD4XX, (615) 942-5116,
or wasace S. Brown KD4XV, (6f5} 942­
2836.

APR 15

FENTRESS COUNTY, TN VE Exams by

SWL: A receive only cartridge lor CWo RnY
(Baudot & ASCII) lor use with Commodore 641
t28. Operating program in ROM .

#FT1000D

$369900

ALL MODE HF
BASE STATION

UEMENT
- ELECTRONICS

FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

TALK WITH THE KNOWLEOGEABLE PEOPLE AT

$69.95

$99.95

ART·1: A complete Interface system for send
and 'eceiva on CWoRnY (Baudo! & ASCII) and
AMTOR, lOt US<l with the C<:>mrno<io<e 641121>
computer. Operating program on d isk Included.

$199.00

Amateur Software
and Hardware for

the Commodore User

ART-.
AIR-1: A complete interface system lor send
and r8Cll;ve on CW. RTTY (Baudo! &ASCII) and
AMTOR, (0( use with Commodore VIC.20.
Operating p'ogram in ROM.

O F MAR Y L AND

G AND G ELECTRONICS

CIRCLE ee ON R'EAOER SERVICE CARD

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 951 28

Call us at (408) 998-5900

YAESU u.S.A.

• FT411E 2M HT $299.00

• FT811 440 MHZ HT $346.95

• FT470 2M/440 HT $421 .95

• FT911 122 MHZ HT $415.95

• FT5200 2M/44 MOBILE $648.95

IF YOU'RE IN THE B AY AREA, STO P BYl

$49.95
$39.95

MO RSE COACH: A complete leaching
and lesting program lor learning 1I.a Morse
code in a cartridga.

FOtC64OtCl28

VECSPECIAL

AIRDISK: An AIR· I type op.
erating program for use wilh
your interface ha'dware. Both
VIC·20 and C64J128 programs
ononedisk. $39.95
AIR-ROM: Cartridge lIil,sion
of AIRDISK forC64J1280nly.

$59 .95

MORSE
COACH

8524 DAKOTA DRI VE , GAITHERSBURG, MD= (301) 258 -7373

CIRCLE 16 9 ON READER SERVICE CARD
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WE USE ONLY 6061·T6 ALUMINUM Of U.S. MANUfACTURE

• AMIGA TROUBLESHOOTER-
Rol j lfll3. • _ _ t_ .......~ Iorlho ""-
5ClO'2lDI_ _ . TIoa t .-. 100I ... W"r _ ,...
",,", 01 ......., by ........ _ _ pIUg-in~ II>

cI'Ion\IO.... """'" _ ...,. 10_ ._.__.. . ._ .•112 115

AMIGACHIPS
_1.;lII_ ROM ...... 121115 · e!>20 CIA C2t.lHzI......_..··S9 Z

: :~"C~~.~.:' ':.:: :::.".::::':':.::~:
- 2.\:15 ROM : Now, 1&10. ,_ lor tOgh dcnoo,.,. _ ,

!'CMC"" _ , "", " " ,., __ ..•..•. 13595

_ THE GRAPEVINE GROUP INC.

B
3 Chnl>1ut Sireel, SufIrIol1. NY 10901 au.

OROER lINE 1.-.m·l&o15 ! VISA: I
CUlTOM N:RVICE:". _ GG ,

U1 &-357·IG . -..... IETM-F Fu: U1&-357.QU
..~W..._. 15'\_--'_ ,......... ... et-pa

CIRCLE 192 ON READER S ERVICE CARD

DOUG HALL ELECTRONICS
Voter Department

815 E. Hlidson Street, Columbus, OhiO 432 11

(614) 261·6671
FAX (614) 26 1-6605

o ADVANCED AMIGA ANALVZER.
A «>mpIoI. __.. _"0 and _ • .....,z ..
""""",". GAoeo <IoopIoJ _ d ....... _.' _ ...-,1O_ ... "'*'9"4Yd.,., _ _ .-''' .,..ts, __
~ ' • •,e,' _ ia'I $ I , _ s.._.'" ,""..,_
_ _ ___ .... <hpo.__. _ IO _ oI ...

P t l he p _ ,_Io _ canllfS.._-. ..- ...-,ut
SmpIr~ ... _ _ .,., ...... 1""'. TIoa ito -.....ed
<Mvn<>oI" unO .- by ....".. _ ...un sn!llli

• SWITCH ITT - 1.312.0 ROM SELECTOR ·
TOP SElliNG ole<:lmnic ROM ...lo<:to< by GIoboIIJpvr_ " Inc._ "" _ ,,,,,y01 ALL 'fOUl 00/1...... _ ""oily . wit<:h
bolwee<o 1 .3 Of 2 .0 ROM lmm l'O'I~. l!u'I"" -,,«. Deco
...,. 1I"c 6llOOO~ No~~ ptioed ....,-"
.~ _ lrwInoc<oono _ ...._. .. ..~ r..
.Bo.,. -.__""3 RCU .,a ... 1I5
- Bo.,. h -'_ _ "'205 l'lOM__ ._ - .a _ !lIIi
n.~Docl
- Bo., ... .. 1 3 _ 2 05 .. .e S7't 1l5

COMMODORE/AMIGA
I "'~ '"- ...TS..........".s I

C:. T.. -MICROCARO FAST RAM P"!ClS.'
PCMCIA MEMORY CARD .

Ma<x:artl by """""""'lid . 011"", ",,10 4 _ . , ....~.. .,.
FAST RAM . .. 'Oe MOO'A1200 !'CMC"" 010I ThIo CfWt eao:l ""ed
....mory modulo ."'0.<:<>01111"' " . , boot II...., Inving"- .,. tOe
,,,,. ,n.1 chij> RA ld "00 10' ;.....0. P 'OCoWlIg , No hf.«I 0'
_ .."'. carIogur.._ .. _ and ro«>gn&>on ic
~rtl _ •• !'CMC"" -.:IIY __ in 2 .nd 4_ _pnce. 1 He ..,.,...

2~.-- PCIoIClA ...-d .. ._. S'31'.50
4 .. ,...,,.. .-- PCIoIClA can! .$:2, g z

$370.00
Rack mount version also available

Fat more inlorrniltion~ at wrrte

• Expandable to 32 Channel by Jusl AddingCo,.,
• ContinUOUI Voting
• LED Indicators of COR and Voted Signals
• Built-ln Calibrator
• Remote Voted Indicatorl Pinned 0 111
· 4" . x 6 Double Sided Gold Plated 44 Pin

Card
o Remote Disable Inputs
-MORE

CIRCLE 19 ON READER SERVICE CARD

4 CHANNEL
SIGNAL-TO-NOISE VOTER

THE MlJ ,~LE

RECEIVER s JLUTION
-- ., .. .... I
;.-~..::~~.. , ; .......... ." .... .',

- v, .' ' / -,..- ....p '

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

I-

RUTLAND ARRAYS
1703 WARREN 8T· NEW CUMBERLAND PA 17070
Orde", 1-800-536-3268 Info. 1-717·n4-3570 7pm-l0pm EST

DEALER INQUIRIES ARE INVITED
WE DEStoN AND BUILD ANTENNAS FOR PERFORMANCE NOT PRICEI

EME:ATV:OSCAR:TROPO:FM:PACKET
MODEL Freg, # Ele Length Meas. Gain Cost

RM-50 50-51MHz 4el 12.3 ft 8.25 DBd 139.95
RA7-50 50-51 MHz 7e1 26.5ft 10.5 DBd 279.95
RA8-2UWB 144-148MHz 8el 11 .8ft 11.2 DBd 91.75
F012-144 144-146.5MHz 12el 17.3ft 12.6 DBd 142.50
F012-147 145-148MHz 12el 17.3ft 12.6 DBd 142.50
F015-144 144-145MHz 15e1 25.1ft 13.8 DBd 192.50
F016-222 222-225MHz 16el 17.3ft 14 DBd 129.95
F022-432 432-438MHz 22el 14ft 15.8 DBd 11 4.95
F022-ATV 42Q-450MHz 22el 14ft 15.8 DBd 114.95
F025-432 432-438MHz 25el 17.1ft 16.5DBd 134.95
F033-432 432-438MHz 33e1 24.3ft 17.8 DBd 223.95
F011-440 44O-450MHz 11el 6ft 12 DBd 69.95

ALSO AVAILABLE
POWER DIVIDERS-STACKING FRAMES

CALL OR WRITE FOR OUR NEW CATALOG

... ELECTROMAGNETIC FIELD METER
Re duce ••po l ure to pote ntiall y har mfu l

elec1fo magoetlc fields. Alphllab' , handheld Tr l FlelcfTlO
Uel., menure, AC e lectric ' lelds, AC magnetic fie lds
and radi o/microwave power density. Find ground faults ,
AC current wi.... or menure high-f ield generator. with
Ihe "agneUc senlng (.2 _ 100 mUllg,usI. 60 Hz); Identify
poorly grounded or Shielded equipment. h igh VOT or
I luorlscent light fields, distinguish hot liS. ground wi res
wllh Electric setting (.5 - 100 kVlm, 60 Hz); measu re
antenna radiation patterns, leaky microwave ovens, etc.
on RFlmlcrowl ve setting (50 MHz 10 3 GHz, .01 10 1
mWICmZ).

Electric and magnetiC seltlngs are omnidirectional,
m...uring fu ll magn itude of fields without the need 10
reorient Ihe meter, Price of $145 InClu des de li ve ry and
on...year warranty.

A lphaLab, 1272 Alamed a Ave, Sail Lake City, UT 84102
Calt (SOl ) 532·6604 lor speedier service or free
literatur. on eleclromagnetic radiat ion health r iskl .

CIRCLE 11 ON READER SERVICE CARD
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Ihe Wesl Carolina ARS 'IrilI be held at 7
PM 81 Ihe Fifsl. BapIist ChurdL cal Mik8
Ledb6tter AB4BX, (6 15) 879-8626, Of

Fred ValliS K8DOC. (6151 879-9268 lor......
APR 11

BOWU NG GREEN, KY The National
Guard Armory on Hwy. 231, near the
Green Ri'foer Pkwy.• wi be ee location lor
a HamlesVCompuler Fest sponsored by
lhe Kentucky Colonels ARC, l rom 7 AU-2
PM. Talk-in on 146.251.85 rptr. Call Den­
ver. (502) 777-3681. or wrlte: P.O. Box
978 1, Bowling Green KY42102.
COL.UMBIA, SC The Wesl Carolina ARS
will ofter VEC Exams at the Red Cross
Bldg., Bull St. starting at 8:30 AM. For de­
tails, call Ray RogefS N4WR, (803) 34~

337:1
GOOCHLAND, VA The S.M.A.R.T.
Swapfest wi. be held al lhe Goochland
County Fairgrounds beginning al 8 AN.
sel-up al6 AM. VE Exams 81 12 noon.
Tallr.-in on 147.27 and 444.800. Conlact
Wanda C~mOllS KCUOCK, (B04) 556­
<=
JOPUN, MO Joplin ARC Hamlesl: '93 wi
be held from 8 AU-3 PM al the John a .
Hammons Trade Cenler, NE corner 01
Hwy. 71 and 1-44. VE Exams. Talk-in on
147.210+. Cal! (417) 623-3610, days, or
(417) 782·5848 eves; or wrlIe 10 J.A R.C.,
P.O. Box 298J, Joplin MO 64803­
KNOXVIL.LE, TN VE Exams lor upgrades
only will be held at Pellissippl state Tech.
Camm. College, Room B· l 29 (Ionnerty
STII(. Pellissi llli campus). Sponsored by
west Carolina ARS. Contad Ray Adams
N4BAQ, (615) 681J.7771, or Rich SJover
NCUF, (6IS) 539-4821.
MEMPHIS, TN The WCARS WlI sponsor

VE Exams al Central Church, 6655
W.lChesl:ef Rd.. at 9 AM. Please cal Wi'!
Guin W2GU, (901) 754-4552, or Nita
WoltrxrJ N4DON. (901) 363-4971 tor de­

'"'-
NEW ALBANY, IN WCARSNE Exams
will be held In Room 204 at Knob Vtew
Bldg.• Indiana University Sooth, Granl
Une Rd.. Irom 10 AM 10 2 PM. Please
contact DicIl Truax K8GVU, (8121 246­
6377, or 'Mac" Mc.Ci'CJfY NM9A, (8121 944·
6661.
SYLACAUGA. Al The Talladega RAC
2nd Annual Old Fashioned Hamlesl will
be held at B.B. COmer Memorial scnoot
l rom 8 AM-4 PM. VE Exams. Frtday r"l ght
set-cp 5 PM·8 PM. For delails, call Jim
Gf86n KCU BHH, (205) 245-7825. Talk-in
on 145.270.

APR 18

CAMBRIDGE, MA The MIT Eled.fOfK:s
Researdt Soc., !he MIT Raclo scc., and
Iha Harvard Wireless CUl, willhc*ll Flea
Mar\l:et lrom 9 AJo4-2 PM at Albany and
Main SIS. Set-up at 7 AM. Talk-in on
146.52 and 449 .725/444 .725 • pi 2A
(W1XM !pIf.). For rno cal (611)253-3778­
OMAHA, NE The Ak·$ar·Ben ARC, Inc.,
wi. hold their annual Ai.dion at tho Milard
Social Han. l-SO and Hwy. 50 et exft 440
(aboul 114 mile south of the InlerchafIgB
on Hwy. SO). Buyer and seller r&glstration
begins at 7:30 AM. The Auc1iOn starts at
9:30 AM. Talk·!n on 146.34/.94 (WOEQU
rpIr.). Contact Ken Noel AJOA, (402) 592­
2338 af/er8 PM - PBSS: 145.01~ •
KOBOY.NE; Of Todd LeMense NOPHF,
(4(J2) 397·7485 af/er 6 PM PBBS: 145.01
NOPHF • KOBOY.NE
ROCKFORD, IL A HamlesVCompulor
Show. $pClfISOfed by the Rockford ARA,

wlII be /'leld 81 Rocklord Metro Cenlre from
8 AM-4 PM. VE Exams. Talk-in on
146.011.61 . For tntc. call Joe N9HEZ,
(8JS1399-699:5.
SULLIVAN, 11. The IoIcllMe Amateur Ra·
lio Kftj) (MARK.) will hold their 32nd~
nuaI Hamlesl at the lo4ouIlrie Cou'tty 4-H
Fairgr'tuIds on Ihe caJm,eI Ad., 5 miles
easl.lJI SllIiYitI'L VE Exams from 9 AU·12
Noon, by pre-registratiOn only: contact
M.A.R.K., P.O. Box 9 1, l ovington IL
81937. For Hamlest details. call Dive
Duggins N9MPM, (217) 234-3283.
WAREHAMIBUZZARDS BAY, MA The
Wareham ARC will hold a Hamlest Irom
10AM·2 PM. Talk·in on 147.91 51. 31 5 !pIr.,
146.52 Simplex. For a Ilyer, send SASE 10
Barry Kemeay NIEZH. 24 & mgaJow In.,
Buzzards Bay AlA 02532.
WEBSTER. MA A Hamtesl will be held
by me NOI1heaslem Conn. ARA, al the
PoinI. Breeze Reslaulaft. starting 81 9 AM.
TaIk-" on 147.825/225. 146.52 Simplex.
Cortad arucJr Womer "WIAOC, 3 P1ain­
view Dr., DadeIsorl CT 06239. Tel. (203)
774-1723.

..R23

KETTERING, OH The SotrIhwest Ohio
Chapler ol lhe Quarter Century Wireless
Assn. will hold ns 1993 Annual BarlQUGI
ire firs! evenirlg of lhe Dayton Hamven­
Uon, at Neil's Heritage House, starting al
7:30. Reservations requ ired. Gordon west
WB6NOA will be the lealured speaker.
Contad Rot:Jert L. Ding/e, neas, Chap/or
9, 1117 Big Hill Rd. , Kenering OH 454~

1201.

APR 24

ASHEVILLE. NC WCARSNEC Exams
will be offered al the Health and Social

seeees Bldg., at 9 AU. Please caN Nor­
man G. Had N4NH, (7(4) 25:H192, lor-..
DALTON, GA WCARS VE Exams will be
held al 3 PM al tie Unity Baplist Cl'lJrch,
Bur1eson Ad- Please c:onlad B8fI L Ccker
N4BZJ, (706) 259·5625, Of Harold W.
.kXI8S N40TC, (708) 673-2291.

MAY 1

CEDARBURG, WI The Ozaukee RC Wll
sponsor ilS 15th Annua l Cedarburg
Sweptest, 8 AM-1 PM, attne eucre-a
Recreati<:J'l Genter, Hwy. 60 and County I
(20 miles north 01 Milwaukee, west of
Grafton). Set-up at6:30 AM. VE Exams at
9 AM. Talk-in on 146.37/.97 and 146.52.
Contact ORC Swapfesl Chairman. 11448
laguna o, Mequon WI 53092. Tel. (414)
242-4995-
FREDERICKSBURG, VA VE Exams wil
be held WI lhe Aappahanr10clI lbary on
May tst For details call AC4SK, (7oo)
373-7076, or AC4MB, (7O'31 89J·5581.
GRAND JUNcnON. CO The Weslem
Colorado ARC wi tloId ilS amual Hamlesl:
WI LiII Audilonum al Mesa Stale College,
lrom 9 AM-2 PM. seminars and VE Ex­
ams will be aVabble. Talk-in on 146.94.
Cal (303) 242-6035 lor info.
OWEGO, NY The scot-em Tier Hamlesl
will be held by Soulhem lier ARC at Mar­
vin Park Fairgrounds. Bte. 17C and Exit
64, 'rom 8 AM-4 PM, They wi ll also spcn­
sor Iheir 341h annual Benqcet VE Exams.
Talk·in on 146.1 6/.76 or 146,52/.52. con­
lact STARe, P.O. Box 7082, Endkon NY
J3761·7082.
SOUTHEASTER N, VA The Hampton
Roads Radio Assn. will sponsor WSYI Ex­
ams on May 1s . For details, conlael &I
Rt.nyaI N4BDH, (804) 487-8811.

,

Wayne is mad as hell ...
...and he doesn't want you
to take it anymore!

Declare War!
On Our Lousy Government

Fed up with the mess in Washington?
The mess in your state capital?
Poverty, crime, our failing schools?
Wayne Green has solutions.
Clever solutions.

Wayne Green' s unique reasoning is intriguing - even delightful. Whether you arc
horrified by his proposals or you embrace them. it is impossible to ignore the basic les­
son he presents: It is lime 10 bring logic - not emotions - 10 bear on America's dilem­
mas. His spin on America in the 90' s helps us 10 understand how simple the seem­
ingly complex issues are. All it takes is looking at them from an entirely new viewpoint

Now available In one complete volume, Declare \Var! i s fu ll of thought provoking ideas and solutions

10 some of the most difficult problems facing our country today. Regular price: $12.95

Special For 73 Readers Only-$10.00 (plus $3.50 shipping&handling)

Order Toll-Free: 800-234-8458
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DEALER INQ UIR E S WELC OME

ASK FOR INFORMATION ON OUR FUll LINE OF
RF REMOTE CONTROl. AND DIGITAL VOICE PRODUCTS.

ORDERSONLY 1-800-RF·PARTS NO TECHNICAL1-800.737·2787

MAINORDERLINE 619-744-0700 INFORMATION

CUSTOMER SERVo 619-744-0750 TECHNICAL DR
ORWARRANTY 10 a.m.- -4 p.m. only) APPLICATIONS

fAX 619-744-1943 fAX

MINIMUM ORDER $2'1I.1D

RF POWER
TRANSISTORS - TUBES

PARTIAL L1s nNGOF POPULAR TUBES AND TRANSISTORS INSTOCK
rRAMSJSTOIfS rRAltSlSroRS 0U11'lI1 MODfJl.ES POWER' SI'ECIAl.

CD2i6UI $24.110 %1OS53 $2.15 UU4 $46.1. 5nlIII'1Mt. $49.115
EC634G US %JU1T1 %.15 SAW 32.15 MRIIl'r. 114.115
MGF13l1% 7.15 11l386tl 1.2$ SAYT 32.95 110Pl. 109.50
MGFl4112 17.15 21UDU 12.15 SAV12 11.25 .11A PI. 11.95
MRF134 18.00 2N44%7 U S SAVt S .....00 Match Pr, 32,110
MRF136 21.00 2N510l1 1.15 SAV1J 57.70 .11ARCA CALL
MRft37 24.00 21l 517t 1.25 SAVnA 49.95 813PL 37.15
MRfl40 15.00 21t~ l C1.1l11 MSnOS 43.91 833A PI. IUS
MRF141 U .50 2M55t1 14.50 MSn1llA 31.71 833C PI. 89.15
MRf14tG tllll.OI 2ltSM5 l C1.1l11 M57721 57.15 SIM 41.95
MRF1S1 iU5 tMiOII 9.15 M5n17 ~.5I " 468""T"" 13.15
MRF1SOMP 1" .75 ZMiOIl IUli 115172't ' 1.51 "*' l'r. 2'1,95
MRF151G 111.51 tlt6082 l U 5 MS1732I. :M.1I 11461 GE 2:3.15
MRF231 U I aIDI3 1U5 I15m7 3U 5 .... l'r. 54.15
1lRF2'38 14.15 tIIMI4 14.35 1155741 st,OI iS5IA tAU.
MIlfZ39 15.115 2$. 154 1.51 MlintS .US n M tl.95
MRF2... A 1' .51 7SC73I U ll M571&l! HIS nn 11.•
llRF2tS 32.. lSC17lt IUS Jl5nas. 54,15 7S5I 14.1S
MRF241 13.35 lSC1!M5 4.15 1157116MA lUI 1Sf1JkT11 17.15
1lRF25D 11.51 lSC11MM lUI Ml17lI 111.15 I1ZZ 159.15
MRfl&Z 12.~ lSC1141 ' .15 ..ms SUS I417GE 11.95
MRf214 1US lSC1955 I.. MHW SERlES CALl. 1173 e 339.11;
MRF327 12.. lSC11&t US RECEmIIG TUBES U75 e 33!UI;
MRF421 22.15 nClrn 4.. IAlIIA 13.15 1951 ee n.ss
MRF42%MP ' 1.50 2SC2ll2. 1.tIi WI 14.!15 Mllc~ Pr. 49.1.
MRFW 12.20 2SC2l129 3.50 n l, lUI;!C3tA 59.tIi
MRU50 1350 2SC2'Il53 1.20 ,an 1.15 3-5OILl PL aU5
MRf454 l U G 2SCto1li 1.tS 'CAlrll.34 CALl HOGl ..P 18U5
Mllf455 10,1$ lSC11l!l4 15.115 lCa, U S 3·5OOl e 1(2.15
MR ft 55A 11.15 2SC2091 23.95 &CGIA 11.tIi 3-SlNll AMP 142.95
MRU58 17.1$ lSC2166C 1.50 ICLlI 13.15 H llOlG PI. 11U5
MRU75 US 2SCZZt1 US lCXa l1 .tIi.HOOC EI 154.95
MRUn 4.111 ncun 1.40 IGK' 13.!il5 4-1lNlOA CALl.
MRun 11.!il5 2SCZZ8t 15.15 IGW8 US 3CXllIAS (t ) 79.115
MRf4I5MP st ,tIi 151:2291 15.115 IHF$ GE 17.15 3CJ.4OIAl e 3!'t.15
MRU92 15.!il5 2SC2312C US 1J16A' 1JG6 CALl. XX40IAl (t ) 219.15
MRF491 IUS l$C239S %3.111 IJHI 11.15 XUIlU1 46!i_.
MRK2t US nt:25OfI 1US IJSIC GE n.e XX.\l e :I1'.1S
IIRFi30 4.15 2SC2I3I ZZ .15 IIDI GE lUIS 3CJ.l101A7 B 424.51
MRfM1 11.15 %SC2I48 17.. IKYIUlli tAU. 3ClllS1U7 B 124.51
MRFMt 2'3.. nam 37.15 IlfIGE 11.15 XllS1U7 (.I....
MRFW 14.15 2SC21I3 st.E 'Ull ee 24.15 3C'OOIO'1 e 111..51
MRFMI lI.tIi !SC2l1l 11.15 1Ul:I' lUI tAU. 4CX25aI 11.•
MRF9lt1 1.51 natI4 3UO 111Y7A 11.15 4CU5OR • .95
MRRM 4.15 2scno5 34.50 lUNGE l U S 4CX3IOA 191.15
MRF1Mi 15.01 !SC3111 I ,IS 4CnsM. F CALl.
SRf3149 tAU. .lSll 1.50 4CXllOOA • .15

Mlgr: E I~fimX. PI.. Penta Labs Limned War.: 12 moJ3.000 hIS, on f'enQ & Eimac lranilTHlt>ng tubes

Pricf & lVil1d/lli1/y ~ubjft;110 c~ ..I//lOOI IlOI1Ct' • Ou.imtJty PriciIlQ Av'IIa /1llt

SHIPl'ING METHOD' CHARGE$: PAYMUIl METlMlO:
PREPAIDwdll checkOf mooey or(\tf PtJ5QOlI
cI1ecks must haY! rllprint!d lddrlS$ ind are
kmrt!lllll $4{I OO, Chetk$ retumell tor insuITici!nt
hloOs MIl tie subj!lcl to~ $2Q 00 charge.
~~ '/IiI blI r8Nmell
'tISAillASTERCAROaceepleCI
t.O.D~ o\(I(l $oI~ lIPS~ CJsh.~
Olect. Maney Ordef... PrHcIOl lMd~
0-* only MoC D ,O ,D~....-fOllOGlt llri cIled<~ on Us an.. or
VISA /M e
WIlE f\lAlISIn: ConQd lIS'" ICIlIlUOIl
i ........

0P9l 1lXOlJll: IleI JO 10 Ir!IIs ""'*~ '­
_ JIIHllllllMlll

tAIJOIUU.: P ...Its ldd ....... uIIs Ill.
fOllOGI:~ . lJIItn MllaOlt

...,.. , dtsiIId.
$IUU PACIET: Ideal iii~ lor smaf
OIlIers ol pW- $10,00 up'" 801.: (II,,,,,,."......
AIR PARCB. iI'OST is Militlll on lir9M lR!n5,

Monday - Friday 7:00 a.m. -5 p.m. PST/ 10:00 a.m. - 8 p.m. EST
• EXPORT • Q,E.M. • SERVICE • R&D • AMATEUR • MARINE

- DUPLEX REPEATER
_VOICE ID E NTIFI ER
_VOICE MA IL BOX

ALL /NONE

EEsVISA
MASTER PRODU CT

CARD RE VIEW
IN "73" MAG.

C.O.D. JANUARY' 93 ONE FREQUENCY

CALL OR FAX NOW FOR:

SR4 I SR4·D
NO DUPLEXER NEEDED

(Forsrmplex repealeropenJbOn.)

DELAWARE
_ eo....

Factory authoriled dealer! Yaesu, lCOM,
Kenwood, AARl P\bIic:aliOnS Cilbook, ARE
Hamli nk, AEA, xantromes. Amerit ron.
Cushcrafl. HyGain, aen Sound. Standard
Mlileur RadiO, MFJ, Hustler, Diamond. Bul­
termn. Aslron. l arsen, and much more.
DELAWARE AMATEUR SUPPlY, 71 Mead­
ow Road, New Castle DE 19720. (302)
328-ma.

NEW JERSEY
I.<xl;

NoM Jersey's newest Two Way Radio and
ElectroniCs Dealer is now open. Sales 01
Ham, Business, Marine and C.B. Iwo way
equipmeol as -...ea as Scanners, Shortwave,
Electronic Kits, Antennas, Books, Cable
Boles and more. Frietldly 5efViCe and low
prCes. Ac;lwenced SpedaltiK. 114 Essex
Street, lodI NJ 07644. (201) VHF-2067.

NEW JERSEY
hrtRicIgI

t«lM JerseYs oldest and finest Shortwave
and Ham Radio Dealer. Three minutes
from GarDen Stale Pkwy and NY Thruway.
Aulhori1ed Dealers tor AEA Alpha DeRa,
Diamond, ICOM, Japan Radio Company,
Kenwood. vee nooes. vaesu. Ham Sales.
l ee WK21 GILFER SHORTWAVE, 52 Parll
Ave., Park Ridge NJ 07656. (201) 391·
7887.

b''' __~ HI> -*'" III ........ D!kb'r'" InIl .-:11 .. 110
~ .. -.ce lll ..""""" Fort.... .., . ..... tcrh Aprll W ..._ III ill00rI'8'd5Il1' F......, I • .
.... 1173~ _ Tod;tr. 70 Flo. 202"'.~ Nlll3C5ll

BRAINSTORM E NGINEERING
2 9 48 1/2 Ho n o lulu A v . . La C re s cent., CA 9 1214

TEL: (818) 249-4383 FAX: (818) 2 4 8·0 84 0

coaxial cable and parts. Ful seoce Repai'
lab on premiSe$. ClI.r 441t1 Year._We carTY
al major lines: MOTORClLA. ICOM. KEN­
WOOD. YAESU. BENDIX KING, ASTOON.
AEA, SONY, PANASONIC, MFJ, ccrv
CAMERAS AND MONITORS. BIRD
WATIMETERS. FREQUENCY COUNTERS.
SCANNERS, HYGAIN, VIBROPlEX, HElL.
CALLBOOK. ARRL OTHER PU BLICA·
nONS. Open 7 days M·F, 9-6 p.m.; sal, 10­
5 p.m., Sun. 11 -4 p.m We ship Worldwide.
Call, Fax. or write lor information and cress.
vcur one Source for HAM and Business
Radios • •. BARRY ELECTRONICS, 512
Broadway, New ytH1l NY 10012. (212) 925­
7000. FAX (212j925-7001.

OHIO""'.-Central Ohio's ill... authorized dealer lor
Kenwood, ICOU. Yaesu. Ah:o.~ Ra­
dio, Slalld.artL AfA, Custera~ Hustlet. DIa·
mond and MFJ. New and used equipmel'll
on lSspIay and operatiOnal ... our new 10.000
sq. It facility. large SM Department too.
UNIVERSAL RADIO, 6830 AmertCine
Pkwy., Reyno ldsburg (Columbus) DH
43068. (614) 866-4267.

PEN NSYLVANI A
Tl1Ivose

Authorized tactory sales and service. KEN·
WOOD. ICOM, YAESU. featuring AMEA·
ITAON, B&W, MFJ, HYGAlN, KLM ,
CUSHCRAFT, HUSTLEA, KANTAONICS,

NEW YO RK AEA, VtBAOPlEX, HEll., CAllBOOK, AA·
Manhattan AL Punnceuons, and much more.

Manhattan's largest and ooly ham Radio HAMTRDNICS. INC., 4033 Brownsvll l,
Slort . elso luI lillI of Bumess, Maffl6. A'It- Road. TI1IYOM PA 19047. (215) 357-1400.
ation, Shortwave Radios and Scamers. and FAX (215) 355-8958. SalK Order 1400-
CelJlar Phones and Beepers. Largt eeec- 426-2820. Cirel, Reader service 298 for
tion of ~s. Antennas. Test Equipment more il lormatiOn.
~Your ; 1 .. : __OC>lIso .... b'._.lC'lIre-IJ~ .. S210

DEALER DIRECTORY

CIRCLE 197 ON READER SERVICE CARD
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MAY 1·2

ABILENE, TX The Key Cily ARC will
sponsor the ARRL West reses Section
Convention and Hamlest at the Abilene
Civic center from 8 AM·5 PM Sat., and
lrom 9 AM-3 PM Sun. 'IE Exams. Pre-«!9"
iSIralion must be received by April 27lh.
Talk-in on 1.6.1601.760. Contael Peg
Richarl1 KMUPA, 1442 l.akeside Dr., AbI"
/ene TJ( 79602. Tel. (9151672-8889.
SIERRA VISTA, AZ The Cochise ARA
will hold its Annual Hamlesl at the d ub
lraining lacllrty on Moson Rd. 'IE exams.
ccotect Robert Hollister N7INK, (602)
378-3 /55 after 6 PM, or wrrte 10 CARA,
P.O. BOK /855. Sierra Vista AZ 85636­
1855.

MAY2

BC.MIDJI, MN The PaiJ Bunyan ARC wi!
hold its amual Hamlest !rom 8 AM-3:30
PM, al the Moose Club . Talk-in on
146.1:Y.73. Flea Mar1IeI. VE Exams. Coo­
tact Roben Beyer, Hamfesl Chairman,
P.O. Box 524, EHmirlji MN 56601. Tel.
{218} 751-4801.
YONKERS, NY A GianI Electronic Bea­
markel will be held at t.n::ok'l Higl SChool,
Kneeland Ave. , Irom 9 AM·3 PM, by the
METRO 70Cm NETWORK. IndOOf Flea
Marllet. 'IE Exams. To register, can Dno
Supliski WB2SLQ, (914) 969·1053. Talk·in
on 440,425 MHZ PL 156.7; 223.760 MHz
PL 67.0; 146.310 MHz; 443,350 MHZ PL
156.7.

SPECIAL EVENT STATlONS
APR2~

BAY CITY, TX The Malagorda Co. ARC
wlll opera te N50WF (or any other
Malagorda Co. ARS) OOOOZ·2400Z Apr. 2­
. , in conjunction with the Bay City Her-

itage Day Feslival. All bands in all modes.
For OSl., send SASE to NSOWF, 44tH
Dorissc; Bay CityTX 77414.

APR"
GREEN VALLEY, AI. The GIllefl Valley
ARC will operate KC7MF 1600Z Apr. 3­
2300Z Apr. 4, to conwnemorate the dosing
ol an nan MiSSie sites i'lthe USA. Phone
• 14.250, 21 .330, 28.360 MHz. CW · in the
Noviee portion of the 10m band, around
28.150 MHz. For a cermcate. send aSL
and SASE 10 GVARC, 601 N. La Canaoa,
Green ValleyAZ 85614.

APR 12

HALIFAX, NC The Roanoke Yalley ARS
will cceate KQ4KP, 1400Z-2400Z, liJrlng
lhe Halifax Resolves celebrallon com­
memoraling our nation's first wrillen re­
quest lor Ildependance. Operation wi be
i'lthe General SI.ttlands and 10m Novice.
For OSl., send OSL and SASE to Terry
Cieszlli, Rt. 2 Box 519B Zoo Rd.,
Roanoke F/api(j$ Nt; 278ro.

APR 17

CONS1T1l1T1ON ISLAND. NY The West
Point cadet ARC, in con;.mction with ItIe
Ofange County ARC, win operale W2KGY
from Ihe historical lancmarll "ConstItution
Island," lrom 1400z·2000z. Operalion will
be on 10 thru 80 in lhe first 10 kc of the
General phone porti on. OSL with SASE to
SE Station W2KGY, Carlet AR Seminar, M
Morgirla, Dept. of EE and CS, USMA,
West Point NY 10996.
SEAnu:, WA The NorthWest ORP Club
will sponsor the Rrst North West QRP
Club Comest from 1700 lITe-2100 lITC
on ]035-]D40 kHz and 14060 kHz. For
details, p1easa contact Bob Famworth

WU7F, COIltest Erlltor NWQRP Club,
Bellevue WA 96006.

APR 17·18

1993 CONNECTlCUT OSC PARTY oe­
eration will be 2000Z Apt. 17·2000Z Apr.
18, with a rest period 0400Z-1200Z.
Phooe and CWoSponsored by Ihe can­
dlewood AM For details. write to CAM
P.O. Box3441, DanbutyCT068 I3-3441.

APR 23-24

THOMASVILL.E. GA The Thomasville
ARC will operate W4UCJ 1600Z-2400Z
iWr. 23rd, and 13OOZ·22OOZ Apr. Nih, to
commemorate the 12nd Annual Rose Fes­
tival. Operation will be in the lower Gel'l9r­
a! portion 01 the 80, 40, 20, and 15m
phone or CW subbands, and the NOViCe
1Q11 phone band. For a certilicate, please
send aSL and SASE to 71JornasWIe ARC,
P.O. Box25I. 1'hcwnasviIeGA31799.

APR2.

SNOWFLAKE, AI. The Pleasant Valley
ARC will operate KB7PIY from 1500Z·
2300Z, to commemorate Astronomy
Week. Operallon will be on the 10m
NOViCe phone band. For aslropholo certe­
cere. send OSL and 9 K 12 SASE (2
postage units) to A.R.S. KB7PiY, Bill
Wood, 14246 N. Westminster PI.. ram­
tain Hills AZ 85268·2706.

APR 24-25

LAFAYETTE, LA The Acadiana ARA will
operate WSDDL from 13QOZ.Q200Z iWr.
24-25, 10 celeorate Festival Intemalional
DeIouisiane, QperaIion will be i'lthe lower
portion olthe General 40, 2G, and 15m
phone bands, and the lower portion olthe
Novice 10m phone 5I.tIband. Send OSL

and SASE 10 Acadana AR Assn. rc;£
Mitler, 612 Hanjng. lafayene LA 70:50.l
or clo P.O. Box 51174, Lafayelte LA.
70505-1174.

APR "
OGDENSBURG, NY The Ogdensburg
ARC win operate N2MXR 1400Z-2100Z,
10 commemorale the 12S1h AnniYersalY ~

!he City ol Ogdensburg. OperatiOn wit in­
clude 7.280, 14.325, 21.325, and Ihe
Novice portion ollOm +/- aRM. For an ol·
licial certificate, send OSL with ccotect ,
and either a ' 10 or a 9 K 12 SASE to Pete
Ballradis, RD t BOX 206, Norwood NY
138<8.

MAY 1-2

PHILADELPHIA, PA stauon WA3BAT
will be operated lrom 1300Z May tst­
2000Z May 2nd, by the Olympia ARC, to
commemorate the 95th arnversary ~M
miral Dewey's 1riI.mph OYer the SpaniSh
Ileel at the Batue or Manilla Bay.
SSB/Phone - 3.895, 7.245, ".245,
21.265, 28.360, and 145.270. For a certifi..
cere. send aSL and I 9 x 12 SASE to
aymp;a ARC. P.O Box 928, f'tIiIar:Je/{iJja
PA 19128.

MAY3-JUN 3

HASTINGS, NEW ZEALAND Due to i15
past popularity, lhe 160m 'aeve A Go' sc­
lIvily has been re-ecnvated. This will be
IU'1 during the NZART Field Day Contest,
but wi l not be a part ol rt. ThiS activity wiU
be held from 2000 hI'S NZT May 3rd-0300
hI'S NZT ..una 3rd, LSB Of CW, primarily at
1840 kHz (bul anywhere In the band).
Contact David Walker ZL3DK. 36
Art1rossan Ave., FIaxmere, Hastings, New
z.","" iii

~
TO ORDER CALL B800-328-2393

TECH SUPPORT 209-651-7859

FAX 209-651-5157

7182 Rasmussen Ave. " Visalia. CA 93291

Unsurpassed Quality since 1954
CIRCLE22 ON READER SERVICE CARD

All lowers are complete wllh ngid concrete base mount and
rotator mounting plate. Tri·EK prints and caceanons provided
with lower are compliant with 1991 Uniform Buikling Code
(U.S.C.) Engineering designed 10 1991 U.S.C. . 70 MPH

I

ri-EX ® TOWER CORPORATION

QUALITY THAT'S
AFFORDABLE

LM 470 WAS NOWI
- $3,945 $3,658

Was Now
WT·51 $1 ,245 $1,050
LM-354 $1 ,865 $1 ,300

The LJ,l.3$4 is Sl.4lJlIied WItt! a hand wmch brake system- The LJ,l-470 is TI'On'1zed

Tri-Ex is pleased to announce the reduction in price on
the most popular models of qual ity Tri-Ex towers for the
Amateur radio enthusiast. The overhelming acceptance
of the listed models has made it possible for Tri-Ex to
pass on substantial savings to our valued customers.

1·S0Q-SBAYPAC
iIP!!!!PIl ·800-822·9722~
..... (SOJ) 474-6700~

*S mart Dognl T imer

* Perfect For Portable

* Assembled & Tested

*VHF. UHF. HF (l8M)

* Simple Installation

* No External Power

400 Daily Lane
P.O. Bol. 5210

Grants Pass. OR
97527

Model BP- t
Packet M odem
M atk in U.S.A.

CIRCLE 261 ON REAOER SERVICECARD

- Packet Radio ­
Portable & Affordable!

whether you're an exper ienced pac ke teer or a newcomer wanti ng 10

explore packet for the Iirs t nme , thi s is what you've been waiting for!

Thanks 10 a breakthrough i n digital signal processing , we have
developed a nny, f ull-featured, packet modem at an unprecedented

low price. The BayPac M odel BP-I transforms your PC-eotnpatihle
computer into a powerfu l Peeker TNC,
capable of supporting sophisticaled features
like digipeating, file transfers, And remole

terminal access. NOW is the time fOf YOU
to joi n the PACKET REVOLtrrION!
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IlrrY LOOP
ContkJuea from page 55

cion' acMse it. h is hard 10 match the
convenience and stability of a COiIi, .... ­

Cial rig tor these frequencies, and who
says you have 10 buy new? A$k around
at a local club, check hamleSls, net­
work through frie nds and Local radio
slofes. II you keep your eyes open, I
suspect you wi ll be able to pick up a
secondhand. slightly older, 2 meIer ra­
dio for well within your budget. Who
knows. someone reading thts might
just cner to help .

Getting on Packet

Matthew's second queslion revolves
around packeL He says thai, """hile pe­
rusing the ecs in the magazines, I read
an artiCle or two about packet radio.
rve heard thai packets are relayed aJ
across the country. How dOBS this
work? 1 assume I broadcast the rres­
sage and a local repeater will pass it
along. How 00 I gel started in this? It
sounds a whole lot cheaper than call­
ing long-distance!"

Wen, before we get to the first part
01the question, leI's deal with Ihe end.
Don', lorgel thai no maher what, ham
radio is I'IOn-commercial communica­
tion that cannot be used 10 replace
commercial carriers. So, unless your
lather is a ham, better stay with the
phone company, or at least one 01

""""Now, packet communication in-
vofves bundling little packets of digital

communications together. each packet
of whic h is addressed to where It
shoukl go. You senct these packets to
either the adai'essee or another station
which can relay. aloog. That relay sta·
nco. an automated update of the old
message relay system which lounded
a radio relay league. is a digipeater.
Don' t contuse Ihis with a conventional
VHF repealer. Whereas the repeater
merely retransmits the received eudio
on another rrequeocy. the digipeater reo
generates th e received data. thus
cleaning up the data . More on this in
future coIurMs.

DIgital commun ications span the
soectnsn from old-fashioned radiolele·
type 10 the latesl computer wizardry.
and ' ATTY Loop" loops around the
same neighbort1ood. For example. vol­
urres one and two of the PC compati­
ble RTTY programs remain available,
as is a ooIlection 01 PC archiving UUi­
lies. Each collect ion Is over a
megabyte in Size, and wi. fit on a high
density 5" or 3.5" disk. or on a bunch 01
lOw capacity ones. To receive your
copies. send me sullicien t med ia. a
postage·pald ret urn disk mai ler, two
doliars In US funds per disk, and be
sure to teli me which collection you
want. Send it all to me at the above
address. and I'll lurn it around real
soon. Don't lorget 10 send me your
comments and questions as well; to
the adO-ass above. or via CompuServtt
(ppn 75036,2501), Delphi (username
MarcWA3AJAj. or America Online
(screen name MarcWA3AJR). iii cmCLE 188 ONREADER SERVICE CARD

ClRCt.E 181 ON READER SERVICE CARD

INTERFERENCE LOCATION

SPACENET 3
CHANNEL 21
6.2 WIDE
BAND AUDIO

Let's
Talk

Radio
Network

Don't miss...
"Amateur Radio Weekly"

With your host
Frank Collins-N6TAF

Saturdays 5- 7 prn EST
Live!

For Air Over Your Repealer!

oGeneral Interest &Technical Talk
oProgramming Suitable for Air

Over Amateur Rad io
oliveCall-In Programs

AIRTIME AVAILABLE!
LTRN. Box 1555.Oak Pari<. IL60304-0555

708·383-0778
(602) 488·9755

FAX (602) 488·1295

e-cu I se ON R(AO(R KAVlCl CARD

PO. Box 31819
Phoe nix, AZ 85046

* 50 to 1000 MHZ
* Stuck Microphones
* Cable TV Leaks
* Jammed Repealers

& Celi Sites

New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio
direction finder. Simply plug jntc receiver's antenna and external speaker jacks. Models available
with computer interlace, synthesized speech, fixed site or mobile - 50 MHz 10 16Hz. Call or write
for details,

p DOPPLER SYSTEMS. INC.

AMATEUR RADIO EQUIPMENT
CALL e mBInc. 800·942·8873

For Your Best Price
Authorized dealer for Icorn, Kenwood, Yaesu,
ASTRON, Belden, Bencher, AEA, Cushcraft, MFJ, RF
Concepts , Hustler, Kantronics , Wilson, Diamond,
Ham-I 0, Larsen, Wm. M. Nye, B&W, ARRL. Ameritron,

Epson, Fa rr Corner, DTK

1057 East 2100 South, Salt Lake City. VT 84106
801·467·8873

CIRCLE 13 ON READER SERVICE CARD
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UHF And Above Operation

ABOVE & BEYOND

lew 01 the other componenls. Bypass
capacitors, c loc k oscillators , 40-pin
sockets, etc., were all removed in Ihis
operation with the heat gun.

The procedure to use with surface
mount components is much the same,
but Instead 01 directing the heat 10 the
rear of the board. direct it 10 the com­
ponent Side where the surface mount
part is attached. This 'III'Ork.s well to re­
move top-mount components on the
PC board. When a heat gun is used
co mponen ts reta in thei r exact fo rm
and are not distorted in the removal
process. If a convent ional soldering
iron (pencil type) Is used 10 remove a
lour·leaded transislor, the leads each
have to be heat ed and lilted With a
knile. When this operatlon is cornplet­
eo. the part is removed but all lour
leads have been bent or otherwise de­
lormed In the process and sometimes
are quite resistant to being removed
ifItaet. With the heat gun, the only pos­
sible damage that can be subjected 10
the part is e~cessive heat. Most de­
viCeS take the operation with the heal
gun well. Just use reason and com­
mon sense. In no case should the PC
board bum or blister or smoke--if it
does you're too close and there's too
much heal. Bacll: off and gi'lll it a little
lime . Don't Ity to rush here.

Don'l rush the solder during its
heat ing. The part can be pulled 011
prematurety. but il you wail a short
time it will come olf quite clean without
ellort. For instance, when removing a
14-pin or even a 4().pin chip, heat the
board rrom the solder side lor about
two minutes to bring the sect ion of
board 10 temperature and watch the
solder on the opposite side of the
board. It will soon show signs of being
molten. Don' pul the IC or socket just
yet even if it seems to come with a lit­
tle pressure. II you wa it anomer 15
seconds or so it will pull off Without
pressure and the board will wick off
the excess solder l rom the part, mak­
ing the pins on the IC clean. You witl
1'101 have to clean up Ihe part later il
you lake lime in this step.

board, di rect the heat gun's nozzle to
an area on the backside of a PC board
10 remove conventional chip compo­
nents lirst. In some cases you m~ht

jusl have to tap the board to jostle
loose surface mount components. let­
ling them drop to a paper below for
coaectco.

In using a heat gun, apply the ex­
haust (much l ike a hair dry er, only
much hotter) to the PC board area to
be heated and position the gun about
hatl an inch from the surface 01 the
board. Don' gel too ecee as this wil
Oliy bum the PC eeere. A hall inctI to
an inch is about Oghl. You wUl have to
do a little e~perimenling with Ihls tech­
nique and 1 sug gest a scrap 01 PC
board to tl)' 10f a !irsl attempt. I have
tcuno that positioning the PC board
securely in a bench or drill vice will al ­
low you to 'NO~ rapHjly on it. Position
the board vertically lor conventional
rear-soldered PC boards and horizon­
ta lly lor scrtece mount boards. Th is
leaves both hands Iree-one 10f the
heat gun and the other lor tapping or
gently removing components with an
X·Acto knile.

Bring the solder to molten terrcera­
lute around the componenfs to be re­
moved. II will be very apparent as
some of them will SQuirm aboUl their
solder pads . Thi s takes about two
minutes lor the initial heat app licallon.
Alte r tnet. the nearby components
take a much shorter time to detach
rrorn the board. Some 01 the ICs can
be removed with forceps by gentle lift­
ing (that is , assuming that the com­
ponent leads were not bent when they
were originally inserted on the PC
boo"'l.

This process sounds unbelievable
but In actual practice il works quite
well . Last night I unsoldered a PC
board to recover some comectors and
ICs lrom a cIeIective 386-25 MHz com­
puter motherboard. I compleled re­
moving all the components I rom the
board in about 10 minutes. The board
was empty 01 all chips that were sol­
dered, leaving Just the sockets and a

Photo A Corrp:lnents removeC1 with II hMt gun. Note the dtJafl pins. even 0rI1I

4O-pin sockel removerJ from a 380-25 Pc toera: The 2Q-pifI dIiPs under th6 16
MHz crystal shoW aifty solder leads. T1'I8s8~ were puf1«1 too soon not an 01
lIle solder _s atJoweC1 to flow before th6 chip _ 5 pulled.

smaller is repa iring Of modilying cir­
cuits. Most people have diniCUtly re­
moving a chip capacitor as It is very
small and must be eescceree on both
ends to remove it Irom a PC board.
Why are surplus surface mount com­
ponents so attractive when you can't
easily unsolder them with a soldering
iron? Because you don't use a solder­
Ing Iron. What you want to do is ad­
vance Into the z tst century in your sot­
dering tech" iQues. I don' propose that
you go out and purchase a $1 ,000 sot­
dering staucn. No. what want you to
do Is to spend about $20 and be able
10 have some of It1e best methods 01
soIdertng (or, In our case, unsoldeling)
et your fingertip s. What device can
you purchase lor $20? A heat gun.
Th is device is normall y used lor re­
moving paint by the blistering method,
then the blistered paint is scraped 011.
In our application you will use this
same heat gun for electronic compo­
nent uMSOldering, or shrink tublng ap­
plications.

D-telCt:The heal gun has limitations ,
but as long as you know that sott plas­
tic fC sockets and similar devices W;U

be affected by the gun's intense heat
(melted) it wiI be no problem. scceeis
and such can be removed with care,
as can some soft plaslic componenfs,
bul I don·t see much advantage to
keeping them. I find thai I wanlthe ICs
and electrolytes as well as the tanta­
lums in pretererce to plastic: mounting
hardware. I don't bother with resistors,
although they come loose tree lor the
ride. These heat guns are capable 01
blowing a hot 700 to 800 degree blast
01air in a stream Quite similar to a hair
dryer. This will heat up me solder in
about two minutes 01air lIowing aboUt
the solder Junctions in the air stream.

Belore uSing a heat gun to strtp a
PC board 01 COIl iPOOenlS you can use
a soIderInog iron and an X-Acto"" knle
or some other means to gently lilt
each lead 01 delica te components.
W hen you start 10 unso lder a PC

o

Figure 1. Standard 14-pir! DIp, compa.rea to a surface mount IC 1he 14-pin DIP
mounts through holes arillecl in the PC board. Surface mount means j ust that- it is
soiaereC1 on the component slae of the PC board (no holes).

78 73 Amateur Radio Today. April, 1993

I
Copper Foil \.

,r9 > -r'J::!""
.e,:,*zzz:.:~:~?~U~rr_Jnum

Copper Foi l
6ot1OfT1 Side PC Board
Single Side PC 6o.rd

C. L. Houghton WB6JGP
san Diego oWcttlwave G~
6345 BaagerLake Ave.
Ssn Diego CA 92119

Collecting Surplus Surface
Mount Components

This monlh we'll cover one method
10 help you stock your junk box with
some exotic components. Normally.
the removal of the miniature c0mpo­

nents presents a large problem when
undertaken in mass, but I think you
will be quite pleasantly surprised 10
fnd out how wei INs method worKs.

Fil'$l a little about !he COl IiPOflEInts
thai can be reclaimed. Surface mount
components, being very small , make
new construction respectably smaller
than conventional CilCUitS.

A quick example Is a standard IC.
Take any basic device and you will
lind that it is available not only in the
standard 14· or l G' pln plastic package
that we are all familiar with, but most
come in surface mountpeckaqes as
well. The main difference is size. The
standard 14-pin ic is just over an inch
long, with pin-to-pi n spaCing 01 0. 1·,
The surface mount equivaleol is less
lhan naif the leng th and aboul one
quarter the height. See Figure 1 lor
the size COfTl)ari$Ot\.

ICs are not the only components
thaI come in these miniatu re pack­
ages. Resistors, capacitors, nductors,
transistors and a lot more are comi ng
packaged this way. In tact. I just lound
in surplus several mi~ers lor RF that
work over their ra nge of 5 MHz to
2000 MHz. A lot of exctrc surlace
mount components are being used in
electroniC equipment manufacture due
to size coosuamts. ThIs should make
more of the older surface mount sys­
tems available in the surplus or scrap
ma~et lor amateur use. Be observant
and you mighl locate a gold mine in
surplus oompollellfs in your IocaJ area.

One problem that has hung on with
these packages getting smaller and
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DOWN EAST MICROWAVE

(207) 948-3741 FAX: (207) 948-5157

SHF 124OComplate Transvertar
SIlFS'fSTEMS ~ h.... ~na~r lfansvart.... and trlnswrter ~its for
90:2. 1269. 1296,2304. 2.ao. 3456Mft! , All UII 2m IJ,Q' 3.6V. Kits
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__43Zl4ZO:45lIfill ll1a lf n-w II$ISO BuilS275

OOWN EAST MICROWAVE
~ , Bin Olson, W3HOT I "31

Box2310,RRl Troy,ME04987 . "­
(20n 948-3741 FAX: (207) 948-5157

L ln•• PC>W.....~
tor sse,AT\I, FM. 902-1296-2304- 34S6t.lHz
2303 PA 10mWIn 3W out 1241H3OO Mill $130
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33111 PA lQmWlllOW~ 902-928 Mill $150
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r... Switl:*InI ........" I).'VDC~~ III tIl __

Low HolM PTHmpot &. preamp 1<~. goz, 1296,
169 1, 2304 . 2401, 3456 MHz. 5 .7 -.d 10 GHz.

XI.J4I, ~e~,* 902MHz lU V 1!liS
23UlA ~e~,* l29SlIHl lU V 1 !liS
l1HA ~ .1~ ,* ZJXl.2Q WItl lU V 11 30
1691LNAWP~ 1d8NF ltl91 l1HZ_rI'lDlI'IlIol 13,8'0' 11«1
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PrNd'CI ' lIS 1or~10Gll l W"-<o CloI

CALLORWRITE FOR MORE INFOR"'AnON
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LOW COST - $149~.

Razor-sharp audio filters!
- 1.8 and 2.4 kHz speecIJ bandpass
- 200 Hz CW bandpass

Digital Signal Processing (DSP) technology provides unmatched perfor­
mance in reducing noise and interference. Improve any receiver without
modifications. Simply connect between your radio and loudspeaker. Enjoy
cleaner, quieter speech and CWo
Ask about our advanced model nSP-59 with over 300 filter combinations.

Factory assembled· high quality. ORDER TODAYI

Timewave Technology Inc.
2401 Pilot Knob Road. 51. Paul. MN 55120

612-452-5939 FAX 612-452-4571 VI5NMC

Reduce noise and interference! "",.jll~~
- Automaffc noise filter for speech 'oiJ"'"

Eliminate heterodynes! m ;;;;::::::::"jl
- Mutffple automatic notch filters w;;" ~~....~~

MICROWA VE ANTENNAS

DIGI-FIELD

I C ENGINEERING

Loop Yag 'I , Power O,_rs, Slaekong Fr• .,..,COmplete
Array 01 902, 910, 1269, 1296, 1691, 2304, 2401, 3456
MHI. FOf Tfopa, EME, Weak Signal . OSCAR, ATV, Re­
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3333lV1l 3381 loop'l'~1(jI; 9O:2 Mft! 18 SdBo $ 9500
23'151.'I'K 4511 loop'l'~KlI 1296 M1tl 21ol1li $ 95,00
~'I'K 45tI loopY8\li1(jl; 12ll9 M1tr 21d1li $ 95,00
l&M1.'I' 4411 loop'l'IIgi~ 111l191101Hl 21l1li $105.00
2355l.'I'K $511 SuiMo........ 1(jI; 1296 101Hl 221& $lllll oo
1345 L'\"II. 45tI loop 'I'IlJi I(jI; 2304 t.IHl 21 1& 1 79 00
9ol5I.'I'K 45tI loop'l'IlJiKll 3:l5li1olHl 21 l1li $ 79.00
Now In stoetl- Vl1F & UI-F vagr. by F\udr(l Amlj'S

011...- moo III ......... Cal Of -.me torcatalog.

OOWN EAST MICROWAVE
Bill Olson, W3HOT

Box 2310, RR1 Troy, ME 04987
(207) 948-3741=me FA" '(207)948-5157 13

-
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NEW/
70 CM T RANSVERTER

15 WATTS
New lor 1993. Assembled in rugged die-cast box.
IF 28-30 MHz; output 15 walts min; rvr N.F. 3dB
typical ; l 3.BV 0 4 a.max. Swltchable dual L.C .
allows operation on 432-434 MHz and 435-437
MHz (also available 430 or 436 MHz). Internal
coax relay with type N oonn. Requires separate rx
and til I.F. lines with approx. 1 mw drive on tx
(oompatible wlth many HF transceivers) and PTT
nne grounded on Ill . Internal power amp uses
SAU4 linear hybrid module.

OEM 432·155 ' 5_ ~..... "'-'2,-",""
tC2 & __) ,t. '__ Price: $395

snu AVNI.ABLE
OEM 432K Tranavertel' Kit 100mw

) PC8"s pll.&~ .. ...~ ...Q!i)

OEM 432PCB 3PC8'SON.'I'
432PAK B.£~~1UI1~.

also lran5V'llfte<1 & ptNITlplI <I32-576OMHl
afllerv>ilS ~5760 UH.1: by oeu &. Rudand Amlys

Wtile fOI Free Catalog ~-DOWNEA5T MICROWAVE
RR1 BOX 23 10 THOY. ME 04987
ph. (207) 941-3741 fax (207) 941-15151

DIGI-FIELD
Introductory

Price
$119.95

S4.50 sfh
plus tax in CA.

OCto 1.3 GHz

16350 Ventura Blvd.. Suite 125
Encino, CA 91436

PhoneIFax: 818-345-1692
Orders Only: 1-800-343-5358

- 1'­
/0..,

No more guessing about anlenn a
performance! DIGI· FIELD field strength
meter has an extraordinary frequency
response. Sniff out 60Hz interference or
check for microwave oven leakage. Check
anlennna galollass, pattern, polarization,
etc . Easy-to-read 3 112 ~ LCD display, low
battery indicator, external antenna option.
Uses standard 9V battery.
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I suggest you invest In a similar unit
that can be p icked up In a well ­
stocked hardware store. On the West
Coast they can be obtained In the
"'Home necer and -,;orne Ow' type
home handyman stores. You should
not have trouble finding a Similar heal
gun as this type 01 store sells jusl
about everything, including lhe kitchen
sink. I checked with Sears and they
have two models of heal gun 10 chose
from. The fl rsl Is a Wagner Mod el
1511 5, which heats to 650 degrees,
priced at $24.99. The second Is a vari­
able heat control type, also from Wag­
ner, with heat to 11 00 degrees, priCed
at $29 99.

I have not tried either 01 these two
models from SealS. bullhey are quite
Similar to the unit I picked up lrom a
local hardware store. My heat gun is
dual-heal staling tow heat 01 100 de­
grees and ~h heat of about 1500 de­
grees. II's called a ·Super Stripper
Mod. 1500" and is made In Taiwan. I
don't think the upper temperature is
actually rea ched ; I have no way to
measure i ts temp eratu re ou tput .
Needless to say, a good AC power
connection is required as these heat
guns dra w qu ite a few amps to do
thei r job eff iciently. Extension cords
shoukl not be used as they may timit
output. Some more common exlen­
sian cords are constructed from small
c1ameler concIudors and can't support
the higher curren ts needed by the
heat gJn.

Mailbox COmments

Oscar Franco LU1ATH. from Ar ­
gentina. recently corresponded wi th
me and Is wor1cing on selling up some
YIG oscillators for the microwave
bands beloW 5 GHz. I se.... him a PC
board for the 5.6 GHz band to assist
his operation. I also sent a lew SRA­
11 mixers that are good to 2000 MHz
RF. I hope these assist him in con­
strucuce projects in Argentina.

The biggesl problem In shipping
components to others is lhe distance
and assurance that the components
do arrive. Air shipment and insurance
can be qu~e costly. For us here, iI 's all
too easy to hop in the car and go to
our local parts supplier. We should aU
take another look and be lJJile lhanlr.­
luI that we have the opportunity and
good fortune to have eleclTOriC super­
markets, Of" even a Radio Shack, !rom
whiCh to pick up simple parts. They
are so easy that we forget what II's
like in other parts 01the world .

Another traveler I have communi­
cated with is Thad N2QMG. Thad's
current project a '0 GHz wideband
FM transceiver and CW IDer. I have to
redesign the PC board for the IDer to
make It morEl compact and use lewer
jumpers . but that is ju st a matter 01
ame on my part. There's always a new
PC board to design.

Jean-Yves Trudie VE2BFU Is part
of a group 01 students in OUebec who
are QUite Interested in -ather appli ­
cations of radar. He Is Iookng fOf" any

inexpensive components 10 help out
on projects. He refers to the column
on the 10 GHz amplifier In the
September 1992 iSSue of 73. He ques­
lions. can It be driven from a tow pow­
er GUM OSCillator? Wei, the answer is
yes. I use a Simple 10 mW GUM asciI­
tater and 30 dB att enuation on my
wo rk bench to replace all olher sys­
tems in amplifier tesling. When used
In conjunction with the variable 30 dB
waveguide attenuator, it can be preset
to some low level to lest other de­
vices. I use It 10 provide power (RF
drive) 10 test traveling wave amplifiers
on 10 GHz.

TWTs require abo ut +1 dBm to
drive to full amplification of 10 walls
output The Gunn oscillator works very
wei in this applcalion. It can be used
in collurw::tion with a solid-state al'J1)li­
f ie r just as well . Howeve r. I must
stress the output altenuator as iI is a
must in all apptlealions. Don't ever
overdrive amplif iers as it could result
in destruction 01 your test eevce. de­
pending on the power level used. see
Figure 1, my test 10 GHz Gunn cecn­
tater, The only drawback with a Gunn
oscillator is Irequency Instability, but
as a power driving source they work
exceedingly well and are inexpel'lS ive.

A letter from Hugh Duff VE30 YH
requests permission to use the a"lllili­
er schematic I published In t he
September 1989 issue 01 73 maga­
zine. 11 concerned an SSB biasing
scheme and power amplifier schemat-

Ie lor a 6 meter amp I oonstructed lor
my IC·551. The design was not spe­
cial. II used applica t ion notes that
were available from transistOf" manu­
facturing comparies at thaI time. What
I did was try the circuit (class CI and
modify iI to an SSB class 01 circuit lor
linear operation-ll.ind 01 a class AlB
type of operation. In class C no DC
power is drawn from the device until
driven by RF. In class B's and later
class A's, some current Is drawn with­
out RF drive to set up the stage to­
wards linear ocereuon.

Also. Hugh Is looking for some of
the FM accessory boards lor the IC­
551. Any help out the re on the PC
boards? Contad Hugh Duff VE30YH,
136 Baronwood Crt.• Brampton, On­
lariO, Canada L6V-3H8.

Steve Cartisle VE1AHL writes that
he has obtained some microwave
waveguide material for 10 GHz and
would be Willing to make some avail­
able lor interested parties. Steve Is l0­
cated In Po rt Hardy, B.C.• Canada,
and can be contacted at (604) 949­
8588 (after 6 p.m. PST). The material
he has includes t z -toct sections of
WG-16 (112" by" o.d.) and a variety
of bends and straight sections. Detec­
tor mounts and hybrids are also evej­
able. Contact Sieve lor particulars.

Well. thar s il lor thiS month. As al­
ways . I will be gla d to answer ques­
tions regarding this and other related
subjects. Please sent an SASE 'or
plompt reply- 13 Chuck WB6tGP II
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"The beginner's guide to the exciting
world of amateur radio."

12 issues for only $12.97

&dio F/UI is packed fullof
information to help you get more fun

out of amateur radio. Basic "how-to" articles
will gel you up and running on packet, ATV, RTTY .

DXing, and the dozens of other activities that make amateur radio
such a great hobby. You'lI get equipment reviews geared toward the
newcomer. We'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun
and exciting way. You'll fi nd it all . and more, in the pages of Radio Fun.

Don't wait another minute. Subscribe today for only $12.97 for one
year. That' s 12 issues or the only ham radio magazine that is geared
especially for the newcomer. or any ham who wants to get more fun and
excitement 001of amateur radio-Radio Fu.n !
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Please communicate with us at this
address: Arshad H. Ouadri (AP2AHO).
Larkana Amateur & SW liste ners
Club, No 1989/A 1, Shaikh Street, Kar­
ma Bagh larkana , 77 150, (Sindh)
Pakistan.

Russia Downloaded from packet.
initiated by Sandy Lynch WA6BXH:
The following message was recently
received here lrom Andy
RW3AHlWl 7AP. I think he and Ed
NT2X wrote it together; the info may
be 01 interest to others. 73 de $andy
WA6BX H/7J 1ABV IWA6B XH e
NOARY].

Ham Rad io In CIS Becoming
Expen$ive There are seriOuS troubles
looming on the horizon for me arna­
teurs 01 the former USSR. Obsessed
with " market economy," cecore in
charge of Amateur RadiO Service on
the government level have imposed
(or w~l impose very soon) substantial
fees lor the privilege 01 operating on
the air.

The First Class license (8QUiYalefll

of the US Extra) will cost a ham 120
robles per annum. To enter any con­
tests, one would 10 111 over 240 robles
per year, in addition to the above. It
won't matter il you run 100 watlS or 10

Photo A. A few members of the Larlcana Amateur & SW Usteners Club.

Canadian hams, Mr. Rod Black and
Mr, Mal1l Nay1of, who are now wotl< ing
in Pakistan with a Christian mission .
Mr. Black briefly informed the audi­
ence about the fantastic hobby of ham
radio and donated some books 10 our
club. Atter the program was over, 20
interested people filled out the memo
bership forms of the club. We have
about 50 books about electronics and
amateur radio in our library.

Our radio equipment presently con­
sists 0 1 a Drake TRM·34 (100 walls)
SSB Marine transceiver that operates
on lhe 2, 4, and 8 MHz bands. Does
anyone know il !his radio can be con­
verted to the ham bands, or would
anyone like to exchange thiS radio for
an SSB ORP transceiver? The radio
would have to have the 20 mei er
band. We also have a vintage Radio
Holland Type BC 348JW comoumca­
tion receiver with Irequency coverage
01 200 kHz to 18 MHz in six bands.
We are interested in trading this radio
as well lor an SSB ORP radio. As you
can see. we have no radios 10 get on
me air because of the great expense,
so we would defin itely appreciate any·
thing that you might have that you
could donate to us Of trace with us.

Lastly, I hope that
)'OU erjoy /lie two 0Sl..
cards from Japan .
The re is something
about me artistry and
colors from Japan that
set their pictures and
architecture apart from
the rest of the world. I
am very luc ky tha t
David sent two of his
OSL cards because
one of them is gang to
stay here on my wall.
Now I just have to rind
him on the air to really
deserve if.

Until next month,
73.-Amie, NIBAC

Roundup

Pakistan It is with
great hap piness that
lhe Larkana Amateur
and SW listeners
Ctub celeb rated its
2nd anniversary on 6
Nov. 1992.

We invited many
people to celebrate Photo C. The beautiful OSL card of 7J6CBO, David CowtIig. Harmassador to Oki­
with us, including two flawa, Japan.

again , this time to decide when to
start the sesscos and who was going
to teach which modules. Before we
decided on a dale, Doug announced
tllat a new remclub in the area, the
Cheshire Counly DX Amateur Radio
Club, was Willing to sponsor the effort.
n is certainly nice 10 have the support
ofa larger group01 hams.

The O«iSOJ was made 10 otter the
aaSS6s oneevening a week and 10 go
for 10 1t8eks, with the test in the " /11
week. Each class would last for ap­
prOXiffll1lely 2 · 1/2 hcun>, with a break,
a nd cove r th ree to four modules.
Doug, organized as usual, brought /he
syllabus from last year, and then it
was time 10 seJea ntO<.1uIeS to teach.
Tha t rea lly look very /ittle time be­
cause just about ailihe modules (wilfl
a few exceptions) would be taught by
the person who taught it last year.

We are very lucky that one of the
largest employers in Keene, Mar1cem
Corporation. is alS<J very appreciative
of the hams within its organization
and is allowing us to hold /lie aasses
in its facilities. Mar1cem is saso aNow­
ing VE testing at the same location
tour times each year.

February 15th ;s just several weeks
away as I write this column. Lesson
plans are being put logether by me in­
structors and hands-on demonstra­
tions are being developed. The old
excitement is coming bad: and start­
ing to bubble to the surface. If you
have never fen that excitement, try it.
you'lllike it'

Well, I'll let you know in the future
how things WOr1c 001, but I bel they will
tum out great.

Amitl Johnson NISA C
43 OldHomestead Hwy.
N. Swanzey NH 034.31

73 INTERNATIONAL

Noles from FN42
Reward rim e is here again! What

am I lal/o:ing about? The rewards W8

receive IIrllefl we help others become
hams. Also rewarding is seeing those
wet helped become hams last year
voIvnleer to help in this year's cuss­..

How easy (or hard) is it to host 8

ham class? I can only speak for my­
self, but I don 1lhink thaI II Is too hard
if one person will provide the coordi­
natiOn and many others get involved
and help teach the lessons. What it
falces is having the vision to make it
happen, letting others .know about thaI
VisiOn. and lallcJng it up /0 /fJose who
are active hams.

Luckily, the effort In the Keene.
New Hampshire. area real/y started
IaSl year after completing the previous
ham class and exa mina tio ns. All
those nvotved last yea, said that they
wanted to do it again. It was decided
to continue to otter the classes once
eacl1 r oo(. We C1eCid8d IIlat the class­
es worked best during the school
year, preferably between January and
June, so we set a tentative start dale
ill February.

Around December, d isCIJss;OfI of
the ham dasses started to flow on the
aato and over coffee. Those of us
who helped teach the class es tast
year asked Doug KD1GJ if he would
lead the effort again this year, and he
agreed. Off to a good beginning.

January arrives . Meeting lime

73 Amate ur Radio Today · April, 1993 83



kW. sceeer ca lls call lor yet more
money. In US currency thi s doesn't
look like much ($ t = 500 rutlles;J. but it
sets a dangerous pattern-s-pay lor
what once was Iree, and expect an in­
crease anytime. The opinions ol ham
ops were never requested, it seems,

In addition, gelling a contest certn­
care via the bureau would cost l ive
rtIb1es, leceiving a single card via. the
buleau now costs 50 kopecks, send­
ing a single card abroad via the bu­
reau would cosl IwO rubles 15
kopecks. An ainnailletler lrom Russia
to anywhere in the world nowcosts 75
rubles.

Since the prevailing majority 01
hams can't alford 10 send ainnail let ­

ters (the average salary now stands at
three 10 four thousands rub les per
month) in quantity, and because the
loreign mail isn't gell ing through to
Russia, thos e u-cares wi ll become
very rare indeed very sooe. Moscow
hams report piles upon piles of incOm·
ing aSLs at Box 88 that don't and
won't get processed. The bureau is
broke and can't pay its employees or
its own mailing expenses. Again, hold
onto your CIS cards, cIon'l mail them
over there un til the si tuatio n is re­
...ee

On the re lated subject: January
1993 was set as a time frame lor the
changeover ot current amateur cen­
s ign anoceuons to a new system,

Ninety·liv e percent of an Ukrainian
caUs wi. change as well as a substan­
tial amount 01 Russian calls, il the
new system is implemenled. Other re­
publics will see a lull 100% change ol
existing calls, As was announced ea r­
ner. the new allocati o ns we re as ­
signed Without any ooosultations with
hams. thus the amateur community ol
the teener USSR republi cs is in a
state of tu rmoil. Nobocty knows what
wiD take place. when and how,

Letters were sent to the lTU , trying
10 slop the new assignment; govern­
ment offices responsible lor communi·
cat ions were petitioned without any
obv ious results. There Is talk about
having hams retain the present call ­
sign sy stem, wh ile commercial and
utility calls would be oonverted. At this
lime , it is all pure spewtation and no
decisions on thiS e:q>losive topic were
rendered . There would be no special
calls assigned within the CIS lor 1993,
I was told, pending the outcome 01 the
above.

As always , we will provide more
details as they become avai lable,

73 de Andy RW3AHIWL7AP, 19
Jan. 1993, RW3AH 0 AK3KP"MSK.
RUS.EU

Switzerland From /he Internation­
al Telecommunication Union (lTU)
Press: The ITU has issued the first
series of telecommunication indicators
covering all republ ics 01 the termer

Soviet Union: Common wealth ol inde­
pendent s ta res (C IS) , the Balt ic
Stales, and the Republic 01 Georgia..

A joinl co llaboration 01 the ITU's
Telecommunications Development
Bureau and the OECD Centre for C0­
Operation with the European
Economies in 'rransno n, Telecommu­
nication Indicators 01 the Former S0vi­
er Union highlights the current state 01
terecommurscatces in the reg ion. It
has over 30 tables and charts and in­
ducles regional totals and averages.

An analysis of the data shows that
the te lecommunication sector has
been characterized by under-invest­
ment over a long period, result ing in
an urgent need lor network mcoem­
Ization 10 meet the requirements 01
the populabon and the emerging mar­
ket economies.

The supply of rereconmurecence
services also varies greally 'rom one
republiC to another, with an average of
main telephone lines per 100 lnhabi,
tarns lor the termer Soviet Union of 14
(Baltic states average over 20, the
Central Asian republics less than 10,
and Belaru s, Ukraine, and the Hus­
sian Federation close to the average).

Highlights of the statiStical compila­
tions include: an official waiting list of
over 18 million lines (abolJl hafl the
number 01 existing sooscreers. whiCh
probably underestimates the lOIal de·
mand); automatic local networks but

with low levels 01 digilization and old
Ol(changes; an estimated investment
of USS90 billion to attain a telephone
den sity 01 30 main lines per t OO in­
habitants by the year 2005, requiring
the installation 01 60 million ma in
lines; an average level ctterecowno­
nications developmen t about the
same as Central and Eastern Europe
and similar 10 the situation In Western
Europe in the 19705.

The data is available both in hard
copy a nd diskette lormats wilh
STARS (5ocioeoooomiC TIIl\8 Series
Access and Retrieval System)-a us­
er-lriendly retrieval sottwere lor use
with microcomputers. For more inter­
matiOn and permission 10 reproduce
any part of the publ ica t ion, please
oootac!: Mr, Mid'laet Minges, Informa­
tion ServiceslTeleeornmunicalions De­
ve lop me nt Bureau , International
Telecommunication Union. Place des
Nations, CH- 1211 Ge neva 20,
Switzenand . Telephone: +41 22730
5519; FAX: +4 1 22 730 5484.

OKINAWA-JAPAN
David Cowhig 7J6CBQlWA /LBP
AmConNaha
FBU PSC 556, Box 840
FPO AP 96372.()84()
Thanks to 73 MagaZine lo r ap­

pointing me Hambassaccr to Oki­
nawa, Japan, I am unworthy. The true
hambassador to Japan is Ambas-

A'" CUSHCRAFT MF'J (LUI&( 1T0tll-tOIlI'flIllYf I'flIClSl
1'f(-9lXI Nft 1II l11l1-1II0C1e eorw- "" ..uS IoIF1..- $31U~ 989C 3KW PEP~ Iune< """1'f(·Z32l11ax IIIw11l-1IoOIe..t,_ $314_15 AJS 10.n .20111 10biIl0lleI 319_!U Sll6J1(WPE PA-..a luner "'"I'f( .y RS-212 Px_e! CcwrI,__ 134.15 Rl Sewn 8.l1IlI WI1UI _ "'." 921 JOOW . 2111 1220 lu r...- ""PCB 'sa "-eke! ....a-IBv _ 164.95 DIAMOND 9ol9E JOOW 1II\fI DL/S..k:fI IB,n 12'U 5

AlINCO X·200 618 db 8 3 ' 21111 440 SI34_115 209 HF IVlolf SWAAflilyle< "."
BAlI STATION 0A·600 2l1li1 440 IIII HI Oelu,~ Moo,~ CALL X - ~I OHA8 3/ 11 7dbl12'2MI UO __ 17t_r.i ~ !lll Memory KererI Plddle ceree I~U5

OA -S 70T~~w 2M13$WUiolf . , CALL HElL 1214 Colo< Fa• . ATTY, ew, ASC II , 149 9$

0A-1197 ~W 2 Meler , .. CALL Boom Mle $11(W"ed) S11.95
12/8TTurbo Mult,-M ooe corr , 31U~

12/8 Mulli-MOde ContrCll ler UU$
P.O. Box 6522 OH I 2M,5WH7 CALL ICOM I2/~ Pack' t ControU~f 139 .9~

220 N. Fulton Ave.
OJ· 5ollO T2l1li 1440 IoI t "" IC·128 Nft IoIf TrillSCf)l_ "" 12108 TAPll THC·2 ClrIne 11U5
0A-12l1ll 25 W~ D.l<J llIdio "" IC-131 _ IIf Transceo_ csu 249SWfl~rer W/ F'1Hl Coon", l1U~

Evansvllle,lN 47719-0522 OJ· Illlli ... 2111 . liT "" IC-135 Gener. e-. IIF XC'ff "" 9020.20 'lett< QAP. CWXcvr IS,U!
AMERITRON 1C- 125 ~. towr. IIF l C'ff can 12128 T'lt Voe: Inlert«e SlOI!Cll ~"

Store Hours AI.·81I \1'Irw 811 '"TullH _ 5511 " IC·M Nft 2 1II"1!f HT_ w, I r6J . 2M3e1 Ilum ""AI.-81111 F_ 8"'" l ubeS ' ",95 1C W21AI Nft llu.alNnd IoIT, "" 1184SuPe1" Loop MlefIfII 11'95
MON·FRI: 8 AM . 5 PM AI.·808 One 3·5001 Tulle lD14.r.t 1C-25M 2.... Hl. 25--9115 .....1 A. CALL

RF Concepts
SAT: 9 AM· 3 PM ACS·t V~ PosolMln W'fn'n In n IC-An IoIf Gene<a1 eo. Recerw' ""IC 'A1HlO VHf IUHF A~ct<ve< CALL 2·23 21 3(}W 2MA<np * IPre'''>r\ll S111_n

CENTRAL TIME ASTRON J*COM 2·317 30/ 170W2M"'m p 2U.95
AS-12A 9-I""'mp $11.95

Magic NOlen. AJIONolcn AUdIO Filler S1 04.95 . ' I 10 10/1001'1 ' ~ OM HI Amp 32U5
AS-20'" 16-20 "'mp 899S 2/100 3/30·SI20W2M/440 Amp 23H5

SEN D A S ELF ADD RES S ED S TAMPED AS· l $'" 2$·l$ "'mp 1 ~4 t5 JPS STANDARD(2 STAMPS) ENVELOPE (SAS EI FOR NIAIO'Ioise AedUClion U"" S31U~1IS· 5O" 31·!lO "''''p 19U5 C5~" 2M1 4~0 '''l l Iol T .. / CTCSS S51495NEW AND USE D EQ UIPMENT SH EETS AS ·20M 16·20 ",,"p .. Il,I I1t'I'! llU~ KANTRONICS C16&/1 2111 Sub,111 "'11 Oto.o.e III 319_95
1IS-.BIil 25-3$ .lmp .l!lIIeterl ..," kAlII .... 1II0Cle SUUS CnSol 2'" 1220 HT.. tCT CSS ~."WARRANTY SE AVICE CENTER FOR: IIS-'ill'" 37 'ill .lmp . llIIeIe<l "'''

KfIt-3 Ill.... THC 114 95
VALORICOM. KENWOOD , YA ESU KENWOODBUITERNUT

'S-95llS0~ 0l!lu, 1l9UI XCYr ""
P"55521" '~olll~ ,,"1_ 159.95

FOR SE RVIC E INFORMATIO N CAl l Itf6V~ 6 8.Incl VI!r'hcit 11" t5
" 11-12 I r & It lIIew K,1 44 ' 5

TS-85OSAT XC'ff ,, ' Aece'.eI.T.11I)I CALL YAESU
C812, . 22·02S2 TS ~'iOS"" ComPiCI ~CY' CALLTBA' l 60S 160111 64 95 r r -IllOOD 2llllW !le'u.e Hf XCYr CALL

MON DAY . F RI DAY TS-'iOS N~ Ill". Hf ~CYf CALL f J.lllOO 2llllWHf l eYf CALL
CSI TM-741A5Ow,lM/UOMH, CALL f T·990 1OOW H' xcvr CALL

TERMS' 800 New Intefwnneet S309 9~ TM-24 IA $OW, 2M. FM. III CALL fl -890 H,gn Pe rformance HF X, .. CALL

PonlOo Hot IncluGe S~'PP'"9 p P VMul1i-MOOe Inte1"connect 419.95 TM· 742 Ne. OUill 8.J nc MoM~ CAL L f T-1HGXHf Xc>' C"LL
t M-n2A 2MI u OMO(I>1e CALL FT -736AXc., U~ l ~ B , ~311- ~5(l CALLPun and "'i1~i1~~oty S.tItd ;1 COMET TIoI2Sol tItw 2 Mete, H ana~ d CALL f T·$200 2" 1£. 0 501 J5W CALLC~•• go WM_ t Jtor,n

CA-",4I11AX 2tol 1~ 4.5111 .9 IB '4- S1iU~ T'1 -781< ..... 2M/uO It~n<l'ltIa CALL n' 2~ 21015OW ""Ill,., 0,.... n.,.. lilt S_ Day
CA-b~a 2tll /44ll £ 512 2 ~ -n- U95 LARSEN fTSJll Hew lluiI 8.lna IoI T OM<CODI lIlote_
ex-124 21111 220/ oUO Tr"»n<l llloeo oe .." 211 oUO llI'1l lllill"'''''' ''' ,,_ SiZ ts n -4' 5 llej ... 2101 . itT can

== V",, ca i!!!lil LARGE STOCK OF NEW AND USED EQUIPMENT.
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VOXCQNTRQLLER
RepeaterfRmt Base/Cross Band
using your r lldkls and mlc connector

No Internal connections to radios
8- 16 VDCJolier I nd reversed voltage protection

three minute time-out-timer
Will.......tr: with IWO Of lhroe wire AudQ'PIT ciR:uil&
Be - IfiN'nit,",ue'''., altd 1...........11....__$34.95
Be· 2/0'''''' rec,iwn tlrtdv-..-'tkn.__$64.9S

"The BC - 2 operateS U 1000 seperalC rcpeaten. ..
linked repatclS or repeo\.er &emrAe hue

• • _ For .1I VOX type clIIIt r <>l lc l"5 _

lDIPalchlDTMF controll... with It latched ou tpull
Send SASE for I .~ prodlXt brodlUlCl .nd pricct
AM $4.00 shippiltf aNi 1tandJiIt,
BOX Products (901) 968-5416
P.O. Box 57 Lexington, TN 38J51

CIRCLE 137 ON READER SER'IICI: CARD

1~OO 634 4622
~~,."... ". US A.

COIlTElCO INOOSTRlES INC.
5011111Ci111l1ld.. GIInllIIIIb., I. 101.

MAGNET ~
MOUNT ~

Dual Band Mobile rI
140 mhz. 440 mhz..

Multi-Whip Mobile
140 mhz" 220 mhz, 440 mh:I

1~ Wan Power Rating
Supplled with 12ft of RGsa Coax

Choice of BNCor Pl259 Connector

CIRCLE 222 OH IIUOVl SEIMCI: CARO

a;.-~••u~
Cha1Ies Byers K31WK

5120 Hatmony Grove Road, Dover, PA 17315
Phone 711-292-4901

8Il: $I I"" 1nlIt-.JllPII EST. E-.
"[);slribulorahip 01.0 ·It,..

~~

Chassis Kits Rack Shelves

CabirleI Kits Rack.~ Cabinets

AssetNlled Cabinets Antema GiOunding Kls

Slope 80_ Kls TO\f\'el' McuIled 80_ KIts
lRiF& VHFAnlema Dipole Hangers
Power 0Mder Kits 0Ihet enc:Iosures

sman sheets Aluminum and Brass

C1RCU 15 ON MADER SERV1CE CARO

UHF REPEATER
Make high quality UHF repealers hom

GE Master II mobiles!

Versatel Communications
Orders 1·S00456-SS4S For into 307-26601700

P.O. Box 4012 · Casper. Wyoming 82604

PAY TVAND SATELLITEDESCRAMBLING
-1993 EDITION-

_ ....-. .... calli _ ~ ..... t-1Mt. . _ __OS!, U.-' I"I.US_"'__ C*l.' ll' ~

_ ur n ... UUI,m Qr$U.MIIIIG _ os: "'_1
(1ASlCSj,1-. ,m..., 1_ I ' U $ ..
EOn. Id .., _ fCIf"I .. __ DI: I:MlPl.UI .mMD.
_ "YDI__ I' 1~ Anr :lIS3l.tSariW$oltS seRA"".
aid -.n,o, """ III! _ .. lin in .._.., calIIO arsa"'lIIo.
htJylhnQ IJIIl't .... 532950/1' , IllJlIlru DEN. (""""'Y'I'iinQ _l1I'It_
"'" mld1 mo.. lor only $129.15,~ ~"klO $'-

SCRAMBLING NEWS
' !15t H" ' ..... ' 1U . , ""10 IN 14:"
~OlUnl l l1.' .lt _ I4lIU ... coa

CELEBRATING O UR
20th ANNIVERSARY!!

Call Today To Check Our Anniversary Specials

BUY·SEll·TRADE
Call or write for current flyer

WOLFE COMMUNICATIONS
1113 Centra l Avenue - Billings. MT 59102

406-252-9220

· 40 W.. .... · ·1 R «

• CluPuing arocl '"'"Pcrmaliorl
• lnklrmabon wiIlOUI radio

""'"""

ORCLf 36 OH READER SER't1CE CARD ORCLE 20 ON READER SERVICE CARD CIRCLE 25t OH READeR SERVICE CARD

CIRCLE 135 ON READER SERVlCE CARD

Afl Band
Field o.y Anlenn.

8- ·• •.._-­--­.-

QUiCK, EASY. & COMPACT
Flash cards ·NOVICE thru EXTRA· theory /(ty words
llO<Ml:l!lltiI. OW"er 4000 H IS In ....1 For begin11tH'. OMs.
XVLa &. kldL
toO'o'l(;I; $ ll .K
TECt<...::wo SlD.K Order TO<I_..I

GE""-' $ ' .K
.IlI'IiUotCt:D $11.K
1"""'" $>t.ts
"'- • _ . UlII VIS STUDY C A R DS

2..__14.110 P .O . BOX 1&&46
(:WllOt$COUNTS HATTIESBURG. MS311404

CIRCLE 104 ON MADER S£RY!ClCARO

THIS MONTH'S GOODIE FROU THE CANOY STORE

~
OCOU

ROC W-21AT

UNOER $580.00
_ 5awingJOn YHlilJ , ~JOtI,

lcorn. ..,.~ . ......... EIc .... l 1 ,0
ASlAOIrI Mo:lOll _.Ill

0- !lIIJi IoWn ...... in SlocI<." I"fto:es.e- FOB~
~ s,... in HAM-AO$.~ lor $010...... '11 noll.-"

csn Today (208) 852-0830
l'IOSS~e:x-I«Y71 s._Sl_._ .lLaJaJ

tIOutS l'uI.... " , !l-li . ..2 t::lnod s.c... S/Jn.

CIRCLE 2$4 ON REA OER SERVICE CARD

Amateur Ra dio Lan u a e Gu ide

ORCLE 134 ON READER SERVICf: CARO

• Hun4r_ot pl'll_~for_r.amr"'oD OI'e'ato.-
• Vol. I - F_.S-". Gefman.~. PoW!
• Vol. 2 · S_ ....~Port~. C'<*Ian. Noo~
• Vol 3 . F1ussillrl. o.n.tI. CzecII. Kclo.... HlI_
• Vol. .. · C_.~, F_. Romanian. Vial.......
• Vol. s · Hunoanan. Alabo<:. F'tlilipirlo. r"""tSh. Il\doile soan
Send $10 per volume (postage Included) to:
ROSE. P,O, Box 796. Mundelein . 1160060-0796
SPECIAl HOlID AV OFFER' Al LSVOlUMES ONl YS45 95'

S peak T o The W orld

CIRCLE 233 OH READeR SERVICE CARD

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

~:.... evvbLeffe!Z. i
N_ TNC? 00 'pro' II04Io ....m to /rno;ow more? :

9>cn from It. hado-on e.pei . 0 of~ each~ I

: 12 .,.,i1ing issuM cJr $24 '~ 73<n:l rec.ive!lv.. :
,~'-- SIal gMIing tho mosI from Y"'-"" l',xl"'1 selup! ,
: """0~ 011.-0' OR """"" . <lOUl£.R 1l.'5"""""'I .a¥U1. TO: :

: F'aJrd fbI ef. PO Eb: tIQ 9.rl: ' l TX 7OCX1l :._-------- _..---.....---....----..

1993 CALL DIRECTORY

(On MicrofIChe)
Call Directory _. . $10
Name Index 10
Geog raphic Index 10

All three - $25
Sh ipping per o rder $3

BUCKMASTER PUBLISHING
Mineral, V irgin ia 231 17

703:894·5777 800: 282-5628

ClIICU 170 OH A£AD£. KRVICl e.utD

(616) 228-1020

ITECH
ICOM Service Specialist

17years experience with 100M
wiU seMc8 trIOS' ICOM models

NOMIN IMUM LABOR CHARGE!
MOOS PERFORMEO! FAST TURNAROUN D!

AI$o service KDKand some Kenwood (cal lir5tl

ITECH
Lewisvllle West Center
701 S .1-35E. Suns 115

Lewisville, TX 75067
NW comer ol l-35E & Fox Av.

Phone; 214·219-1490 Fax; 214-21 9-1687
Fred Palmer WA5WZf) eea Pa lmer WBSClCY
fTECH also buys inoperative /COM & KDK ham.

business. marine Of aviation radios.

CIRCLE 295 ON READER SERVICE CARD

s\c ~~~ ONLY ' '''

~~~\l~EPsfr>.CE
H...e you. own "'peal ... or link system!

~, >fP'OIOt' .....__r_ '",...__."-fII'
~ in_ p' ldcallDo'_i"'i.I<ltI""'*" .."' ''''''' .
Tho eR' ·! _ ...... ANV 1Cl:Ci.",I<lt ,.. _ A..V .....
..."'. , . s.pe, ..~.;,;.< 1I0 X Cl9" "I ;~~ ~• • .."up 'l.;';~ .

1""1<><1<.... II...., iIt"J I ;""~"'I ......... P..",j.< '" ' .......r..,. rOf clc..
.....1<>, OnI)'S . l S • I Y ..", ,'h..c,,," i2 "DC Of '111 NlIICry
p....... ,pI<_ "J"<il·, ........_ "'1.ORDER 8 RI·1 U II
' __ • __ oo, ·. pou ,_ "
.... _ "''''&1 .0' t "" ....... ..., _.._ _ --...__ __ t i _ .. _

... n ..i . . ... ...

,,~~•. >lOtIr nOOl '£15. C.. LLI" ."1 10' rvrce
HlCTIION ....OClMl ..G. INC
eo eo >; ~ Cl O...... , 496.2 1

H .T. BATTERIES
2.3 A.H. 12 VOLT EXT. PAK

With Bell Pouch, Charger & Cable
sue: r x 2 314" x 1 1{4"

$59.90 ppd. MA RES . add 5% tax

WE HAVE THE BEST PRICES ON,
MUln PUER H-T. BATT£RlES. lARSEN ANTENNAS.
NS ANTEN,.....g. ANTENEX ANTENNAS. ANTENNA

PARTS. MAL PUBS.. MOBILE RIG MOUNTS &. MORE.

SEND FOR CATALOG
WE ACCEPT: VISA, MC. CHECKS. MQ

NO C.o.D, PlnseAJ/oW3-4 '"'S ftxdel

CUSTOM AUTO RADIO
of WATERTOWN

MO ARSENAl. S1.. WATERTOWN . MA 02172
TEL (tUn 923-2122

CIRCLE 296 ON READER SERVICE CARD
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seco r Arm in Meyer W3ACE. who
served as US ambassaclof to Japan
1970-1973. Ambassaclor Meyer tolel
me ooce Illat his security guards were
very alarmed one day In the eMy '7OS
in Tokyo when his car was rushed by
a group or Japanese men. When they
got close to the car the men began
waving thei r est, ceres at Ambas­
sador Meyer! Perhaps it was Ambas­
sador Meyer's high-level tern enthusi­
asm IllaI inspired the Japan-US recc­
rocaI licensiog agreemenl which came
a few years later.

December in Okinawa. as in the
rest of Japan, brings forget-the-old ­
year parties (bonenkal) lo r c ruce
workers and hams alike . During De­
cember I went 10 bonenkais 01 Ihe
southern OIUnawa 145.19 MH:z lox­
hunting group and of the the central
Okinawa 2 me ter FM group. A week
later Yamamoto-san JS6HGV 01 the
loxhunt ing group took me on a two­
hour foxhunt all over Urasoe City,
ending with an Impromptu meeting
over coffee and cakes under the
star s. l ots of fun even though Ya­
mamoto-san and I were the last ones
10 lind the lox!

OlI.inawa ble nded the cultures 01
south Asia. Chil'la. and Japan to create
its own unique culture . Awamori , a
powerful Okinawan d rink mac e fa­
mous by the Japanese actor Marlon
Branco In "Teahouse of the August
Moon," was brought back to Okinawa

500 years ago from T hallanel by
Ryukyu Kingclom sailors. Okinawan
musiC and dance. which are Quite dis­
tinct in boat and style from that of the
rest of Japan. owes much to the In­
struments and music 01 rooonesa and
India. After World War II the United
States hael some inlluence on Okl·
nawa. introducing universal eeuca­
tion, the first universily (Ryukyu Uni­
versity) and root beer. Their very cos­
IT'I09olitan history has maoe the 00­
nawans the friendliest and rrcst inter·
nationally minded of all ttle Japanese.
The Okinawans sum up thelr altitude
in the Okinawan dialect ph rase
"ichariba chode," which can be trans­
Iated as "aloha" or as "to be brothers
lrom the first meeting."

A new historical novel about ee
17th cenlury R)'\lkyu Kingdom. The
Wflds of the Ryukyus, by Chin sru.­
shin, now an NHK TV series. has
stimulated a tremendous revival of in­
leresl in Okinawan history and cur­
ture. Chinese goods acquired in ex­
changes with Ming China through the
Ryukyu Klngdom tribute missions and
Ch inese embassies to the Ryukyu
Kingdom capital at ShurI were used 10
trade throughout South Asia and
Japan. Oklf'lawans had a pract ical
monopoly on the China trade since
Ming China traded dilllCl.ly only with
its loyal lribulaIy stale in Oklnawa ancl
Chinese merchants were IOfbidden 10
travel abroael. My est, card, which J

am able 10 use thanks to the kind per­
mission 01 the Urasoe City MUSBOOl of
Art, shows tribute ships which carried
Okinawan presents to the Ming
Emperor.

On April 1, 1993, a new Japanese
law charges user lees to all users 01
the radio spectrum. This is on top 01
the ccrrent fees which radio stations
pay looay. For example, my so-wan
fixed/mobile tern license costs about
S30 pe r year 10 renew. Even my 50
walls is high most aecenese hams
have third - or fourth-class licenses
and run 10-25 walls. The in itial li­
cense fee and renewal lee is on a
sliding scale which Increases wilh
transmitter power output. Japanese
hams win pay 500 yen (US $4). while
radi o broadcasters will pay 29.700
y en ($300) annually. Th is new
Japanese law is Intended 10 ra ise
money to regulate licensed stations
and to detect and close down unlawful
radio stations. In 1990 there were an
estimated seven million lawful radio
stations and 1.2 million Illegal radio
stations operating In Japan. Another
goal Is 10 boost radio spectrum USB el­
ficiency.

Similar effo rts to boost SpeC1rum
eff icie f'l cy by user fees and other
methods are also being oonsidered by
Ihe US National Telecommunications
and Information AdminislmliOn (NTlA)
and the US Congress. NTIA adminis­
trator Janice Obuchowski has com-

pared the sale of radio spectrum in or­
der 10 improve spectrum u1i1i:za1ion er­
Iieiency to the transler of publiC sraz­
ing lands 10 prtvate ownership In 17th
and 18th century England, which
economisls creou with greatly boost­
lng agricultural productivity. Today
(J an ua ry 3) Song BY5HZ. in
Haf'lg:zhou. China. told me that the
Chinese govemment has oeclded 10
allow Chinese hams 10 set up ham
stations in tneir own hOllies. Song. a
Junior high school teacher. has held
his own personal carlsign BG5FA lor
about a year but beginning February
20, 1993, he will be allowed to oper­
ate a home station. Song tolcl me thai
some of the Ilrst Chinese hams. such
as BA1CY in Beijing. have been al­
lowed 10 operate lrom a private home
for about a yeal. Now this prtviege is
be ing exlef'lded to more rece nt ll­
censees. such as Song. ThiS is w0n­

derful news 101' Chinese ham radio op­
erato rs a nd for hams around the
world . Perhaps many of the Chinese
hams who couldn't get on the air after
graduating from school will return to
the air.

A reminder 10 aD who wish 10 gel a
uceose when coming to Japan: The
best way 10 get lnlonnalion Is to write
10 the JARl International Section. 14­
2 Sugamo t-cnrcme Tc ahima -Ku,
Tokyo 170 Japan.

(David's contribution will be contin­
ued next man/h.-Arnie) II

Write lor . Full Line " nllnn Catalog at No Cosli
- DEALERS WELCOME -

Mid. In Thl US..... .81clu.. It Manersl

51295

Model T144-10
T•..- MocI,f>8d
_0--
w.... A.nIeMa

Model TWM
T'i1ns~ Sl,m Li....
Window Mount Kll

• IRANSEL
7lCHlUOLOGIES
ADIVISION OF U ELECTRONIC INDUSTRIES
123 Enl Soulh Strut_ H.r",ysbur; , Ohio 45032

1 {SOOt 129-8321

Model TSC1
tr...... Suctlon Cuo
MouMirlg I( ~

51295

-

KENWOOD
PB-1 3S 7.2V 1200mah

$49.75
PB-1 4S 12V 400mah

$60.00

PACKS FOR
PERIPHE)( POWER E R

t O r/tfff~ REME MBER ••. A LOW CO ST PO WER PACK ~
WI THOUT PERIP HEX'S QUALI TY IS NO BARGAIN

""!i!'!'I~ ,­IiiiiI~ ,_

.k?-' .,;iUlIIIIP. RlPJaI. X in~.
V" 11 5-18 Hurley Road. Oxford . CT 06478

800-634-8132
Connecficut 203-264'3985 - FAX 203·262'6943

NEW MODELS NOW AVAILABLE
ICOM YAESU

BP-83S 7.2V 7S0mah FNB-2 10.8V SOOmah
$43.50 $22.50

BP-84 7.2V 1000mah FNB-121 2V SOOmah
$57.00 $45.95

BP-84S 7.2V 1400mah FNB-14S 7.2V 1400mah
$63.00 $59.75

BP-85S 12V 800mah FNB-26 7.2V 1000mah
$76.00 $60.00

Bp·114S 12V 800mah FNB-27S 12V 800mah
$79.00 $65.00

M anufactured in the U .S.A. w ith matched ceus. these Super Packs feature sho rt c ircuit
and overcharg e protectio n, and a 12 month warranty. A ll inserts and packs in stock or
available from authorized dea lers . CALL US TO DISCUSS YOUR BATIERY REQUIREMENTS.

Ad d$I 00Shrp ping & Hl ndlrng 10' fi,st bllliry.
Sl.00 10' ncn odd'l hlllry - u .s. only

Coonubcu! 'esicll"lll~d 6'10 to.
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COUINS HF POWER AMP DECK

CDLLlNS 367A·3 HF POWER AM Pnecs.ameanes0.15
Winput to500 WOulput usingtwo 4CX250Blubesover
2-30 MHzinloul baAds VemielS fordriverandPAlune.
ReQui[es +2000 V 500 mat +400 V 80 mat & +28 V.
7.1 9J:7.8. 25 1bs sh,
USED Wr.;CHEMAT1C SZ35

FAIR RADIO SALES
1016 E. EUREKA. 80111 05 • LIM A. OHIO· 45802

American Heart .
Association V

ClRC1.E 7S Ofol READE R SERVICE CARO

ME·165 SWR PO WER METUl for HFlr.msmitter leS1S.
Provides52otJm 600watt IoadWTlh SWR011.1:1or less
up 10 30 MHz usiog 121 600 ohm non-inductive 50 W
resstoe. Hu 0-600 Wmeter. lunctiOn switch. and N
ccnoectons. 1 3 ,5~,8~ , 8> 20 Ibs sn
GOV'l·RECONOITlDNEO ... $125 Mlnul l .. $8.5O

FRONT
OF

CARO:

Prlcn F.0 .8. tlm.a , 0.• VISA. MASTERCARD Accl1llld .
Alln- kif $hi,p lng • Writ.llM IIInt Calilug

AHlin Dlpl. 73 • P!lIIne 4111m7-6573 • Faa 4191227·131S

1lII tIlI",r OX·VIIl-----_..

An Anlenna wi1h No EJrth Loss?

Yes••• the alIlS__ .. QAP"S
revolutionary technolog!(.

"rD!'·.. looI<"'Il Iol " ..,."..
na "* can out petIotm !he
a!lln AI'" I'OU !Ili! • .
I'OU'~ looIanOb' I W . Tte
a 'I 'llI' DX·V1U is thI

--~...-, )'1M CloItIMds lot
ffHilb-bind , IfICI

_~_ ~ ", ,_Illw
- =. noise. ThIs is !he "0000'

~Jt-'~- "'" ltlaI~ b1h tess.GAP Clekt !tom an olewled
~ ,ou' pooiM Cloesn '1
disappear into IhegrOlJoo. PuT
rtup.Turn rt on, Noloning, No
frustrill ion , GAP delNers
.-y1Iling but lite JIiissles.
Aoo - GAP CleIWet'S ill I

:=' \tiiclioII 01 !Ili! C05l 01 lite
' 'SO-CIIId~ eorr..-.',

CIRCLE 2 1 ON RUOER SERVICE CARtl

CABLE T.V. CONVERTERS

1-800-826-7623
B & B INC.

4030 aeeo.n.aoe Drive. Eagan MN 55 122

Jerrold""I Oak. SCienti f iC AtlantiC. Zenith. &
many others " New " MTS st ereo ace-on:
mute& volume. Ideal for 400 & 450 owners,

­_.---

"'T.'"
~.-

HR·2600. HR-2510 OWNERS
UNLOCK The Power Of Your Radio

Add additional bands with no loss
to 10 meters with the

PLUS 12 conversion kitl l !1

Easy to build,
installs inside the radial!

No drilling or special test
instruments required

And no chips to replacel

MARS 27.0-28.7 MHZ 549.95
SWL 26.0-27.7 MHZ 549.95
12 Meters 24,IH5.7 MHZ 549.95
Or choose a maximum of any 2 bands

for even more lun
PA resiaonts saa6%

Edward Oros
2629 Sapling Drive

AlliSion Park, PA 15101

CIRCLE 2'" ON READER SEIlYlCE CARD

For vehiclee, .mall boat. or
a. an emergency antenna.
Supplied with .tainle..
ratchet mount, heavy duty
encap.ulated .tainle..
.pring and all in.tallation
Item.. Including hiah
voUase f eed through
in.utatoll and wire for
operation up to 10KV at 1.8
MHz.

HIGH RADIATING
PERFORMANCE

1.8-30 MHZ RANGE
• to 12 DB GAIN

MoTron Bkletronlca
310 Garfield St., Sule ' 4 Eugene OR 97402

Info: (503) 687-2118
O$ F1i : (800) 338-l1058 ' Fax:(503j687·2492

[lecode.lInd Clilspllly Touc:ll TonM r.om .I.~pI1Oo .. . 1ape
.. dwl . .......-. or~ ""f _icI ....... ';1e Clig.
LCO ......,. Illl Cl.,. ~ble buIIw .; HigIl e-d
o.ut>dI \I . up b 25 dtgits I*" -.:end .; B..-..... .......
.; 'N boIt\Iwy .; uetaI _ .; N-16 P'UJS 10 : I d.. RS­
232 oulp.i and ScJllM.. lor optional~
~ Iogoing ..-..g 'fOUl lBU Compdlle........-
TllI · •• sw.b.d Mockl $219
nII·l. nus RS-231 Modol witbSdhn... S2'99
1'5-12 AC I'I>w<t Ad"l"!or SIO

SiH S ~ USAIC.nlld~. SJ ~ Fnttillfl.
]II clay -e,- J.c:t .........tDd Tty .. _ ..u

~. v-.caod .. A- " Elfprta ,. ; ltd

MOBILE ANTENNA
HF SSB ANTENNA

HIGH FERFORMANCE

NEW1Tooe-Mastcr- Touch Tone Decoder

... OFE ",ONA&.

Where 's the Fun?
~ 10 raeter IN b3d Il..nw.. and I r:\;prc,..d l ~'" b3rld
'0 "P<'!' ah..iUI lhe' 10m.. l am'o N at rhC' fI1Ofd . R,~ and
~..l C'C'II " C'TC', in [he' [N nk.. \ la'u.J "''all n ll.hl~...
rollC'd up InSid<' 1hC' launctlC'r pall. R<XXl:l' wIC h a "lC"'-'.
\ laM [.110;;<'<0 off from [he balron\' SJ:?pinll Jov, n 10 a tree.
tl <\ [all ,hI" undC'r the door. And r m 59 In Japan, I .

J · IO J· I~ J -17 J - ~ O J .JO J ...O pn'l
$J'.I s-u S47 S4'.1 ~'.I Yt'.l SJ

M <l5(, 1\-";1& lI"n<l litl~ t.·SA & Canu<l a 5 14 Olh..rs

AnteJ11l11sWest Ord. r Hollin.:
&~ :'OOf>2-S. I'r<'-.'<, t 'T!w..o.~ 800-926-7373

CIRCLE 132 Ofol READER SERVICE CARD

ClRC1.E 33 Ofol REAOER SERVICE CA RO

f ..........r··__s $3.95
15800NW 31st Ct. Dept G PER CARD

Vancouver, WA 98685-1619 fOl!~~
Phone/FAX (206) 573-0910 Plus 5OC'
~~__ crdet s ll

(407l n a-3721- - -
• •

$249
~ ......

CIRCLE 139 ON REAOER SERVICE CARD

............. tfl.h1'1

9 ft. long (2 pcs.) $495.00'
....\11. ,""",..

(SG-UO s..,....... ON al.n&d

sec, Inc., Box 3526
Bellevue, WA 98009 USA
Tel: 206·146,(;310
Fax: 206·746--6384
"P %r L. dIDJI. tJ UPS,.-.J.' 1,4

Vi.a ok Master card accepted
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NEVER SAY DIE
Continued from page 66

heard 01 the ham CO Of Communica­
tions Quarterly.

When I look over as edilor of ca.
back In 1955. the magazine was in
bad shape. II was Iosng several th0u­
sand dollars a month, whictI was a lot
01 money in Itlose days_ It was being
kepI alive by Radio-TeleviskNI Service
Dealer, a sister publication. I didn'l
come Into the Job cold. I'd been pub­
lishing Ama/eur Radio Frontiers for
lourveers. TNs meant I'd been getting
art icles, edil lng them, d raw ing the
schematics mysetI. taking \he photos.
WYiting my usual long editorials. typing
the fimhed copy, selling the advertis­
ing. solici ting subscribers, doing the
bookkeeping, mailing the oopies, and
so on, all in my spare lime. My main
job at the lime was manufacturing and
selling loudspeaker enclosures.

Add 10 this my years 01 building
ham and RTTY equipment, converting
surplus, piolleering 6m (I was the first
one in NYC on the band and ran a
beacon station lor several years). po­
neering NBFM, working Ions 01 OX,
having a basement packed solid with
equipment al'ld parts, having already
been active in just aboul every contest
the re was. having buill my urst SSB
rig. (with W2BFD)~ng sel up one
of the first repeaters. etc. wtllll'l I get
interested in somelhing 1 tend to go
ovelboard.

My FrontiefSpubliCation was mainly

about RTTY and helped our group 00­
ccerate to weece the endless bames
Itle ARRL put up Irying to Slop RTTY
rrcm being permitted on the HF bands.
It took several years, bu t we flnally
beat the League.

Thus, when I took Oller the helm at
CO I had already been deeply in­
volved in amateur radiO for about 18
years. I walked away from a milliOn­
eener speaker business to work for
$10,000 a year editing a ham ma~­

zine. Well, the other was by this time
Just a business and this was fun. I'd
started tne spea ker business with
$1 ,000 borrowed 00 my car and built iI
n o the largest manufaew rer of speak·
ee enclosures in the country. I needed
a lrash challenge.

WrttW1 Six mooths I had CO into the
black and lour years later II was tum­
ing In a protit of over a million in 10'
day's dollarelles. u was the biggest
money-maker in the history of Cowan
Pubtishing. During the live years (to
me day) I was editor I had a bal l.
There was thai DXpedlIion 10 Navassa
(KC4AF) , where we almosl gal killed a
couple limes . There was Operation
World Wide, where I flew around the
world operating trom a MATS (Military
Air Transport System) plane, making
20m SSB contacts as we visited 25
countries. Then I represented the US
amateurs at me WARe meeting in
Geneva . I'll have to l ell you about
those days some lime.

I was having so much tun Ih at I
stayed on as edi lor a couple years
longer than I should have. But I' ve

For instance, in the latest Kappan,
professor Dempster writes, "Research
has shown thai, under certain condi­
tions, practice may either reduce Ihe
euects of inte rference o r result in
proaclive or retroactive facilitation or
teaming." Whal did he say? And he
goes on lor l ive pages 01 this gob­
bledegook, plus a hall page 01 rerer­
eeces

Several years ago it seemed 10 me
that businessmen migtll like to have a
way to learn about computers without
having 10 tearn computerese . So I
sta rted a new magazine , Desktop
Computing. II was a tussle getting the
writers 10 stiCk to English, and even
more difficult to find editoq capable of
translating compulerese into Engli$h.
But we did it and the readers loved
the publiCation. Alas, when I sold my
publishing company in 1983, I had no
way to continue doing the magazine,
so I sold it along with all the others.
The new publisher, be ing totall y
involved with computers, ~ickIy k~lect

it off.
For my part. when I'm on the air I

avoid jargon and stick to plain English.
I have problems with e nerrererce. no1
aRM. J go to bed instead of modulat­
ing the mattress. J answer the phone
Instead 01 the landline. But then I am
very resi stant to talking about my
transceiver and antenna, much prefer­
ring 10 talk about whal the other chap
does, what else he's interested in,
what he likes about whe re he tives
and so on. You probably wouldn'l like
II at all. II
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BAT RIES
You've bought our replacement batteries before .••

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

BUYER BEWARE!!!!!
Some replacement battery manufacturers

misrepresent their products.
a) All repl-=ement Ntteryp~ ..-.Id have stated on thel,
labels Ute vottage and c..,.cfty of Ute battet}' pack. they repre.~nL

THIS LABEL SHOULD BE ON THE BAntRy NOT ON THE BOX OR BAG.

b} DON'T HESITATE to ask the AFTERMARKET BAnERY MANU'ACTVRER
to stilte .....k:h ceo. they •• usin" For Example: Some -r1lCtu,....st_. tile,. bave a Kenwood ECi'llw.....t to ttle P8-14 only at 400mAh ••
opposed to Kenwood'. 35OrrlAh. DON'1 HESITATE TO ASK WHICH CEU THEY
ARE USING. WE HAYE A 14(5) THAT IS APPROXIMATELY 1-1/4" LONGER
THAN KENWOOD'S P8-14, BUT OUR'S IS 8OOmAh. We use • S.nyo KR-800AAE
In this p..tJcu1ar pack.

BUYER BEWARE!!!!!

See Us In
Dayton

At Booths
#560 and #561
For Our New

Expanded Line
Of Battery Packs
And Chargers.

MONTHLY DISCOUNTS
APPUCABLE TO END­

USERS ONLY.

tlf.~\ CHARGERS
FINALLY... ONE CHARGER THAT CHARGES ALL BATTERIES

MADE IN
TltE U.S.A.

SEND FOfl
FREE CATAi..OG
AND Pfl ICE UST

MANUFACTURED
IN U.S.A BY

W & W ASSOCIATES

p,'":.,, e nd s.peejhClllions llUbjecl 10 c naJlOtl w,thO,,1 <W1iCil.

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29-11 Parsons Boulevard, Flushing, N.Y. 11354
WQRtt> WIOEs;lISTRIBUTOl1SH1PS AVAJLABLE. Pl~SE INQUIRE.

In U.S. & Canada Call Toll Free (800) 221-0732. In NYS (718) 961-2103. FAX: (718) 461-1978

By simply switching plug-In cups, the
MasterCharger"' will charge any Yaesu,
Motorola, Icom, Kenwood, AJlnco, etc.
radio battery.

MasterCtulrg« II
e C¥l charge any Nicad battery from i:N to 13.2v
e 115v or 220v AC adapter indUdtd.
e Utilizes a taper charge prirq:lle.
e Can charge a battery i1 5 to B hOurs. then

a utomatically~s Into a reduced current state.

MasterCharger I

• A constant current rapid dlar~ utiliZing a SANYO 51-101
Microprocessor bast' control lKlit which uses a negat:Ne
delta V ted1nique to detennine when the eenery is
fully charged.

• Works w iltl an AC adapter I I 1Sv AC or 220v ACj as Wt'11as
with a cigarette lighter adapter cord in a car. boat or plane,

DISCOVER now accepI8cl
NYS residents add 8 1/4%
sales tax. Add $4.00 101'"
postaglil and handling.

O RCLE 1e1 ON FlEADER SEAVlCE CARD



Compiled by Hope Currier

NEW PRODUCTS

assure c lean. noise- and hum-free
sound on both right and left channels.
The AFBOX-1 can be connected 10 a
VCR fo r up 10 stx hours 01 quality
recording.

The AFBOX-1 is $30 plus $5 S &
H. For more Inrormatiol1, contact Elec­
tron Processing, Inc. , P.O. Box 68,
cedar MI4962 1: (6 16) 228-7020. Or
circle Reader ServiCe No. 205.

•

ELECTRON
PROCESSING

Electron Process ing
bas 8fY'lOUnced a device

to greatly improve scan­
ner and sho rtwave re­
ception. The AFBOX -1
all ows you to connect
your receive r 10 an exlsl­
ing hi-Ii stereo system to
extract the eeet l idelil y
and clearest sound 00­
laioable lrom your scan­
ner Of shortwave receiV·
er. By connect ing 10 a
stereo system scanner,
listeners can often understand previ ­
ously unintellig ible background con ­
versations. Shortwave listeners can II·
oally enjoy the full fidelity with which
the broad casts were mean t to be
heard . Connection 10 the exlerna l
speaker Jack 01 the receiver and the
hi -Ii au~ i lia ry input jacks is easy With
the supplied ccooeeicrs. An isolation
Uansformer and passive attenuator

finish and a BNC connector. It is de­
signed with a pillOling head, absorbing
shock and prolecting the radio's con­
nectcr from damage. The CH-32
meets the modem operator's need for
a sma_, compact anlema Chat easily
works the nearby repeater sys tems
and is useful for communicaling at
nemtests. on Field Day. while doing
tower worll., etc. lis small si.le makes it
inconspicuous and proportionate in
size to the newest HT transceivers.

For the price and more Inrormation.
contact NCG. 1275 North Grove St.,
Anaheim CA 92806; (714) 630-454 1.
(BOO) 962·26". Fax: (714) 6:JO.7024.
Or Circle Reader ServiCe No. 201.

NCG/COMET

COM E T
Antenna has
introduced the
newest addilion
to their exten­
sive line 01
multiband an­
tennas. the CH­
32 "Miracle Ba­
by' Mini HT An­
teora for 211\170
em, The CH-32
has surprising
pe rformance, Is
only 1.75 inch­
es tall, and has
a black malle

• •

/
/

G&P
ENGINEERING

G & P Engineering has announced
a new style or antenna mounting sys­
tem ca lled the "N-PAM" unit. The N­
PAM unit will mount on the roof without
drilling holes into the roof. II will mount
on any roof at any pitch from nat 10 a

12112 pitch, and will allow use on roofs
with 16· c.c., 24 · o .C., slick-bu ill or
lruss systems. ease systems include
single or dual tray units with a 2· mast
3' high-ideal for a tribanderN HF·UHF
system. Options Include a 5' or 7'
mast. The 7' mast can be used with
the largest OSCAR antenna system or
stacked yagiS.

All mounts are made of steel and
are pnmed and painted with a durable
and hard epo.y paint, black, 10 blend
with most roo t shi ngle co lors. For
prices and more information, contact G
& P Engineering, 4943 Finch Cou rt,
Stephens City VA 22655; (703) 869­
4530, Fax: (703) 869-5116. Or circle
Reader Service No. 204.

HRIIDI«_- -
l'lDIIIt:. _ I lor,..__•_ _'. . ..-.__ . '''_-_.,.'_11I ---,-,........ HlglI.....,._._-- ...._~ ..._ ..... ,,-_, __ ...... t..., hlp~-'­......••,.,._._11I-.,-.
_ lI2OO1" .._ .. For Mool~"""' hold <a<ioo __.114 M
_ 1120018 ... .... For IoiniD.n Honcl hold <a<ioo . .114«1
_ ~ __._ For MooI Hlndhold .113«1
_ 82003 _..__ For Iokrora "'"_p_ IBM
PlMMaddS3~"'.....¥*.."llpor_onlor-d,_US addS1.50por_""'" Sor=ld>od<• ....., ....IoPI n ' ...........
P.O."~~~.0l(741J1J . '

BUCKMASTER PUBLI SHING
Bcute 4, Box 1630 M inera i , VA 23117

703: 894-Sm 800: 282-5628

NEW ONLINE CALL DIRECTORY

Our new HAMCA LL service g ives you
494,114 + Hams. via your computer.
$29 .95 per year - unlimited use!

Ordr J nUll i""
!lUI .'1.1 11-I2.<

Anlll!"nllll$ '.fosl
BoJ. 50062 I'rrM> UT II-ltJ05

BackPack Solar?
lO .att Dn.mSoorm po"",1 is
size ofql<'l n ~~...ino:._i~hl.

lib, and de l....... 61klmA f('lf I .~

charging ('If dirtC'l """ralion. k lUgh.
Solid, wl1h fI(\ il... ~, brea ~. So
ruggN U",,1t Sam u"l'd IhlS for
' pOll ., ellmmu"ic.lin", and porl .hle
"'peaters in D.:",rl S~"m.
!hood) Il' """. Slhll. Add S5 S&H. IM" SI.

CIRClE~ ON READER SERVICE CARD
CIRClf 1&2 ON READER S ERVICE CARD

All t h ese fea tures by replacinp
your radio's existino ''CPU" c h tf"

(Priori t y Channel . " .. ..I.e. o ;ho nal h...a_",

$5 9 .95

• 30 Memory Channels
• Automatic Repeater Off.e t
• Program mable Tran smit Timeout
o Pro&ram mable Seek/Scan ($ Kb%,e t c )
" Pro&ram mable Mille / Channel Buttons
o Pro&rammable Transm it Freq. Umits
" E:rtended Frequency Range " . .. .. _
" PrIority Ch annel
o S pli t Frequenc:y
o Man. More Fest ures

CHlPSWlTC&
4773 Sonoma Hwy. Suit e 132
santa Rosa, CA 9 5409-4269

I~:e o. "all (7071 539-05 12 rOt fn:e Inform. tlon
...;n lll rice. nalbhle o...lu In uu« _Ico~

CJRCU 265 0f'I AU.D£II SDtVJCI: c.n.AOcsc,e 251 ON READER SERVICE CARD

FLYTECRAFf" Model CFN - $119.95
.s-d~<.l'.or S DIdoi' lO: FLYTECRAFT - P.O. 8o. :Utl
Si. 1V.1k1 CA 93093 - AcIcI SS.50 ,Ib -.lincaw u.s.
vtSA/MC PilOSE ORDERS ISaisr.cboDa..u_1
80S · 583 • 8173 M oo thru Fri 9A-5P

The Best Scanner Use AnIenna!
The FLYTECRAIT" Model CFN

16 Element Wldeband VIIFIUHF Antenna
• The Mo6d CFS Il lne ulllm. te
o;ompaa, TU&l..ed &JUenn.I fa- SO to
1.3 (;1\2 uoe. (TTananit frlm 144 to
1.3Gtu:) . An ri it' SWR - I .S
.cross transmit range. • Amateul"
radio IicmIees operate &II bands _
2.\.f, 220. 450. 900. &nd 1.2 GIu
• S o.kn! Ide&I fOf op"nl.ion in
220 Of 12 Qu band fa- whim you
ha. eprivikJel. • Low vaUal
IJtlIeTadi.~ • t-,e~ va
• l.:nily ,ain •Use indOOl"li a- 0\1. -

Duignf'd bi C~ is IiJhrweight.b.ll lough -
Em WI W1~ hun'lUr1O-fa-ce winds .

m, . nn "l. Insl.anl u .."mbl, _ ida! for
N<I....k 1"0' Eacl_ ~ pmable. or Fidel Da, l

SIn" t, yte, • Aunetlve, $trQ'll desoign_Uni'flll.
K7SF flJtllrislic ' ppeuance.

BUilt Wdh pridt & sold worldwide ~ fLYTECRAFT~U$.

AVIACOI'lI'lI'UBLiCATIONS (73)
P.O. Box 690 188
Bronx, NY 10469

Learn In days what takes o t hers years
t o maseer•• All simple. t o tally simple.
Includes nu mbers. q signs, proslgns
piUS o ther excellen t Inro , The deril/ed
m eaning behind the code lies In the
stan dard phonetic alph4llbet. " Originally
written and d el/eloped ror pilots. l'tew
book. 36 pag es. 8 x I I . now reveare
thi s r emarkable bre akthrough ••
Unbelievably sim ple. • Gain mUCh more
than ·na t u r il l t alent ". Your o wn
progrel'S will shock even y ou, send $10
Check or money order (please add $2 S&1t)
l~

1'Iorse Deciphered.
A Meaning Behind the

Code"

rns..,.ld .~ _ _ """Lb_
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CAL·AV LABS

CAL·AV Labs. Inc. has IntrocluCed
the Sp iri l TU series 01 d ual-paddle
Morse keys , which incorpora te ad­
vencec design and a new technology
to elimin ate contac ts and all other
moving parts. Designed for optimum
performance in a trad itiOnal operating
environment, !he Spirit prOVides ramil­
iar funetiCmality very Similiar to a me­
chaoical key. lis sceo-stare-roee sen­
sors activate when a given. preset
force is exceeded. Independent left
and right adjusfments have infinite res­
olution, and will accomodate operators
with a light or heavy touch . The unit
weighs five pounds and will not move

•- -_._" ,
• ••• --

- .. .-• • • • •
• - . e ,.. .t. ••

OAK HILLS RESEARCH

lrom its desired desktop location.
The Spirit is currently available as

a Iimited·produclion edi lion lor Ihe
discerning enthusiast. Its uncompro­
mising Qllalily is evident in its polished,
solid brass construction. Each key Is
indrvidllally serialized and can be lu r­
Iher customized 10 a user's prefer­
ences: engraVing of an ind ivid ual's
name or call lellers is available;
chrome or gold plating are optional.
oetecnabre cabling acccmecates a
wide variety 01 keyers. Prices start at
$380. For more information, contact
CAL-AV Labs. Inc., 5 15-8 Wes/chell /er
Drive, Campbell CA 95008; (408) 369­
1000. Or circle Reader Service No.
203

The QRP Spirit Transceiver I rom
Oak Hills Research is a single 'band
kit ceerec for 80. 40, 30, 20 or 15 me·
ters. It includes an iambiC keyer USing
the la tes t Curt is Keyer Chip
8044A6M. a Superhet receiver des ign
with a d iode ring mixer and an RF
preamp. a a-pore crys tal ladder filler
fo llowed by an on-board audio utter.

LARSEN ANTENNAS
Larsen Electronics' new KG 1290

is the lirst on-glass antenna IOf am­
ateur econcauon on the 1290 MHz
band. Engineered for ham use In
North America and Japan, the unit
covers the bandwkllh from 1235 to
1432 MHz with a VSWR reading ce­
low 1.5 10 1. Using a collinear de­
sign leaturing a 112 wave over 1/4
wave. the ameroa produces 3 dBd
ga in . Except ional per formance
stems from (he patented Kulglass
design that places the radiat ing an­
tenna Circuitry in the outside coupler
(not lnside the vehicle) to maximize
efficIency. Mcxlel KG 1290 also fea­
tures a Kulrod copper-plaled whip
which lets transmit powe r become
signal, not heat resistance.

The suggested re tail price is
$59 .95. For mote information, coo­
tad ursen AnleMaS. UJfSen Elec­
Ironies. Inc., 3611 N.E. 112 /11 A v­
enue, P. O. Box 1799. Vancouver
WA 98688; (206) 944 -7551, Fax:
(206) 944- 7556. Or ci rcle Reader
servce No. 202.

and a sWitchable HP AGC circtJil With
manual RF gain control. II also caers
2 wans 01 eorc output with an ester­
nal speaker jack. VFO ItIning with an
8:1 vernier dial COIIering 100 kHz and
RIT. and a sine wave cecmator with
frequency and level controls. The kit
measures 4" x 6· 1/4" x 6-7/8" and
weighs 47 oz.

This kit comes complete including
the cabinet . all componenls and in­
structions. All coi ls ate pre-wound.
The coce is $198.95. For more infor­
mation. contact Oak Hills Research.
20879 Madison st., Big Rap ids MI
49307; (6 16) 796·0920, (800) 842­
3748, Fax: (6 16) 796·6633. Or circle
Reader Service No. 206.

Measure Up With Coaxial Dynamics Model

83000A RFPeak Reading Wattmeter
Order HOIL ...
801 J73 I!4~

IT'S A SNAP WITH THE ELEGANTLY SIMPLE
MORSE TUTOR ADVANCED EDITION FOR
BEGINNERS TO EXPERTS_AND BEVOND

MOrN Code leaching ...ftwar. lrom GGTE 18 lhe
mo.1 popul., In Ih. worid-.nd for fOOd ..._ .
Vou 'lllearn q ulcl<.11 wi'fh the mOIl: mod.... WKhl"ll
mltllodl-lncludi"ll Flmlworth or lI.ndWd _ .
_ ...n rIMhcltdl, renOom _,,_. words WId
bI~ of converutlOn.........l ltId ~-..-.......,

tequlrId chIrICter.......,.I~ .. 12..., k ......
Snell< Ihroughbol"'- pIIl 1n_tenth of

I won:I per mlnul. 111ps. Or. e l1. rour own dr1Ia
and pllY tholm. print tholm and _ IhIm 10 dllIl .
Impor1. _Iyze ..,.;l convert led 10 cocll ror IddI1Ion­
. 1drllli.

Gil Ih••oftw.r.lh. ARRL nh .nd un llo c r••I .
lhe lr p.lctlce .nd 1• • 1 tlp.l . Mo .... Tulor Adnncecl
Editio n II I pprovld lo r VE . Xlml 1I.lllevell. ,,_
Tulo"1 greet-MOrN Tutor Actv.ncecI Edition 11 _
bltter-and 11 '1 " uN' MIKtIbII color. Order rou"
lodIly.

For " 101 5-00S compu1lf11 (h eh ~h 'll lept"'"')'

Avlilable 11 dial.... IIIN OSTor 7J or IMf>d $2I.IS
-t $3 SAH eCA rIIl6InQ Idd 7.75~tax )10:

,

GGTE.P.O.BoJr 3405.DIp1.MS , 73
. N. wport SllCh, CA821 S1

Spaclfy S ilo o r 3l'i Inch dial<
(price 1nc; lud. 1 1 y• • r a ll.... uPllrld••,

ClRC1.E 380 ON READER SERVICE CARO

SCARED OF THE CODE?

A./l t ....nQ..SW..st
Bo~ 50062 PrOV<! l-'T 84Ii05

CornerBeam?
5\11111. '" 1.2: I~ t/l( bond
Gamot. 15 hV. g.
.' d,""""'KIlI ova 7 II
40 dB FrnnHo Back RallO
60" l lalf' p""'ef s...m~oclI.h
Mounts d,rnclly kl m.uI

~nlCll or lIorimnll l Pul""i" 'ion
2melt... SI4S. 220 "m. S14S, 70 em S115. Du.1 146/440 $ If>~
Weigh' "nly 10 Ills. Add $l l Shipping & Il. ndling. In l" $1.

~
...

. ' ;I .
\

,

COAXIAL
DYNAMICS,
INC.

Take a PEAK with Coaxi al Dynam ics " NEW" Model 83000A, designed
to measure both FWD/AFL power in CW
and FM systems simply and quiCkly .
Then with a " FLIP" of a switch ,
measure " PEAK POWER" in most
AM, SSB or pu lse systems. Our
Model83000A features a complete se­
lection of ptuq-tn -etements plus a 2
year warranty. This makes the
Model 83000A an investment wo rth
looking at. So go ahead, take a
" PEAK", you 'll like " WAn " you see!

Contact us for your neares t autho ­
rized Coaxia l Dynamics representa­
tive or d istributor in our world -wide
sales network.

1521 0 Industrial Parkway
Cleveland. OhIO 441 3 5
216-267-2233
1-800-COAXIAL
Fax : 216-267-3142

Service and D ep end a b ility . . . a Part of Every Product
See us at Dayton - Booths 401 & 402

CIRCLE 116~ READ(R S£RV IC£ CARD CIRCLE 193 ON READER SERVICE CARD
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BARTER & BUY
Tum your Old ham and Comp!Jlar gear into cash now. Sure. you can wart'or a hamfesl

to try and dump ~. but you knoW you'll get II Iar more lealfslio; pece d you tlave ~ out where
100,000 llC1ive ham polen!llli buyers can see ~ lhao the few hundred local hams who come
by a flea market table. Check)'OUl anc. garage. eefar and closet sheIYes and Q8I cash lor
your ham and~ gear before it's too okl lO sell. You knoW you're not goong to use it
aoain. to why leave i1Jor your widc:M 10 throW 0<A1 That stu!! iItl l oelling llJ'I'f )'Ol.WIgel1

The 73 F.. Market, 8anI:Ir 'n' Buy, C05l$ you pearIolb (~ 10 35 cents a
word lor irdvidual (rlOO iCOi ' I ' '''' c:iiJ) ads and $1.00 a word lor coowneoC181 ads. Don' plan
on leIing • long story. use abbi e .iabOn$, cram it in. But be honest. There .,. plenIy of
hams who Io¥e 10 fix things, to d it doesn 't WOfk. say so.

Make )'Oll" ~lll, count \he words, including your call, addressand ptIooe numbe•. lrw::lude
a check Of your creot ca rd number arid expiration. If you 're plil(;ing II commercial ad.
include an aOdilionai phone number, sepemetrcm your ad.

This is a monthly magazine, not a daily newspaper, so figure II couple months before
the action starts; then be prepared. II you get 100 manycalls, you priced it low. II you don't
oet many calls, too high.

So gel busy. Blow Ihe dust off. check everything out. make sure it . 1iI1 works righl
and msybe you can help make a ham ,...-e it S1iIl works right and maybe you can help
make • ham ne OOc:omef or re\II'ed old tirrer~ wllh !hat rig you're not using now. Or you
rrMght gel busy on your mrTlJU\e. and pul together a list 01 small gear/p&rlS ID send ID
those i'IIeresllld?

seee your ads and p"ymenllO #Ie Barter 'n' Buy• .kIdy Walker, 70 At 2021\1. Peter·
borough NH 03458 and gel tel lor Ih8 phone calls.

The deadline for the May classified
ad section II March 11, 1993.

SUPERFAST MORSE CODE SUo
PEREASY. Subliminal cassette. $10.
LEARN MORSE CODE IN 1 HOUR.
Amazing sucereaw technique. $1 0 .
Both $17. Moneyback guarantee. Free
catalog: SASE. Bahr, 150 Greenfield,
Bloomingdale IL60108. BNB221

WANTED : YAESU FTV·250 2M
TRANSVERTER. Ken Kaletta N9NST,
101 2 Pape Ave., Fl Wayne IN 40808.
(219)426-2633. BNB2SO

FINALLY HEAR THOSE UNREAD·
ABLE SIGNALS buried in noise , het­
rodynes, tuner-uppers. The REVOLU·
TlONARY JPS Audio Filler NIR-l 0,
Digital Signal Processing. DEEP DIS­
COUNTED: $329.95 DELIVERED
continental U.S.I (elsewhere $350). Al­
so , NF-60 DSP Notch Filler ELIMI­
NATES MULTIPLE NOISE TONES,
diSCOUflled at $139.50 deliveredl, see
3/92 73 Ma g. REVOLUTIONARY
WIRE, -FLEX-WE AVE- Tm 168
strand .14 hybrid wire rope, $36.95 lor
275' min. DELIVERED contUS. Coax,
etc. calalog: $1.00. Authorized deal·
er: DAVIS RF Co., POB 230-SA,
Carlisle MA 0174 1. 24·HOUR OR ­
DERS: 1(800}484-4002, CODE: 1356.
FAX: (508)369-1738. BNB254

MOST complete and comprehensive­
resistor color code identWication chart­
coil winding data chart-l, C, F noma­
graph- cepeceor decipher chart. Stop
myslery 01 componel rceouueeucn.
Post charts at work bench for quick
componenl idenlilicalion. Specify re­
quired chart. each chart $3.00 all lor
$1 0.00. Send paymert to TMS ELEC­
TRO-DATA INC. , 4906 S.E. Mills ,
lawton OK 73501. BNB255

MILITARY AND SURPLUS erec­
TRONICS. Commu nications, le st
eq ufprneru. las er and rada r. Send

SASE for currenl list. DOUGLAS RF
DEVICES, PO Box 246925 , Sacra­
mentoCA 9~4. BN~

HARD TO FIND BATTERIES FOR
MILITARY & ANTIQUE RADIOS. See
us at Dayton under the tent. S & G
ELEC'TflONIC. (215)474·7663.

BNB275

EXPERIMENT WITH STATIC ELEC­
TRICITY, VLF radio reception and VLF
lighlning detectioo wilh our VlF Sen­

sor MO<tule . Model LA5000. Easy to
use 4-pin device with !un inStrueliOOS.
Send $29 .95 10 MCCALLIE MFG.
CORP. P.O. Box rr. Brownsboro AL
35741.OQn. (205)776-2633. BNB280

PINS, PATCHES, JEWELRY. Custom
designed. Free catalog. Free artwork.
LOGO MASTERS, N6WJG, Box
32 43 , Thou sand Oaks CA 91 359.
(818)889-6544. BNB285

COMMODORE 64 REPAIR. Fast !um
around. SOUTHERN TECHNOLO­
GIES AMATEUR RADIO, 10715 SW
190th St reet 119, Miami FL 33157.
(305)238·3327. BNB295

COMPLE'll: NOVICE STATlON- Ten­
tee Cenlury 22 wilh power supp ly,
MFJ 94 10 ante nna tuner, 56 too t
W9lNN 10-80 meter dipole. Immacu­
te te. $500 .0 0 OBO. R. Ad ham
KB8KEA, 603 McKee Rd., Beaufort
SC 29902. (803)521-4554. BNB320

KEN WOODS FOR SALE; TS­
940SAT, $ 1395.00 : TS-930SAT,
$995.00; TS·8SOSAT, $1 495.00; TS·
4 40SAT, $995.00; TS-830S
WN F0230, SP230 , $895.00 . AL L
EQ UIPMENT EXCELLENT-M IN T,
bu yer pa ys UPS shipping . John
WW1A, (802)775-6732 H, (802)7750
6726 W. BNB350

COPPER WIRE WEAVE RF
GROUND LEAD. Woven wire lubular

sleeve. Three inCh diameter (live in:tI
wide flattened) radio frequency shield
andlor ground lead. Brighl corrosion
resistanl copper wire weave. $1.00
per foot. Add $3.00 shippinglhandling
per orde r. Califomla buye rs add 7%
tax. Send $3.00 s&h lor sample. sene­
' acti on gu aranteed . Russ N6VVO,
1050 Saf"C)lblo Circle, Costa Mesa CA
92626. BNB380

WANTED : EXTERNAL MAC 40M
DRIVE-R epa irable O K. (7 18)729­
0714. Answering machine. BNB395

OFFERED PEANUTS FOR YOUR
TRADE·IN RIG? I pay cashl RADIO
AECYCLERS, 3221 W. U ncoln Av­
enue, Milwaukee WI 53215. (414)383­
9001 . BNB400

CALIBRATED FIELD STRENGTH
METER KIT-5ee Jan 92 OST. Accu­
rately measure and plot antenna gain
pattem, FIB ratio and sidelobe attenu­
ation up to 40 DB with DB resolution.
Brochure. N6YC KIT, 35120 E. Momn
Rd., Peart River LA 70452. BNB420

QRP KITS IN CANADA! CW
Transceiver kits lor most bands, sup&­
rior quality, lull warrenty. Exciting new
prodlJClsl Send Large SASE lor cata­
log . ~ CQ RADIO KITS", Box 1546,
Brad1ord, Onlario. L3Z·2B8 CANADA.
(416)77509119. BNB433

QSL CARDS- Look good with lop
quality printing . Choose s tenoero
des igns or fu lly customized cards.
Requ esl free brochu re, samples
(stamps appreciated) from CHESTER
aSLs, 310 Commercial, Dept. A, Em­
poria KS 66001. FAX (31 6)342,4705.

BNB434

LOW PRICED QUALITY EQUIP­
MENT, HP608C Sig . Gen . $50 .00;
Fluke 8000A D.M.". $50 .00 : G.E.
"astr·Pro 250W Ba se 's 39 MHZ
$50.00; 100's 01 Micor Drawer's prices
start as lOw as $15.00. Much morel
Call o r lu lor cu rrent nst (909)
873-131 9. or write John Lansdell, 424
E. Shamrock, Rialto CA 92376.

BNB455

CLUBS OR INDIVIDUAL MEMBERS:
BUY WHOLESALE WIRE ANTENNA
PARTS, coax, ladde r line, JPS DSP
AUDIO and NOTCH FILTERS,
Dacron rope,"FLEX·WEAVE" .... hy·
brid wire rope. Chartered clubs of two
or more members qualify. DAVIS RF
Co., (800)484-4002, CODE 1356.

BNB557

DACRON ROPE: WHY RISK FAIL·
URES with aerial supports? Strong,
high IN resistant, non·slrelch bmided
Dacron. 3f32 ' : $.04511t (260 Ib test);
3f16" $.095;11 (770 Ibs): 5116": $.14511t
(1775 Ibs). 50 'oat increments. Add
$4.95 shipping/h (con IUS, Canada
$7.95). NOTE: Add $1.50 il spooled .

Counlerweights, B&W AI-5 polymer
(1000 Ib) 4- Insulators DISCOUNTED:
$ 2.49 ea. Catalog: DAVIS RF CO.,
POB 230-SR, carlisle MA 01741. 24
HOURS: (800)484-4002, CODE 1356.

BNB562

RIG REPAIR by zn-yeer ham. Fast,
reasonable. Skip With row, 5404 S.
Walden Stree t, Auro ra CO 80015.
(303)693-0997. BNB702

IBM PC VIDEO DIGITIZER 640 BY
480 RESOLUTION. 256 gray levels,
$89.98. Demo disk, $3. mtormanon.
$1. COLORBURST, Box 309 1,
Nashua NH 03061. BNB703

ROSS' $U$ NEW April (ONLY):
ICOM BP-82 $33 .90 , 47A $350.00.
490A $500.00. u4AT $280.00, 04AT
$250.00; ARE AAE-60 $260.00. ARE­
62 $34.00; MFJ 9040 $135.00, 81 58
$52.00. 1724 $14.00: ALiNCO EDC­
34 $88.00; Ep·2030 $99.90, EP-2010
$89.90; ALR-22HT $300 ,00; TELEX
HYGAIN ; HAM-IV $357.00: CD·4511
$240.00; EX-14 $400.00; KENWOOD
$$ CALL: YAESU $$ CAL L;
CUSHCRAFT 220SK $53.50: A147-22
$164.90; R7 $365.00, ASM-22 $15.00,
AST-147 $25.00. ALL LIMITED TIME
OFFERS. OVER 9.035 ham-relat ed
items in slock for immediale shipment.
Mention ad. Prices cash, F.O.s. Pre ­
ston. HOURS TUESDAY-FRIDAY 9:00
TO 6:00. 9:00-2:00 P.M. MONDAYS.
CLOSED SATU RDAY & SUN DAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON 10 83263.
(208)852.()8J(). BNB707

GIANT SOLAR PANELS $44.00 EA!
Excell ent Prices/Solar Equ ipment/
Accesso ries. Free rnrcrm eucn/sene
Slamped Envelope, catalog $3.00. To:
QUAD ENERGY, P.O. Box 690073,
Houston TX 77269. (713)893-0313.

BNB71 5

SIMPLEX REPEATERS $149.00! We
manufacl ure them ourselves. QUAD
ENERGY, (71 3)893-0313. BNB716

ELECTRON TUBES : All types and
sizes. Trans miUing , receivi ng. mi­

crowave . . . large inventory '" same
day shipping. DAILY ELEC'TflONICS,
10914 NE 39th S1. scne e-e.Vancou­
ve r, WA 98 682 . (800)346-6667 or
(206)896-8856. BNB71 9

MINIATURE POLICE RADAR
TRANSMITTER one mile range, $41
assembled, $31.00 kit, (219)489-171 1.
P.O . Bo x 80096 , Fort Wa yne IN
46898. BNB725

HAM RADIO REPAIR- Prompt ser­
vic e. ROBERT HALL elECTRON­
ICS, 1660 McKee Rd., Suite A, San
Jose CA 951 16. (408)729-8200.

BNB751

AMATEUR RADIO SERVICE; Com-
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ROTOR PARTS ROTOR SERVICE.

SOLID ALUMINUM ENCLOSURES: ROTOR accessories: Brak·D·Lays,
1/8 inch wad, heavy duty. Prces start Ouik-Connects, Pre-Set mods. NEW
under $6 . Free information. DUNES- mo de ls lor sal e. Fre e catalog.
TAR. Boll" 31, 5 1. Helens OR 9705 1. C.A.T.S., 7368 SR 105, Pemberville
(503)397.2918. BNB956 OH 43450. BNB996
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pIeIe repair faCility. 15 years communi­
cations repair experience. Special ser­
vice needs? No problem. Give us a
ca l l. Compassionate rat es. HAM.
SERVE, 1720 Grand Ave., Waukegan
IL 60085. (708)33 6-2064 (Dean) or
Voicemail at (708)560-2034. BNB160

nlERMOGRAPHED CARDSI Raised
print OSLs at nat printing prices. sam­
ples: Phone (817)461-6443 or wrne:
WSYI Grou p, Box 5651 01 , Dallas TX
75356. BNB761

WANTED; HA M EQUIPMENT AND
OTHER PROPERTY. The Radio Club
of JuniOr High School 22 NYC, Inc. is
not only the Big Apple's Ial'tJ8s1 Ham
dub but also the nations only fultime,
noo-profil, IRS approved 501 (c) (3),
organiZation working to get Ham Ra­
dio H o schools around the country as
a theme lor teaching using our
EOUCOM-Educatioo Thru Communi­
cation-program. Send your rad io 10
school. Your donated amateur or retat­
eo property, whiCh will be picked up 0(

shipping arranged . means a tax de­
duction to the lutl extent 01 the law for
you as we are an IRS 501 (c) (3) char­
ily in our thirteenth year of service .
Your help will also mean a whole new
world 01 educational oppOr1unily lor
children around the country. Radios
you ca n wrtle ol f , kid s you can't.
Please , wnte-phcne-cr FAX the
WB2JKJ "22 crew today: The RC of
JHS 22 , POB 1052, New York NY
10002. Telephone (516)614-4072 and
FAX (516)614·9600. Young people,
n.aliOrlwide, can get high on Ham Ra­
dio with your help. Meet us on the
WB2JKJ CLASSROO M NET: 7.238
MHz. 120(1-1330 UTC and 21.395
MHz. 1400-2000 daily. and also at the
Daylon Hamvention. BNB762

SOLAR POWERED HAMS I The
Suns witch Is a charge controner to
p rotect yo ur bat teries h om over
charge. Power MOSFETs are used, no
relaysl Assembled tuned and lested
$39.95 pnrs $2 .50 sh ipping. SUN­
LIGHT ENERGY SYSTEMS, 22 25
Mayllower NW, Massillon OH .4.4641.

BNBn.4

M tLlTARY MONITORING ANTEN·
NAS: ~nd VHFIUHF eeccoes.
bcoocee. eeecm types , ac- tocoec.
ship:Joard consrrucncn, .N' connec­
tors, ~ateom preamps, antenna multi­
couptera. cabl es, accessories .
(419)7~'6-2249. BNB81 3

FREE SHAREWARE AND HAM CAT­
ALOG lor IBM or CoCo. Morse code
Computer retertaces. $49 .95 . DY­
NAMIC ELECTRONICS, Box 896 ,
Hartselle AL 35640. (205)113-2158,
FAX-773-1295. BNB815

SENSATION AL NEW WAY TO
LEA RN CODE-Do Aerobic. , Sing,
Jog , or Drive Whil e learning cod e!
Now the secret is yours ! Order THE
RHYTHM OF rue CODE-Morae code
music cas sette today! $9.95 ppd
KAWA RECORDS P.O. Box 319-5 ,
Weymouth, MA 02188. BNB824

SEIZED GOODS. radios , stereos,
compulers, and more by the FBI. IRS,
DEA. Avail able in your a rea now.
Call (800~~363 en. G-6223.

BNB826

WANTED TO TRADE: working lcom
IC-2AT, Heathkit 10W amplifier, mobile
and portable 518 antennas lor working
!COm IC-SAT. Roll Spies N9BRL, 8502
Nor1h Oketo, Niles IL 60714-2006,

BNBB30

DIGITAL SWR and POWER METER,
Assemble, KIt, or Plans, With Alarm
an d Set ectnts.FREE information.
RUPP ELECTRONICS. 5403 west­
b reeze, Fort Wayne IN 46804.
(219)432-3049. BNB831

R-390-A SERVICE: module repair to
ccmcrete remanutacture, cosmetic
restoration, 20 )'Mrs experience, ex·
pert sewce. 1-week turnaround. Very
reasonable, any condition accepled .
(419)126-2249. BNB834

FCC COMM ERCtAL LICEN SE
PREPARATION RADIOTELEPHONE­
RAOIOTELEGRAPH. Latest home
sludy fa st easy audio video .FREE
details WP T PUBl.IC ATIONS
(800)800-1588, BNB840

PRINTED CIRCUIT BOARDS-e\dled.
drilled, ttn-plated . Single sided
$125/Sq. inch. No setup charge. Send
negative 0( artwork ($10.00 for nega­
tive) . We can generate artwork lrom
your schemetic . CHELCO ELEC­
TRONICS, 61 Water St. Mayville NY
14151. (800)388-8521. BNB842

NEVER BEFOREt 20,000 shareware
p rog rams on three CD -ROM discs.
$69 plus 55 shipping. Including many
useful ham programs. Amazing value!
Dealers wantedl Crosley, Box 216G ,
Alburg VT 05440. (51 4)739-9328.

BNB871

AR RO W ANTENNA 2M Portable
Beam converts lrom walking stiCk to.4
eIemenI beam in less then 2 minutes_
High ga in, wide bandwidth, low SWR.
Weighs only 1.3 LB. $65.00. & $7.00
S&H. AI Lowe NOIMW. (303}663-548S.
ARROW ANTENN A will see you at
Dayton. BNB872

FREE Ham BBS. (311)142-2214.
BNB899

AMATEUR RA DI O REPAIR II a ll
makes & models average labor per
unit , $96 .00. W7HBF, DAN RUPE.
1302 S. Up lands Or., Camano WA
98292. (206)381-3558. BNB900

R-390-A SQUELCH MOOIFlCATlOH:
small external add-on module, super
sensitive, works great on AM and
SSB, 15 minute installation, instruc­
tions ncIuded. $25.00. {419)126-2249.

BNB906

WANTED: BUY & SELL All types of
Electron Tubes. Call toll free (800)421·
9391 or (612)429-9397. C & N ELEC-

TRONICS. Harold Bramsledl. 6104
Egg Lake Road, Hugo MN 55038.

BNB915

COMMODORE 64 HAM
PROGRAMS-8 disk sides over 200
Ham programs $ 16.95J$.29 stamp
gets unusual software catalog 01Utili­
ties, Games , Adult and Bntistl Disks.
HO ME -SPUN SO FTWARE, Bo x
l064-BB, Estero FL 33928. BNB911

ACS NUOB BBSI Free access, over
16,000 programs. (31 6)251 -2761 .

BNB923
WANTED TO B UY- Shure 520SL,
Astatic JT 30, Turner BD or any other
unusual high~nce microphones.
Write Don Collins, 836 Cleveland St,
Beloit WI 53511. BNB924

NATIONAL SWAP CALENDAR Gives
dates, enee. and contacts 10( ham ra­
ee and electronic swap meets all over
the U.S. Published monlhly $7.5OIyr.
List your event Iree. sample copy $1 .
DOUGLA S PUBLISHING, PO Box
246925, Sacramento CA 95824.

BNB925

INEXPENSiVE HA M RADIO EOUIP­
MENT. Send postage stamp for list.
Jim Brady WA4DSO , 3031 Audrey
OR., Gastonia NC 28054. BNB927

USED AND NEW AMATEU R RADIO.
SWL., AND SCANNERS. We buy. sell,
consign and trade used equipment.
Thirty day warranty. western PennsyI­
varaas' newest Amateur Radio suppli­
er. FOR HAMS ONLY. (412)825-9450.
Robb KE3EE. BNB929

RADIO REPAIR Amateur and com­
mercial professional work. Fred Fisher
WF90 , 6866 W. Rive r Rd ., Sout h
Whilley IN 46187. (219)723-4435.

BNB930

SUPER ORP CW TRANSMmERS­
air rea dy! Best global valuellowest
cost. Rxed, portable, beacon, bencce,
hunls. RYAN COMMUNICATIONS.
l11 -E cameeor Rd., Portersville PA
16051, USA. (.4 12)36&-3859. See dis­
play ad, this issue. BNB933

FOR SALE: 13 Magazine 1911 10
1992; CO MagaZine 1911 to 1990;
Ham Radio 1914 to 1985; aST Maga­
zine 1911 to 1983; Byte Magazine
1980 to 19 88 . For d etails and
prices, write or call: Paul Acldin, 4806
Woodlaw n Drive, Landover Hilts
MD 20784-1476, rete. (301)n2-2226.

BNB945

TRANSCEIVE R BANDPA SS FIL­
TERS: Singleband $31.50, Muniband
remote switched $150. Free Inlor­
ma lton . DU NESTAR, Bo x 31 , St.
Helens OR 91051. (503)397-2918.

BNB955

FR EE HAM RADIO GOSPEL
TRACK S. SASE . N3F TT, 5133
Gramercy, Clifton Heights PA 19018.

BNB960

PRINTED CIRCUIT BOARDS 10( pr0­

jects In 7:J, Ham Radio, OST, ARRL
Ha ndbook. Lis t SAS E. FAR CIR­
CUITS. 18N640 Field o.. Dundee IL
60118. BNB966

WEATHER INSTRUMENTS Digital
and Traditional. Call for catalog. nlE
WEATHER STATiON. (800)666-7014.

BNB967

AZ DEN SERVICE by lormer factory
tedlnician. SOUTHERN TECHNOLO­
GIES AMATEUR RADIO, INC., 10115
SW 190 St. '9. Miami FL 33 151 .
(305)238-3321. BNB919

SURPLUS Huge quantities. Lowest
priCes in Ame rica l Dea lers wante d.
Catalogs $3. SURPLUS TRADERS.
Box 276A, Alburg VT 05440. BNB985

4868X COMPUTER FOR HAMSl PC
compatible computer already loaded
for the ham sta tion, windows 3 .1,
packel, MUF, Utilities, and logging pro­
grams already loaded, burned in and
ready 10 use with your ham station.
For info write or call: REEVES COM­
PUTING SERVICES, 108 Flagler Ln,
Redondo Beactl CA 90218 . (310)312­
0115. BNB986

I BUY ELECTR ON (VA CUUM)
ruBES Magnet roos. Klystrons, Planar
Triodes. ete.... Jeremy MacMn at \tIEl
VACUUM TUBE EX CHANGE.
(8oo)995-TUBE or lax at (800)995­
6851, BNB987

PICTURE QSL CARDS 01 your shack,
etc.. from your photo or black ink art­
work. 500 $28.00, 1,000 $44.50. Also
non-picture ca rds. Custom printed
cards, send sp ecifications to r esu­
mate. Send 2 stamps lor iUustrated lit­
erature. Generous sample kit $2 .00.
half pound of samples $3.00.
RA UM'S, RD2, 8611 Orchard Road,
Coopersburg, PA 18036. PhoneJFaK
1215}619-1238. BNB988

CE LLULA R HACKERS BIBLE­
$54.45 . Cellular Programmers Bible­
$84.45, Cable Hackers VlCleo-S39.9S,
Satellite Hackers Bible-$56.95, Scan­
ner Hacke rs Bib le-$34.45 . TELE­
CODE, P.O. Box 6426·RF, Yuma AZ
85366-6426. BNB993

VIDEOCIPHERlSATELLITEISCAN­
NERlCABLEIAMATEURICELLULAR.
Repair Manuals, ModifICation Books &
Software. Catalog-S3.00. TELECOOE
P.O. Box 6426-RF, Yuma AZ 85366­
&426. BNB994
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RANDOM OUTPUT PROPAGATION
David Cassidy N1GPH Jim Gray W1XU

EASTERN UNITED STATES TO :
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The eenes shown repre sent tne highest
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$I Dside after 10 p.m. local lime as the $0­

lar energy that leeds the storms abates.
Solar adivily (blls dn.tWill\ll to the 100
IeYeI as t writll, whicI'I rNa"IS that ic:rization
Isnot as great and does not last as long as
a few rnonlI'I$ ago. Ir\astI'U:tI as solar lux
correlaIes wilh DX"c:on:i1ions· and with the
stmpOI tunbers, • is apparenlthat we are
wei 00 (U" way to the bottom of Cycle 22.
Dumg \he OX heyday a lew yeln ago, $0­

lar flux valoes 01 200-300 were commoI l.
Choose your days caretully from the

chari, and correlate "conditions· yrilh lhe
n me·Banll·CountryIArea chart for the
most ~kely success. As ·conditiOnS· delerl­
orate, you wi. need more power than usual
to ·get through," as well as beller anten­
nas. II

--
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APRIL 1993
SUN MON TUE WED THU FRI

1 P 2 P 'll
4 F-P 5 P 6 P 7 P·F 8 F 9 F-G ,

11 G 12 G 13 G 14 G·F 1S F-P 16 P-F , F

18 F·G 19 F-G 20 F-G 21G 22G 23 G 24 G-F

25 F-P 26 P 27 P-VP 28 P·VP 30P 31 P

..in Gray WtXU
210EastChaleau Qrde
Pafson AZ855f t

Apri l's conditions lor tne upper HF
bands appears sornewhal ,.,.,. witI'I fIWIy
Poor (P) and Fair (F) days in the forecast.
It appears that the poorest COOOtions will
be during the first alld last days 01 the
month, while the in-between days will
range from Fair (F) 10 Good (GI. The beSl
l1ays are likely to center arN'ld lhe 121ll
and the 22od, and several days on either
Side ol these dates. The U moon occtn
on Ajll'iI 6th.

Use the daily een to find the best days
for your enOl1s and choose lhe Band-Time·
Country charl l0 discover when and where
to operate. Trends are Indicated by hy­
phenated letters such as F-G
meaning Fair-lo-Good conditions
expected, or P-VP meaning Poor­
to-Very-Poor condtions are expect·
ee. Remember, however, that
these forecasts are not cast in c0n­
crete, and thai l"I'Iexpecled bonus
days or lefrible days may occur at
almOSI any time. We're l tying to :::...-
"play pelCentages· here, so be on __
the tookoul lor sudden opportl.ri- _ _
lies. yOU" best source for /TeIId$ is ... . ....
WWV at 18 minutes alter each - --......._.
hour (I use the 10 MHz signal as __ ..-..
the most reliable copy from Art- • _• •
zona). They d lei you the status
01 the earth's magnetiC lield and
Ihe energy 0U1pJ of fie SU'l o..ring
a 24-hour period. The SU'l'S radio
energy is measured at a wave- _ ..
length 01 10 an. wI\ich seems 10 -
have a good correIaIion with 8CIUal :.::..-
propagation conditions on the HF _

""'"month lor communication and you _ _ I

can expect OX to \he east i'I earty
morning hours, shorf skip during
\he day, and OX to \he west In af·
ternoon hou rs. The higher the

evening hours. 20 meters should . ..... " .
stay open on Fairor Good days un­
til after dark, while the 10, t2, 15 -_.
and 17 meter bands will close ,_.
around sunset. You may lIy some _ ...
OX on 30 meters i'I the mid-to-tate "'.
a!lernoon, lasting until well after - _ .
<Sark , although as J write this col­
OOIl, ee 30 meter band seems 10
dose soon after dark. 40, SO, and
160 melers are usuaIy qlJle actiYe
into the "wee. rcors 01 the m0rn­
ing, so il you are a"rio;tll 0'IIf" er1o't
Ihe opportunllies th ai abound
arOI.I'Id 1-5 am local lime. During
the act ive spring storm season
ther1I ... be heavy ORN on many
days . • , bU: these slorms usually

The two stations, after acknowl·
edging that they had heard me and
thai Ihey were aware tha t a nother
aoo was in progress on the l requen­
cy. continued their COrlVetSatiOn 88 it
nothing had happened. I coulck11 be­
lieve it! t again asked them to move,
and again they acknowledged thai
they heard me-wi lh the same reo
suits. I heard net control cal l me lor
my next transmission, but was wiped
off 01 the net by these two lids. They
finally said, ' ters move up SOO hertz,
to give them a little room : Can you
believe it? These were n't a couple of
newcomers. Judging from their call­
signs, these two lids had each been
hams for over 25 years, and yet they
thought that moving 500 hertz would
do anything? Did mese guys know
the lirst thing about radio?

Every area 0 1 human endeavor
ha s a set 01 f unda m enta l rules ,
guidelines or mutual agreements. All
parlicipants in the activi l y have
agreed to abide by these rules . When
you drive an automobi le , you agree
10 be sobel" and to obey certain traffiC
signalS. In this oountry. you agree 10
d rive on me righl side of Ihe road.
One 01 the fundamental agreements
lhat we amateurs make With eac h
other is that we wib ask. it a frequency
is in use belore transmitting. We have
also agreed that no staten or grou p
01 stations can lay claim to a particu­
lar frequency, Th is means that there
will orten be conflicts. When propaga­
tion on a part icul ar band shuts, two
a sos could end up on the same fre­
Quency, Mature adults should be able
to Quickly comprehend what Is hap­
pening , and resolve the dilemma by
one ol lhe parties offering to l ii1d an­
othef lrequency (it 's amazing how 01­
ten I've heard 3O-minute name-calling
sessions as a result 01 shifting band
conditions). When irs time lor your
net to start. and the l requency you've
met on lor 20 years is occupied, you
should enoer move, aSk the occu­
pants 0 1 the frequency to move, or
maybe even ask the occupants for a
few seconds 10 inlorm your net mem­
bers 10 stand by and wail

There are numerous ways to ac­
complish this basiC agreement among
all radio amateurs. but we must start
from a position 01 mutual respect and
common courtesy. We are not dealing
With brain surgery he re. Nobody dies
it you don't get to hold your net o r
SCheduled contact on a particular Ire­
quency at a particula r time. Yet, I've
often heard suggestions of physically
impossible acts and threats of physi­
cal violence exchanged between two
adults , simply because 10 meters
Shifted and they lound themselves on
the same fre quenc y. Wha t is the
mailer with us? II

Is This Frequency In Use?
Is it me , or a re people getting

stupid? Allow me to relate to you
what I expertencec last weekend.
The names and callS9Js have been
changed to prate(! Ihe moronic.

I had been involved in a nel on
7.283 MHz for close to an hour. II
was a cold, gray Saturday morning,
and I was enjoying the net and a sec­
ond cup of coffee. We had check-ins
from locations as far apart as Col­
orado, Georgia and Nova Scotia. Net
control was located In Milwaukee ,
and he was running sl ightly more
than 900 watts. Conditions on 40 me­
ters were excellent and the band was
peceed,

A W1 stauon came on ou r exact
frequency. and with ou t a wo rd 01
warn ing started calling a W2 station.
His signal was 5 -9 +20 and jusl
about wiped OUIlhe entire Northeast
part 01 the counlry. I info rmed him
lhal the rrequency was in use, and
asked him kindy 10 move. He never
acknowledged that he heard me
(knowlng his location and my anten­
na's performance. I am 100"/" certain
that he did).

Aftef a minule or two. he made the
same can. and I again asked him 10
move. Again, no reply. Two or three
minutes leUer, the same sceneno. By
this time, stations in New York and
Nova SCotia had also asked the W1
to move. T hey were m et with the
same res ults I had achieve d­
silence.

Another five minutes passed with­
out a call , Right at the top 01 the hour,
the W1 came on al'ld started informal­
ly calling a net ("Anybody Irom the
XYZ ne t on frequency?' ) . The W2
station he had originally called came
back to him and they started an infor­
mal chat. At the first available break
in lheir seemingly endless discu$$iOn
aboul their Signal S1rengths. I keyed
up and again inlormed Ihem that the
Ireqoency was in use by another net,
and \IWOU1d they please move off Ire­
q"""",

Now. here comes the really incred-­
ible part.

Wl : Did you hear lila!?
W2 : Yup, I heard something . I

think he said there was another net
on this Irequency,

w t : Yeah, that's what rheard.
W2: If we move frequencies, the

net will never find us. Th is is our Ire­
quency. We've been here fo r years.
They mUSI be a new net (the net I
was checked Into has been operating
for many years attne same time and
frequency, though I can't tathom what
that has to do with anything).

W 1: So. how's my signal now? I
Just changed over to the other an­
tenoe.
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6NWOOD
...pacesetter in Amateur Radio

act i est
Kenwood unveils the world 's smallest HF transceiver

HF is going places-thanks to Kel1'MXld 's ne-N TS-SOS,
the smallest transceiver of its kind in the Mlr1d. Pn:Md-
iog high-performance com- munieations with go-any-
where convenience, the 15-505 is ~ur passport to
freedom. And whether used tor mobile operations and
D~:'ped itions, or in afixed installation, this rig packs apo.wrful punch. Maximum output
is 100w. and there'safull range of advanced features- including 100 memory channels,
DDS with innov.rtive " fuzzy" control, and AlP for superior dynamic range IF shift and
ON reverse mode help reduce interference. while a noise blanker improves c1amy. For
user-friendly operation on the l1'KNe, there's a multi-function microphone and p(M'!!rful
menu system. And the TS-SOS is fully equipped for split-frequency operations. Test drive
one today.
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