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ANew
About

•

ayTo Learn
New Radio:

•
teOM's new 2iA is so w. and sodifferent, we had to frnd a new and

different way of telling you about it. Introducing I-COM LINE.
You hotline for new radio info!

,.l"T S~ries
lAT ·144l.l 1U

Dul Lnd
1"lA·~
fl'21 ·ZM/4OIHz
:co. -44OWIWI.KiIb
20IAl •2Mi"ll1l.l11l

No buttons. no hassles, pure/un.'

Tiny on the outside, lots of radio on
the inside. We challenged ourdesigners
to build the smallest. lightest. skinniest
handheld ever - but without sacrifici ng
thebig-radio features. Putt ingabigradio
in asmall space meant thatsomething had
to go.

Not the big display. of course.
Not the super audio speaker.
And we obviously couldn't cut cor­

nerson features andstill call it an ICOM.
So we gOI rid of the buttons.
When you really think about it. you

want what buttons do. 001 necessarily the
buttons themselves, right?

So we put the controls on the inside,
where they belong.

To fi nd out how we did it and howit
works. call the J ·CO~ LlI'E

The IC-2iA: uniquelllCOM!

The NEW! le-2iA

tXN~ l'C. , Z38J l ltll"l A..., N E..~, WA'l\(ljIl M_...._IO ..,*",*,, " MCCW_
... """ _ fCC '"9oW_ -.;,..-....- ;a.o · l\l'1

MT5mes
CAT.!\(
IBAT · 2J:I',l1U

GATScrti
XoAT · lloWHt
QT·~

lXoAT· IXHl

SAT Scrirs
~T ·~
JS~T ·~IU

~s~T . 4PoIIiz

/CO'w'.11/T f amily 11,IQ m'ailahte on the / - ""1 U N/i ,'

SKA~

"",."....
It<u:i<r .

"..44OMlblW id<&nd
Rcu;,..

)-CO.\II.I' ':: uniquely ICOM ~

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

Within24 hours.we'll send youREAL
info about the 2iA: how and why it was
designed.spec sheets. fi eld tests,reviews
- everything you need toderide ifthis is
the radio for you.

Give it a try! See howeasy it is to
communicate with the world leader in
amateur radio communications.

No butmns. no hassles. pure flm!

Our I-COM L1I'E isfree. it'sfun.and
it's the best way ever of makine intelli­
gent radio buyingdecisions. ~

Here's all you do:

I. Dial 1-811!-999-9877.

I' Seres
P1AT· ~
P_I~T_~

N~T-_

The NEW! I-COMLINE
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ALL OF OUR PRODUCTS AREMADE IN THE U.S.A.

'579.

1-800-327-5912

CCESSORIES

Factory Direct
ORDER LINE

.lOS-m-2050 • FAX .lOS-m -2052
5821 NE 14th Ave, Fl Lauderdale, Fl3J334
5%Ship/l landling (Max $10) US. & Canada.
15%outside continental Us.
Visa, Master Card, C.O.D., Cash or Money
Order only.
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~ . "'• • • "". R...,. ...~

BenchIPortable Multifunction
Counter Model 8030

Vinyl Carry Case
C0 2- Padded Black Vinyl carrying case for
2300 size LED COunters $ 12
CeJO - Padded Black Vinyl carrying case for
3IXXJsize LCDcounters $ 15

Antennas
TAl OOS Telescoping Whip Antenna $ 12
Antenna Packs:
Ant-Pak 1(includes RD27, RD800,
TA1005 - Save Sl l) $ 65
Ant-Pak 2 (includes five assorted rubber
ducks, 27-100JMHz - Save 532,) $99

Probes
P.lO - Coonter/ Osdllosccpe probe - for direct
coupling to signal sources or drruit test
points. lx/ lOx., switchable $35
Ptut- Low-I 'ass probe attenuates RFnoise
from Audio frequencies. Has two stage low
pass filter S20

The Original Pocket
Sized Counter.
1~tHzto 24GHz-

8 digit LED.
Maximized
Sensitivity, ± lppm
TCXo. Includes
Hold Switch, :\iCads
and Charger/ '99
Adaptt":! •

10Hz - 3GHz extremely High Sensitivity,
High Resolution and Accuracy, includes a
Bargraph, ± lPPM TCXO, Two Inputs,
Adjustable Trigger Level, Trigger
Variable and Hold Button
Option.lol ± .1 n co: 5135.

HandiCounter
Model 2810
Our full range
counter with
bargraph 10Hz to
3GAz. ~l"-high
sensithity, " fast
gate times,
outstanding
quali~-Io~~ 5199
low pnce. •

APS104
Our Active
Preselector allows
you to pi<:k-up
transmissions or
frequencies at 10
times the
distance. Use
with our
HandiCounter­
0'
R·10 Interceptor"
lOMHz -IGHz
Tunable over 5
octaves
'995.

NEW! Ideal com­
panion for use with
the R10 FM
Communications
Interceptor" to
measure sub audible
signalling tones off
the air. TheTC200
can also be used with
scanners and

communications receiver to
monitor sub audible tones. 5179.

Handi­
Counter"
3000
The .....orld's
finest hand held
multifunction
counter ­
incorpor~ tcs
manyumque
functions usually
found only i.n
very expensive
bench models.

Designed for virtually ('\'eIY measurement
application from ncar IX through Micro­
wave including measuring RF transmission
frequencies at The maximum possible
distance. The 300J is also the world's first
HandiCounter' with Period, Time
Interval and Ratio measurement
"'l"biUty. '259.

R10FM
Communications
Interceptor'"
ALL NEW

TECHNOLOGY!!
The Interceptor
follows & locks on
even when frequency
changes andint~
ALL FM Two-Way
Transmissions without
gaps in oowrage. It

does not have to
tune through RF
Spectrum to
,,~

s~.

Classified as
Communication Test Instrument >
Increase your RF Security!! '359.

R20AM
Inlercep.:.::lo:;;r_·· ~ ,....
NEW! The RlOis both a
sensitive RFsignal
strength meter (for ALL
RF signals) and a near
field AMreceiver. The 10
segment LED bargraph
responds with nominal
3dil lrcrerrents to RF
signallevel received
through the built " ..
in antenna.

'119.

­
~------i'-
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• 2 MHZ TO >6OOMHZ

• 80 dB ON SCREEN

• .110 dBm SENSmVITY

• 0 • SO dB AmNUATOR

• OC • 600 MHZ DISPERSION

• 1 YEAR WARRANTY

QUALITY· PERFORMANCE· VALUE· FACTORY ASSEMBLED
A MUST FOR EVERY SHOP:
The SA500 Spectrum Analyzer Scope
Adaptor works with any Oscilloscope...
Just one connection to the Vertical and
Trigger inputs and your scope becomes a
full fimction Spectrum Analyzer... Use
the SA500 as a Pan Adaptor...Tune up
an HT Radio.. .Tune Filters, Duplexers,
Cavities, Mixers and Receivers...Check
RF Cables, RF Amps, RF Connectors,
Antenna Systems...Evaluate all RF based
Systems.. .All this in one simple to use
low cost instrument the SASOO Scope
adaptor will compliment any Ham Shack,
Radio Service Shop, RF Lab or EMI
Test Lab.

EASY TO USE AND HOOK UP:
The ITC SASOO Analyzer Scope Adaptor
provides IIDSIUp88Sed performance, with
just half a dozen easy to operate COidlolB

and only two simple connections to your
scope you will be on line in no
time even if you have never used a
Spectrum Analyzer before.

FEATURES...FEATURES:
The Baseline Clipper controls the low
end signal to noise ratio. The Video
Filter rejects high freq. noise. 0 to - 40
dB adjustable input Anenuator... The
variable Dispersion control provides full
screen signal displays from DC to
6OOMHZ... The eleven position Center
Frequency select switch and ten tum
Fine Tune control, combined with Opt. I
50 MHZ Marker Generator makes
accurate frequency identification easy
with the SA5oo... The DC to 600 MHZ
dispersion control allows full 80 dB on
screen dynamic range without
degradation of the vertical signal.

PERFORMANCE and LOW COST:
The SA500 Spectrum Analyzer Scope
Adaptor utilizes lTC's Proprietary Log
Amplifier. which provides -110 dBm
sensitivity (.7 microvolts) and 80 dB on
screen dynamic range... Features only
found on Analyzers costing thousands 0

dollars more.. .. Now, you can have all
these features when combined with any
scope without spending a small fortune
and you don't have to settle for a tried ole
boat anchor from the local swap meet. ..
Now, you get full use of your scope wbe!
combined with a SA500 Spectrum
Analyzer Scope Adaptor. Not a Kit.
100% factory assembled. Full I year
warranty. MADE IN THE USA. If you
have been waiting for a low cost high
performance Spectrum Analyzer at an
affordable price buy today and take
advantage of Jf'C's introductory offer.

MODEL SA500 SCOPE ADAPTOR "" price \69S.95 INTRODUCTORY .RICI $549.95
Opl. 1 50 MHZ Marker eneralar list price 200.00 (AU FOR IARLY BIRD SPECIALffi 011

'•
3 + I· 5KHZ narrawCnd filler.. list price 450,00 INTRODUCTORY .RICI $3110.00 ~

Teloscoplc 21" flexible right angle antenna PRICE $9.95
SPECIAL INTRODUCTORY OFFER CALL 1·800-232·3501 TO ORDER OR INFORMATION

All. PRICES AND SPECIFlCATIONS ARE SUBJECI' TO CHANGE WITHOUT NOTICE OR OBllGATION. MIC, VISA. AE. D\SCOVER. CHECK , MONEY ORDER Of
PRICES F.O.B. Nc:wport Bc:.:b CA. (USA). CA. RESIDENTS PLEASE ADD SALES TAX . DEALER INQUIRES WELCOME.

Distributed By Navtec 1303 Avocada Ave. , Suite 193 Newport Beach, CA 92660 714-552·1469 FAX 714-721·801
CIRClE 3 ON READER SERVICE CARD
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Number 1 on your Feedback card

Wayne Green W2NSD/ 1

NEVER SAY DIE

a profit 01 well over a miliorl dollars a
year in lOOay's eoaerenes • _. mainty be­
cause of the bogUs ciraJlalion claimS . , .
and I was geUing bL4lkis. Oh, r d been
promised that il I pulled the magazine
out of me red I'd share in me profits.
Wei, I did. For Chrislmas thai year I gol
a $5 bonus, and then I was fired a lew
days la ter. Tha t was my share of the
profits.

The magazine had been stifting the
authors. They were al least a year be­
hind on payiog every author I checked
on, and over a year and a hall on most
eoIurMisIs. I had 10 pay for ar1ieleS out
01 my pocket in order to get them. When
I was fired they owed me over $1 0,000
in 1960 doIIalS •• • around $100,000 to­
day. The w blisher promised to repay
the loans. I'm slill waiting.

That circulatJon scam worked so well
lor the publisher that after I'd been 'ired
he sent out sworn statements for about
three limes the actual paid circulation
••• and advertiSerS were stupidty payi'lg
",.

After geItng l ired I tried worUlg lor
an advertising agercy. llOU1d this reaDy
wasnl what I wanted to do. My hobby
was amaleu, radiO. so ....nat beller 10 do
lhan publish a ham magazine? That was
fun, so I started 73, even though I only
had Jusl barely enough money to print
the 'irst issue, It was one heck 01 a gam­
ble . CO was telling the industry not to
advertise in 73 because it woold soon
fail. Fortunately. not all advertisers be­
lieved them, so I made it

I started out doing everythM'lg. I so­
lieited manuscripts. edi led them, took
the pholos, sold the advertising. wenl lO
hamlests 10 sell subscripl ions, gol the
magazine inlO over 850 ham stores with
the help of Jim Morr isselt WA6EUX
(now K6MH), wrapped 850 bundles 01
magazines every month an d mailed
them, cut stencus for new SUbscribers,
printed thousands of magazine wrap­
pers 'or the subscriber copies, sent out
the invoices lor advertising and store
copies , made Ihe bank deposits, kepi
the books, and so on . It was a lot of
work, but I made it go. despite every­
thing CO was doing 10 slOP me.

In acldition 10 all thai I was the presi­
dent of the Porsche Club, organiZing car
rall ies , helped lound American Merlsa,
helped organize me ARRL New York
convention, and was doing my best to
COpe with a sick wife. 1960 was a busy
year, Heck, I was almost as busy then
as I am now, over 30 years laler.

It'll be interesting 10 see it 73 being
audited by ABC wiI encourage the other

tlam magazines to gel their Circulation
figures certified ••• or il advertisers ,
seeing that they may have been paying
lor phantom citculalion, start demanding
audits.

Audited magazines lhat don't provide
the promised paid Circulation have 10 re­
lund advertisers for me shortage. 0 1
ccv rse I have no way 01 knowing lor
sure il any or the oth er ham rags are
sl'lOI1Changing the advertisers. or by how
much; but ¥men advertisers in 73 lei me
their identical acts in anolher magazine
are selling only half as much o f their

Continued on pagtl74

In almost any other induslfy advertis­
ers and their agencies understand tnat
unles s a magazine's circulation has
been aUdi ted and certified, there's lillie
chance thai the sworn claims are even
in the same ballpark as reality. You have
10 remember that advertiSing is normally
charged on the basis 01 so many dollalS
per thousand paKl readels, so the more
me publicatiOn lie s, the mo' e money
they make. And money ooes odd things
10_.

It's all the worse wtlen one macazme
cla ims double or even trip le Its actual
paid circulation, while another plays it
straight. Honesty Just Isn't the best poli­
cy when your ccrrcentcr is lying and his
lies can put you out of eosoess. ThaI's
where ABC comes in for meet indus­
tries.. They make a magazine prove (!N.

ery claimed paid readel, Thei' accoun­
tants come in and go over flVery record
with a Iifl&-toothed comb. But the end
resutt for advertisers is Itle knowledge
thaI the certified Circulation is realty true.

About the only reason lor a potxce­
tion not 10 be eereuec these days is that
a close look a! their figu,es would prove
them terse. so reputa ble advert ising
agencies tend to aVOid doing business
with !hem.

In the emateor radiO rl9ld. 73 is the

only magazl1e which bas been certified
by ABC.

I remember \tie firsl time I oscovered
how wild the circulaliOn e~aggerations

coukl be in this 1ieId. f was the editor of
CO at th e lime. My asalsta nt editor
$lipPed into the co ceces one nighl and
made a copy of the actual circulation 'ig­
ures and brought it to my house, I was
astounded. The actual paid clrculatlon
was less than hall what I'd been told and
what the notarized sworn statements
daamed. We were Charging Oller double
wtlat we~ have for our ads.

The ned day I lound out that aner
giving me the figures my aSSiStant edrtor
had gone 10 \tie publisher and 10ld him I
had the actual Circulation ligures. He ex­
cecree. correctly, that I'd get l ired and
he'd be the new editor. The publisher
assumed I'd taken records, so the next
morning he demanded I return them. He
drove me 10 my house, picked them up,
and filed me. He was lerrified that he
might be sent 10 prison lor lalsely sworn
statements.

I was surprised. but not dismayed. at
being rred. CO was rall.ing it in , tlfiling

01 each ener and number and starting
out al5 wpm and gradualty speeding up,
you Jump light In at 20 wpm and star! lis­
tening for one single character-like an
E. Even al 5O..pm you can hear the dit
as an E goes by. Every lime you hear
that dit you write down an E. II won'l
lake long for this lD become tairly auto­
mate. Once irs easy, you stan listening
lor ctid-<lil$ and WYiting down l's as well
as E's, and gradually work your way
through the alphabel, numbers and
punctualion.

The old system, where you learn all
the cha racters first and then look them
up in your mind when you hear a sound
pattern. keeps your brain busy shuffling
between the IWO halves 01 your brain­
one which l ecognizes the sound pattern
and the other with that 1ook-l4l table 01
coeractes . ThiS worts pretty wen until
you gel 10 about 10 wpm when you've
reached the dock speed ollhe brain, ill
may use the computer analogy. 'rears
the famed plateau, hanging in there just
under 13 wpm, So near, yet SO 'ar. Un­
fortunate ly, no amount of swea t and
strain can change this . You Just have to
start all over and learn the code the way
you should have in Ihe urst place ­
weeks or months ago. Years in some
Q~.

Whal you 're going to do is build a
new motor sUI. lilr.e typing or playing the
piano. Only this lime it's you writing or
typing code characters as !hey zip by.

You hear the sound. YOU' IiogeIs move.
Good high speed cps can copy code in
their heads while talking wilh someone,
it's so automatic.

I'd recommend you get my 20 wpm
practice tape. but I'm sure some crum­
my nit-pickers woukl complain that I'm
going commercial. Mine is ine~pensive ,

rt's a fieIldishty-planned class-A bitch kI
copy, and n co the job. You sure aren't
going 10 memorize this baby.

We're ABCI

011 whee and big deal. Well, ifs a big
deal for 73, now thai we've tlad our cr­
culancn audited and our sworn claims
verified by lhe Audit Bureau 0' Circula­
tion. Rough bunch to deal with . But
'rankly, I gotlired of what I've believed to
be IOtal baloney sworn circulation claims
by some ham magazines I could men­
lion. As it lurns out, ABC C8f1ified our
1991 Circulation at several thousand
more than we reported ourselves.

Learn ing Code Even Faster
The no-ccoe license has doubled our

newcomers, bul this is only putting off
the misery. You still have 10 learn the
code 10 gel in on most 01 the fun ama­
teur radio has to offer. So why not at
least make the ptOC:(!$S as painless and
as last as possible?

My advice is to go lor 20 ..pm light
on the bat The weird l ilCl is that q iSn't
any more dilflCUllto Ieam the code at 20
wpm as it is at 5 wpm, SO why ITIlJ ltiply
yoor aggravatiOn? I sure wish re known
about this when I was learning the code!
Alas, I used Ihe ARRL system, which
was righl out of the Dark Ages arc peo­
vided a ma:dmum of miSery and a mini­
mum 01 success. The upside, as lar as
many hams are concerned, is that this
system alone was responsible lor cis­
couraging mill ions o f potentia l hams
Irom gelling licenses.

We know a 101 more about how the
brain-mind-body sy stem teams skills
now than we dk:l 50 years ago. No! that
all tnrs screntmc data has perked
through to mOSI 01 the code leam ing
systems. which are still firmly roctec in
the 1920s, Now we'r e having people
able 10 learn the code at 2Q wpm within
a few days-a slUII that otten used to
take years.

Recent research atlhe WeilmalYl In­
sliMe of SCience In Israel has shown
that your best time for learning a skill
such as copyVIg code is to do it shortty
before going to Sleep at night. You do
your practicing, and !hen you sleep on it.
This lets the brain·mind-body integrate
the skill 'aster. E~periments where pee­
ple were awakened during the REM part0' their slee~whjle they were dfeam­
ing-slowed down the learning curve
substantially. So go 10 sleep and dream,

How long should you practice? As
long as it's tun . I'd recommen d 20­
mnute eesscos . As soon as if slOpS be­
ing fun and e ~citlng , don't push it. Re­
men1ler, you're buikliog a new skill, one
that win be with you 'or the rest of your
Iile-one lhat will se l you apart Irom
people without that skill. You're learning
a new language ,

In case you've missed my exptana­
tion of how 10 go about learning the
code. or have been too cheap 10 buy my
2O..pm practice taPe, wtiCh comes WIlh
the instructions, here's the cecees, Irs
Simple. Instead 01 teaming the dit-4ahs
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KENWOOD
...pacesetter In Amateur Radio

Kenwood'. TS-45OS I. a triumph
of transceiver technology. Covering
all nine HF amateur bands- In
Ssa. CWo AM. fM and FSK mod..­
wit h por.nerful l00W output (40W
for AM), It '. ready to take the
lead In all HF communications.
Advanced features-with the
option of adding a digital signal
processor-glve you the eelge In
performance. Yet the compod.
lightweight construction makes
It a winner for DX.pedltlons.

-AlP IJIIem
K&nwood's exclusive AlP (hMJnced
Inte«:ept Point) circui t raises the
receiver's intennodulotion dynamic
range 10 10BdB.

oUItro·fine tuning (SSB. CW .no!~
mad,,)
By engaging the FINE key, the operator
can tune precisely in 1Hz steps. thanks
to the Direct Digital Synthesizer (DDS).

-AutorncrIic cmenna tuner (buUt·in or
opflan)
The optional antenna tuner can c ute­
matica lly establish the optimum match
between 20 and 150 ohms In the 80 to
10 meter band.

- Optional digital signal processor
The DSP· 1OO provides sig nal modula ­
tion of unerring precision . In SSB
operatio n, unwonted sidebands can
be e ffective ly suppressed, while In
CW mode the rise and decay times
of ON waveforms can be tailored fo r
optimum cla rity.

oSpIlt·tn.,..oy apendlans
Operating split frequencies is greatly
fac ili tated by the TF-SET and TF-WATCH
keys, plus the AF display for RXITX
difference.

-MuIti·function memory chmll.1s
The 100 memory chonnels-oll
battery-backed and non--volatile store
transmit and receive porameters--ore
set a side for split frequency opera­
tions, especially useful for FM
operotors.

-



LETTERS

Richard Ashley N51ZC, Salt Lake
City UT Just yesterday I was driving
south on Interstate 15 about 35 miles
south 01 salt Lake City when I had to
pul on the tlighway because of a rri­
nor mechanical problem. Within a few
minutes a Utah Highway Patrol car
pulled in behind me and offered assis­
tance. However, he also took note that
my vehic le was registered In Texas
and I was not from here. I'm only a
temporal)' resident. After determining
my problem Ihe patrolman took close
note 01 my ICOM IC-02AT handheld,
my Yaesu HF rig and my ICOM 2 me­
ier mobile rig. The mere appearance
of these radios in my vehicle realty ag­
itated the pa trolman and he literally
demanded to know why I had three
"scanner radios' in my vehicle! 1 ex­
plained what the radios were and that
I was an amateur ope rator. He f1ally
rerusec 10 believe that and, to lop il
all, he was going to eonnscate my
equipmeft unless I could provide my
original IieenSeI I explained to him \tIat
my -originar was framed on my waD
back home In Texas and offered him a
00f1'/. That was not suffiCient. He be·
uevee thai anyone with "sophisticated"
rad io gea r was a dope runner or in­
volved in some sort 01 criminal activity,
and made no qualms about bei ng
quite vocal about iI. I have never been
accosted fike this by any law eororce­
ment ollicer, and it wa s onl y alter I
spenI: oYer an hour sitting in Ns Ct\jiser
being checked out that I was allowed
10 finiSh my ThanksgiVing Day journey.

It seems to me that the amateur
community should make the taw en­
forcement community more aware of
mobile amateur activities and the help
they can provide. I may lu rther add
that I have made a wri llen report to
the oll icer's superio rs here in Sa lt
lake City. I would be curiOUs to know
if this Is jusl an isolated incidenl or
has this or anything similar happened
10 other amateurs?

Arnold Samuels, Ocean Shores
WA Wayne, as I read your "Neve r
say Die" column religiously, I see you
always reler to the amateur radio ser·
vice as a "hobby." As a hobby. I see no
reason why the U.S. taxpayer should
suppo rt us: as a service, it should. I
never see the FCC reter to us as a
hobby-why do you? It is high time
you change your allit ude and start
calling this hobby a servee. whiCh it
rightfully is.

AmoJd- You'l/ find thaI I am pretty
careful aboul the words / use. Ama·
teur radio is a 'service" only because
of the hobby It provides. The sorry fact
is tha t very few hams are willing to
spend much of their lime providing
service. Somewhere around 99.9'"
are rag-eheNillg. worlcing OX, C(lntest­
;.,g. mangling useless lrafflC, jamming
nets , cert/flca!e hunting, and «er­
chunking repealers. Some service.

Of course, as you ssy, Ihe FCC
refers 10 amateur radio as a service.
This is an enormous lie sna most of
/he people at the FCC know it. What
we have, in fact, is a go vernment-

Number 2 on your FMd~ ClIrd

From the Hamshack

sponsored entertainment medium
mainty 01 inlerost to middle-dass older
while American ma les and 10
JapaneS3 )'OUngsters, wtric/l allows a
V6l'Y select few 01us to use tens 01 bi1­
lions 01dollars inptiJIic frequencies.

On faffl (and getting rarer) occs­
SiOnS _ 'fit abie to provide emergency
oommumcalions, /)IJ/ wilh lhe populari­
ty of cellUla r phones, our help is being
needed less and less. We 've c on ­
tributed pBth8tically linle in technical
developments in /he last 30 yeafS. We
no longer can supp ly fechnically
sJcj/Jed opet;1fotS tor the mililary in time
01 war as we did during YtWIl, wnen
St7'" of the hams joined /he seoees.
Of oourse, /hal was befote the hobby
went gerialriC.

Service ? Oh su re . Cheers . . .
Wayne

Carlo l M. Herrera N20IZ. North
~ystlor"e NY I just received my sub­
sc ript ion-ending December issue­
5ltJscription-ending because I thoUgtll
I wouldn, be able to afton:! kl renew
due to my current financial condition.
So I read your editoria l, which is al­
ways the first thing I read in 73. Well,
I'l l be signing on again and I think I
have a si mple solu tio n to increase
both subscriptions and readership.

I am not only going to renew, but
one of my ham friends wiU be gelling a
gill subscriptiOn Itlis ChriStmas. Now, it
every subscriber you currently have
Does the same lor one 01lheir mends
or relations YOU'd see a definite in­
crease in readership, eigO more inter­
est by the big advertisers. If your cur­
rent subscribers can't brIng them ­
selves to think of a worthy soul maybe
they can give a gift subscrip tion to
their iocal library (which probably can't
aflo rn it) or 10 a ham dub in a local
school. The re might even be a tax
benefit (for the real skinflints)'

Last point: You' re right (again). WIIh
all the interest in ham radio there's go!
10 be some way to make a decent liv­
ing at it. I intend to find it (or them).
Wayne. thanks for the inspiring worns:
Never Say Diel

Bi ll Roork VE3MBF, Agincourt.
Ontario , Canada Wayne, I took lor­
ward each month to reading your edi­
Iofials. As far as I am conoemed, you
make more sense than the resl of the
ham magazines put together.

I partiCularly want 10 congratu late
you for mentioning the book about
electromagnetic uetce (Novemb er
1992). Alter reading just part of tha i
book, I am convinced there Is a seri­
ous problem, one which we no doubt
wiU be hearing about a 101 more.

As a member 01 the SCarborough
Amateur Radio Club. I am the educa­
tional coon:linator. We offer "Code and
Theory" dasses each year as part of
our eftort to help save amaleur radio.
We use a system which Is unique in
our area. Instead or having one per­
son teach all the lessons, we use a
dillerent Instructor each week. All In­
structors are members 01the club and
donate their eeoeee wiIhout renumer-

alion. We find that because each in­
structor appears onty once. they go to
great lenglh$ 10 prepare their lectUre
and, mosl importanlly, they bring in
many, many exhibits (resistors. capac­
itors, diodes, tubes, transistors, coax,
transformers, etc.) to illustrate the sub­
ject or the evening.

We have two public events per year
where we promote amateur radio. One
is at a large Ioca1 shopping mal in tlle
spring. We have a table display, ex­
hibits and signs, plus a working rig to
show. We encourage those interested
10 join our "Code and Theory" class
which starts in September. We get
quite a lew prospects .

Ou r other major ellort is one day
(usually a Sunday) at me Canadian
National Exhibition In joronto. "This oc­
curs in August. and there is an ama­
teur radio station (VE3CNE) where a
local amateur radio dealer loans a
number of transceivers. keye rs, pad­
dles, tuners and ccrrcctera to demon­
strate packet radio. "The anteona srs­
lem at the VE3C NE staucn is the
property 01 the station, lunded by con­
mcuncns 01 metro area ARCs. Since
all the metro area clubs partiCipate in
the CNE program . amateur radio in
the area gets quite good exposure
(several million people per year) and
we all get cards signed by interested
people of al ages.

Over the last lour years. our club
has had in excess 01 160 people join
and go through our class. The pass
rate has been very high. with many
people gelling an amateur radio li­
cense.

So lar as the "Code and Theory"
classes are concerned, there is one
problem. That is. that while the code is
slil a requirement for luGlicensing. it is
becoming increasingly diffICUlt to pur­
chase sllaight keys and code practice
oSCillators al a reasonable cost. "The
best we have been able to do is 10
show the students how to make a very
inexpensive code practice oscillator
using the following: a straight key, a
wood block, a 9-'1011 battery. a piezo­
electric buzzer (Raoo Shack. or other)
and two feet of wire lor connecting.
Thus, lor about $12. one can bUild a
quite usable code prsctee oscillator,
provided a stra ight key at a reason­
able price (say. $7) can be Iound.

In view of the lael that the lieensing
structu re requi res Morse code at 12
wpm to gain access to all emateur ra­
dio frequencies, we really stress that
an students should leam the code. We
furnish a cassette tape with computer­
generated code al 6, 8 . 10 ancl 12
wpm as a starter. As you have ollen
pointed out, it seems ludicrous that we
require people 10 learn an obsolete
discipline like CW so lhey can be fully
Ilcensed-while at the same time the
licensing structure almost Ignores the
important DtGITAL technology. where
future development a ppears to be
heading.

You have proved repeated ly l hat
you are a clear thinlIer with many con­
stru::tiYe and inf1O\lative ideas. As one
old geezer to another, I take my hat on
to you lor your comments on eccce­
lion , effec ti v e govern ment , en ­
trepreneurial opportunities and many
other subjects. I hope you will be able
to publish your common sense ideas
tor a long lime. As a tormer Olympic
and pro ice hockey off icia l , mino r
hockey coach, engineer, multi -plant

manager and consulti ng engineer, I
lind that you are one 01 my very fa­
vorite people.

John Baagl n, Stre amwood IL I
started in radio as a Cub Scout and
built a crystal radio with the help of an
older student. I sti ll rem ember how
fascinated I wa s to hear re al ra dio
coming ouI of the headphones. And no
battery or wires plugged into the wall...,..,

Later, I built a Meisner kit rad io
which had several tooing COils lor van­
ous bands. I kep i this radio through
high school ancl lell it to the science
department of the school. Building and
soldering and makin g con nec tions,
reaming holes in an aluminum chassis,
Inserting gommets-it was ali lun.

One lime I was building a radio that
required a battery lor power. I made a'
the connections ancl checked them.
The raoo would not wor1l.. I asked my
dad and he said to re-check every­
thing. I did; il. stil did not wor1l.. Finally. I
went to the na xH;foor neighbor, Mr.
Miller, who was a bus driver. Mr. Miller
looked at my breadboard, looked at the
schematics, and said, "This damn thing
wiQ never work, the way they got it." He
then advised where a connection had
to be made (or where a connectio n
was called lor that should not have
been iodiceted), and of course. men iI
worked. Mr. Miller had studied radiO
and TV repa ir, and did a "moonlight
business" oul of his basement, fixing
TVs IOf the neighbors.

It was from Mr. Miller that I teameo
that the boo k is not a lways righ t.
Sometimes the experts know more
tha n the guy who wrote the book.
That's why I am writing you. I am a po­
lice olficer, and the "olfiCiar version is:
"Radar won' hurl you." I picked \.{J 73
and read your review (November" 1992 )
of WA RNING: The EleclriCily Around
You May Be Hazarr;1ous 10 Your Health
by Ellen Sugarman. As you so correctly
pointed out. electrical fields can have
an e rtect on livIng tissue. That's why
they use X-rays lor treatment 01certain
medical conditions.

At present, every AmeriCan is ex­
posed 10 high-tension wires. and 10
scatter raGation from TVs, radios, mi­
crowave ovens, electriC blankets and
police radar. Virtually every molorlsl in
almost every metropolitan community
is be ing dosed wit h rad iation fro m
radar guns. All of this in the name or
the law, or course. And to add insult to
injury, the ci ti zens themselves are
/axed in order to pay lor the radar that
is then used on them. Additionall y,
there have been several court cases
lIo1'lere police officers have alleged that
they have suftered serocs eftects from
the use of the poke radar-seriOuS ef­
tects like cancer.

0 1 course. the re is an alternative.
Laser guns that measure traffic speed
have been produced and are already
on the market. "The drawback is cost.
The lase r guns cos t more than the
radar units. II also appears that the
laser !}.lOS are much less lIkely to be
abused or misused than radar guns be­
cause they are more precise.

Don' t let up. Keep pUlling out a
strong signal. and let the WOI1d know.
Mos t people will evemuany take the
message to the polls. Politicians who
do not listen need to be replaced. It's
happened eetcre. and it wilt happen
again. II
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oOwner c an Inhibit autopatch or re­
peater, enable either open or dosed
access for repeater or autopatd1. and
enable toll csas, reverse paten, ker­
cttunk tee . site aiarm, eux rcvr, and
other ootcoe.

oCw speed and tooe, beep delay. tail
timer, and courtesy beep type c an be
changed at any time by owner pass­
word protected dtmf commands.

oAuxlllary receiver Input for control or
cross linking repeal ers ,

o Many built-In diagnostic and testing
functions using mcrcprccessor.

- c oor coded LED's Indicate status of
all major functions .

oWelded rf-Ilght partitions for exciter,
pa, rece iver. and controller.

03'h ind1 aluminum rack panel, finished
in eggshell whita and black.

o Availab~ for tha 50-54, 143-174, 213­
233, 420·475, 902·928 MHz bands.

.FCC type accepted for ccmmercial
service (hi-band and uhf).

oRugged exciter and PA, designed lor
continuous duty.

• Power out 2CI'N 5O-54MHz; 15W (25W
option avail.) 143-174 MHz; 15W 213­
233 MHz; l OW uhf; 10W 902-928MHz.

oAvai lable add-on PA's up to 100w.
oSlx co urtesy beep types , including

two pleasant multi·tone bursts.
oOpen or closed access autopatch,

teu-een restrict, auto-decor mect.
• Reverse Autopatch , two types:

euto-enswer or ring tone on the air.
oPulse (rotary) dial option evenebe.
oDTMF CONTROL: over 45 functions

can be controlled by dtmf command.
4-cligit control coda for each function.

Other models available:
REP-200V Economy Repeater. As above. except usas
COR-4 Controller without OTMF control or autopatch. Kn only $795.
REP-200N Repeater with no c o n t rolle r. For use with external controller,
such as those made by ACC. Kit only $695, w&t $995.

~ Real-Speech Voice 10 Option Available With
~ DVR-1 Digital Voice Recorder Shown At Left!

REP-200 REPEATER
A microprocessor-controlled repeater w ith autopatch

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

We don 't s k im p o n rf modules, either l Check the features on R144
Receiver below, for inst a n ce: GaAs FET front-end, helical rescna­
tors, s h a r p crystal filters, hysteresis s q u e lc h .

Kit $1095; w&t only $1295/
Voice ID Option $189.

Also available In rf·tight enclosures, and with data modems.
FM EXCITERS: 2Wcontinuous
duty. TCXO & xtar oven options
FCC type accep ted fOf co m1
high ban d & uhf.
• TA51 : 50-54, 143-174,213-233

MHz ...kit $109, w&t $189.
• TA451: 420-475 MHz

kit $109, w&t $189,
• TA901 ' 902·928 MHz,

(05W out): w&t $219
• VHF & UHF AMPLI FIERS. --":::!'\l\~:":':J
• Forfm, ssb, etv . Outpul levelsfrom

10W 10 l 00W. Several models starting al $99 ,

FM RECEIVERS :
• R1441RZ20 FM RECEIVERS for 143-174

or 213-233 MHz. GIlAs FET Iront end,
o 15uV sensitivityl Both crystal & ceramic
if fi lters plus he lical resonato r front end
for exceptional selectivity ~100dB at
:t12kHz (best available anywl1ere')
Flutter-proof hysteresis sque lch; arc
tracks drill...kit $149, w&t $219.

• R451 FM RCVR, for 420-475 MHz.
Similar 10 above....krt $149, w&t $219.

• R901 FM RCVR, for 902-928MHz
Triple-conversion, GaAs FET Iront end

$169. w&t $249
• R76 ECONO MY FM RCVR for 28·30, 50-54, 73-76, 143-174, 213-233 MHz,

w/o hel ical res or atc. ..Kits $129, w&t $219
• R1 37 WEATH ER SATELLITE RCVR for 137 MHz. Kit $129, w&t $219

,

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

TD-3 SUBAUDIBLE TONE DECODER!
ENCODER. Adjustable tor any tone
Designed especially f or repeat ers,
with remote control activate/deact ivate
provisions .." kit $29 , wired & tested $69

e
DVR-1 DIGITAL VOICE

NEW RECORDER Module.
Primarily a voice ID'er
f or repeaters . May also

be useo as a contest CO caller or as a
" radio ncte ped" to record up to 20
seconds of received transmissions for
instant recall. As a repeater ID'er, it w ill
record your voice , using either the bui lt­
in microphone or an external me. II can
be used with almost any repeater COR
module. As a contest ca ll er, you can
record a message or evan several mes­
sages and play them through your
transmitter at the press of a switch. As
a radiO notepad, you can keep it wi red
10 ttle audio output of a receiver ready
to record up to 20 seconds at anything
you might want to recall later, Play it
back as many times as you like throogh
a small axternal speaker, (Call for more
information.) " ,kit $89. w&t $139

!9T~k,~~1~j
MO-202 FSK DATA MODULATOR.
Run up to 1200 baud dig ital signals
through any fm transmiller with full
handshakes Radio link computers,
telemetry gear. ate ... kit $49, w&t $79

DE-202 FSK DEMODULATOR. For
receive end of link. ... kit $49, w&t 579

9600 BAUD DIGITAL RF LINKS. Low­
cost packet rl(!tworking system. consist­
ing of MO-96 Modem and special
versions of our 144. 220 or 4SO MHz FM
Transmitters and Receivers. Inlerlace
directiy with most TNC·s. Fast. diode­
switct1ed PA's output 15 or SOW.

COR-3 REPEATER CONTROLLER.
Features adjustable ta il and time-out
til11(lrs, SOlid-state relay, courtesy beep,
end loca l speaker amplifier ., kit $49

CWiD. Diode programmed any time in
the Ileld, adjustable tone, speed. and
time r. to go with COR-3 ." .... kit $59

COR-4. Completa COR and CWIO all
on one board for easy co-eirocucn.
CMOS log ic for low power consumption ,
Many new features, EPROM program­
med; specify cali ....." kit $99, w&t $159

TD-2 TOUCH-TONE DECOOERlCON­
TROLLER. Full 16 digits, wittl toll-call
restrictor, programmable Can tum 5
funct ions 00011. Great for selective call­
ing, too ! .... kit $89. wi red & tested $1 49

$ EW TO-4 SELECTIVE CA LL­
ING Module Economy
touch-tone decoder With 1

latct1 lng output Primarily designed to
mule speaker unttl somaone calls you
by sending 4-cligit tt signal but may also
be used to tvrn on autcoatch or other
device.. ." .. kit $49, w&t $89

AP-3 AUTOPATCH. Use with above for
repeater aotopatcn. Reverse patch and
phon e line remote control are std

..kit $89, wired & tested $149

AP-2 SIMPLEX . AU TOPATCH Timing
Board Use Wlth above lor SImplex
Opefalion using a transceiver ..... kit $39

FEATURES:
• Very low no ise: O.ldS vhf, O.8d8 Uhf
• High gain: 13·2OdB, depends on 1req
• Wide dynamic fange - resist overload
• Sta ble: low-feedback dual-gate FET
' S{Mci1y lunjng r1JJ1g9: 2 /i.3lJ, 4/i.56, lJ7·152,
152-172, 210-230. 400-470, 000-900 MHz.

RECEIVING
CONVERTERS

HELICAL RESONATOR
PREAMPS

• GaAs FET preamps with 3 or " section
helical resonators reduce lntermod &
cross-band Interterence in crrtk:al
eccrcenc-e. MODEL HRG-( • ) ,
$80 vhf, $110 uhf. ' Specify luning ronga
14l-t50, 150-162. 162-174.llJ.lJJ, 420-470

Low rose converters to receive vtlf and
uhf bands on a 10M receiver.
o Kit 'ess case $49, kit wlcase & BNC

Jacks $74, w&t In case $99.
o Input ranges avail: 50-52, 136·138,

144· 146, 145-147, 146-1 48,220-222,
222-224 MHz, 432-434, 435-437,
435,5-437.5, and 439 25 (to d1an 3).

~"''' ' LNW-(*)'~(& MINIATURE
~ PREAMP

ONLY $29 kit. $44 wired&lt8l1Ml

• GaAs FET Preamp similar to LNG. ex­
cept designed for low cost 80 small size.
Only s/BW x ' ·S/S"L x 3j4"H. Easily
mounts ifI many radios.
' Spe<;,1y tuning "'~: 25-35. 35~, 55 90.
9O-12/J, 120-150, 150-200, 200-270, 400-SOOMHz

LNG-(*)
ONLY $59
"""',"led

XV2 for yhf and XV4 lor uhf. Models to
corwert 10M sse, cw, 1m, etc. to 2M, 220,
222,432, 435, and atv. 1W output.
Kif only $89. PA's up to 45W availabfe.

LNS-(*)
IN-LINE
PREAMP
ONLY $89 kit, $119_'I_eel

• GaAs FET Pream p w~h featu res similar
to LNG series, except automatically
swilches out of line during transmit.
Usa with base or mobile transceivers up
to 25W, Tower mounting brackets ind o
" Tuning range; 121). 175, 2(l().24/J. 0< 4QO-f)I)().



QRX. • •
Number 3 on your Feedback card

Executives of Canada's two amateur
radio organizations met In Cobo urg, On­
tario, on October 3, 1992, to iron out the
details of thei r merger. The new organiza­
tion , to be known as Ra dio Amateurs of
Canada, is comprised of the members of
the Canadian Radio Relay League and the
Canadian Amateur Radio Federation . In
add ition to reviewing the complex legal is­
sues involved in such a merger, the dele­
gates from CRRL and CARF also affirmed
maintain ing a Canadian national fie ld orga­
nization, established a committee to study
the national Capital Region headquarters
office , reviewed a proposed Radio Ama­
teurs of Canada operating budget, and af­
fi rmed that all former CRRL and CAR F
members will continue as RAC members
with all services. Via ARRL Letter. TNX
West/ink Report #638, November 27, 1992.

Cosmonauts to Fly on
the US Space Shuttle

Cosmonauts Sergei Krikalev USMIR
and Vladamir Titov have been selected
to fly on the US Space Shuttle next year.
Both cosmonauts will be arriv ing in Hous­
ton shortly to begin their trai ning. At th is
time, it appears that Titov will be tra ined as
a back-up in the event Sergei cannot fly on
th is mission. T he re has been no wo rd
whether U5MIR will operate SAREX ama­
teur radio equipment from the Shuttle as he
has from the Russian space station Mir in
the past. TNX KD2BD; W5 YI Report. Vol.
14, fssue #20, October 1, 1992.

Earthwinds Setback
The Earth w inds atte mpt to c i rc um­

navigate the world nonstop in a manned
capsu le suspended between two special
balloons suffered a setback just days be­
fore a scheduled liftoff. During a media tour
of the lau ncnstte near Reno , Nevada, a
29 mph wind gusl ripped a hole in the
top of the large inflatable dome that served
as a ha ngar for t he project . The dome
quickly deflated, exposing the t oo-teet­
diameter anchor balloon (a lready inflated
in preparat ion for liftoff) to the high winds.
Th e anchor balloon broke free from its
moorings and rolled nearly a quarter mile
across the desert fl oor until it def lated
after suffering damage from the sagebrush.
Fortu nat e ly, no one was hu rt and the
gondola on ly experienced minor damage.
The top balloon was still in its pack ing
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crate and was undamaged.
The anchor ba lloon will have to be either

repaired or rep laced. In addi tio n, a new
hangar dome will have to be installed. It is
expected that repairs should be completed
in time for a possible launch in early Jan­
uary 1993. This still gives the Earthw inds
crew a two-month launch window.

During this historic flight look for the ham
radio track ing experiment on 28.303 MHz.
At 30 and 55 minutes past each hour there
will be a transmission giving the balloon's
latitude, longitude and ground speed during
the flig ht. The callsign will be KB7JGM.
TNX to Bill Armstrong and Erin Porter of
the Earthwinds Hilton project for the above
information.

Ban on Cellular Scanners
Signed

President George Bush has signed in­
to law legislation that blocks the sale of
rad io equipment used to eavesdrop on
cellular telephone calls. It d irec ts the
FCC to withhold its equipment authoriza­
tion for any radio scanner that can receive
cellu lar frequencies or that can easi ly be
modif ied to rece ive such frequencies . The
equipment cannot be sold without FCC au­
thorization.

In about a year the law will also make il
illegal to manufacture th is type of equip­
ment in the United States or import any
suc h equ ipment mad e els ewhere. TNX
N7EP; Westlink Report, Number 639, De­
cember 10, 1992.

Hams Aid In the Wake of
Killer Tornadoes

Ham radio operators from throughout
the South have rallied forces to aid vie­
tims of a series of devastating torna­
does that ripped through Mississippi, Ten­
nessee and Alabama on Sa turday night,
November 21, 1992, and Sunday morning,
November 22nd. At least 16 people were
killed, with count less others injured and
homeless.

All but one of the fatalities occurred in
Mississippi Saturday night. At least six died
when a tornado hit a tra iler park in Bran­
don. The other reported death occurred in
Toone, Tennessee.

The storm knocked out power to many
homes in Rankin County, Mississippi, near
Jackson. Also disrupted were many normal
lines of communicat ions, inc luding tele­
phone and cellu lar telep hone service. At
least one 2 meter repeater was damaged
and knocked off the air, but most others

survived unscathed and were pressed into
immediate relief operations service.

With the traditional communications ser­
vices taken out, hams accompanied rescue
workers who used doors from ripped-apart
t ra ilers as makes hift stretchers to move
away the injured, according to a civi l de­
fense off icial.

In we stern A labama, Dan ny Bu fo rd
KC4RLA s pent t he following d ay in
Ethelsville, which was also hit by a severe
twister. Buford used his amateur radio gear
to help assess damage for the Red Cross .
Accordin g to KC4 RLR, he saw at least
three homes that were destroyed and many
house trailers damaged beyond repa ir. Bu­
ford sa id that it was all but a miracle that
nobody was killed in Ethelsville, where sev­
en people were hospitalized.

Amateu rs involved in "Skywarn" severe
weather spotting nets stayed on the job
overnight. They were reported to have seen
a tornado touch down about 11 p.m. and re­
ported it and other critical storm information
to authorities via 2 meter FM. The National
Weather Service confirmed the sightings on
Sunday the 22nd, noting that this help may
have kept the death ton from growing high­
er. Westfink Reports Youth Editor Sam Gar­
rett AA0CR and 1992 West/ink Report
Young Ham of th e Yea r A ng ie F ische r
KB0HXY were written up in the St. Lou is,
Missouri , newspapers for their participation
in Skywarn operations.

Earlier Saturday, tornadoes caused seri ­
ous damage and several injuries in parts of
southeastern Texas . Skywarn hams also
reported that a tornado touched down in
southern Iowa as well, causing several mi­
nor injuries. And in Ohio, members of the
Dayton Amateur Radio Association took
the DARA Emergency van to a suburb of
that city after a twister touched down, caus­
ing minor damage on Monday Novembe r
23rd. TNX KB4KCH, N8FPF, NOON and
others; Westlink Report, Number 639, De­
cember 10, 1992.

TNX •••
. . . to all our c ontrib utors ! You can

reach us by phone at (603) 924-0058, or by
ma il at 73 Magazine, Route 202 North , Pe­
terborough NH 03458. Or get in touch with
us on CompuServe pp n 703 10,775; MCI
Mail "WGEPUB"; or the 73 BBS at (603)
924-9343 (300-2400 bps), 8 data bits, no
parity, one stop bit. News items that don 't
make it into 73 are often pul in our other
monthly publ icat ion, Radio Fun. You can al­
so send news items by FAX at (603) 924­
9327.
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Fun at 10,000 MHz
Explore the wide open spaces of the 10 GHz microwave band.

by Gordon West WB6NOA

Photo A. The ARR 10 GHz FM system makes a ll ideal mobile microwave station.

The 10 GHz band ha s
plenty of elbo w room

for activity-would you be­
lieve 500 MHz wide? And
on any warm weekend you
can usually find plen ty of
activi ty on 10 G H1. if you
take a little dr ive to the lo­
cal hill or a mountaintop.

There are two companies
that manufacture 10 GHz
systems: Advanced Receiv­
e r Re se arch Compa ny
( wideba nd FAt tran s­
ceivers ), P. O. BOlt 1242.
Burtin gt on CT 06013,
(20 3) 582-9409; and SS B
Electronic USA (narrow­
band SS B/CW rransven­
ers) . 124 Cherry woo d
Drive . Mountaintop PA
18707, (7 17) 868·5643.

For local contacts o ut to
100 m il e s li ne of s ig h t,
wideband FM works great
at 10 GHz . The Advanced
Rece iver Re search trans­
ceiver is completely assem­
bled and is ready to go for
voice. MCW. video. or da-
ta. You could run up to 100 mW output
with a MIA-COM Gunnplexer, part o f the
$500 TR-IOGA transceiver syste m. Just
add 12 volts and a simple Radio Shack
mike and you are on the air, full duplex. in­
to a little plastic hom antenna that points in
the direction o f the other microwave sta­
tion. For jus t about a grand you could get
on the air INSTANTLY with the two ARR
transceiver systems. On a hot summer after­
noon you could probably exceed 100 miles
of communications range due to the atmo­
spheric condition called tropospheric duct­
ing. T he higher you go in frequency, the
more pronounced the tropospheric duct
gets. and the furthe r you can communicate.
My best range with the ARR system was
245 mile s from Southern California down
into Baja California.

Avid mlcrowavers have not been content
to work only o ut to a co up le of hundred
mil es . Th ey wante d a 300- to 400-mil e
range. so they switched from wideband FM
ove r to SSB. and as soon as a few SSB 10
GHz systems were on the air. contacts were
achieved well beyond 300 miles.
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The SSB Electronic USA Station

Fortunately there is a way to easil y build a
portable SSB or CW station for the 10 GHz
band usi ng the mod ules and components
available from SSB Electronic USA .

A typical station would consist of the fol-
lowing:

XlQ-1 local OSCiBator module
XTM-1 10.368 GHz transmit upconverter
XRM·1 10.368 GHz receive downconverter
HP-8761 single-pole. dOuble-throw. SMA

RF switch (or equivalent)
SMA to 10 GHz waveguide adapter
Control relay
Output fR relay
Muttimode 2 meier transceiver

The XlO-I local oscillator module puts 5
mW on 2556 MHz . A fifth ove rtone crystal
at 106.5 MHz is used in the temperature­
compensated oscillator circuit, and all multi­
plier stages are fi lter-coupled in order to
achieve a clean output.

The XTM-I transmit mixe r requires a LO
injection signal of approximate ly 5 mW at
10.224 G Hz.. We set the on-board attenuaror

I

Photo B. A completely portable 10 GH: SSB
station (200 mW output) can he easily as­
sembled through the use of the SSB Elec­
tronic USA 10 GH: transverter; a 2m multi­
mode rig and a horn (or dish} antentUJ.
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MFJ-451 Dedicated CW Keyboard5899 5 has 200 character type ahead
buffer and two 100 character

message memories with buffer aOO rneroory
full iMicators. Select features with One
Touch"N function keys. Usc Analog Sn™ or
type-in Speed (5-100 WPM), Weight (5-95%)
and Sidcrore (3<Xl-3300 Hz). Has speaker.
3lhx l \4 x:J1h inches. Use 12 VDC or 110
VAC with MFJ-1 312B. $12.95. Keyboard
supplied may vary from the one shown here.

Nearest Dealer/Orders: _7-1800
Technical Help: _7-TECH(8324)

• 1 year uncorxlilional~ . :J) clay rro-oey ba:;Ii;
~ I1eSS srtt) on orders Irl:m MFJ • Fflle c8IaIog

M~~
l\U'J E.",..:RPRISfS, INC.

8:1\ .N4. Mt>S. Slalc. MS 3'n62
IflOl )32J-5lWJ; 8-4 :JlJ CST. Mln.fn
FA.'\:: (NlIl~I; Add S7 ~'h.

MFJ .. . moIdng quality affordable
Pnces InIl speo::iIo:ato"e aqe<:l 1O d'IIo'Ige " OW! "lfl~. ""

i~t 'r~ '" \ _ MF~[~':t~£J("::~~~U Powerful Morse Code Trainer You can insert conunands within a stored
,~'< _~~ _ A powerful Morse code message. As you play it back. these
.• ~-- I=--: ::::;~;"'..:.-:~ ==.w _n "" _..... :ra': htOllp=,K:eonhOfor ::=a~~'~xar:~e~~
'- i - ' =.t~ 0:;) -;1: "= nonnal mode. numbers, replay messages ccotinuoesly, call

~-r;~T~~;t~ ~: _,.>., ~~a1:~!~J~;~';~f~' ~e=;fl~=€:.O'
practice. You can use standard 5 automatic word and character spacing make

~1Fl-492 MFJ's new Menu Driven character groups. more realistic random I to 8 your CW sound like perfect code. Or you$9 9 9 5 !"lcmory Keyer~ ~ yoo character groups or select specific six character can adjust the spacing for a more distinctive
immediately enJOY your sets to work on. individual sound lhat OX sarons will noIice.
MFJ.4 92 without reading an Yoo can instant-replay a random session to Plus more • • •

instruct ion manual - there's no keypad, no check your copy. You get contest serial numbering (0-9999)
complex sequences. nothing 10 remember. You can store custom code practice with auto-increment. You can send an N for 9

You simply select a menu by pressing a sessions in memory for later replay . and a T for 0 to save time.
bonon. An LED lights to show you which Here's what you can do MFJ's Analog SdN Icts you adjust speed.
menu is active. You select a feature by with :\lessage Memories . , , weight and sidetone just as smoothI~ as a
prosing a feature button. lt's as ea.sy Message RtpeafN lets you repeat knob - dot/da<Jl paddles are used as an
as using a computer touch screen! messages continously . You can also insert upJdo\\TI conu:ol: .
Each menu is cl~y printed ~ the pauses within a message . This lets you call You get built-in sidetonc. speaker,
front panel - there s no confusion . front panel volume contr ol knob and

From the menu you can save and Menu Driven Memory Keyer /Bencher Paddle Comho adjustable 3(X)...3CX.XJ Hztooe..
play messages ... decrcmc.nt serial MFJ-4'X) The besr of all CW worlds - nearly all the You can use automate, serru-
n.umbers set speed..weight: S 1649 5 fearures of the MFJ.492 Menu Dri~m MemJJ)' Keyer automatic bug or handkey modes.
scctore enter iambic. scrru-euro. in a COf11QCl configuration thai fits righl: on the Bencher reverse dot/dash paddles, select
handley, rTle'i.o;age queue, paddle ianDic paddle! Yoo can boy the combination or jW iambic A or B or non--iambic modes.
cummand modes . . . tum on(off the keycr for your Bencher. You can adjust weight from 5 to
sdetone, transmitter tune, keying You get message memories, Morse trainer. 95% and compensate for transmitter
output on/off . . . select iambic A or sidctonc, automatic serial numbering - plus distortion with a special transmitter
B. reverse paddle, Morse trainer and more. 5x3x5 'h in. Uses 9 volt battery, 12 cornpenseuon feature.
store starting serial number. VOC or l IO VAC with MFJ-13128, A tune feature lets you key your

You can bypass the menu by key- 512.95. MfJ-490, $164.95, Keyer!Bcncher transminer for tuning.
ing in simple two letter comrnaOOs. Combo. MF~X, .5109.95- .Keyer only. You can tum off the keying outpUt

When you select a feature the Mernof)' expan"JOII kiJ: 110( available. so you can practice without keying
kcyer tells you it" status in CW. your transmitter or unplugging your
Memory expandable to over 8000 characters CO, listen for an answer and then resume keycr.

You can expand the MFJ.492 standard 192 can ing CQ by pressing a single bUII~n . You g~t di rect and grid block keying.
characters in u)(Jr soft sectored message Each pause can be up to an hour -- It Keys solid state and tube figs.
memories to over 8(0) charecers in eight makes a perfect Automatic Beacon. Special MARS.characters are recognized
message memories by simply plugging 111 the Mnsoge~ calls odter messages and and can be used 10 messages.
MFJ-80, $14 .95, Memory Expansion Kit. Message Qume_I!!ays messages in sequence. .l.lse'< 9 volt benerv. 12 VDC or 110 y AC
Memories backed-up by lithium battery. You can store QTH, rig, weather and other With ~FJ.13l2B, $12.95. 6Yix2Y:l x.6.~ 111-.

Smooth .~ Control information in separate message memories . J\.UJ-SU , $14.95, Memory Expansion KIt.
an;1tlay these in any sequence you want! ~xs you' MFJ A92 to &XX) charactersMatchtne your C speed to a OSO is i:O . :-+.. essage Editr04 lets you correct mistakes . adds four additional message.

best done by ear. The MFJ492 lets you. while recording a message •• you don't have ~IFJ-492X . $1 14.95. MFJ-49i with
malc~ speed by tu~ung a knob or by usl!1g to stan all over if you make a mistake. MFJ-80 Memory Expansion Kit installed.
MFJ s Analog Set . In this mode. pressing While you're playing a memory message MFJ-78 . $19 .95 Full function Remote
the dot: or dash paddle smoothly mcrcases or b k-i . - _..> • , ' . " • d
decreases speed from 5 to 100 WPM . You you can reac-m at any ume 4I1U insert Lontrol puts message fl.lC~oncs an menu
can also customize the range of the speed comments from your paddle and then resume control .at your finger tips for real
knob for precise control. playing your mcssage. co nvenience.

MFJ Super Menu Driven Memory Keyer"'/Keyboard Dedicated CW Keyboard
_..:._-.,.",_~=_=. As you key in CW, ASCD is also being

~ •• -! 4! - we '=;;''':-': sent 10 the serial port. Yoo can use your: 0 0 computer to record an entire transmission.. • * In addition to the powerful Morse
• _.- Code Trainer, in the MFJ-492 you get . .

MFJ-493 You .get all the features of , • , an FCC Exam SimulaJor thai sends513 9 9 5 the Mf1492 plus these . . . random QSOs ex.aetly like the FCC exams.* You get 32,llXl wben you can copy these random QSOs,
characters of memory. you're ready to~ your exam and upgrade!

* PluJ!:.in a standard mM compatible , , , MFJ's QSO Simulator makes
101 AT type keyboard and you have an learning Morse code really fu n. II' s like
extremely powerful full featured stalltlfilone making real on-the-air contacts. You can
ceyboard kcycr. All commands. functions answer a CO or call a station and enjoy a
md memories can be done through the nice a QSO. You' lI get operating experience
reyboard. Plus you get additional message while boosting your code speed. .
nemories and featu res. , • ' a new Word Recognition Mod~ gIVes* Built-in serial pon lets you combine you h..llldreds of commonly~ words ~.
he power of your computer with the amateur radio for you to pracucc recognwng
I'1 FJ-493. Use your computer to compose, entire words instead of individual letters. With
unld and store a complete library of often practice you can learn to copy words in your
rscd messages, generate custom code head without writing it down and carry ~ an
eacticc session... and cxams and download to entire CW COClVersation withoul fXlPCr - Just
.tFJ-493. control your keyer. automati~ally like the pros.
et up keyer for different opemtors dunng Compact 1 'hx2 lhx.6 ~ inches. Use 12 VOC
ontest , display, edit and save rncssagc or lIO VAC with MFJ-1312B. $12.95.
1Clllories and keyer scttings. I\IFJ·19, $19.95. full fu nction Remole Qllltrui.
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Photo C. A horn antenna is a good choice f or portable 10 GH: vprr- Photo D. The 10 GH: horn allte!IIUJ is easily bolted to the waveguide
arion. It can be easily f ed with a waveguide-to-te-connector section. flange.
Standard coax adaptors reduce the feedpoint to an SMA connecror.

Photo F. Jim Ford N6JF measured over 210 mW output Oil 10 GHz
using tile SSB Electronic USA trwuverler (shown on the lower left of
the workbench).Photo E. Close-lip ofthe "plumbing" 10 the SMA 12-mlt relay.,

j

two-foot and four-foot dish from An ixter
Mark.

The modules are complete ly pre-tested
and pre-assembled inside their rectangular
silver cans. Jerry at SSB Electronic USA re­
lies on the hams to do their own setup o f the
individual modules. Jerry indicates it 's a
weekend job. and most of the time will be
spent in " plumbing" all of the components
together to match his suggested layout.

The tot al component cost for my entire
syste m , INCL UDI NG THE 2 METER
MULTIMODE TRANSCEIVER. was a litt le
over Sl .()()()........cxaetly twice the amounl of a
pre-assembled wideband FM tran sce iver.
There was also several days time spent in
putting everything together. test ing, luning,
and tracking down some of those illusive RF
relays.

Performance

Once the sys te m gets turned on and
warmed up. stabili ty is rock-solid. I tuned
into several 10 GHz CW beacons. and after
warm-up there was no noticeable drift. The
beacons are a n excellent wa y to double-

Assembly

I chose the Kenwood 75 1 mu lt imode
transce iver because it was easy to c ut out
the PA section for an almost perfect 100
mw output. My thanks to Craig Martin at
Kenwood for the documentation to insure
no output spikes. On the back of the Ken­
wood 751 is a jack connected to an internal
PT'T re lay. and this allows me to control
the 10 GHz transvertcr for a simple push-to­
talk operat ion . Yo u must make absolutely
sure you don 't lose your PIT c irc uit to
the transverter- tra nsm itt ing whil e the
transvener is still on receive would mean
immediate destruction o f the receive mod­
ule.

RF switching is accomplished with an ex­
pensive HP SMA 12-vo lt RF relay. You can
find pl enty o f 2R-volt re lays at the swap
meet, and this is an alternate way to go if
you can 't locate a 12-volt relay with S~A

connectors. You will then need to convert
from the SMA jack over to an Nc onnecror,
or direct ly to the 10 GHz wave guide that
will ma tch up with your 10 GH z hom or
dish. I run a hom and also have an opt ional

fa approximately 100 mw of IF dr ive from a
modi fie d Kenwood , Yacsu or ICOM 2m
SSB transceiver. (The transceiver needs to
be modified to cut out the PA section in or­
der to limit power output to no more than
100 mW.)

An act ive GaAsFET mixer is utilized to
provide a sum and d ifference outpu t o f
10.224 GHz, plus or minus 144 MHz IF in­
put. The summed output of the mixer is se­
lected by an on-board cavity filter tuned to
10.368 GHz. The resulting signal is ampli­
fied to approximately 200 mW output by a
three-cavity coupled GaAsFET amplifier
stage. That's right, folks, a whopping 200
mw outpuu

The XRM- I receive module conta ins a
mixer for an injection signal of approx i­
ma tely 5 mW at 2556 MH z. A separate
S MA connector is provided for low output
at 10.224 GHz for transmit mixer o pera­
tion. Received signals are amplified by a
two-stage. low -noise GaAsFET preamp
with a noi se figure of about 2 . A cavity
filte r follows the preamp to provide filte r­
ing. A mixer is used to provide IF output at
144 M Hz _ goi ng to yo ur mult imode
transceiver.
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A TH'" - B AR GRAPH F R E Q U E N C Y COUNTERS

Check out the ALL NEW A TH-1S .. . It's FAST I

STAR T E K INTE R N A T / D N A L INC

The ATH-15 can ACCURATELY READ an input signal, DISPLAY the frequency
and AUTOMATICALLY switch to HOLD status, in less than 8% of a second II

ATH-1S

SAY GOOD-BYE
TO RANDOM
COUNTlNG &

FALSE READINGS

MADE IN USA

• ATHlII
- AUTO TRIGGER & HOLD ATHlII

refers to oU' exclusive new AUTOMATIC TRIGGER & HOLD circuil: with
• ONE-SHOT ATH- 0PTl0N AUTOMATIC CLEAN DROPOUT. With ATH- you can SZ'I good-bye m aImosl: aI

AUTClMATlC ClEAN 0A0P0l1T of that annoying rancbm courting and the false readingS we have bEICOme
• accUSlOl'l'leCl to when USing portable COlI"IterS. The mod&! ATH-1'SIs an ULTRA
• 800% FAaI EH RESPallSE llME HIGH SENsmvfTY. 1 MHz 10 1500 MHz freQuency cotner with an INTEGRATED
• ULTRA BRIGHT LED OK)lT8 -, BAA GRAPH cicuit which hICantty diSplayS the Sigllill strength of an inplA Signal

from < 1 MHz 10 over .. GHz. When the A TH- teatu'e IS used, the counter
• MAXIMIZED SENSITIVITY< 1mV typ displays the last readable signal received. It automati:aJIy triggers on a readable
• 3 to 5 HOUR NI-CADI STANDARD signal and automatiCa~ SWitcheS to the -hOld" stalUS when the SIgnal diSSaPElars.
• BAIIERY CHARGE INDICATOR Because Of AUTO TRlQGERJNG. ee rnt reading Is COllect. If the signal SlOps "

the middle of a sample Of gate time, the last complete eccwate reading wiI be
• 4 GHZ · 2 INCH LED BAR GRAPH displayed and the tnI: switched back 10 "HOlD" status. hera the AutoMAnc
• 2 RANGES. 6 FAST GATE TIMES CLEAN DROPOUT p-events the CIisplay Of erroneous cata, at this is done

autornatearty, with hands free operation . and • v.orks gltat III
• 1 PPM TCXO STANDARD We are fll"ttlef responding to user requests by offering a ONE-$HOT ATH"
• HIGH STAB O.2PPM TCXO 0PT10N option. ThiS consists of a ONE-5HOT select switch. a push button RESET switch
• MANUAL HOLD FUNCTION and tv.o LED W\dicators all located on the top 01 the counter (not ShOwn). When
• BlANK DISPlAY FU........,...,.." I this fuoction is used. the ksI: readable signal that triggers the counter wiI be held

I~ 1 1V'l' on the dis;lby unti manoaIIy reset One push Of the reset blAton wiI reset the
• 9-1Z11 AUTO-Pa.ARITY PNR JACK display k:l zeros and enable the ofll7Sh01 Ci'Cuit again. 11le~ can be blanked
• St:arCablll ALUMINUM CABINET or I\.I'J'led orr pending the auto D'"iggering from an inpLt signal, which also saves

00_ ..- batteIY operatiOn.
• 1 YEAR UMrT'ED WARRANTY RESPONSE TlME, defined as the time tram the be~innlng of the Input signal to a

stable. acc....ate. readable display. has been etamatlCally speeded up. The
RESPONSE TIME is actually 800% faster than prElvIJUS models and If you
COIlSider not having k:l manually tIYOw the hOld switch, at just the right time. the
A TH-18 is fin:tionaIy the faStest counter you can buy II

ALL MODELS
IN STOCK
WE SHIP

SAME DAY I

SIZE: 4"H X 3.5"W X 1"0

*A TH-115 FREQUENCY COUNTER
WITH NI-eAOs & 110VAC ADP $235.

FACTORY INSTAl l EO OPT1ONs:
IOIS-ATH·15 ONE-SHOT ATH" 40.
, HSTB-15 HIGH STAB TCXO D2ppm 100.

ACCESSORIES:
ICC-9O BLACK VINYl ZlPPER CASE 12.
ITA.go TELESCOPING BNC ANTENNA 12-
' P·11D PRJBE. 200 MHZ, l X·l0X 39.
'M2Q71C CABLE FOR MFJ-2071208 10.

STARTEK INTER N ATIONAL INC

398 NE 38th se. Ft Laudet'daJe, FL 33334

CHECK tt OUT• •. B£FOR£ YOU BUY A COUNTER
Does ear Graph g;.o /N$TANr"""", or 3 gate bmeS de layed?

Does Bar Graph Ve01l: on every range? Over 2 GHz? With HOLD on?
Does HOLD swilch~E the GA.TE selec:'tOn wt1en t\Jlled Off?
Does ri 8El.FOSCItJ.AT£ - randOm COU'lt with no inpLA Signal?

How marTf swtteheS needed to selElCt range? Gate timeS per range?
How lOng ecee unit operate with batteries? One hOlS?

NO PROBLEM wfth a STARTeK POCKET COUNTEFr" /I

Orders & Infoon8tion
305-561-2211

Orders only
800-638-8050

FAX 305-581-9133
TEAMS:St~ otwrv- for RoridII add $4 + lax.us 1 Canao:k ~ mI'I ·110 mu), 0"'" add 15% of
II*l. coo 1M $4. Me 01' DISCOVtR~ Pricee
&~*- • t;egt ~ ct.-ve oMf'louI noa or obIgalion.
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like no one has ever suspected before.
Come on up to 10 GHz- there 's plenty of

elbow room, and there 's no shortage of pre­
assembled equipment. II

Figure I . 10 GH: trallSv'rt~r mun:ofln~ct diagram. Courtesy ofSSB Electronic USA .

XLO-! 2556MIIL
om

-e: L.O. OUT _l O.ll4GHL L O. tN ' 2556MIIL
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XRM -! + ~TH FEEDTHROUGHS
AT ALL TIMES!

+ I-

LF. OUT · l u MHL lo.J6lIGHL IN P-
(TO B' RDAYl

I.F. lN - 144MHL l0.224GHL W IN'PUT 0-1
(TO IF RI:LAYl

+ 13.1 APPLY DURISG

XTM-! + f- TRANSMIT OSLY

poIO.368GHL om

- ....
MicroWllV ~

R~lly

. .

running with 10 GHz equipment. While 10
GHz "experts" say it can' t be done at the
200 mW level, lime will tell! The right con­
ditions could open up a 10,000 MHz path

check that your receive system is up and
running properly.

For transmit, output at 205 mW was con­
firmed with some elaborate waveguide tap­
off equipment, but was confirmed using a
simple microwave leak detector available
from Radio Shack. Holding the microwave
leak detector near the dish or hom aperture
revealed plenty of energy coming out of the
sys tem. While the little Radio Shack mi­
crowave oven leak detector is not very sci­
entific, it was the bcst thing going during the
recent microwave contest when no one else
up on the mountaintop had any real way of
knowing that their system was up to par.

Our first contact was with Bill Alber
WA6CAX over a path of 305 miles between
Southern California and Arizona. He assern­
bled his own SSB Electronic USA system, but
opted for manual switching between TX and
RX. We both used Anixter Mark two-foot
dishes, and we had signal strength to spare.

We found that we could bounce the 10
GHz SSB signals off of passing aircraft, too.
Afte r all, 10 GHz is where most marine
radars work. It was interes ti ng to hear the
Doppler shift as the aircraft was approaching
both our stations.

So if you 're looking for new frontiers to
explore, and want plenty of elbow room. do
consider the 10 GHz band. On any warm
weekend there may be as many as 20 or 30
operators in your area participating in some
mountaintop activity. Usc a separate 2 meter
transceiver for coordinati ng your contacts. or
switch over to a relatively small hom, point
in the general direction of suspected activity,
and tune around looking for a signal. You
might be surpri sed at what you hear!

Presently Southern California ham radio
operators have their sights on setting a new
10 GHz SSB record between California and
Hawaii, with Paul Lieb KH6HME up and

Build a Super-Horn Antenna for 10 GHz
With lhe concept that bigger antennas have enough to hold its shape out 10 an exit opening

more gain, I though it would be fun to develop of about three feel on a side-just anough room
and build a 10 GHz hom antenna with a 101 of to fit imo my station wagon's rear hatch open- .-..,gain . . . one that would just fi l into my station ing, ,

• •
wagon for mobile microwave use. We fabricated two sheets of aluminum iruo "

•
••

From the 10 GHz antenna bible, the RSGB shape using a panem press break for nice tigbr • --•
• •

VHF/UHF Manual, I found a passage which comers. We then manipulated both sections into

c1-described 3 hom antenna as a "Waveguide feed place for a perfect extension of a small 10 GHz
appropriate to the frequency (WR-90 wave- hom that gave us good results in earlier tests. N••

guide) which is smoothly fl ared in both planes We confinned our measurements using the RS-
so that a wave inside the guide horn can expand GB formula (see above). -. -in an orderly manne . . ," In other words, take Tbe next step in the fabrication of the super ---- --the usual 10 GHz hom and extend its sides in hom was 10 ben-arc the two halves together 31 --- •-- . ,
bo(h the vertical and horizontal planes. 10,000 degrees, using 5356 welding stock. ---,

The formu la is: 4ltABJI,.l Sanding cleaned up the joints for a smooth fin-
ish on the inside surfaces. We heldour breath 10

(where A & B are the final aperture di- make sure lhe entire hom would keep its shape
mensions). Figure 2 describes the shape without distorting under its own weight. II held
of the hom. up fi ne with little warp.

Construction We anached a waveguide feed assembly, pat-
Figure 2. Dimensions and calculations fortemed after our small-hom sample. A small file

The local metal shop at the college thai I gave us an almost perfect match to the WR-90 th~ 10 GH: Super Horn allt~llna . The horn
teach ham classes at came up with some 5052 formula appeared ill the RSGB VHFIUHF
aluminum sheet. At O.06r thick, it's just rigid COilli" ..~do" po~ n manual.
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. nd tomorrow
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Number 5 on your Feedback eerd

The 23-Foot Indoor Antenna
Make an effective 20 and 80 meter apartment-dweller antenna.

by Richard Q. Marris G2BZQ

A

Figure J. A 23{001 indoor amennafor 20 meters: Ja ) 20 meter alltellllQ; Ib) 20 meter helical
ground.

•

L (See Ted)

For 80 Mei ers

Figure 2 shows that the same 23 feet of
wire is used for 80 meters. with the add ition
of a vertical end hel ical coil L2 which, in
fact , is a combined loading coil and radiating
element added to the end of the 23-fool wire
(A · B).

Using 22' 6" of the same PVC covered
wire, wind 21 feet helically on a 112" diame­
ter wood dowel or plastic tube. spacing the
turns over a width of 3' 8". A tail of IS" will
be left at the top end and, filled with a strong
cli p, it can be attached to the main an tenna
wire at point B. It will be necessary to fit a
suitable wood base to hold L2 vertically.

........ .. ..

A 10 B lenirItl • 23 ,...

FIgure 2. The Indoor 80 meter QlIlelUlQ.

-

·- ;;;;;,;,-,;,; 9------------~T · -------­
,.....
Wi,. End

,K( ~jJ SICT 1a so 23.

To TXlATU ~".

e . eOpF

point where the impedance reaches 50 ohms.
Unfortunately, at the same time the reac­
tance has also increased, but can be tuned
out with a series capacitor (C in Figure la).
This variable capacitor sho uld be a good
quality ceramic type. of equivalent size to
that in your transmitter 's PA. II should be
mounted in a plastic box with a large diam­
eter plastic ins trument knob. Coaxial socket
SKTl can be connec ted to a 50-ohm out ­
put having a pi network output, using a short
length o f RG58 feedl ine. Better still . an
exi st in g 20 meter ante nna tu ner (AT U)
can be inserted between SKT I and the rig.
This will help elim inate TVI.

•. . . _... _-
p_.~u;,;FiIIl'Iing u.. +AI0 8~ . Z3_ ' ",,.

+
T ~>-... "·-. -.--. . . ---- _. -.._- -.

, L 1 A ,

!• •
I:

, I'" .. 'L1.1._"'1'~•

~1C1 I • so :r.J9

•
:( c._ ,........_ ....... -.and 011

".11Z· ............ L2 .'l_oln_lPO, •• • inau"--al"'- hook...p-- - -. .. - -- .. . ---.. .--.
t -J:. wi .., \OOu.... on. lIZ' 00_.

....nly .pooc:ed owe, "."

Aru (L'.C. SKT)
'" -.. Bo_

.

For 20 Meters

Sec Fig ure I . As an antenna wire is in­
cre ased in length above 1/4 wavelength
long. the term inal impedance increases to a

~I)· Solution

With just 23 feet o f wire across a room, it
is possible to quick ly gel onto 20 and 80 me­
ters in a minim um of time and at minim um
cost.

In each successive Q11I move. the good
old 23 feet of wire has al ways been used
fir st, to get G 2BZQ back o n the air again
within a few hours of taking up the new resi­
dence.

Figure 1 shows the 20 meter version, and
Figure 2 that for 80 meters. Note that the
same 23 feet of wire (A-B) is used for both
bands. Assuming that your transceiver can
be placed in the comer of a room, A-B will
consist o f a drop down of about four feet to
you r rig, and the remaining 19 feet will be
h ung ho ri zon ta ll y d iagonally across the
room, at least 9" below the cei ling. Wh ite
PVC covered stranded hookup wire (#22
gauge-Radio Shack #278-1218) should be
used as it is inconspicuous against a white
ceiling. It should be supported by nylon fish­
ing line which is also inconspicuous.

This antenna sho uld be kept away from
electrical wiring, water pipes. etc. Terminate
with a small plastic ring at point B, leaving
about 2" of bare wire han ging down. Sup­
port the plastic ring to the room comer with
10 lbs. breaking strain nylon fishing line. At
the other comer of the room , support the
wire to that comer with fishing line. leaving
a drop down at A (about four feet), which is
near the transceiver. This is the 23-foot an­
tenna!

Relocating into an apartment for the first
time can have a very traumat ic effect .

This. o f course. al so applies to any othe r
habitation where an HF outdoor antenna is
no t permitted or is physically imposs ible to
erect.

This first happened to me (licensed for
too many years to remem ber how many)
when, over 30 years ago, new employment
mea nt moving the QTI{ at regular intervals,
and turned me in to an apartment d weller.
S ince then I've tr ied and evolved many
apartment antenna type s, including loops
and hclicals.
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The 23·Foot Indoor Antenna
Continued f rom page 16

At the transm itter end of the antenna wire.
a simp le LC ATU matche s the antenna to
your rig. The ATU sho uld be built into a
metal box. L1 consist s o f 14 close-wound
turns o f l 8 -g auge e name l coppe r wi re ,
wound on a 1.2" diameter pvC form . L1
should be mour ned in the metal box with at
least a coil diameter of clearance away from
meta l work. CI should be a good quality
variable capaci to r of 300 pF c apaci ty, o r
even 500 pF.

The simple ATU consists of L1 + C +
SKTI. in a metal box. However. an existing
good LC. 'T' or other ATU, could be used
in place of the one shown.

Wire length A-B. plus the vertical helical
section L2. fonn the radiating antenna. L2
should be mounted vertically and fitted with
a wood base to support it-it sho uld be at
least 15" clear of walls. etc.

Ground Systems tor 20 and 80 Meiers
Ground connections are an ongoing prob­

lem with the indoor antenna. If there is a
metal water p ipe clo se to the T X, then a
short wire stout flex can be cl ipped to it to
form a grou nd. Do not connect to a plastic
water p ipe . g as p ipe s or e lectric wiring
co ndu it. On 20 meters. the co n nec ting
lead should not e xceed about six feet, and
on 80 me ters up to 15/20 feet sho uld be
satisfactory.

Figure lb shows an artific ial ground for
20 meters. It consists of 36 feet of PVC cov­
ered stranded wire (Radio Shack #278-12 18)
helically wound around a six-foot length o f
5/8" d iameter dowe l of p last ic p ipe. The
turns should be spaced to fill a length of 5'5"
on the dowel. The ends o f the winding can
be secured with tape. The connecting lead
sho uld be fo ur fee t lo ng . Th c a rti fic ia l
ground should not be laid on the floor, but
provided with supports at least 24" high and
mounted horizontally. Various positions rel­
ative 10 the antenna should be tried for the
best results.

I developed an excellent artificial ground
for 20/80 meters when living in Minneapolis
in the 19705. The operating positio n wa s
nc ar a very large metal-framed d ouble­
glazed window. A short ground lead was
clipped to the metal wi ndow fra me and
proved to be most effective on both 20 and
80 meters. I have since tried this idea at oth­
er locations. No do ubt it fanned a vertical
ground piane.

Concl usion

Thi s s imp le 23-foot antenna g ives an
apartment dweller a quick and effective way
of working on the 20 and 80 me ter bands. Of
course, the higher the antenna the better the
results. I have worked OX on 20 meters us­
ing both 10 and I()() watts CWo and up to
about 3,(X)() mil es on 80 meters. However. in
the in tere st s of d omestic safety and TVI
e1imimation, a low power TX is suggested.
no more than 20 watts. iii
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In our continuing effort to present the
best in amateur radio features and
columns, we recognize the need to go di­
reeuy to the source-you, the reader. Arti·
c1es and columns are assigned feedback
numbers , which appear on each arti clel
column and are also listed here. These
numbers correspond to those on the feed­
back card opposide this page. On the
card, please check the box which horIest­
ty represents your opinion of each article
or column.

Do we really read the feedback cards?
You betl The results are tabulated each
month, and the editors take a good . hard
look at what you do and don't like. To
show our appreciation, we draw one feed­
back card each month and award the
lucky winner a free one-year subscription
(or extension) to 73.

To save on postage, why nollill out the
Product Report card and the Feedback
card and put them in an envelope? Toss
in a damning or praising letter to the etli·
lor whi le you're at it. You can eios enter
your aSL in our aSL of the Month con­
test All for the low, low price of 29 cents!
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Accurate Low Cost

VSWRMeter
Convert this CB accessory for 1.8-450 MHz operation.

by Phil Salas AD5X

Expected VSWR

1:1

1:1

1.5:1

2: 1

Measured VSWR

1.05:1

1.10:1

1.50:1

1.80:1

Then I put in new 1/4 watt 150 ohm resis­
tors, as shown in Figure 2. Orient these resis­
tors so as to minimize lead length . Also, po­
sit io n the resistors so that the lead lengths
are identic al on both resist o rs. It doe sn 't
mailer too much if there is some lead induc­
tance. but it 's important that the lead indue­
ranee on both resistors be the same.

Next, I p ut in two new IN34A detecto r
d iode s (a va ilable from R ad io S hack) as
shown. Again, orient the di odes for mini ­
m um lead length and ensure that the lead
length on both d iodes is the same.

That's all there is to it. Now for some
measurements.

The Results

For my test loads, I again used my 50­
ohm precision term ination, a 75 ohm F-type
term ination with a F·to -PL-259 adapter, a
home-built 100 ohm termination. and the
Radio Shack RS 21-506 15 wall DC· 500
MHz dummy load The 100 ohm termination
was built by sliding a I wan 100 ohm metal
ox ide resistor (RS 27 1· 152) into a RG-6 F-

Results at 445 MHz

50 ohm precision load

50 ohm 15 watt AS lo a d

75 ohm TV termination

100 ohm termination

the quality of the coaxial coupler itsel f. The
to tal internal co upler length measured five
inches. For best performance, a di rect ional
coupler should be less than a quarter wave­
length at the highest frequency used. A quar­
ter wavelength at 450 YlHz is about six inch­
es , so it appeared there was so me potemial
here. Unfortunately, the internal components
had very long lead lengths and were poorly
dress ed. Su re enough, a preci sion 50 ohm
load measured with this meter showed a 2: I
VSWR at 146 MHz, and a 2.8;1 VSWR at
445 MHz. Obviously, this would not do.

~Iodir)'ing the C B-Iype Meter

F igure 2 is an internal drawing of the
VSWR meter. The firs t thing I did was re­
move the detector diodes, 150 ohm terrninat­
ing resistors, and bypass capacitors . I then
cl eaned ou t all excess so lder. Next, I made
new bypass capacitors by paralleling good
rectangular ceramic 0 .001 and 0 .01 IlF ca­
paci tors, as shown in Figure 3. The 0.01 IlF
capacitor is a good bypass at lower frequen­
ci es, and the 0.001 IlF capacitor is a good
bypass at higher fre -
q ue ncie s . Mo unt
these capacitors di-
rectly to the term i-
nal strips at either
end of the co uple r.
attempting to make
the lead le ngths as
close 10 zero as pos­
sible.

SWR

N othing beats a good VSWR meier when
il comes to playing around with new an­

te nna design s. Un fo rt unately, meters that
work up to 450 MHz can be quite expensive.
Th is artic le describes simple modifications
thai ca n be made to popular C B-style VSWR
meters 10 enable them to accurately perform
up through the 3/4·meter ham band .

T he Meter

Figure I show s a popular CB-type VSWR
meter. Made by many different manufactur­
ers, they use an internal directional coaxial
coupler. They were very popular up until a
few years ago when the transfo rmer type
VSWR meter beca me more pop ular (un­
doubtedly due to their lower man ufacturing
cost). The Cls-type meter is widely available
at swap fesrs, and can be had for very little
money. I paid $5 for min e at one of our local
electron ic side walk sales.

Upon ge lling h o me wi th th is unit , I
opened it up and was very impressed with

150 ohms

<2>
' ·"pI I
FWD REF

o
L..-.....:.S.n.itivity'---'

~N34A

1N34A

"t

_01 .F
.nd

,c..;_,oo1 J.lF

150 ohm

Figure I. The once-popular CB-rype VSWR
meter.

.01 J.lF

.nd

.001 J.lF

Figure 2. All internal view of the VSWR meter, showing the components to replace.
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restrictions.The vente nnat
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gets out! irs nearly invisible and
the most rugged antenna made.
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Figure 3. Mal.ing uew bypass capacitors.

56 connector (RS 278·214). A I watt res ts­
lor fils perfectly in to this connector, and a
1/2 wan resistor fils perfec tly into the RO·
59 F·j9 connector (RS 278·211). The mea­
sured results at 445 MHz were as shown in
the table.

Not bad! These results are certai nly accu­
rate enoug h for vir tu al ly a nyth ing most
hams would want 10 do. Also, I was able (0
gel a full-scale forward meier deflect ion at
450 MHz with only a quarter walt of trans­
mil power,

I have described a means o f modifying a
common variety C B- slyle VS WR me ier
such that it becomes virtuall y a precision
VSWR me ier up thro ugh 450 MH z. The
price is right and you' ll have a piece of lest
equipment you' ll be proud of. III

.01)JF

CAN YOU SPOT THE ANTENNA?

.001 ~F -+

Preece ad d S4.S0 fur ..hippin~ a nd ha ndl in2. Dea ler inquir in in vited. F1w Rrn...hure o..r 1'lfIr tffl r

CIRClE 228 ON RUDER SERVICE CARD
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Number 7 on Y041# F••~k card

An Effective 160 Meter Antenna
How to build one on a small residential lot.

James S_Stanley KA6MMQ

Since the lime of th e year had arrived
when low frequency propagation char­

acrcrlsucs a re improving. my enenuon
turned to finding a way to erect an effective
yellow profile antenna for 160 meter oper­
ation. Since we live on a small residential
101 . approxim ately 100 feel by 100 feet
square. my options were limited. After re­
viewing a few .designs from several anten­
na reference books, it looked as thou gh the
"inverted L" Marconi antenna was go ing to
be the o nly practical choice given the space
available .

The ;\Iarconi L-Type

A typical Marconi L-type antenna con­
sists o f a wi re which is 1/4-wave leng th
overall at the desired operating frequency.
The length in feet is de tennined by the for­
mula:

234
= length (Ieet)

The usual installation of a wire inverted
L antenna fo r 160 meter operation con sists
of tw o suppo rt poles or o the r structures
spaced approximately 100 feet apart. Both
supports need to be 30 to 40 feet o verall in
height. Figure I sho ws a vertical elevation
sketch of the typical L-type antenna. Note
that a single wire is used to form the radia­
tor portion of the example antenna.

I chose to use steel mast tubing. sold by
Radio Shack in IO-foot lengths. to act as

the end suppo rts for the antenna system.
The feedpoint had to be located near the
back co mer of ou r property so I used the
in side wa ll o f the co nc re te block fen ce
which surrounds ou r back yard to act as the
on ly support for the Su-foor mast . After
drilling the concrete wall and installing ex­
pansion bolts. I used two 1_ 1/4M electrical
conduit clamps to fasten the mast to the
concrete . The installation is simple : The
co nd uit cla mps hol d the mas t t ight ly
against the wall up to approximately seven
feet above ground leve l. The masts have
s uffi cien t ten sile strength so as to not
break. They do. however. flex a bit in the
wind. The other 3D-foot mast is anchored
to the ou tside wall o f ou r house. A standard
mounting kit was used for the support. Nei­
ther mast has any guy wires o r ropes at­
tached 10 it for stabi lization-it simply was
not necessary.

As you can see from Figure 1, ground
radial wires are required in order to achieve
satisfactory performance from the typical L
antenna. In many cases like mine a few ra­
d ials can be installed but the number and
length are some what limited. The basic
rule of thumb is to install as many as possi­
ble that are 1/4-wavelength long at the fre­
quency of interest. My antenna system has
two radials that are 135 feet long and sev­
eral more thai are shorter, You may want to
bury the radials to protect them.

After erect ing the wire as shown. I made

several resistance/reactance measurements
at frequencies between 1.800 MHz and
2.000 MHz by usi ng a n RF im pedance
bridge connected to the feedpoint o f the an­
tenna. I used a General Radio model 9 16A
RF bridge, a long with a G eneral Rad io
1211 -C unit osci llator as a signal source. I
also used a Kenwood model R-2000 receiv­
e r as the null detector for the test se tup. The
resu lts showed that the feedpoint resistance
was generally q uite lo w. approximate ly 10
ohms resistance at the band center. which is
1.900 M Hz. Thi s presented a very poor
match for the HF transceiver used at my
station. I might add that since I use one of
those ne wfa ng led units with a solid -s tate
o utput stage, the transceiver is designed to
fold back or limit output power if the SWR
is in excess of 1.5: I in order to protect the
output transistors from damage . I consid­
ered using a tuner. but since the coax cable
between the operanng position and the an­
tenna feedpoin t was rather long. the perfor­
mance and bandwidth in this particular in­
stance would be quite poor. Some con sider­
at ion was also given to installing a remote­
ly-controllcd matching network at the an­
renna reedpoint and running th e cont rol
wiring back to the operating position. This
option seemed too com plicated. What we
really needed wa s a 50-oh m inp ut
impedance for the antenna so that standard
RG-8 U coax could be used between the
antenna and the operating position , where

8"".. 1","_
loo-' ~.r '" En..-

O'-_OI .,..,....~

•• , T",_~ 8 ... __

110 .......1IIh · F\G."u CoOll · Jt_
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If. 1Iad'" S~..,_ "' ....""" M..,
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Figure 2. 300-ohm twin -lead Marconi "inverted L" antenna.
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FIgure I . Single-wire Marcom inverted L amelllla.
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on hand which has a nominal
characteristic impedance of 75
ohms and decided to put that to a
good use. A quarter wavelength
of the RG- II U can be calculat­
ed by the formula:

1/4 wavelength :o 2
F
46 x 0.66

""'
In thi s equation . the va lue

0 .66 represen ts the velocity fac­
to r o f the tra ns m i ss io n line.
which provides a correc tion for
the line propagation characteris­
tics when compared to propaga­
tion of th e rad io wave in free
space . In thi s case, I wanted to
o ptimize th e antenna fo r 1.900
MH z and have minimal S WR
present at the edges of the band.
which are 1.800 MHz and 2.000
MH z. So what we a re re ally
talking about is trying to make
th e transcei ver operate across
200 kHz of spect rum. The actual
length of RG-II U coaxial cable
worked out to be 85.4 feet. The
cable was insta lled as shown in
Figure 2 and the resistance and
reac tan ce measureme nt s were
repeated fo r the three fre quen­
cies previously outlined .

This timc the antenna bridge
wa s loo king a t t he antenna
through the 7S-ohm cable . The
following. results were noted:

Due to the physical layout of
my ham shack in rel ation to the
antenna and feedpoint. I needed
approximately 120 feet of coax­
ial cable 10 get to metran sceiver
from the antenna so I decided to
coi l up mo st of th e 75-o hm
matching section and the n install
52-ohm RG-g U coax ial cable.
Aga in th e veloci ty Factor was
0.66. I was a bit apprehensive
about t he poten t ia l anenu­
arion from coaxial cable lengths
this long: however, after consult­
ing one of my textbooks. I de ter­
mined that the worst case loss
was 0.45 dB at 2.0 MHz, assum­
ing a matched cond ition and a
total cable leng th of 205 fe e t
for the RG I I and RG g types.
Th is mean s that for 100 watts
out of my transceive r, 90 watts
wou ld arrive at t he an tenna.
A ft er t he ins talla tio n of the
coaxia l cable to the operating
position was comple te. I again
con nec ted th e an tenna bridge
and noted th e fo llowing mea­
surements:
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Figure 4. BASIC program: Mismatched Transmission Litle.

Frequency ReslstanceReactaoce operating position are va lue s
1,800 MHz 24 ohms -36 ohms which c an be easily tran s -
1.900 MHz 490hms +3 0hms formed to 50 ohms by using a
2.000 MHz 48 ohms -59 ohms simple match ing network such

as an L-type configuration. For
The se fina l re st stance/reac- the sake of visual interpretation

ranee measurements taken at the of the final measuremen ts . I

Figur~ 3. Smith chart showing SWR versus [requetu.:y m~asurements

taken at the operating position .

ReslstaneeReactance
17 ohms +18 ohms
56 ohms +2 ohms
18 ohms ·9 ohms

Frequency
1.800 MHz
t .9OO MHz
2.000 MHz

The Twin-Lead L Antenna

After some additional investi­
gat ion, I found a de sign for an
Ltype antenna to be constructed
fro m 300-ohm TV-type twin
lead. The ph ysical dimension s
we re to be approxi matel y th e
same except the twin lead was to
be used to fonn a loop, simi lar
to a folded dipole. The far end of
the twin lead was to be shoned
together and one end of the loop
connected to ground at the feed­
point, while the othe r wire was
to receive the power fro m the
transceiver. Figure 2 shows a di­
agram of the "twin- lead L" an ­
tenna. The theory of this type of
system is that the twin lead acts
as an im pedance tran sforme r
which increases the " rad iatio n
resistance" of the antenna. which
in tum he lps overcome the in­
herent g round syste m losses .
The result is a more efficient an­
tenna and a h igher feed point
impedance .

Afte r d isassembling the anten­
na shown in Figure I and replac­
ing it with the twin-lead antenna
sho wn in Figure 2 • we repealed
th e resi stan ce/reactance mea­
su re me nts and fou nd th at the
nu mbers had changed signifi ­
cantly from the origina l single­
wire unit. The following results
were noted:

Frequency Resistance Reactance
1.800MHz 1100hms -152 ohms
1.900MHz 100 0hms ·3 ohms
2.000 MHz 190 0hms +l44ohms

Whi le the se va lu es depart
from the ideal 5G-ohm fi gure re­
quired for o pti mum transceiver
match, they represent workable
parameters which can be trans­
fonned to 50 ohms. II wou ld be
e xpec ted th at the impedance
measurements o bta ined would
vary somewhat from on e instal­
lation to anothe r; howeve r, in
my case. the center of the band
a t 1.900 :vlH z m easured 100
o hms resi st ance with a s ma ll
amount of capacitive reactance.
A re vie w of transmi ssion line
theory shows us that a 1/4-wave ­
length section o f tran smi ssion
line. when presen ted with a load
o the r th a n the nomi na l
impedance of the line , will act as
an impedance transformer under
the mism atched condition. The
impedance inverting property of
the line provides a good match
between a high -impedance ci r­
cui t and a low-impedance one. I
had some RG-II U coaxial cable

the transceiver was located.
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I:I,ASTRON
16,;, CORPORATION

9 Autry
Irvine. CA 9271 8
(7 14 ) 4 58 -7277

MODEL VS-50M

ASTRONPOWER SUPPLIES
• HEAVY DUTY· HIGH QUALITY . RUGGED. RELIABlE.

SPECiAl FEATURES .mO....CE SPECIFICATION'
• SOliDSTATE El..ECTRCJlI lCAllYREGUt.ATEO • INPUT VOlTAGE: 105-125 VA!:.
• FOLD-8ACK CURRENT UMrTlNG Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC t 0.05 volts

from excessive clIffenl & CIlflli nuous shorted output (Internally Adjustable: 11-15 VDC)
• CROWBAR OVER VOLTAGEPROTECTION on all Models • RIPPlE less than Smv peak 10 peak (lull load &

'let(Il Rs-aA. R5-4A. RUA.IlS--4L lU I. low li ne)
• MAINTAIN REGULATION & lOW' RIPPlE al low line input • All units available in 220 VN:. input voltage

Voltage Iexcept for Sl·l1A)
• t£AVY DUTY HEAT SINK. CHASSIS MCUIT FllSf
• TMfE COHOUCTOft POWER CORD except for RS·JA
• ONE YEAR WARRANTY . MADE IN U.S.A.

Sl SE

RS-l SERIES

RM SERIES MODEl RM-35M

RS-A SERIES

MODEL RS·7A

RS-M SERIES

MODEL R$-35M

Celors Cooltnuoul ICS· Size 11"1 ShiPPln,MODEL GrlY Black Duty IAmpsl IA lIpsl H· W· 0 wt lIbL

• LOW PROFILE POWER SUPPLY
Sl-11A • • 1 11 21fo Il nr. xgti, 11

ClIllinuous les· Sl llllN~ Sh ;P~'"MODEL Duly lAmps) [Amps) H. W. W1. bL
• POW ER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE

RS-4L 3 4 3',1, .. 6'ft .. 7'1. 6
RS-5L 4 5 3'h .. 6'ft .. 7'1. 1

• 19" RACK MOUNT POWER SUPPliES
c.nllnuous ICS· Size UNl S hl '~'" ,MODEL Duty [Ampsl lAm psl Hx Wx 0 Wt b.

RM-12A 9 " 5'/. x 19 x 8'1. 16
RM -35A 25 35 5't. x 19 x 12'h 38
RM -SOA 31 50 5'10 x 19 x 12'h 50
RM ·GOA 50 55 7x 19x t2V, OJ

• Separate Volt and Amp Meters
RM -12M 9 " 5'J1 x 19 x 8'10 16
RM-35M 25 35 5'.. x 19 x 12'h 38
RM -SOM 31 50 5'4 x 19 x 12 '11 50
RM -60M 50 55 7x 19 x 12'h OJ

- C.. I1....s ICS· Sin Illtl ni"II,
MODEL '"' '"" h t, ,.1.'11 lA.,s) I xW xl WI. llh.J

RS-OA • 2.5 3 3 x . It< x 51t< 4
RS-<A • • 3 4 314 x 61; x 9 5
RS-5A • 4 5 3'h x 6'" x 7'4 1
RS-IA • • 5 7 3,," x61;x9 9
RS-11l • • 5 1 4 x 7'1: x 10J.4 10
RS-IOA • • 1_5 10 4 x 7'1> x 10J.4 11
RS-12A • • 9 " . I;x8x9 13
RS-128 • 9 12 4 x 71; x 1O,," 13
RS-2OA • • 16 20 5 x9 x 10'h 18
RS-35A • • 25 35 5 x 11 x 11 Z7
RS-50A • 31 50 6 x13" x11 46

COlli..... ICS· Sin llfl) Oi"l••
MOIIU O. t, ,.1 . ' 11 lA. pl) HxWxD WI. (Ih .)

• Switchable volt and Amp meter
RS-12M 9 " 411tx 8x9 13

• 5eparate 'IOn and Amp meters
RS-2OM 16 20 5 x9 x 10V, 18
RS-35M 25 35 5 xl1x11 Z7
RS-50" 31 50 6 x 13,," x11 46

YS-M AND YRM-M SERIES • Separate Vott and Amp MeIers. Output Voltage adjustable from 2-1 5 volts . Currenl limit adjustable from 1.5 amps
to Full Load

C... Cnlln.... ICS ' Sin III ' n l"in,,", ..." DlI, (A.,s) .1. , - II xW x D WI· llh·1
• • 5 1 4 x7111xl0'4 10
• • 1_5 10 • x 711t x 10'4 12
• • 9 12 4'h x 8 x9 13
• • 16 20 5 x 9 x 1011t 18

CIRCL[ 1 6 0 1\1 R[ AO[R S ERVIC[ CARO

MODEL
RS-1S
RS-'OS
RS-12S
RS-20S

cellil HIl ICI' Silt [II) n l"il'
MDI EL III, ("" 11 1..".1 I XW xl WI. Ilh .1

@13.8VOC @1 OVDC e 5VDC @13.8V
VS-12M 9 5 2 12 ewx s x a 13
VS-2OM 16 9 4 20 5x 9x 10'" 20
V5-35M 25 15 1 35 5 x11 x 11 29
VS-5OM 31 22 10 50 6x 13"x11 46

• Variable rackmount power supplies
VRM-35" 25 15 1 35 5\10 x 19 x 12'h 38

MODEL vs-35M VRM-SOM 31 22 10 50 5'" x 19 x 12'h 50

RS-S SERIES • Built in speaker

°1CS-lnlermittenl Communicatioo Service (SO" Outy Cycle 5min. on 5 min. offl



Figure 5. Simple L network a1lfe/UUJ matching unit,

Part ,
275-652

275-652

3052

Parts list, ATU

References:

Antennas, 2nd edition. by John D. Kraus
W8JK.

Constr uction 'Iecbnlques

As far as construction techniques go, I
construc ted my ATU on a small metal plate
and mounted it on the wall of my shack so
that it was out o f the way. If you want to
get fancy, you co uld pu t the circu it in a
metal box wi th coax connectors.

There you have it , operat ion across the
entire 160 meter band, with no remote mo­
tor co ntro lled antenna matching units or
other complicated devices. In fact, most of
the matching is accomplished by the selec­
tion o f coaxia l cable lengths and types. The
coaxia l cable is a necessity in order to con­
nect the antenna feedpoint to the transceiv­
er, so why not let it so lve the impedance
m a tching p rob lem s also ? The R F
impedance bridge and oscillator I used to
make the resistance and reactance measure­
ment s were purchased surplus for a modest
pri c e. There are also seve ra l new solid­
state uni ts on the market which have the
generator and detector se lf-contained; one
even has a frequency counter built into it.

One last note : I have enjoyed many con­
tacrs on 160 meters since installing thi s an­
tenna and matching system. At night . I am
consistently able to work other stations all
over the co untry and receive good signal
reports, wi th o n ly 100 watts out of the
transceiver. II

Radio Data Reference Book, Sih ed ition ,
G .R. Jessop G6JP.

Antenna Engineering Handbook, 2nd edi ­
tion, Johnson and Jasik.

Radio Handbook , 23m ed ition, by Willi am
I. Orr W6SAI.

Symbol Rating or Value Source

S1 6A C 250 VAC Radio Shack

52 6A 0 250 VAC Radio Shack
l1 5.4 uH Barto:er & Williamson

(16 tums '14 solid copper wire on a 1.5" form, six tums per inch)

Symbol Rating or Value Source
C1A ARCO DM19 SOD-volt 680 pF Circuit Specialists

C18 encc DM19 500-YOIt 820 pF Circuit Specialists
C2A enco DM15 500-YOIt 200 pF Circuit Specialists

C2B ARoo DM15 500-110II 200 pF Circuit Specialists

Barker & Williamson, 10 Canal Street, Bristol PA 19007.
Circuit Specialists. P.O. Box 3047, SCottsdale AZ 85271 .

Pacer Electronics, 1630 W. 12th Place, TefTll8 AZ 85281.

Matching Network
Circuit

Now for a ve ry
simple yet e ffecti ve
m atching ne t work
which will enable
you to operate across
the ent ire band from 1.800 to 2.(X)() MHz
without making adjustments. That 's right,
no knobs to tum or tweak!

The ci rcu it shown in Figure 5 has a basic
ATU consisting of a sing le series inductor
with two fixed shunt capacitors. either o f
which can be se lected by switch S2. When
operating in the bypass mode the unit is out
of the ci rcuit and, as I mentioned earlier,
the transceiver will PUI out full power from
1860 kHz to 1940 kHz. If operation below
1860 kHz is desired, the ATU is switched
in circuit and switch 5 2 is placed in the 1.8
MHz position . If operat ion abo ve 1940
kHz is desi red , switch S2 is placed in the
2.0 MHz position. It is Important to under­
stand that the design criteria for this circuit
was only to keep the SWR at substantially
less than 1.5: I at all portions of the band,
not to effect an absolute I : I match at any
frequency.

If you examine one o f the many graphs
published in the various antenna textbooks,
it is ev ident that the loss in transmitted
power at an SWR of 1.5:I is onl y 4%, Thai
amount of loss is insignificant and will pro­
d uce no perceptible change in the received
signal from yo ur station. If you must have
a I: I SWR at whatever frequency you hap­
pen 10 be opera ting on, I suggest you use a
standard ATU or transrnatch, such as the
SPC design. These are descri bed in various
antenna textboo ks and are also fo r sa le
comme rc ially from seve ra l e q uipmen t
manufactu rers. In that case, you may omit
this ATU from the ci rcu it. The ATU is de­
signed to handle 100 watts CW o r RTTY
con ti nuous ly, withou t heating or o ther
problems. However, if you plan to operate
with power levels in excess o f 100 watts,
you may wish to cons truct the matching
network with components that have a high­
er voltage and or current rating .

Parts list, Antenna
Ou.ntity Des<:riplion Source P.rt ,

• 10' mast sections Radio Shack 15-8<3

1 WaJl-mount lUI RadiO Shack 15-863

3 SO' lengths eco-cnmtwinlead

(to be spliced together) Radio Shack 15-11 53

1 Ground rod Radio Shack 15-530

2 Egg insulator paks Radio Shadl 278-1 335

500' '1 8 solid timed copper wire

for ground radials Pacer Electronics

65' RG11/U 75-ohm coax Pacer Electronics

" <> Belden 8237-type

RG MJcoax Pacer EIeclronics

2 1-1f4' COfIdUit damps Ace Han:tware

20' 511 6' nylon rope Ace Hardware

normali zed the figu res shown above for
50 o hms and pl o tted the m o n a Smi th
chart (see Figure 3) with a 1.5:1 and 2.0 :1
SWR ci rcl e a lso drawn on the graph. As
you can see in Ihis chart, a substantial po r­
lion o f the band fall s within the 2.0 region.
and approx imately 40 kH z ei ther side of
Ihe band center at 1.900 MHz falls within
the I .S: I re gi on . This me an s that from
1860 kH z to 1940 kH z m y so li d-s ta te
transceiver will produce full ou tput power
without any additional antenna tun er o r
ATU,

Program to Predict Impedance

The Marconi L antenna cha racteristics
can vary g reatly fro m one install ation to
another. It should be understood that, de­
pending upon the resistance and reactance
o f the antenna feedpo iru, it may or may not
be necessary to usc exactly 1/4-wavelength
or -90 degrees o f transmi ssion line in order
to obtain a satis factory match. The match­
ing section could be longer o r shorter for
o ptimum results.

S inc e a certain po rt ion of th is project
co ul d r e su lt in tediou s trial -and-error
CUlling of coaxial lines , g ive n the varia­
b les in vol ved from o ne installation to
another. I decided prio r to beginning the
wo rk to write a s imple comp uter pro­
g r a m in BA SI C to predict the re sult ­
ing impe dance a t one e nd of the trans­
mission line when the other end is termi­
nated with an impedance other the n the
nomina l c hara c te r ist ic imped a nc e o f
the line .

Sce Figure 4 for the program listing. If
yo u care 10 enter the program codes for
yourse lf. it should only require a few min­
utes of time . A lso , I ha ve uploaded the
program to the 73 BBS so that it can be
downloaded for your use. The program is
titled "Mismatched Tran sm issi on Line"
and wi ll operate on any IBM co mpatible
computer. I should point out that the pro­
g ram and the matching/impedance trans­
formation technology is applicable at any
of the amateur HF frequenc ies you might
be interested in.
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The "Simplest Transverter"
Check out the 6 meter band with this

inexpensive 2 meter interface.

by Bob Witmer W3RW
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I nterested in trying a new band at mini­
mu m e xpe nse? Here ' s a receivin g and

transmitt ing converter (transverrer) that re­
quires no operat ing power (other than local
oscillator DC) or T/R switching for opera­
tion. and will provide a minimum communi­
cations capabili ty for c hec king out a new
ba nd sucb as 6 met ers usin g a 2 meter
transceiver.

While checking o ut the latest Mini-Ci r­
cuit s Labs catalog I was impressed by a new
family of lo w-co st, high-level double-bal ­
anced mixers (DBMs): T UF- IH , T UF-2H
and TUF-3H. With this in mind I decided to
see how simple a transverter could be made.
To simplify the design, I selected operation
using the 6 and 2 meter bands and a 90 MHz
LO, The high level OBM provides a usefu l
output power level even though it is still on
the low side (but not as low as the output of
a standard leve l OBM , which is app roxi­
mately 20 ti mes lo wer). In addi tion. the
transverter will work with FM, SSB and CW
modes.

What is it? Well it really is nothing more
than a h igh -le ve l double-bal anced mixer
(OBM) with an attcnuator on the transceiver
side. an output low-pass filter on the antenna
side, and a local osci llator (see Figure 1).

As mentioned before , this approac h is
practical because the high- level OBM 's lin­
ear power capability goes all the way to 25
mllliwans. Without the need for any addi­
tional power (other than the local oscillator)
you can get an output that is appro ximately
5 milliwatts-the actual power depends on a
variety of factors. Measured transverter out­
put using a HP 4310 power meter was 5.1
milliwalls at 5 2.29 MHz. The other mixer
charac ter istic tha t make s the s im ples t
rransvcrtcr possible is the OBM 's bidi rec­
tional capability: The RF and IF pons can be
interchanged, allowing mixer operation to

occur in e ither direction.
Five milliwaus-you 've get to be kid­

ding! Now, before you laugh too much about
that powe r level , consider that one we ll ­
known popular 2 meter hand-held transcei v­
er has a 100 mill iwatt low power position
(one new 2 meter transceiver even has a 20
milliwatt position!) and that when used with
the normally supplied ineffici ent " rubber­
duck" ante nna, which typ ically has any­
where from a 6 to 10 dB loss factor relative
to a dipole , the resu lt ing radia ted power
co uld be o n the order o f 10 to 25 mi ll i­
watts-c-only several dB higher than 5 milli­
wans. In addition, since the free-space line­
of-sight path loss at 53 MHz is approximate.
Iy 9 dB less than the loss at 146 MHz, if that
5 milliwatts is connected 10 a dipole or bet­
ter equivalent antenna, communications sim­
ilar to low power 2 meter hand-held opera­
tion is possible. This power level should
make the FCC happy!

Receive Performance

If the transverter is used wit h a 2 meter
transcei ver with a 500 mW low power out­
put , a 13 dB atrenuetor is needed on the in­
put to limit the power to the linear operating
range of the OBM. In this case , the total loss
during rece ive is the conversion loss of the
DBM-7 dB, plu s the 13 d B loss of the at­
ren uator pad for a tota l lo ss of 20 dB­
equivalent to reducing the signal 10 1/ 10 of
its value. If your 2 meter receiver sensitivity
is 0.2 ~V then a 20 d B loss in front of the re­
ce iver will be eq uivalent to using a 2.0 IJ.V
receiver-which is not really all thai bad
conside ring the stations you can work using
a 5-milliwalter!

In actual practice I've had QSOs on sim­
plex and through se vera l local 6 meter re­
peaters usi ng o nly 2
m ill iw alls- approx i-

mately hal f as much power! In all honesty,
my signa l was noisy, but it was fully intelli­
gible.

My antenna is a Cushcraft R ingo at 25
feel, fed through about 30 feet of RG-8N ,
Cons idering the simplicity of the rransvcner,
the performance was surprising! If you oper­
ate CW or SS B, greater performance will be
o bta ined . Figure 2 sho ws the rransverter
losses during transmit and receive.

How It Works

Receive: During receive, 6 meier antenna
signals are connec ted via the low-pass filter
to the OBM , where they are mixed with the
9 0 M Hz local o scillator inj ection . The
transverter acts as a typical receive conven­
er. The lo c al osci llator 's ou tput pa sse s
through the input attcnuaror to the 2 meter
fi g.

Transmit: The 2 meter rig 's low power
transmit sign al is fed through the attenuatcr,
where it is reduced 10 a level acceptable to
the OBM and passed to the O BM. The 2 me­
ter signal is mixed in the OBM with the 90
MHz LO creating outputs in the 6 me ter
band and in the 230 MHz reg ion. The output
of the OBM is connected to the low-pass fil­
ter, whieh passes the 6 meter signal and at­
tcnuares the 230 MHz output and any 2 me­
ter and local oscill ator signal feed-through.

Detailed Operation Description

The fol lowing sections provide a detailed
description of the transverters operation and
refer to Figure 3, the sc hematic diagram.

Input Anenuator: The input anenuaror of
the transverter was designed for a 1{1 watt 2
meter power level , using approximate resis­
tor values from the ARRL Handbook's 50
ohm resis tive attenuator table, to provide ap-

FIgure I . SImplest TnJIlSIel ter diagram.
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FIgure 2. TrWln'erter secuonIoss diagram.



• TVC·4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and ind ividuals are retransmitt ing
Space Shuttle Video & Audio from their lVRO's tuned 10
Salcom F2-R t ransponder 13. Others may be retrans­
mitl ing weather radar du ring significant storms. "it is
being done in your area on 70 eM - check page 413 in
the 91·92 ARRL Repeater Directory or call us, ATV reo
peaters are springing up all over - all you need is one of
the TVC-4G ATV 420-450 MHz downconvelers, add any
TVsel lo ch 2, 3 or 4 and a 70 eMan tenna. We also
have downconverters and antennas for the 900 and
1200 MHz amateur bands. In fact we are your one step
for all your ATV needs and info. Hams, call for our
complete ATV catalog - antennas, transceivers. amplifi­
ers. We ship most items wit hin 24 hours after you call.

10·8 Automatic Morse Station Identifier
Compa llble wllh Com mercial , Public Safety, a nd Amateur~io

applicat ion' . Uses inc lud e Repeater lderl t lhers. Base Stal lOn lderll ll l~

Beacons . ON Memocy Keyer's, etc. Great lor FCC 10 Compliance.

• 1,I ....c..... II $lie I 8~ .. 112..0 b"
• blaIy ~r ...........
• All COII/IeC1lOf1S l'Iioe ... t~ 1'IICm'IIIIIatu~ pjug ¥1d SOCi<e! _ COb" COIled -n ~!le<I

• CMOS ""Cl"OIl'OCfiSOl 10< tlw vol'.age tlw curren1 lJIlIfitlOO 610 20 VOC U'"9U~ecl i t 6tN
• lJ:M' dI S!~1Ofl tow Imptearo::e. ildluSt.1tloe sl.-M OUlput· 0 10 ~ W.1S pea ' T!I pe,tI"

• Crystal cont'Oll&tl for tlogh ilCcuracy
• liansml!~e' m OUIP"t Ito I<e')' IldO,mltler whi le 10 IS oelng senTi , IS an open COIleclor

traosIStor thai Wi ll Mlldle 130 VOC al ~ooma
• f ield programma tlle WIth SUPPLlEO keytlllard

• Con ILrmatoOrl tone to Inflic.l le accepleCl parimeltf. piuS 1Otl8'S to ioclo:aT. prog,atMlIfIQ error
• All ~'i1..r.TIl1l9 IS ueee in a non-..oIiItlle EEPROM ...no:h~ ee a~.rell ill /II"t t"'"
• Me5sag!~n M ' 200 cnaraclffl long
• logger 10 OL'!lh iCl boon or lOw

• 1_ 10 _ iCIl too;J~ '"' lOw w.f J'GIod g!l lll ""lit tI\oIIflej ;S cIur "' InIhC

• ~ales~ COJtIeSy !Of>! <III "'"" "' IoISef _ 'SSIan • ..-
• 1blllI!.- '- .., """"*"9 _ so.p(IOoe(l 10< QUO 1\'ICIUIl~

• ~fl9 lei ill51!L#'l! '11'9!' - 30~ C III + 65~ C
• ~"" ore ~~ ........ Ietumell III !he liIIc1lIrI b _
• _ lInI! ~ lleWtfy

Programmable Features
• E¢I~~Ul!/e_~

• CW weed i'rl:r'l I ttl 99 WPM
• 10 mler\li! t~ IfrJm 1·99 "","ures
• iO I>oId o~ r'r1!tf from 0-99 5«(JIlds

• CW tone f'I!(JI~Y Irom 101) hz 10 J(}()() ~l

• F' (JIl! porr~ rJelJy mf.Nil lrom a to 9.9 S«(JIlds

• CWOf Mew ~dfl(}tl

$89.95 each
programming Iteyooard included

(818) 447-4565 m-f a_m-5:30pm pst. Visa, LtC, COD

P.C. ELECTRONICS T~ (WOORG'
2522-WG Puson Ln Arc ad ia CA 91007 ".ry.nn(W B6YSSI

CIRCLE l OON READER SERVICE CARD

INTRODUCING THE ERA MICROREADER

Price
$249.99
+ $5.00 s/h

• No computer or other equipment needed.
• Easy to use.works even with simple rigs .
• Decodes hand or machine CW 5-60 wpm.
• ATTY 45/50051100 Auto Baud 17014251

850 shifts
• Arntor, FEe (Sitor B) Navtex .
• Code tutor for both send and receive.
• AS232 serial communications port.

TO ORDER CALL TOLL FREE
1·800-925-4735

For Information call 704·543-4766
Enterprise Radio Applications Inc
PO Box 3144
Charlotte NC 28210

Britain '5 Most Popular SelfContained
Decoder Is Now Available Here

In The USA!

NTERPRISE= = = = = = = =====y,
ADIO

PPLICATIONS
INC.

The ERA Microreader is a compact, self contained oe­
code r that works without computers, programs or any

r:_ _ -=::-_,-- " special interfaces. Simply patch into the speaker line and
tum on. There's no com puter hash to hide the weaker signals, and what's more, the
Micreoreaderworks even with simple homebrew equipment and in the smallest of shacks.

The Microreader's performance stems from careful filter design and a fast processor that
performs digital noise blanking, synchronous sampling, error correction, auto Baud nate
etc. For CW there's even a real time text editor to correct mistakes made by the sender.
The Microreader has its own sixteen character scrolling display, bargraph tuning and shift
indicators.oecocec messages can be transferred to your computer or serial printe r viathe
built- in RS232 port

The code tutor facility in the Microreader is renowned as one of the best and allows both
send and receive practice. Full control of speed, spacing and text type is provided, and an
'auto repeat allows you 10 check the results. or, just plug in your key and see what your
sending is really like!
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not make this range, I would recommend using
a 93 MHz crystal. This will convert the active
6 meter repeater output section of the band
(usually the lower half of the 53.01 to 53.97
MHz range) to the repeater input/simplex sec­
tion of the 146 to 147 MHz band.

CW &: SSB Band SeRment Operation: Oper­
ating the Simplest Transverter with a 94 MHz
oscillator will translate 144 MHz (0 50 MHz
for weak signal work but would convert the 6
meter repeater outputs to the low end of the
147 to 148 MHz range-abe repeater output

FIgure 6. Upgraded SImplest Transvener diagram.

Figure 7. Simples, Transverter diagramfor 10140 meter opera/ion.
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Local Oscillator Frequency Selection

FM &: Repeater Band Seg~nt Operation:
A 90 MHz 5th over­
tone crystal. YI. was
chosen for the oscilla­
lor so that the receive
range for 53 to 54
MHz would convert to
143-144 MHz to sim­
plify frequency read­
OUI. Many of today's 2
meter rigs will oper­
ate. or can be modified
fo r full opera tion.

down to 142 MHz. r-----r==============,---- - - - lpermittin g th is ap -
proach. If your rig will

lIT, ....." •• U ,
A'''- AI $, e,G, C21 • OT-..............M_

1

frequency to insure crystal oscillation. L1 is
non-cri ncal. One approach is to experiment
until you get a coil that gives you the desired
frequency oscillation range when tuned with
C I . When the free-run frequency luning range
covers the crystal frequency. remove the 471:
resistor and install L2 and the crystal. then ad­
just C I for reliable starting and fine frequency
trimming.

'"

".."...

" "I

ce

~-+--

proximately 13 dB of attenuation . This re­
duces the 1/2 walt 10 the recommended max­
imum linear rated input of the DBM, 25
mW. The input and output sections of the at­
tenuator are made up of two paralleled 150
ohm 1/2 wall resistors.

Mixer: As mentioned before, the rransven­
er takes advantage of the DBM's bidirectional
performance characteristic. The DBM's ports
are matched 10 the appropriate frequency range
sections of the rransverter, The IF or lowest
frequency port (Pin 2) is used as the 6 meier
port. The LO output is connected 10 the "W"
port (Pin 4 ) and rhe 2 meier side is connected
10 the "RF' port (Pin I). Pin 3 of the DBM is
connected to case ground and does not need a
separate connection if the case is grounded.

Local Oscillator: The 90 MHz local oscilla­
tor circuit is adapted from the July 1989 QST
article, "A Clean, Low-Cost Microwave Local
Oscillator," by Richard Campbell. Mini-Cir­
cults Labs MAR-4 and MAV-II MIMICs are
used to provide the +14 10 + 17 dBm injection
needed for high-level OBM operation. The cir­
cuit will "free" oscillate with a 4Th resistor in
place of the crystal and Ll. This can be used to
get the oscillator L1 and CI components on

Figure 5. Approximate 10)'0111 ofthe local oscillator board(not to scale).
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Figure 8. Pin itUnrijication af the MAV-!I and MAR4 MMICs.



Stretch Beam?
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CIRCLE 20 ON READER SERVICE CARD

R EAD MY LINES
"NO HIGH PRICES"

2-10 pF ceramic trimmer or equivalent

0.1 I!F disc ceremc capacitor, 16·20 volts

Transverter Parts List
DescriptionPart

Cl

C2,C9,C12

C3,CB,C10,Cl1 ,C1 4,C16.C17,

C19.C20,C21 0.01 I!F disc ceramic capacitor, 16·20 volts

C5 1BpFNPO ceramic capacitor, 16-20 volts

C6 56 pF NPQ ceramic capacitor, 16-20 volts

C4,C7,C13,C15,C1B 0.001 I!F teedthrouqn

C22,C24 56 pF miniature silver-dipped mica

C23 100 pF miniature silver-dipped mica

0 1 1N4oo5 silicon diode

L1 5 turns no. 28 enameied wire, 0.1 " Ld., 0.2" long

L2 0.331!H miniature AF choke

L3.L4 0.33 to 1.61!H miniature AF choke

L5,L6 0.22 I!H air-wound or toroid con-or miniature choke

RS 560 ohm 1/4 watt carbon film resistor

R7 1,000 ohm 1/4 watt carbon film resistor

AS,R11 470 ohm 1/4 watt carbon film resistor

A9,A12 100 ohm 1/4 watt carbon film resistor

R1 0 47 ohm 1/4 watt carbon film resistor

R3 100 ohm 112 watt carbon film resistor

A l ,A2,R4,R5,R13 150 ohm 112 watt carbon film resistor

A1 4,R15 220 ohm 1/2 watt carbon film resistor

0 1,02 2N3563, 2N5179-NPN transistor or equivalent

U1 7805 or equivalent 5 volt regulator

U2 Mini-Circuits Lab MAA-4 MIMIC amplifier

U3 Mini-Circuits Lab MAV·1 1 MIMIC amplifier

U4 Mini·Circuits Lab TUF·2H doubie-balanced mixer (also 3H & lHO

Y1 90 MHz 5th overtone, series rescnant-crysrat

The Mini-Gircuits Labs components can be obtained from M. Lader Co., 1495 Alan Wood Road, Con­
shohocken PA 19428; (215) 825-31n, (BOO) 442-3177.

The 5lh overtone 90 MHz crystal is available from Marden Electronics Co., Inc., 32100 Droster Ave., P.O,
Box zrt, BUrlington WI 53105; (800) 222,6093. The price Is $14, including postage and handling.

Make high quality UHF repeaters from
GE Master II mobiles!

·40 Wan Mobile-Radio only $199
• Duptexing end tuning Info rmation $12

CIRCLE 151 ON READER SERVICE CARD

CIRCLE 2!59 ON READER SERVICE CARD

Versatel Communications
Orders 1·800·4S6-554e For tnfo. 307-266·1700

P.O. B Oll 4012 . Casper, Wyoming 82604
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to open about t h¢ tune I arm'ed at the motel. RI O;: and
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H,. larl shrs under the door. And I'm 59 to Japan. I .
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A llfemUlSlVesf Order Hollin" ,
Box 50062 _5. Prow' n 8-J1i05 800-926-7373

CIRCLE 132 ON READER SERVICE CARD

section of the 2 meter band. Local 2 meter re­
peater signals arc often strong enough that
some bleed-through is noted during base oper­
ation with an outside antenna if you use this
frequency plan.

Output Filter: Because of the translator's
frequency plan and the low output power level,
filterin g requirements are not severe. The 6
meter side of the DBM is connected to a fi ve­
section low-pass filter (L5. L6 C22, C23 and
C24) whose values were selected from the
five-element low-pass filter table in the ARRL
Handbook, targeted at a 3 dB corner at 60
MHz with 20 dB attenuation at 83 MHz and 4Q
dB at 125 MHz.

Construction, Check-Out and Operation
The Simplest Transverter was constructed in

two parts to simplify assembly and check­
cut-e-the input attenualOr/DB M/output low­
pass fi lter and the local oscillator. Both were
assembled by gluing small pieces of single-sid­
ed board material, CUI to the size required for
the connection pads, onto a double-sided G-I0
circuit board where desi red, If a change is re­
quired, you can pry the desired pad loose and
glue it in the new location. Grounding is ac­
complished by soldering directly to the ground
plane-keeping the RF circuit ground leads as
short as possible. Feed-through bypass capaci­
tors are used for bypass requirements and DC
power distribution is done on the opposite side
of the board. Figures 4 and 5 show approxi­
mate layouts.

As mentioned before. local oscillator opera­
tion can be checked with a broadcast FM radio,
With the LO operating, the transverter can be
used as a receive converter for init ial check of
operation . An FM broadcast receiver (tuned to
the second hannonic) can also be used to moni­
tor the output of the uansverrer during transmit.

Whcn operati ng with the rransverter, use
your 2 meter rig just as you normally would (in
low power position). Program cress and re­
peater split parameters as required if repeater
operation is intended,

Higher performance can be achieved by
adding receiver and transmit amplificat ion
stages to the transverter, Figure 6 shows one
way that this could be accomplished.

Other Bands

The Simplest Transverter approach can be
applied to other frequency band combinations.
One example of this is shown in Figure 7,
where the Simplest Transverter approach is
used to provide 40 meter capabi lity using a 10
meter transceiver. Of course, the input auenua­
tor value and the low-pass fi lter characteristics
must be adjusted, as requi red, for different
power levels and operating frequencies.

Only slightly more complex than a receive
converter, the Simplest Transverter prov ides
about the simplest way to obtain operation on 6
meters with a 2 meter rig-any mode. Th is
same approach can be used to obtain simi lar
results on other ham bands.

Many thanks to all those who've had their
ears abused by my noisy signals during QSOs
while checking out the abi lity to conduct prac­
t ical commun icati ons with milliwatt level
transmit power. II



Number 9 on yOU" Feedback eere

Build the Tone Processor
Eliminate interfering signals with this versatile

switched capacitor audio filter.
by Kazuo Niwa JA1AYO

The tone processor described here uses
..l the National Semiconductor MF4. a

four-stage Butterworth low-pass filter. As
Figure I shows, unlike conventiona l au­
dio filters. the capac ito r filter cutoff fc
can be changed by vary ing the clock fre­
quency fclk. There are two varieties of
MF4 switched capacitor fillers, the MF4­
100 and the MF4·50. The MF4· 100 is
shown in Figure I. For the MF4-50, the
relationship between the cutoff frequency

and Ihe clock frequency is fe = 'e'k/50.
Referring 10 F ig ure I . th e inp ut
impedance Zin is 3 megohm for a fc of 3
kHz and 20 megohm for a fc of 500 Hz.
The S CF has an idea l fi it er gai n of
around about I . Attenuation for a fou r­
stage filter is 24 dB per octave.

The MF4- IOO. an 8-pin DIP package is
used in thi s tone 'processor. The cutoff
frequency fe varies from 500---3000 Hz
and rclk varies over a range 100 times

greater between 50---300 kHz. Two MF­
4s are used in series 10 create an eight­
s tage low-pass fil ter in order to achieve
greater attenuat ion.

Once power supp ly connec tions are
made. a freq ue ncy counter can be con­
nected to tenninal TP as shown in Figure
2 to measure the clock frequency ' elk
without affecting the oscillator frequency.
As variable resi stor VR is adjusted. the
cutoff frequency fc and clock frequency

Photo A. Remove interf erence with this versatile switched capaci­
lallce audio fil ler.

Photo C. The completed PC board.
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Photo B. i nside \";ew of the tone processor.

Photo D. Chopping of rile waveform by the clock signals can he on­
served.



Figure I. A Sl'.,;t("MJ capacitorfi lter (SCF)
call he made using the MF4·/00.

Figure 5. 3-stagt Chebyshev high-pass filter
and 112 Vee circuit.
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Figure 3. Bloc. II. d iagramfor the complete /Olle processor using two MF4-100 SCFs.

10 the MF4s ho lds steady 10 ensure clock
freq uency rclk stability. ICI , a LM358,
show n in Figure 5, is composed to IWO op
amps: One is a three-stage C hebyshev
high-pass filter, the other prov ides a 1/2
v ee output which is used by the MF4s.

The high-pass filler uses fi xed RC pas­
sive type components to set the clock fre­
quency, but the two MF4s of the eight­
stage low-pass filte r use variable resistors
10 c hange the low-pass filter clock fre­
quency.

The National Semiconductor ICs are
available through Digi-Key Corporation
(800-344-4539) and other sources. The

FIgure 4. Circuit diagram f or the SCF tOile processor circuit.
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felk for an 24 dB/octave four- stage low­
pass fille r and a 48 dB per octave low­
pass filter vary as shown in Figure l b.
This tone processor is very effect ive in
re mov i ng un w anted noise f r om SS B
signals.

Circuit Descrjpttcn

The final vers ion of the tone processor,
sho wn in Figure 3 and Figure 4. is de­
s igned chiefly for improving SSB recep­
lion , so low-pass filters (using the SCF
ICs) as we ll as high-pass fille rs are used
10 prov ide aud io balance. An LM358 op
amp Chebyshev ac tive filter with fe fixed
at 300 Hz has three stages and 18 d B/oc­
rave attenuation. An audio amplifier fol­
lows the high-pass and low-pass filters 10
drive a speaker.

The circuit sho wn in Fig ure 4 should
be connected to a 12-volt power supply.
An 8-voll lhree-lenninal vol tage regulator
is used 10 ensure that the voltage suppl ied

Toshiba TA7 368 aud io amp lifier lC is
avai lable from MCM Electronics. 858 E.
Co ng re ss Par k or. , Ce n te rv ille, O H
45459-4072; Telephone: (800) 543-4330
or (5 13) 434-0031 .

Printed c ircuit patterns for the circuit
boards and the circuit layout are shown in
Figure 6. Place a pin in the circuit board
ho le marked lest poin t (TP). Photo A
shows the completed lone processor in its
case . The frequency characteristics of the
tone processor where the cutoff frequen­
cy fc is set to 2 kHz are shown in Figure
7 . T he upper and lowe r s lope s o f the
curve il lustrate the difference in the char­
actert sucs of the low-pass But te rworth
fille r and the high-pass Chebyshev filter.
The circuit board can be put in a project
box, as shown in Photos A and B. with
two rotary variable resistors on the from
panel to control the cutoff freq uency of
the low-pass f ilter and the vo lume. as
well as an on/off switch.

O perat ion

Put the tone processor between a
transceiver and exte rnal speake r. If the
tone processor is OFF, then the speaker
line simply runs through the tone proces­
sor unaffected. Use insulated wire on the

73 Amateur Radio Today " February. 1993 31

. I\ I~
-lftI--t1

\ .
I\!

..·.· IOG,..,.."'" ....,

, ' " 2 ) " IDH zoo )00.
~"(lluEH(;'I M. l

' t L" •
00" •• _

""" .. .
000 ' . , I I I

."

.... "'" ' ''' .. .' ..... ...."'"
' 000"'. '

~"'S1Mt"
\.!) ..... OIl""""

o t oto<: ' ''I..O'COI'E

IO~ ~r pus ~ 1 ..1[ . OUT""T , vtv..

• •.. .. .-

,

• •

,

' . 0

..H · IOG
, ....,"'" OlE'"

".
.....,

"'I." .' ....0

tL'" t1.""

IIi
$'00 IS "IDHZOO )OO.
~ .E()U£ I.U c... ,

' 00...

IIIC"'c",,'T uuo,OOI TUT

••

Fif.:IIT~ 2 (a J. Prototype -s-stage and 8-staKr! Butterworth low-pass filters. (b) . Frequency re­
SPOilS( for the -t-stage filter. (c). F~que"c;i response f or the 8-stage filter.



r un fro m VR I to avoid frequency
changes-pu tting your fi nger ncar that
wire is enough 10 shift the clock frequen­
cy. The frequency markings on the cutoff
frequency control as crowded in the upper
range are shown in Photo A. This prob­
lem could be solved by a D curve variable
resistor. but they are hard to get.

Whi le listen ing 10 40 meier SSB with
the tone processor, much unwanted noise
could be eliminated by adj usting VR I .
For SSB a cutoff frequency of about 1000
Hz proved to be the best fo r reducing
noise: be low that freq uency, intelllgi ­
b ility suffers. The tone processor general­
Iy improves readability 4 signals to read­
ability . IiJ

IN

E

OUT

o E

L__'::::=~~~~--=~~l 2:.,,----- - --'
""

Reprinted from CQ Ham Radio. November
/99/ . pp. 404-408 . Translated b)' David
Co....·hiJl WAlLBP.

<Figure 6 (a). PC boardfoil pattern.
(h). Parts placement. Please 1I00e that this
par ts placement diagram is shown as
viewed from the foil side of the PC board,
the components mount a ll the opposite
side of thefoil pattern.

'"011 a .. . . '""

, ' "

" L .l.JU-l.J_ll-lJC!.->J...llJ-
•

PARTS LIST =w oro
• , , '10 ~' -!• ->0
w

ICI LM358 opamp •
-"IC2,IC3 MF4CN-l00 SCF Ie

104 TA7368 audio ampl ifier (see NOla 2 lot source) - >0

IC' 7808 8-Il'Ol1 voltage regulator
1 100 pF capeotor (polypropylene or dipped mica) -" C-. " $71QDZ !s' " " ,, ~

1 0.0033 J.lF mylar cepecitor FIIEO\KMCY C"' l

1 0.01 J.lF mylar capaCitor
1 0 .033 J.lF mylar capacilor
1 0.01 J.lF ceramiC capacitor Figure 7. Tone processor frequency response
1 3.3 J.lF electrolytiC characteristics., 10 J.lF electrolytic
1 100 J.lF eIectroIyIic
1 220 J.lF electrolytic
1 470 J.lF electrolytiC
1 6.8k resistor

'"' r®i2 10k resistor 8.oo'n

1 33k resistor [Fli ED ,"'i]
'"1 820k resistor ".
~rCD~~Et T TO • ,..

1 lOOk potentiometer fU~5C[ IY( " '« · ,
1 30k pctentcmeter

S" , u EII fEII .. ,~.~ O'C _liD -
I

,".~. • ,.- •,. ~ ,

Note 1: An etched and drilled PC board is available for $4 .50 + $1 .50 postage lrom FAR • •
'"

, , , '"Circuits. 18N640 FIltId Court. Dundee IL 60118.
I \IOI '~

Note 2: The Toshba TA7368 audio amplifier IC is available from MGM Electrorics. 858 E.
':'\Congress Park Or., C8nterviRe OH 45459-4072. Telephone: (BOO) 5043-4330 or (513) 434- . ..

I f-ouooot C""''''''
0031.

Note 3: AI other parts should be available from Digi·Key Corporation at (BOO) 3444539 or
Mouser ElectroniCS at (8001 346-6873. Figure 8. Hook lip the tone processor between YOllr

Ti((s speaker output and your speaker as shown. It
call he removedfrom the circuit ....ith tile switch.
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ELECTRONIC DISTRIBUTORS
325 MILL ST. NE VIENNA. VA 22180

PH 703·938·8105 FX 703·938-6911
Place our order loda with your f••ortl~dealer!

" The R8 is like a breath 01 fresh air, with its

ground-up engineering and up-to-date digital

conlrolfrom the front panel. I am very pleased

to see a quality HF receiver 01 American

manufacture that should successfully

compele on the world market "
Biu a cuke

73 Amaleur Radio Today

.e:::.~SE :~~ENNA - ALL VHF ASD UHF BANDS!

~~ ~'/ / / '"
.~ - /// /'

// - " /"
CLP 5130-1 'i/
LPYAGIBEAM
50-1300 MHz
CONTINUOUS COVERAGE

The eLP 5130-1 covers 50. 146. 222.440. 902. 1296MHz Ham bands,
VHF. UHF. SOOMHz Public Serv ice bands. Military, Aircraft bands.
even complete Television and FM broadcast band coverage!

• Outstanding performance with high forward gain. VSWR below
2.0: lover entire frequency range!

• Compact and lightweight. all aluminum design. multi purpose
horizontal or vertical mounting.

• Extra strong, commercial grade construction wilhstands the worst
weather for unsurpassed reliability.

• Can pass as a conventional TV antenna! Perfect for apartment
dwellers, those with limited space or antenna restrictions.

• Attention Future Hams: High performance, continuous coverage
scanner reception now, all band transmiuing beam ant. when you
get your ticket!

• Also available: Create model CLPSl30-2 LP Vagi Beam with
continuous 10S-1300MHz coverage in a smaller size.

lfyoll tOllld onlyM~0'" anlennafor t o,"pkte
VHF/UHF tO~f'fJge.lhis would be ill

One ankn"a does it aU!

o
ICOM

.-
F.. lC0f,4 line e--

RadiI» & ....cc.uor_

YAESU

.----.... .

Call for All YAESU
Radios & Accessories

-~

--~- -. '"' ..
•• •

KENWOOD

NEW EQUIPMENT PRICINGAND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USEDGEAR, INFO 203-666-6227 24HRFAX 203-667-3561

AUNCO "••"

~~~ ~

AEA' ASTRON' COMET . CUSHCAAFT . DIAMOND' KANTRONICS' MFJ
• SANGEAN' SONYSHORTWAVE. DRAKE. MANYMORE .. .

When we introduced the American-made RS Worldband
Communications Receiver, we knew it would be judged by some very
discerning ears, experts accustomed tothe finest in short-wave listening
equipment from around the world. After listening to the world on the
Drake RS loud and clear. they have
delivered a decisive verdict.

They appreciated the RS's
sensitivity, darity, simplicity, and all­
aroond versatility so much that many
of them declared the RS simply the
best of its class. High praise. indeed,
fromvery well-traveled ears.

But why take the word of mere

experts? Put the Drake RS 10 the test yourseHwith a 15-day money­
back trial period on factory direct purchases, and let your ears be the
judge. If you're not impressedby Drake's quality, performance and ease
of operation, all in a receiver costing less than $1 ,000.00, return 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, lor 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.

CIRCLE 147 ON READER SERVICE CARD

RL Drake Company
P.O. Box 3006
Miamisburg, OH45343
U.S.A. In touchwith the world.



73 Review
by Peter H. Putman KTlB

The Down East

Microwav e WSSK
Microwave weak signal source kits.

Down East Microwave
RA t , Box 2310
Troy ME04987

TelephOne: (207) 948-3741
Fax: (207) 948-5157

Price Class: Complete kit, $65; assembled
board, $88; assembled in a box, $120.

Photo A. The Down East Microwave WSS (Weak Signal Source) kits can be ordered for outputs on either 903.1
(WSS903K), 1152 (WSS1152K) or 1296 MHz (WSS1296K).

To paraphrase a current beer oommercial.
-v-Jouldn't it be great if someone made a

si mple , reliable and inexpensive si gnal
source for the microwave bands?" Well,
someone does, an d th ey'r e call ed th e
WSS903K, WSS1152K and WSS1296K kits
from Down East Microwave. All three kits can
be assembled in one evening (if you're so in­
clined) and feature on-board inle rdigital fil ­
ters, MMIC stages to- stability, and a no-tune
design.

How They Work

All three sources use a two-slage oscula­
torlbuffer, working anywhere from 90 10 110
MHz, followed by an MMJC amplifier, diode
multipl ier and two addit ional MMIC amp
stages. Output is typically in the 1-to-3-millj..
watt range, which is more !han adequate lor
aligning preamps and mixer sta ge s. The
WSS903K is designed for an output frequen­
cy of 903.100 MHz using a crystal frequency
of 90.31 00 MHz, while the WSS1 296K pops
up at 1296.100 using a 108.0833 fundamen­
tal. On the other hand, the WSS1152K is
probably the most versatile of the three, with

usable harmonics all the way up to and in­
cluding the 3 em band (10.368 GHz). It can
be used at 2304, 3456, and 5760 MHz as
well , and for just fooling around it makes a
great local oscillator (add 144 MHz, and mix
to get 1296 MHz output).

Construction

Assembly Is very easy. You,1 need to wind
lour coils using a c.te-dtemeter d rill bi t and
1124 enameled wire, supplied in the kit. Two
BFX89 transistors are used in the oscillator
stage, followed by a MAR-3 MMIC, an HP
2835 multiplier diode, a MAR-6 MMIC and
another MAR -3 for output. About a dozen
chip capacitors are included, and you'U need
to use a small pair of needte-nose pliers and
a low-wattage iron to solder them in place.
Ke ep all leads as short as possible on the
coi ls and resistors. Th is rso't hard to do as
you can lay each component on top of the
board and cut the leads according to the sol­
der pads. I did find some variation from the
coi l w ind ing s in th e instru ct io ns for the
WSS1152, and changed L1 from 10 turns to
11 turns, gaining 3 dB more o utp ut and

putting the c rysta l ri ght o n freque ncy
(96.0020 MHz).

A good frequency counter would be helpful
to check the crystal and trim it in, but if you
have a receiver for any of these bands and
you know the calibration, just make a note on
the board with permanent marker. If you want
to be sure of your frequency, allow the unit to
warm up and stabilize for a bit . • • say 10
minutes or so.

Down East offers an optio n to get a bit
more ·oomph- from the board by adding an­
other MMIC stage just before the output con­
necto r. The parts for this stage (anoth er
MAR-3 MMIC, a 220-ohm 1/4-watt res istor,
and a 22 JlF Chip capacitor) can be ord ered at
the same time lor a slight additional cost.
You'll have to wind another eight-tum 0.1' di­
ameter choke from '24 enameled wi re as
wen.

In Use

Down East suggests a Radio Shack 270­
238 box for installation. I would prefer to use
a small Hammond or Bud die-cast box with a
BNC or SMA cconectce and leed-throughs tor

DC power. The board
is small enough at 3' x
5' to tit in just a bout
any configuration, and
you could put all three
to geth e r in one box
w ith a power sup ply
and just switch to the
desired port. I've used
mine to chec:k the sen­
sitivity of se v e ra l
GaAsFET preamps I
use on 33 em, 23 em
and 13 em. Although
the c ry stal sta bi l it y
would be tar better
with an oven, drift is
pretty m inimal after
warm up and g ives
you an easy wa y to
lind yourself on any at
these bands, especial­
ly if you 're try ing to
work another mi­
crowave slation on a
schedule. II
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ALINCO DOES IT AGAIN...
In keeping with our philosophy of providing the most innovative products, Alinco

introduces the SR4 - 0 repeater controller.
The SR4 - 0 is a self - contained, remote programmable con troller, capable of controlling

one, tw o, or three radio transceivers.

• It can work as a simplex repeater(with
di gital voice storage up to 2.8 minutes).

• It can work as a duplex repeater .
• It can be used with any type of radio.

(Any band, any frequency, any mode:
AM, FM, 55B).

• It has voice mail.

• It has an automatic voice IDer and TIme ­
out timer.

• It can be controlled remotely Via DTMF
tones, with or without a security code.

• It requires no internal connection to your
radio, and is simple to usc.

• It is compact, it is reliable, it is vibration
resistant for mobile installations, and
draws very little current.

• There IS no competition.
One YIII' Limited Wlmnty
Specifications and features are subject 10 dlange without notice or obligation.

~AL'NCO
ALiNca ELECTRONICS INC.

438 Amapola Avenue, Unit 130. Torrance. CA 90501
Tel: (310) 618-8616 Fa,q310j61B-8758

CIRCLE 61 ON READER SERVICE CARD
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ler, South stop, analog meter readout,
memory bado:up, and an easy-to-read
scale .

The TIC Ring Model 1022 is $649
plus S & H. For more Inlormation. con­
tad TIC General, soc; P.O. Box 1,302
Thirri StrBel East Thfef River FaUs MN
5670 1; (2 18) 68 1- 1119, (800) 842 ­
7464. Falf: (218) 681-8509. Or Circle

the AS-1 OQ and $259 for the AS-1750,
pfus shipping and har'ldling. Deale r
rates are available. For more informa ­
lion, contact R&D Engineering Sys­
tems , 502 Ca nal St. , Folsom CA
95630; (9 16) 985·2555. Or c i rcle
Reader Service No. 202.

once in awhile. II is easy 10 modity the latch irout Circuits on the
TO-4 to perform the UTZ Junction, I.e. mute the receiver until a
DTMF zero has been receiVed lor Six ecourocos seconds, making
it a low cost solution for implementing ttU new emergency warning
scheme.

The TO·4 is only $49 in kit lorm or $89 wired and tested. For
more details and a complete cata log, contact Ham/ronlcs, Inc., 65­
F Moul React, Hilton NY 14468-9535: (716) 392,9430, Fax: (716)
392-9420. Or Circle Reader Service No. 205.

R&D ENGINEERING
SYSTEMS

R &D Engineering is offering two
analyzers, the AS-l00 and the AS­
1750. Both analyzers include power

supplies and have r-;;;~:;;;=:il--------;I;i:::::=---=J\tle same specifica-
tions exc ep t that ...
they operate in dil·
ferent bands: The
AS -l00 o pe rates "'... ...
Irom 2 .8 to 105
MHz, and the AS­
1750 operates the
850 to 1750 band.
The suggested re-

nCGENERAL
TI C Ga neral ha s in troduced tne

Model 1022 TIC Ring . downsizing the
larger Model 1023 into a compact yet
very pcwertct roto r. Far more than a
ector. this is a Ring rotor. with rugged
steel ring co oetrucuon. a powerful
drive motor, solid worm gear braking
and galvaniZed coating . 11 will mount,
hold and tum large anlemas. It offers
an analog controller, preset, North cen-

tail price is $179 for

SAGANT ANTENNA
Arrow line antemas lrom SAGANT

U.S.A. lor HF, VHF, and UHF are c0m­

pact and lightweight, with a low radia­
tion pattern lor ou lstanding perter­
mance. Model AL-207F Is a base-type
2m'7Ocm dua l-bander (51" long , 0.77
be.) thaI handles 250W FM. The AL­
144F is a compad base anlenna lor 2
meters. Other Arrow Une models lor
mooile, 2 meters, HF and 1.2 GHz are
available. SAGANT also offers a wide
range 01 wire antennas , such as Zepp­
type and inverted V, ar'ld HF mobile
ameonas thai are sli m and short lor
mounting on the root

Fo r prices ar'ld more info rmation,
contact SAGANT U.S.A., 360 W. Bed­
ford Ave. , Suite 111 , Fres no CA
9371 1; (209) 26 1-1400, Fax: (209)
261-0662. Or circle Reader Se rvice
NO. 203.

HAMTRONICS, INC.

The HamlroniCs TO-4 Selec­
tive Calling Module Is a relatively

new economy louch-tone decoder with
one latching ou tput This versatile module.

only a lew inches square, is prima rily de­
signed to mute the spea ker 01 a receiver or

IRACS uses this transceiver to receive
DTMF comma nds from you and to
transmit acknowledgements and sys-

tem status back to your hardleld.
Typical uses include remote

control and stte alarm lor
you r repeater site, home
or car. You can use it sim­
ply to turn on a remote
speaker for selective cen­
ing or to turn o n a tape
recorder remotely.

IRACS is available in the following
con fig urations: 'uUy assembled and
tested, with match ing case, $1 49; fully
assembled and tested PC board with·
out case. $119; complete parts kit with
a single-sided PC board , $99 . For
more information. contad J & W Tech­
nology. 38 Jade Street. Scarborough,
OntariO, Canada M1T2TB; (416) 298­
4499. Or circle Reader Service No.
20<.

bly capable of sending 15 separate
codes in the POCSAG (RPe·,) lor­
mat. The PE·1S Is Intended lor opera­
tors of local "In-house" radio systems
wishing to signal lone-only pagers . II is
ideal lor tactc rtes. restaurants . sales
managers. security operations . 011
fields. or wherever (fired control of lo­
cer area paging is desired. The 1S
available codes may be used to acn­
vate up 10 4 distinct alerl renee on
each pager, 15 indivIdual pagers. or
any combination U1ereol , Communica­
tionS Specialists a lso makes the PE-4
lo ur-call and P E1000P 1,000 ca ll
POCSAG paging encoders. All of
these units can be used on mOSl two­
way radio systems, providing en­
hanced capability 01 existing systems
al low cost.

The PE-1S and PE-4 are factory­
prog rammed to your specific address
codes, or may be l ield -programmed
via an available keypad. They each
sell for $99.95. For more information.
contact Communications Specialists.
Inc., 426 West Tan Avenue, Orange
CA 92665-429 6; ( 71 4) 998-302 1,
(800) 854.()547, Fax (714) 974-3420.
Or Circle Reader seoee No. 201 .

--..-,.-.--••• TllACS
- -":;"- .

COMMUNICATIONS
SPECIALISTS

Compiled by Hope Currier

J & W TECHNOLOGY
IRACS (Inte ract ive Remote Alarm

and Control System) from J & W Tech­
nology is a conlJOl1er that allows you
to perlotm reliable Iong·range remote
control with your hand-held or mobile
radiO. IRACS is designed 10 connect
easily to the speaker, microphon e and
PTT tines 0 1 any FM transceiver.

The PE-15 I rom Communications
Specialists is a miniature soo-essee-

36 73 AmateurRadio Today-February, 1993



KENWOOD
PB-13S 7.2V 1200mah

$49.75
PB-1 4S 12V 400mah

$60.00

"i1II1I1I1PCi'RlPtIG'X in~•
115-1 B Hurley Road. oocro. CT 06478

800-634-8132
Connecticut 203' 264'3985 - FAX 203' 262'6943

PACKS FOR
PERIPHEX POWER E R

g(Jr/~E~ REME MBER... A LOW COST POWER PACK
WITHOUT PERIPHEX'S QUALITY IS NO BARGAIN

NEW MODELS NOW AVAILABLE
ICOM YAESU

BP-83S 7.2V 750mah FNB-2 10.8V 500mah
$43.50 $22.50

BP-84 7.2V 1000mah FNB-12 12V 500mah
$57.00 $45.95

BP-84S 7.2V 1400mah FNB-1 4S 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

Manufactured in the U.S.A. with matched cells , these Super Packs feature shcn circuit
and overcharge protection. and a 12 month warranty. AUinserts and packs in stock or
available from authorized dealers. CALL US TO DISCUSS YOUR BATTERY REQUIREMENTS.

A6d54l1l~ 5. H. ndIng tor 1wS! hIllfy.
$1 (10 tor .tch . lId1 b'll..., . US onlY

e-bCllI resiclonts , Ckl 6"lI. \.l.I

:Ie iI " I, V<SA , ••' •

'-" - --~

•q) da, _ , .... k It ' .nl....

I <u man ur..'l,, ' " "a"l .

3.5"

3.5" I

14& I 220 I 440 MHz

• l...wk "" iffii<le ..rIhe..,indow "'*"- no ffilO$1l<1

... . ld"'•. no ...,;,"'" C"I' mwdg= II(> dip'.

• 1'hI. probkm. ,",'Il" "or "'"-'"'" and g....-.ge "'"on,
• S'<>P ..Jvenj';,,~ ~'M ,j~ I" p""<olool '1,..... ..
• Mo, e dflcienllh." I~ ",,,~h -~I"-,, ""'onn.., .
• Wide bondwidlh: SWIl; It.. ,n..n 1.5 :1 over '''''en,i,. hand.
oStll adl><;.j •• ".:nl ,,,d . Iu " ') , 1&..."rf••:e.
• MulttpuWl. ..m reduo._ QS B in un.- . r......
• Ma.k ", Ih< USA.
• It ,. h poorf~ _ ,~ """""" -->' e<d>od"""mdt .. ifh _,~.e ......... cuIun:d .,.."....
· f't .......: TIt« ~w.,._. _pric'e!

Stu,I, ~

50 Wall 0 146 MH, 110 Wall

5995 0 220 MH, 6995
0 440 Mllz

AmaLing new high performance antenna only
.!lOj" Ihkk virtually disappears on your car
window. U~ for undercover surveillance by
law enforcement agenc~w available 10
the genera l public for the first lime !

aRCU 17 5 ON R£AD£R $E:IMCE CARD
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Amateur Radio Via Satellites ,­
" 00
' 500

is held as a back'lJp $hOu1d a Ia~ cc­
cu in the R5-10 hardware.

AMSAT-OSCAR·13 was one ollhe
paytoac!s on the June 1988 launch of an
Ariarle 4 series rocket from Frenc h
Gtriana. A.Q.13 conbrlues as the prima­
ry voice lfanspooder hamsat. Activity Is
flOt limited to a single mode. The current
schedule indlJdes the popular Modes "8'
arid ' J- (2 meters up arid 70Cm down),
al'l(f also Mode 1.: whiCh uses 1.2 GHz
as an uplink 10 a 70Cm downlink, and
Mode "S."

James MiI\ef G3RUH recently posled
a complete prellnVnary mode sc/'IeOOle
lor 1993, shown in Table 1. lJp-~te

<. S transponder; B trsp. is OFFt
<- S beacon + l transponder

AIonIAlat 2100

<- S transponder; B trsp. is OFFt
<- S beacon + L transponder

AIonIAlat 21010

<. S transoceeer; B «so. is OFFl
e- S beacon + L transporlder

AIonIAlat 18Or'O

<- S transponder: 8 trsp. is OFF!
<- S beacon + l transponder

AIonIAtaI 1SOr'O

AtIitude Dec 21
Jan 04
Jan 18

!
!

AD-13 PROVISIONAL MODE SCHEDULES 1993
MOST ' " AD-1 3 TRANSPONDER SCHEDULE ••• 1992 Dec 21 - Feb 08
ModeB : MAO to MA 256 I
Mode-S: MA
Mode-LS : MA
Mode-Jl : MA
acoe-a :MA
Omnis : MA 110 lo MA 151
Eclipses: Transponder OFF MA 110 to 256Jan 28 - Mar 04

M OST ••• AO-13 TRANSPONDER SCHEDULE ••• 1993 Feb 08 • Mar 08
Mode-B : MA 0 to MA 40 I
Mode-S : MA 40 10 MA SO 1<- S lransponder; B trsp. is OFF!
Mode-LS : MA SO to MA 551<- S beacon + L transponder
Mocle-JL : MA 5510 MA 101 AIonIAlat lS01O
Mode-B : MA 10 10 MA 256 1
Omnis : MA 110 10 MA 15 1 Move to enmee 181110, Mar 08
Please doo'1 uplink to B, MA 40- SO. Interteees with Mode S.

MOST ••• AQ-13 TRANSPONDER SCHEDULE ••• 1993 Mar 08 - Ma~ 10
Mode-B : MA 0 to MA 120 1
Mode·S : MA 120 10 MA 130 1<- S transponder; B Irsp. is OFFI
Mode-lS : MA 130 10 MA 135 1<- S beacon + L transponder
Mode-Jl: MA 135 to MA 150 I Alon/Alat 180/0
Mode-B : MA1 50 to MA256 !
Omnis : MA 230 to MA 40 uaove tc ennuoe 2 100, May 10
Please don't uplink to B, MA 120-130. Interleres with Mode S.

MOST ••, AD-13 TRANSPONDER SCHEDULE ••• 1993 May 10 - Ma~ 31
Mode-B : MA 0 to MA 180 1
Mode-S : MA 180 to MA 190 I
Mode-LS : MA 190 to MA 195 1
Mode-Jl : MA 195 to MA 210 1
Mode·B : MA 2 10 to MA 2561
Omnis : MA 250 to MA 60 I Move to attitl.lde l2OJO, May 31
Please don'l uplink to B, MA 1BO-l90. lnterferes with Mode S.
series: 1993 May 31 • 1993 Nov 08

M OST •• • AD-13 TRAN SPONDER SCHEDULE ••• 1993 Ma~ 31 - Aug 02
Mode·B : MA 0 to MA 256 I
Mode-S : MA I
Mode-LS : MA I Allitude May 3 1 12010
Mode-JL : MA ! Jun 14 13M)
Mode-B : MA Jun 28 140.'0
OrMis : MA 110 10 MAlO! Jul12 15Ot'O

MOST ' " AD-13 TRANSPONDER SCHEDULE •• • 1993 Aug 02 - Aug 30
Mode-B : MA 0 10 MA 40 1
Mode-S : MA 40 10 MA SO 1
Mode-LS : MA 50 to MA 55 I
Mode-JL : MA 55 to MA 10 I
Mode-B : MA 10 10 MA 2561
Omnis : MA 11010 MA 10 t Move 10 attit ude 18010, Aug 30
Please don't uplink to B, MA 4(). SO. Interferes With Mode S.

M OST ••• AO·13 TAANSPONDER SCHEDULE •• • 1993 Aug 30 - Oct 18
Mode-B : MA 0 to MA 120 I
acee-s :MA 120 to MA 130 I
Mode·tS : MA 130 to MA 135 I
Mode-JL : MA 135 to MA 1SO t
Mode-B : MA 150 to MA 256 I
Omnis : MA 230 to MA 40 t Move loatlilude21 00,0ct18
Please doo'1 uplrlk to B, MA 120-130. Interferes with Mode S.

MOST ••• AD-13 TRANSPONDER SCHEDULE •• • 1993 Oct 18 - Nov 08
Mode-B ; MA 0 to MA 180 I
Mode-S : MA 180 to MA 190 I
Mode-LS : MA 190 to MA 195 I
Mode-JL : MA 195 to MA 210 I
Mode-B : MA 210 to MA 256 I
Omrlis : MA 250 to MA 60 I Move to alti tude 12010 , Nov 08
Please don"! uplink to B, MA 180- 190. Interferes with Mode S.

0-11 f ind U-O-11 inslead since Ih e ~

share the same downlink frequency.
AS-l0fl 1 is nearly s i ~ years old.

Launched 'rom Plesetsll in June 1981,
this dual package is part 01 the larger
COSMOS 1861. Andy MirirlQV RS3A tills
aCied as the primary control statiorl lrom
the Commarld Center 01 AS satell ites In
Moscow. Andy has recen ll~ beglln wark
al the Moscow Adventure Club, but c0n­

tinues with the RS control activities. AS­
10 remains in excellent condiIion provid­
ing Mode •A' operatiorl (2 meters up and
10 meters down) from Its 1,OCJO-l<.m.high
polar orbit The sate_ile pair can be used
in other modes. bul'A' is primary. R5-11

Table J. AMSAT-oSCAR-13 opera/lOll schedule for 1993 from G3RUH.

Number 12 on yow FHdback carel

Current OSCARs

argue that SARA's operation on ham fre­
quencies was a matter or convenience
lor tile builders. There are also c ues­
ucns about UoSAT-oSCAR-14, whiCh Is
slill operational IOf commercial and edu­
cational uses but not available 10 ama­
teur radio operators. While interlopers in
the amateur bands should be discour­
aged. AMSAT organizatiOnS wish 10 aid
and promote more harn-origi'lated salei­
he wOO; lhrwgtl checks 01 Ito8 inlenl: of
the vanous grO\4lS and their credentials
as amateur radiO organizations.

HAMSATS
Andy MacAUister WA5Z/B
14714 KnJghtsway Drive
Houston TX 77083

Future OSCARs
The first amateur radio sateUit&. OS­

CAR-' (Orbiting Satelme C3nying Ama­
ieI' Raoo). was IaIJf1Ched into ortlil just
over 31 years ago on December 12,
1961. The 101XlUnd package sent the
letters "HI" in code on 2 meters . Th is
small unit was designed a~ buill by
membefs of the ProjectOSCAR group at
Foothins College in Los Altos, Cali/omia,
afld tile LOCkheed Amateur Radio Club
in Sunnyvale. Calilornia. The loo-mUII- New hamsats are always excit ing.
watt nanemnter system lasted three They provide ' resh resources lor com-
weeks until the bettertes discharged, munications lI rid espenmenta testing
Over 600 amateurs in 25 cccnmes re- ideas from an ortilaI vantage point. We
ported reception 01 me signa ls. Since have seen the resuns 01 Imagi rlg ad-
then , many more amatell" radio satellites vances Irom ee early days ol UOSAT-
have been launched, and several trom OSCAR·9's camera to the dramatic
other countries are on the w'irf. views seen and frarlsmitled by Kilsat-

Current amateur saleMe community OSCAR-2 3. Data experimenls have
attention has been IIXU5ed on Phase 3- gone l rom CW arid RTTY to 9600 bps
D. Phase 1 OSCARs were desigMld lor packet VoiCe lJansponders have pro-
short liletimes arid low ortsrs. Phase 2 gressed lJom simple Mode "A" syslems
spacecraft are built lor kmg lileljme (over using the 10 meter band tor a downlirlk
one ~ear) operation in low orbits, Phase to the Mode ·s' system on A·Q-13 that
3 satellites are placed into high orbits comes to earth on 2.4 GHz in the 13cm
arid are usuall~ designed with at least a band.
fwe-yeer lifetime. Phase 3-A met a wa- In th e early da~s 01 OSC AR with
lery end in 1980 when its Ariane launch- Phase 1 satellites, the time between
er malf unctioned. Phase 3-B became satel ite launches was painful since the
AMSAT-QSCAR-t O in 1983 arid Phase operatiooal time 0' the hamsal ....as usu-
3·C was renamed AMSAT-OSCAR-1 3 ally limited 10 a lew weeks and lauoch
wtlen it reached orbiI in 1988 . Although oppo rtuniti es were rare. Later, with
Phase 3-0 will be placed into an ortlit Phase 2 satel i\es like A-Q-6, spacecralt.
similar to the other Phase 3 spacecralt, it lifetimes 0' several years were common.
is much larger and sigrlilicarlUy more Toda~ we have so mal'ly amateur radio
complex man its predecessors. Particl- satellites it is impossible 'or one person
pal ing group s include the U.S" Ger· 10 keep up with them all, Most eneusr-
mlirl~, Belgium, H ungar~, Firlland, asts tocus their efforts on Ihe satellile
Czechoslovakia, Great ante,n . Japan, and mode that nterests them the most.
South Alrlca, Austral ia and srovenra. Newcomers typiCal l~ try the easy salel-
The main goals at the project are to im- utes like AS· l 0 arid RS-12 belore pro-
prove link margins over previOus satel· gressing to the challenges ol the high el-
ees wilh more power from the salellite, liplical ortli ts 01 the Phase 3 spacecraft
to promole the use 01 higher frequenoes Ifs time 10 lake stock 01 the incredble
lor satellile comrnuniealions. and to CUI resources in orbi1 and available lor use
the COS! 01 earth stabOns and retain sutfi- in 1993. Rather than wait lor the next
dent COlTlITIOfIillily with existing hamsats rourld 01 hamsats, or the promised ad-
to avoid obsolescence of current equip- vances ol Phase 3-D, ifs time 10 get on
ment. launch could be as soon as 1995. the air now. The hamsats are a ijmited
Man~ changes have been made to the resource. When the teneres 'inally die,
structural design ctthe satellite in recent or a ke~ eensrstcr gives out, ir s all over.
months, so it will be a challenge to have AMSAT·QSCAR· l 0 wes launched
everything ready in time. nearl~ 10 years ago on an Ariane rocket

omer satenne projects COf1 tinue with Irom French GUiana, This satellite still
developmenl M d construction or have performs very well on Mode "8' using a
teen proposed lor h.lture programs. In- 10cm uplink and 2 meter OOwnIink. The
lemalional saleMes are expected soon computer gave in 10 radiation damage
' rom Mex ico , Il a l~, Ru ssia , Fra nce , three-and·a-haW years aner launch. but
South Afr ica, Israel , Chile and ernee the transponder system Sb Y wor!IS we_
countries. Here in the U.S., efforts con- when the solar cells are properly ~Iu""

tinue on SEDSAT in Huntsville, Alaba· nated. The ell ipt ica l orbit lavors Ihe
ma, and at PANSAT, the Naval Postgrad- Southern Hemisphere. providll"lQ e~cel-

uate SChool satellite irl Monlere~, Call- lent OX opporlurlilies riot available via
lamia. A·Q-13.

Some programs 'rom other COUrllries UoSAT-OSCAA· l1 was launched
and schools have used amateur I re· from the Weslern Test Range al Vanderl-
quencies far edllcatiOrlal arMing experi· berg Air Force Base in lompoc, caliler'
ments. These 'gra~ area' projects coo- nla, in 1984. Nine years later it is still
h.lse the iSSue ol what is an OSCAA and performing eXlremety well with telemetJy,
have caused serious arguments among buletins, digilal speech and whoIe-orbit
international groups. Some have said data transmissions. It is usually heard on
that the French saleDite SARA shOuld be 145.825 MHz FM sending ASCII data at
called SARA-OSCAR-23, while others 1200 bps. Many stations looking lor 0-
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FEATURING AN EXTENSIVE LINE OF YAESU PRODUCTS

CIRClE 183 ON READER SERVICE CARD

soc Iloo...... 1"31 S'£' 26dl St..W~ lItA 98005 USA Fa 20&-746-63&1 T"'l206I 1464310

~ CIRClE 188 ON READER SERVICE CARD

MFT1 0000

$369900

ALL MODE HF
BASE STATION

'._-

ClACLf: I S2 OJoI ItEA.OER S£A'V1CE CAIIO

1000 S, BASCOM AVENUE
SAN JOSE, CA 95128

Call us 81(408) 998-5900

Since 1933

UEMENT
-... ELECTRONICS

YAESU U.S.A.
, FT33R1TTP 220MHZ HT $328.00
• FT41 1E 2MHT $299.00
• FT811 440 MHZ HT $339.00
• FT470 2Mf440HT $404.00
• FT911 122 MHZ HT $429 .00
• FT5200 2M/44 MOBILE $629.00
• FT757GXII ALL MODE HF PORTABLE $929 .00

IF YOU'RE IN THE BAY AREA, STOP BY!

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

-,- --
)

, , .", •,
. ~ --- ~ '.

"---'
. ,....

,J , , , --- •
J J J --- ~-

• --,

-._..

NOISE REDUCTION
with the

NIR-IO DSP Noise Reduction Unit
The JPS NIR·IO gives you
REA L. effective reduction of
band noise (white/pink), power
line no ise, Ignition noise ,
computer noise , steady state
static, etc. , from your received
audio WITHOUT REDUCING
THE AUDIO BANDWIDTH!
Listening on the ham bands is
made pleasurable through the NIR-IO

reduct ion of noise and
interference with the NIR-IO.
The unit also removes multiple
whistles and tones with its
spectral notch filter mode, and
includes a unique movable
bandpass filter mode with
selectable 250 Hz, 600 Hz, or
1800 Hz wide vertical-skirted
filters.

NIR-10: $349.95 Now available at select dealers

If you only need to remove multiple heterodynes, use our NF-60 DSP Notch Filter, still only $149.95.
For 115VAC to 12VDC Adapter add $16. Charge to MC or Visa. Allow I week for personal checks. COD extra.

We pay UPS surface shipping in the Continental United States. NC residents add 6% sales tax.

••• JPS Communications, Inc. TOLL FREE ORDER LINE1~19
P,O, Box 97757 Raleigh, NC 27624 Technical Into 1-919-790-1048 Fft:/. 1-919-790-1456

CIRCLE 28S ON READER SERVICE CARD
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more informotien , call nr write for your free
Or send you r dues now, chccl: or ch arge: $:10 U. S. ,

54/) all else. ($ 15 tow ards the AMSAT journa l.)

suong but carelul management 01 the
satelile's power budget and~rature

by ground control stations is necessary.
RS-14 went to orbil on January 29,

1991. It is also known as RAOIO·M1 ,
RUDAK-2 or AMSAT·OSCAR-21 and ts
attached to the SovietINFORMATOR·1.
While its linear Mode "B" transponder
was very popular at 1irsI, today lhe Fl,l
"repealer" mode 01 the German RUo AK
(Regeneralive 'rranscceoe r tor Digital
Amateur Raoo Communiealionsl experi­
ment has sparked the interest 01 many
new satellite chasers. Te lemetry and the
FM voice (uplink on 435,016 MHz) mode
share portions 01each 1o-minute period.
When the system is not acting in Itle
repeater mode, !he telemetry can take
on many forms, including 1200 bps
AX.25 AF$K, 400 bps PSK or even cIgt­
tal voice. Messages 01 greeting in diller·
ent languages and even a "get well
soon" message sent to Matjaz Vidmar
'1T3MV have been heard on the RUDAK
downlink 01 145.983 MHz. Table 2 shows
an example 01 recent AX.25 packel
telemetry ucm RUDAK. The signals
'Milre monilored by Dave N2AAM I'l earty
oeeeece.

A5-12/1 3 was launched on February
4,1991, aboard t il e CO SMOS-2 123
NAVSAT. COSMOS-2123 is a replace­
menllor COSMOS'1861, whicll carries
R5-1<W1 1. The R5- 12113 package is ca­
pable of the same linear transponder
modes as RS-l <Wl1 . bu1 is roost c0m­
monly found with R5-12 actiV'e in l.Aode
1<," which uses a 15 meter uplink and a
10 meter oownlink. Signals are usually
strong. Most users call "CO RS" when
aeceseoq tile satellite to avoid ccoruscn
with other terrestrial 15 meter aclivify.
Many more years 01 service are expect­
ed from RS-12/1 3, based on the results
01 RS-l<W11 .

UoSAT-OSCAR-22 joined the now
large group of hamsalS on July 17, 1991,
primarily as a replacement lor the failed
U-0-15. After complele commissioning,
it has taken over the 9600 bps duties 01
U-Q-14. In aooeonto serving as a pack­
et mail:lox eight urres taster than the mi­
crosats, ~ also has a camera experiment
on board and has taken some excellent
shots 01 the earth. The 70cm transmiller
is net as clean as thaI 01 U-Q- 14 but,
wi!h today s rTKldems. copy ls very good
for tile several hundred regular users.
Significant amounts 01 terrestrial packet
messages are rorwarded through the
satellite and its heal th has been ex­
cellen t. Messages, programs, pictures
and even voice mai have been sent via
",,"22-

Kitsat-DSCAR-23 joined the amale~

salellite corps on August 10, 1992.11 has
a 9600 bps system very Similar to lJ-O.
22, but wilh bener uaosmner eoeraeer­
istlcs. The camera system is more so­
phisticated, wi th both wiDe and narrow
angle lenses and has provided some
fantastic images lrom space_The ma'"
box system was released for general
use ttlis winter. The orbil is slightly high­
er than the other University of Surrey·
built spacecraft and gives mole access
ti me per pass. Some newcomers to
satellite packet activity nave found the
9600 bps Ffot mode of the UaSATs and
KItsat less expensive than the 1200 bps
PSK mode 01 lhe microsa ls. The link
margin advantages 01 PSK versus FM
are overcome by excellent Sig1a1 levtlls
from the FM satellite transmitters. iii

radio 5efViCe and U-Q- 15 failed shoftIy
alter launch.

The microsats P-Q- 16 and L-O-19
are currentiy operational with 1200 bps
(potenlially capable 01 4800 bps) flying
mailbox activity. The uplinks are on 2
meters FM with 70cm PSK (phase-shill
keying) downlinks . Software cha nges
are up!oaded 10~ enhanCed oper­
ation. These sa lell ~es also provide ter­
restrial packet Iorwarding services.

DOVE-OSCAR-17 Is lunctional but
has eot spent much time witll the popu­
lar 2 meter downlink on 145.825 MHz.
Efforts by WD0E and others have tc­
cused on restartlng the 2 meter 1200
bps AX.25 FM lelemetry. DOVE stands
lor Digital Orbiting Voice Encodel and
was sponsored by AMSAT Brazil , or
BRAMSAT. Since launch, the goaJ was
to sen d digitized voice messages
through the salellite for educational pur­
poses. DOVE has onty spoken once and
it was witll limited fidelity. Those efforts
wi. continue.

Weber-oSCAR-18 continues 10 take
pictures al ltle earth. This satel ite was
pRnariIy buill by Weber Sate University
in Ogden, Utah. It is slightly taller lhan
the other microsats since it has a cam­
era "penthouse' on top. Images 0'Peru,
Chile, Northern Australia and the seem­
ern tip 01 India were targets lor the Win­
ter season. The images are sent 10 earth
at 1200 bps using PSK on 70an. WE­
BERWARE soltware is used to collect
the received data and display the re­
sults, StuDents at Weber State have also
been sluetyiog banery telemetry and oth­
er data available Irom the sat-emte.

Comparisons
of banery ea­
ta Irom just
aller launch
10 the present
will provide
valuable in­
lormaUo n for
future micro­
sets.

FuJi-OS-
CAR-20 was
senl to orbit
from the Tan­
e g a s hima
Space Center
in Japan on
February 7,
1990. II re o
placed the
older F-Q-12,
whiCh lasted
acc ut three­
an d ·a - hall
years. F-Q-20
has both a
linea r Mode
' J" transpon-
der (Mode
"JA") and a
digital mail-
box system
(Mode "Jo ")
at 1200 bps
PSK. The sat­
ell ite spends
most or rts
time in "JD"
but is sched­
uled lor "JA"
operation on
Wed - ne s ­
days, UTC.
Signals areCIRCLE 110 ON RUOER SERVICE CARO

It 's Exciting!

the appropriate mode is on, but unlike
HF. interference is IigII. The VHF, UHF
and microwave signals are not subjed 10
band cond it ions. OX chasers can be
IouncI on 145.890 MHz almost daily.~
SAT schedules operati ons ne ls o n
145.950 and 435.970 MHz, and dileclly
allerwards on the same frequencies are
SSTV nets.

The MICROSATS, PaC$8t·OSCAR·
16, DOVE-OSCAR-17, Weber-oSCAR·
18 and Lusal-oSCAR 19 were Iaunchecl
on January 22, 1990, on an Ariane 4
rod<el rrom French Guiaf"lll with UoSAT­
OSCAR-14 and UoSAT-oSCAR·15. U·
0-14 is no longer performing amateur

It's Easy!

AMSAT, P. O. Box 27, Washington, D,C. 20044
(301) 589-6062; Fax: (301) 608-3410

It 's Fu n!

JOIN TODA Y, For
information packet .
$36 Canada I Mexico,

From operating any of 12 Amateur satelli tes circling the globe today to
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSAT
member. Our volunteers design, build and launch state-or-me-art sateutes lor use
by Radio Amateurs the world over. We provide educational programs Ihat leach
our young people about space and Amateur Radio. Most 01 all, we provide our
members with an impressive array 01member benerns Including:

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

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

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

Amateur Space program.

AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!

RUDAK2 >BEACO N:++ Hi, this is the AUDAK.JI experiment on AMSAT OS­
CAR 21 _

RUDAK2>TLM-1 :AUDAK-II Telemetry (92-12-02 13:59:00):
Voltages RM1 -TCMD-Interface Lock Memory Errors

5V-R1 : 0 .80 V 1·TX·O N: OFF RX2: ' Single: 1
5V-ATX: 5.04 V 2-RX12&48: OFF RX3: " MUltl : 0

RUDAK2>TLM·2:5V-RAM : 4.95 V3·RNG : OFF AGC
Total Current 4-SOft: 13.9 V RX3: 143 Temperatu re

14V-I : 315 ma RX4: 207 21.6 deg C

RUDAK2>BEACQN:AUDAK-li Schedule: Downlink 145.987
UTC (Min. MOO 101 Beacon Mode UplinlllMHz

0...8 FM Repeat er 435,0 16
9 AFSK Telemetry no

AUDAK2>BEACON :++ Hi, this is the RUDAK·II experiment on AMSAT OS·
CAR 2 1 ++

AUDAK2>BITFAT·1:S"BHX 0

RUDAK2>BITFAT-2;

RUDAK2>B1TFAT·3:

AUDAK2>BITFAT-4:
AUDAK2>EPAOM:AUDAK-2 EPROM-Test

Tabla 2. Example of A-O-21 AX25 AFSK FM data receIVed on 148.983 MHz by
N2AAM.

information about A-o·13 coeretcns is
always available via the A-Q-13 teleme­
try beacons on 145,8 12.435 .658 and
2400.646 MHz in CW, RTTY and 400
bps PSK. Active command stations in­
elude Peter oB20S, James G3RUH and
Grallam VK5AGR. Messages to these
volunteers about A-o-13 operations can
be sent via the Intemet (calisignOam·
sat.org) or via Compuserve (>INTEA­
NET:caJls910 amsal org). They also get
mad via U-Q-22. Computer predictions
sti ll show a projected reentry 01 late
1996 lor A-o-13.

Several special interest groups can
be tound 00 specilic Irequencies when

40 73 Amateur Radio Today · February, 1993





Number 13 on~ ffledbKk C«d

73 Review
by David R. Margolis AG8L

The GA P Voyager

DX·IV Vertical

GAP Antenna Products, Inc.
6010 Bldg. 8

N. Old Dixie Highway
Vero Beach FL 32967

Telephone: (407) n8-3728
Price Class: $390; guyrope, $39.

Operate 160 through 20 meters with this high performance antenna.

For the last two years I've been DXing with
100 watts and two verticals, the Cushcraft

A5 and the GAP Chanenger OX·VI. The GAP
DX.v1 is a line antenna, but its pertormance
on 80 meters is limited by lts size and narrow
bandwidth . I wanted something better for 80 ,
and also some way 10 get on 160 meters.
Dipoles seemed like a poor choice because 01
the difficulty in getting them to an effective
height. Allhe 100 watt power level 80 and 160
meters are especially difficult because 01 the
typically higher noise levels and weaker signal
strengths, so an effective antenna is a must.

Ent er the GAP Voyager OX·IV, the big
brother 10 the GAP OX·VI. The OX·IV is 45
feet tall and covers 160, 60 , 40 and 20 meters.
The OX-IV was created specifically 10 provide
an antenna solution on 160 and 80 meters;
the coverage 01 40 and 20 meters is some­
thing of a bonus. About 90 kHz is covered on
160 meters , with full coverag e on the other
bands.

Photo A. The GAP Voyager OX·IV offers 160
through 20 meter opera tion.
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Description

If you're not lamiliar with GAP verticals, pic­
ture a dipole mounted on end. That is the best
way I have to describe the GAP OX-IV 10 you.
The leedllne attaches to a center insulator
(the ~GAp· ) about halfway up the antenna.
From there, the teecune comes down Inside
the lower sec tion 01 the antenna and exits
through the bottom, terminating in a PL-259
connector. Tuning rods attach to three sides
of the antema 10 provide multiband coverage,
and a capacitance top hat (a wire ring six feet
in diameter) at the top of the antenna increas­
es the electrical height for 80 and 160 meters.

Unlike t radition al verticals, an extensive
ground radial system Is not required. Only
three radials (the manufacturer calls them
counterpoise wires) measuring 57 feel are re­
quired. The only restrictions on them are that
they must be insulated, and they must not run
100 c lose 10 you r teedune . They ca n b e
buried, and they can zigzag, if necessary, to
lit your site. You'll need to provide the wire (it
doesn't come with the antenna), but just about
any Insulated wire will do fine.

I had my OX·IV shipped to my office. It can
be shipped by UPS, but you should be pre­
pared to receive a long box. I got some sense
of this when the receptionist called and told
me , with a note of panic in her voice, that

there was an antenna for me in the lobby. She
didn't sound 100 happy. The box is nine feel
long, wh ich Is the longest allowed by UPS,
and weighs about 30 pounds. I managed to
get it home in my Taurus by running it diago­
nally through the car with one end sticking out
the front passenger window. JI you try this dur­
ing rush hour, remember to stay on the left
side of your lane.

When you unpack the box, yo u will find
several large pieces 01 tubing, the GAP sec­
tion with pre-attached coax, and many smaller
pieces of tubing. The smaller pieces 01 tubing
are packed Inside the larger diameter tUbing
for protection dUring shipping. A small box of
hardware, the top hat wi re, instructions, and a
nut driver round out the parts inventory.

Before You Start , ••

Before the antenna can be put up, several
things must be done. A suitable site Is the first
requirement. You'll need a clear area at least
45 feet tong with no obstructions (li ke tree

branches or electrical wires) above it. Four
pairs of guy ropes spaced 90 degrees apart
support the antenna and attach 10 the ground
25 leel from the base of the antenna, so the
as -toot figure should really be closer to 70
feet to take this Into account. The location of
the counterpoise radials should also be con­
sidered wh en selecti ng a si te, although you
have more flexibi lity with their placement. The
tuning rods at the bollom of the antenna will
be hot with RF during use, so an enclosure
should be included if chi ldren 0( pets can en­
ter the area.

Another site consideration is the proximity 01
other vertical metal objects. Allow at least 70
feet separation Irom towers, other vertical an­
tenoas , aluminum·sided buildings, and so lorth.
My GAP OX-VI antema Is the closest metal cb­
ject to the DX-IV, at a distance 01 just over 70
feet, and it has not caused any problems.

The second requirement Is to obtain suit­
able guy ropes. I assumed this would be easy
as I ordered them wilh the antenna. Untortu­
nal ely, the rope was out of stock and had to
be back-ordered. Wi th a major contest quickly
approaching , I was determined to get the an­
tenna up, so I looked for suitable rope toca1ly.
Despite being in a major metropolitan area, I
was unable to find a good replacement. The
guy rope for the antenna should be rated for
300 pounds load, have good UV resistance,
and net stretch under tension. This combtna­
lion of requirements Is almost Impossible to
find in hardware store rope. I settled on a 240­
pound-rated Poly (polypropylene) rope, but I
used il knowing that it would need replace­
ment within a season due to its poor rests­
tance to sunlight. The 300-pound load rating
wi ll keep lhe anlenna standing in a 80 mph
wind, so you can get by with something less
lor temporary use, like Field Day. You'll need
350 feet o f rope in all, cu t into eight pieces
during assembly for the eight guy ropes.

You can use a variety of ground anchors for
the guy ropes. I look a di " erent approach as I
didn'1 want to give up any lawn space to the
guy ropes angling down from the antenna. In­
stead of ground anchors, I placed lour t c-tcot
treated 4x4s in the ground, 25 feel from the
base of the antenna, spaced 90 degrees
apart. The 41'45 were buried lour leet deep
and anchored with one bag of ready-mix con­
crete each. Screw eyes were placed about 5-





1/2 feet up each 4x4 to hold the guy ropes.
With this system, the guy ropes don't get in
the way when you mow the lawn. More enpor­
tantly, since the guy ropes are the only thing
keeping the antenna up, they are much better
protected from accidental damage . I found
bite marks recently in the coax that runs to
one of my antennas. Unbelievably, the bite
penetrated all the way through to the inner
conductor of the 9913 (large size) coax. So
consider the ~critter" factor when deciding how
to locate the guy ropes.

The antenna sits on a base mount made of
two pieces of angle iron. The bottom of the
antenna sits between the base mount and piv­
ots on a bolt. Although the base mount can
just be pounded into the ground, I Installed
mine in concrete. One bag is plenty if you de­
cide to go this route . If you decide to use 4x4s
as guy mounts as I d id, the ba se mount
should be tumed about 10 degrees instead 01
l ining up directly with the 4x4s . Otherwise,
one of the 4x4s will be In the way when you
try to raise or lower the antenna.

Assembly

Assembling the antenna is quite ea sy.
There is litt le to measure: most pieces just
s lid e to gether and connect with screws
through pre-drilled holes. The tuning rods are
a little less precise. Oamps are used to hold
standoff insulators to the main mast, and you
must position the clamps. Labels attached to
the main mast get you In the ball park. An ad­
justment step later in the instructions helps

GRP HF HT
8Om·4Qm·20m·)7m·15m·)Om-om
Who says JOu can't take it wlth )"Ou'!
Imag ine the thrill of working OX with one of
these tiny single band HTs ~ Output 2 walls SS B or
CW. Sensitive supe rhet rece iver with noise
blanker, RIT, A(;C, and Senerer. 2 VXO ranges
on each band (25KH.z on 80140, 5OKH.z on 20­
6m). Built in speaket- a nd microphuof . Carrier
and sideband suppression >4(XtB. To tal loI eiJthl
200z (met, baueriesj .Rugged metal case.

1.5"D x 2.5" Wx6"H
-3.55 1l0rn MX ·2 IS 15m )pllonaI A~~:

X-7.0S 40m MX.285 10m ~bo.~~:hiP
fX· 14S 20m ~fX·50S 6rn Ado1itioIWcrymI.

X- I SS 17m $J~9,95 ::,I:~-

CIRCLE $5 ON READER SERVICE CAR D
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you compensate for any inaccuracy. The in­
structions are adequate, a lthough the sup­
plied 3-D sketch of the assembled antema is
not very detailed and could be improved.

I had a few problems. A short wire was
missing (promptly replaced by GAP). The la­
bels fo r the sta ndoffs on one mast section
were reversed, causing the tuning rods to be
out of position. This was caught and easily
corrected during the adjustment step pravi­
ous ly described . The top hat wire (which
comes to you as a closed loop) had a knot in
it. I just polled the knot tight (although this re­
qu ires pliers because the wire is copper-clad
steel). The rods that hold the top hat were dif­
ficult to insert through the holes In the main
mast (corrected by slightly increasing the size
of the holes with a pocket knife) .

The most disturbing problem was finding
out that th e pivot holes at the bollom o f
the antenna were 90 degrees off their correct
position. When you assemble the antenna
as it lies on the ground, luning rods extend
away from the top and both sides of the main
mast. In this posillo n, the boll that goes
through the pivot holes at the bottom should
be parallel to the ground. This way, you can
just attach the base of the antenna to the
base mount and walk the antenna up. With
mine, the antenna would have needed to be
rotated 90 degrees, and the luning rods on
the side prevent this.

With some head scratching (and being fur­
ther motivated by fa iling snow), I found an
easy solution. I unscrewed the base section
from the sleeve that connects it to the next
section (two screws), rotated it 90 degrees,
drilled two new holes In the sleeve, and refas­
tened it. Bingo. Easy fix. I talked to GAP later
10 review the structural impact of my fie ld
modification (no problem), and 10 find out
what had happened. Apparently there was no
ccoroinenon of holes between the top and the
bottom of the base piece, and it usually just
worked out OK. They plan to check this better
in the future.

Raising U1e Antenna

With the assembly completed and the site
prepared, it was time to raise the antenna. I
had three helpers, although you could get by
with two-two people should walk the anten­
na up while the thi rd fastens the guy ropes.
Walking the antenna up must be done very
slowly. My dad was helping and he was cer­
lain that the top of the antema was going to
snap off, but the antenna has been designed
10 handle this, provided you don't go too fasl
and let the end whip about. After the antenna
is vertical and the first set of guys are at­
tached, you can relax a bit. With both the top
and bottom guy ropes attached, the antenna
is qu ite stable and the Individual guy ropes
don't seem to be under much tension. We had
problems because a few of our guy ropes had
been routed the wrong way and made contact
with the luner rods, but we were able to cor­
rect this without laking the antema down by
threading the offending guy ropes through the
tuner rods with a long pole while standing on
a stepladder.

Perfonnance

How does the antenna work? My first two
cas on 160 brought replies from stations
about 500 miles away and 589 signal reports.
On 60 meters a sho rt time later I worked a 6W
In Senegal through a pile-up. During an sse
o x co ntest, and us in g Just 100 watts, I
worked aboot10 countries on BO meters and
30 countries on 40 meters during the contest
weekend. My country total on 80 meters has
been steadily d imbing, and getting through on
40 meters has been a breeze.

Compared to the GAP OX-VI, the Voyager
OX-IV not only adds 160 meters capabilities, it
provides several S-units of transmit improve­
ment on 80 melers. I often heard steucns be­
fore on 80 meters while using the OX-VI but
they didn't hear me calling them. With the OX­
IV, I usually get through. On 40 and 20, both
anlennas seem close, with the OX·IV getting
the edge by a slight margin. Both are great
OX antemas for 40 meters. On 20 , I usually
use the CUshcraft R5, but to be fair, I have it
mounted up on the roof of the house where it
has a significant height advantage. On the
other hand , the GAP antennas are usually
much quieter than the RS (the difference can
be like tuming DrI a noise blanker, with noise
sometimes dropping as much as five $-units),
so sometimes the GAP antenna is the only
way 10 go.

The GAP OX-IV met the manufacturers
SWR specifications without diffiCUlty. As as­
sembled, I had a usable frequency span on
160 of 1.600 to 1.695 MHz, full band cover­
age on 80 with 1.7:1 as the highest SWR at
the band edges, lull band coverage on 40 with
1.6;1 as the highest SWR at the top end of
the band, and lull band coverage on 20 me­
ters with 1.3:1 as the hi\1l8st SWR.

l ong-term reliability of this antenna should
be excellent. Except for a small encapsulated
tuning device at the top of the antenna for set­
ting the frequency coverage on 160 meters,
everything else is tubing and wire . There's not
a whole lot that can go wrong with this anten­
na, and noth ing that couldn't be easily re­
paired in the field.

Customer Service

Customer service at GAP Antenna Prod­
ucts is excellent. I have talked to several dif­
ferent folks there, and they all were knowl­
edgeable about the product and eager to
please. Even though I purchased the OX-IV
through their distributor, Amateur Electronic
Supply, I received complete support direct
from GAP, with no q.,testions asked. It is rare
to fi rx::t a company where the employees have
such enthusiasm for Iheir product and treat
thei r customers so well.

Conclusion

If you want a single package provid ing ac­
cess to 160 meters, great OX performance on
the entire 80 and 40 meter bands, and cover­
age of 20 meters as a bonus, the GAP Voy­
ager OX- IV is your anlenna. Great perter­
manes. a rugged design, wide bandwidth and
superior customer service add up to an out­
stand ing product. II



Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
Take a PEAK with Coax ial Dynamics " NEW" Model83000A, des igned
to measure both FWO/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 pulse systems. Our
Model83000A features a comp lete se­
lection of plug -in-elements plus a 2
year warrant y. This makes the
Model 83000A an Investment worth
looking at. So go ahead, take a
" PEAK", you'll like "WAn" you see!

Contact us for your nearest autho­
rized Coax ial Dynamics representa­
tive or dist ributor in our world-wide
sales network.

COAXIAL
DYNAMICS,
INC.

1521 0 Industri al Parkway
Cleveland , Ohio 44135
216-267-2233
1·aOQ-COAXIAL
Fax: 216-267-3142

S ervice and Dep end a b ility . . a Part o f E very P rod uct

THE ANSWER IS GAP TECHNOLOGY THE ANSWER IS GAP TECHNOLOGY THE ANSWER IS GAP TECHNOLOGY

(407) 778·3728
6010 Bldg. B N. Old Dilli. Hwy. V.ro Beoch, FL 32967

"

"

The answer
is GAP'S
revolutionary
voyager.

What antenna
conquered the
worst conditions
in the world?
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Figure 1. Pinouts of the NE-602 miniDtP package.

CARR'S CORNER"""''''' ''''
used two forms 0 1 transformer. First,
rve salvaged or adapted, as yOIJ pre­
fer, 10.7 MHz IF transformers eneno­
ed for FM IF amplifl6r service in tran­
sistor radios. Tl1e tuning capacitor on
the secondary 0 1 such transtormers
can be easily removed in most cas­
es. II is located e)(\emal 10 the base
01 the transformer. in a sma. recess
in the bottom. A smaMscrewdriver Of
sharp pointed tool will allow access
where the capecto- can be crushed
inlo oblivion. The other approach is
10 wind a toroidal core. rve used the
Amidon T-SO-2 and T-50-6 cores in
75180, 40 and 20 meIer NE-602 re­
ceiver applications with good suc­
cess . Each core wa s wou nd with
about 20 turns of '26 AWG enam­
eled wire on the secondary, and
about tour tums of the same wire on
the primary,

The same sort of transformer can
be used lor the tuned variant shown
In Figure 3C. In this particular In­
stance the t uning capacilor trea ts
acro ss the secondary of the trans­
lermer. This methocl wanes when the
capacitor is a trimmer type. or can be
insulated from grOUnd. But most vari­
able tuning capaCilors are designed
10 be grounded when mounted 10 the
chassis, so a Circuit sim~ar to FlQure
3D musl be used . In this case, the
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two decoupling capacitors: a tOO ~F

unit lor low lrequencies and a 0 .1 IJF
unit for higher treeueoces. rve used
jusl the 0.1 ~F unit With no problems,
but I note that most artiCles on the
N E-602 tend to incluoe both cepeo­
tors.

You can use a +9 volt DC power
supply il a 1,OOO-ohm resistor is
used IOf R1. The goal is to keep pin
no. 8's voltag e less than +7 vee
when aboUt 15 mA is d rawn. Even
so, I recommend that the 78lO5 de­
vice be used instead 0 1 depending
on a voIIage-dropping resislOf.

Input Circuits

FlQlJre 3 shews several input con­
figurations. These circu its are quite
varied, and which to use depends
somewhat 00 appl ication and some­
what on preference and con ve­
n ience . For untuned or high
impedance applications. use the di·
rect input circuit shown In Figure 3A.
This creon capacitor couples signal
to pin no. 1, and decouples pin 00. 5
through a capacitor. The signal level
applied tc pin no. 1 should be less
than 200 mV peak-to-peak.

An untuned differentia l ci rcu il is
shown in FlQure 38. This Circuit uses
an RF transformer !hal is not tuned
for the input s ignal coupl ing . I've

our.

esc ease

,. DC

WOf1l.s 10 200 MHz.

FIQUr& 1 shows the pinouts of the
NE-602 &-pin miniDiP device. Pins 1
an d 2 form inputs "A" and "8," re­
spectivel y. In single-ended circuits.
input "AO is typically used, while input
"8" is oecoupled to ground Ihrough
0.05 ~F or 0. 1 ~ F. In differenlial or
push-puUinput ceccne. both input "A"
and input -S" are used. The push­
pull outputs are pins " arK! 5. Again,
both single-ended and push-pull con­
l iguratlons are accommodated. The
local osci llator transistor base and
emilter are brought to the outside
world via pins 6 and 7, respectively.
The DC power conn ections are pin
no. 3 lor signal and DC ground, and
pin no. 8 lor +V DC. The DC power
supply should be less than +7 volts.
Of regulation provided.

Fig ure 2 shows the ec power
configuration tor the NEoOO2. In lhis
circuit it is assumed thai a higher
vol tage (e.g . +12 volts) is being

used, so a voltage reg­
u1atOf is provided to re­
duce it to a stable +5
vec. The reg u lalo r
can be one of those Iil·
t ie 78L05 1OQ-mA IC

OSC UUTER device s because the
NE-602 is not exactly a
cu rrent hog . A 100­
ohm series resistor Is
used to limit currenl
and improve decou­
piing. At the power ter­
minal 01 t he NE·60 2
(p in no, 8) , mere are
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Using the NE-602 tc in
Ham Circuits

The Signelics NE -602 integrated
Circuit is one of those few devices
that strike the imaginatiOn because it
Is well conceived and behaves l ike
irs supposed to. That latter attribute
means thaI it will work well when am­
ateurs design and build circuits with­
out the aid 01 SPICE tools or an en­
gineering degree. One of the other
chips I place in that category is also
a Signetlcs procuct: the venerable
555 rc limer.

The NE-602N is an active double­
balanced mixer (D8M) based on a
transistor circuit called a "transcon­
ductance cell." II also conta ins inter·
nal power supply regulation and an
oscillator Iransislor. The oBM works
to 500 MHz. wtlile the local oscillator

F'9Uf9 2 . DC power supply C/fQ.Ill lor rhe NE-602,
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F'9Ura 3. Inpul Clrcurts for the NE-602.
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"The NE-602 is one of those
well-designed little chips that

has a lot of amateur radio uses."

a series). 11 will deal In depth with the
NE-602 and certain related chips. In
the meantime, I would be interested
in hearing from readers who have
used the chip. Please relate your ex­
periences and any novet uses for it.
You might see your name in print if
the application Is inte resting to a
broad spectrum of readers iii

o

•

Figure 5. Local oecuutar circUIts for ltJe NE 602.
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The NE·602 Is one of those well­
designed little chips that has a lot of
amateur radio uses. Space does not
allow us to go further in depth on the
device. I am CtJfTently writing a book
for TAB called Mastering RF Circuits
(the actual published title may be a
little differenl. but the "Maste ring­
part wil l remain because it is part of

FlfJure 4. Output Clrcuils for the NE-602.
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ues, I've found that they are only
semlcrilica l. In one NE·602 cecnetcr
that I built I found that changing the
crystal frequency more than an oc­
tave (I,e. 2:1) did not overly distUrb
th e operation . Those capacitors
Should be some sort 01 loW tempco
type, however, such as polystyrene.
Silvered mica or NPO ceramic (these
same capaCitOfS can be used for any
of the OSCil lators shoWn here).

The rest of the circuits in Figure 5
are variable frequency oscillators
(VFOs). The circuit of Figure 58 is a
parallel resonant Colpitts de sign.
Note Ihat Ihe parallel resonant tank

,eo

N( · 60 Z

•

"'

"]

1,000
F_ pFC2 =

In most modem receivers a ce­
ramiC. crystal or mechanical filter is
used lor the IF resonator. Cormac­
tlon of these types of filters ia shown
in Figure 40. Resistors R1 and R2
are set to match the Impedance of
the filter.

The Internal local oscillator can be
used In either VFO or XTAL configu­
rations . Figure 5 shows several van­
aUons on the theme. The circuit in
Figure SA Is a cryslal-controlled C0l­
pitts oscillator. The two capacitors
are semi-critical. The values of these
capaCilOfS should be on the order of:

'OIlCl -F pF, ­are.

Output Circuits

Figure 4 shows typical output cr­
cults. Aga in, several variations are
shown. In Figure 4A , the untuned
single encted output circu it Is shown.
This Circuit capacitor roupies the sig­
nal from either pin no. 4 or pin no. 5
(It rarely makes any difference
which) to the rest 01 the ci rcuit. A
balanced output transformer version
Is shown In Figure 48 . Th is circuit
can use an ordina ry IF transformer
that matches the 1,500-ohm output
Impedance, or be specially wo und
lor other applications. A slngle-end­
ed tuned circuit Is shown In Figure
4C. This circuit uses a parallel-luned
resonant tank circu it c:onnected with
one end to either pin no. 4 or pin no.
5 of the NE-602. and the other end
to V+. Although the output signal is
taken from a link winding (L2) on the
tuning IndUctor (11). it Is also p0ssi­
ble to capacltor-coople the output
witn the tank circuit in place. In either
event. the output freq uency select­
ed will be that 01 the resonant tank
circuit.

Circuit (U tC 1) is t ied on the -eee­
end to either V+ or ground (and il
doesn't seem to matter which). The
other capaCitors in the circuit are sa­
iectee similarly to those of the crysta l
oscillator. except that C2 is a O.Ot jJF
unit.

A Hartley variant is shown in Fig­
ure 5C. This Circuit uses a tapped in­
euctor fo r feedback. The ceceotcra
in the circuit (C2 and C3) are 0.05 jJF
disk ceramic or polystyrene devices.
The tuning capaCitor is an air varI­
able with a grounded frame.

Another VFO circuit is shown in
Figure 50. This Circui t has worked
wel l from 80 meters up through 20
meters. It is based on the use of a
veractor ("'vollage variable cepeci­
tance diOde1 capacitor. The capacl·

Although these equations give the tance of this diode is set by the level
Impression of a fair degree of precl- of tuning voltage Vt applied to the re-
sian In the matter of capacitor vat- verse biased Junction of 0 1.
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tuning capaCitor is econectee from
pin no. 1 of the NE-602 to ground.
As long as C2 has a value tnat is
oonsiderably larger than the value of
cr. the circuit will tune very much
~ke that d F9Jre 3C.

Flf\aJ1y, given that air dielectric ca­
pacitors are hard to find. and Often
quite costly when aYailable, a varac­
lor-tuned varian! Is shown In Figure
3E. This circuit uses a voltage-vari­
able cececnence diode to tune the
transformer. A tuning voltage Vt from
a potentJometer will set the resonant
frequency of the Circuit.



Simply connect one of ou r fully automatic phone patches to
your base station radio. Suddenly your mobile and HT radios
can initiate and receive telephone calls without any assistance.

MODEL CS·700: An economical simplex sampling patch. Theoperator is in
full control at all times. User selectable operating modes: VOX Enhanced
Sampling or VOX Controlled Sampling. Features include a9 Phone number
Speed-dialer, Automatic Sample Window Set-up and more.

PRIVATE PATCH V: Offers four user selectable operating modes:
1. Simplex VOX Enhanced Sampling 2. Simplex VOX
3. Semi-Duplex 4. Repeater Maker.
In the Simplex VOX mode. Private Patch V can be used straight simplex or
through remotely located repeaters and only requires Mic jack and ext.
speaker jack connections to the base rad io. Features include a 90 Phone
Number Speed-Dialer, RemoteBaseoperation and more. Thousands are in
use worldwide.

.:.~ MODEL CS·800: A low cost patch that operates either Full or Semi Duplex.
~t;.. Plus has built-in Repeater Maker. Use with dual bander radios or connect to

your existing repeater for Fu ll Duplex paten. Also turns your radio into a
powerful repeater system if desired. Other features include9 Phone Number
Speed-Dialer and more.

MODEL 8200: Includes all features and modes of Model CS·800 plus 90
Phonenumber Speed-Dialer, Remote Base Mode, DTMF Selective Calling
(other tones areoptionally available) , remotely programmableaccess codes,
and more. (Also availab le in desk top cabinet). This is the tinest Full Dup lex
Patch} Repeater Controller in thebusiness!! - -_..~.. " " " .. .

_..
.. ." . " ••..
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All Models Also Include: Built-in user programming keyboard with dig ital
readout display (All featu res and modes are user programmable) • Last
Number Redial · Line in use detect - Call Waiting· Automatic 1-800 toll
override · User programmableCW 10 • Single or Multi-Digit Access!
Disconnect codes ' Secret Toll OverrideAccess Code ' Hooktlash - Fully
Regenerated Toneor PulseDialing · Ringout sounds likeapnone - Remotely
controllable relay - Non-volatile memory - Lightning protection and the
famous oneyear CSI Warranty. When you compare to brandsCor I you will
find there's simply no competition.

Call or write for brochures and dealer information.

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

CtRCLE 12 ON RfAOER SlIlVICf CARD



HOMING IN N~"'15,"y~F"',",'_

Photo A. Jerry Boyd WB8WFK is ready to go T-hunting with his yag; conneclea to
a digital bearing display system. His analog display and interlace box are on the
dashboard.

Joe Moe/I, P.£., KOOV
P.O. Box 2508
Fullerton CA 92633

A Computer on Your Team
Part of the attraction 01 ham radiO

as a hobby is the opportunity to use
new gadgets to communicate . Hams
were among the flrsl to embrace the
personal computer as a 1001. PCs
send and receive CW, ATTY, padlet,
AMTOR, and SSTV. They log co n­
tests, design antennas. and predict
band openings. And now resourceful
hams are using them to help win radio
di rection f ind ing (RDF) conlesls ,
sometimes called joxhunts or 'r-nunts.

Last month you saw how Albu ­
querque T-hunter Jerry Boyd
WB8WFK uses a continuously-turning
potentiometer at the bottom of his mo­
bile antenna mast to c nve a "heads
up· direction display on the dashboard
(pholo A). The azfmutn reading. 5 ­
meier voltage and some other signals
go to an interface box lor digitizing. A
laptop computer crunches the cere
and displays a polar plol of amplitude
versus dire ction o n the co mpu ter
screen. The polar display makes It
easier 10 sort through mullipath and
noise 10 find the best bearing 10 the
hidden T

Radio Direction Finding

Allhough this isn't a project for be­
ginners. WB8WFK's design Is slraight­
forward . Ha ms with a mode rate
amount of experience with analog and
digilal circuits can readily reproduce It
or a dapl il 10 their o wn T-h unting
needs . This month. we'. examine Jer­
,ys design in greater detail

Beari ngs Into Bytes

Figure 1 is the schematic lor the
analog-Io-digital (AID) ci raJitry. Each
of the eight ana log inpu ts (three are
unused at present) passes lhrough an
RC filter (R1-8ICl-8) to remove high
freq uency noise. The fillers are on a
small circuit board near the BNC ana­
log ircut conoeciors.

Filler OUlputs (evefH'lUmbered pins
01 J2) go via ribbon cable 10 the main
board and into U5. a CD4067 analog
multiplexer (MUX) . oec-ncmeerec
pins are grounded to minimize reee
pickUp. Inputs DO through 02 select
the channel address. Only eight of the
16 inputs on lhe CD4067 are used.

U4 Is a National Semiconductor
ADC0801 8-bit AID converter. R3, R4,
01 . and 02 provide Input protection.
lnpuVoutput connections to the micro­
coonouer board are made through Pl .

Ul and U2 perform address decod­
ing. The AID is placed at microcon-

trol ler address $8000 hex. Since only
address lines A12 ·A15 are decoded,
the A0C0801 responds 10 addresses
from S8000 to $8fFF. The AID is the

only ha rdware in this 110 address
space. To start a eooversoo. the mi­
crcccotroner program writes to ad­
d ress $8000. then reads from the

LOGic 3's packet cluster interface
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Prwunplifurl I 1'b'NW" A",ptl!kn
'U Mht. · l .J Gilt.

P.A. br repeater or commerciall.tM. 0J1.
puts, 1.5 ...11 to tl"4 as ..an range, W. wi.
cu8lom build if deSIf&<!. f'QoNer . mps. 10,
use in tha 900 mhl. r&gloo U$ing tl"4
" HOME VIDEO" system l'ansmilta.., Ex:
GEMENI VC·2000. ATV line sampl8o.. kH
ATVuse.~"'- ,ndudad.l~

f llLcn: 7O cm. & 33cm. Aluminum W8Id­
ell 7 pole. $170.00 and up. ANTENNA
SWITCH BOXES: 2O · 300 ..-a, 2mtrS. ·
23Ghl Prien ",_It. MWio ill tho
U.s.A. "II ptOd _ .. .......... C.II or
"'n 'e fu< a .

I!JtiEIR!!!'
210 Utica 5 1. , Tonawanda. NY 1"1 50

(7l6l 692-5451

lOGic 3's packet cluste r interlace spots not only unconfirmed oxec countries .R~s ca
l anes. ITU zones. prelixes, continents , and anytl1 ing else thaI C41n be detlfrQfllld Dirt tfje aU,
sign (Dbluts. provinces, ell:.). Audible CW .Iert lor .ad! awarll e. Gle s data window Is
also perleet for RID. AMTOR. andJ Ofleratlon. The le.ib ease of use. complete logging,
award s tracking, and cont"t1n" S ollie facility. an rig control which made l OGic 2 so popu­
lar are now enhanceC! by indowtd screens with lull mouse support and graphical report layout
(M S Wlndowsun nov , q lrel1). Superb documentation and tech support. lOGic 3 ($79) and

l 5 GiCJr v3 ($39) for IBM 386SX or higher. l OGic 2 & Jr v2 still available on
.. 1m Amiga and ST. Soon l or Mac. Hard drive required. FII.I"'op.k. Visa/me.

~ Penon. 1Database ApplicatioD'. Dept 7. 2616 Me-dow Ridce Dr, Duluth,
GA 30136-6037. tel 404-2.2-0887 (II 4()ot....9-6617 tech 404...17-1899

CIRCLE 168 01'( R(,I,O(ll SERYICE CARD

• Muft, QuIpul at 3. 6. 9 or 12VOC
• Charge trom AC or 1:1vck: sou,c
• Automatic shutoff at full cha rge

(12.- recharge re... than 3 hm)
• Built·in Voltage ' Chllrge lAeter
• Sealed lead 1IoC:o:I6S AH battery
• Supplied with 12 VOC cigarette

pklg and UL IisIed AC adapler ~

• Weqot a lba; LWH' T x ,,- x e- !
-~

• G__lor F_ Day. Conl-. MabtIot. HYs,TV.
RV. ceIular,~del. 1 2v ~"' oidW bo-' ...""'. and
.. 01 your indood "'1It1gcv portable _ ~ I

Trionics PO Box 1434

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

Get YOUf rubbe, duck outside wrth
1118 BWM·l Window Mount. Th is
handy rT"IOlWIt clips 0Y<lr your ca t s
... dow and leis your anterYla get
O!A and above It.- car roo( 9Mng
you ben", ""'ll'l' n oyour Ioc:al or
dtslanl repeat", H9' q.,alIIy BNC
10 BNC 001._ can be used 011
your own coax Of -. opfJOnaI 6'

50 ohm. Model Be 6-17" Cabla. priced .. only $ 1095'
You C>If1 buy bg!b 1bt IDQII1I and1bt 6 FJh'e br $ 2300'
(cNJIearOaniennashown Ii'IphoIo lira a1<1I1I W<IlopfioosJ

• prjcesdo DOl iodude CA sales tal( orerllppjng & bar4rn
Add $2 ,50 S&H pe, or<ler ' Masle , Card &. Viu welcome

S end 10' OUr monlhly tlyBron raooa nd eOfTlpUler specia ls
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Photo B. Inexpensive laptops such as the Model 100 clone can display bearings. The screen resolu­
tion is good enough for an X-Yplot ofsignal strength versus azimuth, but not a polarplot.

same address to get the data.
The AID's INTR line is connected to

memory-mapped port B7. The micro­
coni roller can read this bit to deter­
mine if data is ready after a start com­
mand. This is not necessary with BA­
SIC programs, bul would be needed if
a machine code program is used in
the futore . Jumper JK2 is included to
disable this function. Jumper JK1 al­
lows a test voltage from R2 (read at
TP1 ) to be fed 10 the NO.

Jerry uses a Micromini moue!
BCC 11 computer/controller, which
contains a Z8 CPU. It also has a Tiny
BASIC interpreter, 6K bytes of RAM
and EPROM , one RS232 port, and
two parallel ports. II costs $139 and is
available from Mlcromtnt , 4 Park
Street, Vernon CT 06066; (203) 871·
6170. U you don't want to build your
own MUX-AiD circuit , MicrominI sells
an e-bue-crenner MUX-AID board for
$129.

The Z8 board requi res 5 volts at
250 rnA for the iog ic and +1-1 2 volts at
30 mA for the RS-232 port. You'll need
a regulator to supply 5 volts to the mi­
crocont rolier and AID boa rd. Small
DC-lo-DC converters are available to
supply -12 verts.

The digital circuitry could produce
RFI on 2 meters. WB8WFK had no
problems on his local hunt frequency
(146.565 MHz), but has "birdies" else­
where on the band. Illhis bothers you,
check 10 see if th e problem comes
Irom the laptop or the AID box. Try
EMI filters on the power supply and

­.-

the co mmand and sends back the
data in the lormat lhat the PC wants. It
would be easy to rewrite the PC soft­
ware to go with another mic rocon­
troller because command definition is
simple. For instance, when you go into
data acquisition, my software sends a
--3' to the controller and it sends back
the data packet. The re are similar
commands for the other modes.

"One thing to watch out for is that
the PC sollware needs a rouline to

flush out stuff that's echoed from the
microcontrolle r. For examp le, the
BCCl1 echoes the command , car­
riage return, line leed, a question mark
and a space. My softwa re strips that
stuff out."

Crunching the Data

A computer With 386 CPU is best
lor the display because 01 its high
speed, WB8WFK and KA8JMW have
experimented with an inexpensive Ky-
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W. Sh Op Wor ldwide 1$'" R. 'l<I<m9 PrOca. SubiK! to ChonI/O•••

CIRCLE 192 ON READER SERVICE CARD
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otroniC 85 laptop, which is the same
as a Radio Shack Model 100 (Photo
B). This computer's communiCations
buller is so small and slow lhal the Z8

overruns it " you want to use a Model
100, you will need to implement hard­
Wilre flow control and a data buller on
the Z8 board . Plait ing lime will be
greally increased, a disadvantage on
mobile T·hunts.

Last month I clescribed WBSWFK's
Data Acquisit ion Mode, which takes
data fo r 25 se conds , plots it , and
records it to disk for later playback if
desired. Since then, Jerry has added
a n au la mati c scaling featu re that
~blows up~ the pola r pattern 10 full
Size, if required.

"11 will coyer almost lIle tun dynamiC
range of the AID," he says. -scccese
the data has only a 20-C0unt IiInge. I
can blow it up 10 tuN scale. The user
has the option to enler a manual scale
lactor instead. The dISPlay inloons the
operalor illhe program is In auto-scale
or manual mcce."

In addition to lhe Dala AcquiSrt ion
and Playback modes, WBSWFK has
added two new modes, selected from
lhe ma in menu. In the Calib rat ion
Mode, lhe PC instructs the Z8 10 send
8 bytes of data. The PC then displays

the channel number, Of A va lue in
counts, and the wlIage in volts.

In the Live Mode, the PC instructs
ee Z8 to send data representing S­
meter reading , antenna angle , and
amounl: of atlenuation in dB. The ee­
play continuously shows and updates
this data until Ihe user enlers another
command.

Like all othar 'r-hunters who use
mobile beams , WBSWFK lowers reo
cetver sensi tivity as he approaches
the 1, 10 keep tne s -rrerer on scale.
The Internal attenuation system in his
ICOM IC22S is adapted from a design
by Vince Stagn aro WA60 LO (se e
"Homing I n~ for Marctl 1989).

Je rry discovered that me usual
pracIice of redUCing the supply voltage
to the firSl IF amplilier along willl the
RF preamplilier resulted in improper
a-meter aclion at high attenuation.
"On the IC22S: he says, "il worked
much bailer 10 lift the supply side 01
A7, A1 3, and R25 and connect them
to the gain control voltage. This etlan­
uales the AF preamp (02), lirst mi~er
(03), and second IF (a S) stages."

There Is a sharp ~ knee' In lhe von­
age versus sensilivity curve. From full
sensitivity at +12 volts, the supply volt­
age Into lIle three stages must be re-

dueed to +4 volls to attenuate the slg­
nal by 15 dB. Lowering the voltage lur·
tner red uces sensitivity by appro~i·

malely 40 era per volt, down to ·90 dB
at ..2 volts.

To display the attenuation value on
the screen, thiS supply voltage is sam­
pled inlo the AID (channel 4 "AGC").
The PC program converts the digitized
voltage value 10 attenuation in dB us­
ing a Idth-order equation in the BASIC
program.

More to Come

Like all projects 01 this complexily,
espec ia ll y those employing com­
puters, Jerry's ROF system Is still a
"work in progress." Ideas lor enhance·
ments and pef10rmance improvements
suggest themselves during each hunt
Ar1 example is replaCing the azimuth
se ns ing pot with a d lgitat shall
enc od er. This wil l el iminate the
"d ead zone" and improve bearing
accuracy.

Jerry recen tly obtained a 10-b it
shalt encoder and matching Hewlen·
Packard interface IC. The output 01
lhe HP chip wi ll go directly inlo lhe Mi·
cromint ccntrcuer. He says his next
software version will support both lhe
analog pot and the shaft encoder.

Changing a global variable will switch
between them.

Jerry also wants to try Increasing
the sarrple rate 10 100 per second by
changing to a machine code program
on me 28. This would provide even
laster plotting. He envisions connect­
ing a Loran or GPS receiver to the
system to alow compulefized triangu­
lation, and a nu~ gate compass to de­
lermine vetace heading.

To encourage experimentation with
digital RDF techniques. Jerry is mak­
ing his data acquisition and plaiting
scrtware avail abl e to ' Homing In"
readers. His package includes a disk
with the OIGOF source code lor lIle Z8
compuler and his latesl OIGOF.EXE
dISPlay program, plus sample bearing
files. There is also detailed docul'Tleflo
tatoo for the hardware. In retum, he is
asking for S15 to cover tvs expenses.

To order or inquire. write to Jerry
Boyd WBSWFK. 9128 Surrey N.E., AI-­
buquefQUe. NM 87109. As usual, thiS
cner is not wamlnted by 73 Amateur
RadiO Todayor by me. KitS and circuit
boards are not available at this time.

Congralulations to Jerry and Ed for
helping bring T-huntlng and computers
together. Let's hear whal the rest 01

you are doing. II
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"Best

"Unsurpassed DX Performance"
Passport to World Band Radio 1992

Setting the industry standard once again
for shortwave receivers, the NRD-535D
is the most advanced HF communica­
tions receiver ever designed for the
serious DXer and shortwave listener. Its
unparalleled performance in all modes
makes it the ultimate receiver for
diversified monitoring applications.

Designed for DXers by DXers! The
NRD-535D (shown above with optional
NVA-319 speaker) strikes the perfect
balance between form and function with
its professional-grade design and critically
acclaimed ergonomics. The NRD-535D
is the recipient of the prestigious World
Radio TV Handbook Industry Award for
"Best Communications Receiver."

l-lReI 3apanRadio Co.,.lJd.
.Iopon R<;>dio Company, Ltd., New vor1r. Bronc:h Office - 430 Par~ A"""",, ( 2~

floor!. New York, NY 10022, USA Tel, (2 12) 355-1180 / Fa", (2 12 ) 319·5227

Jopan Rodio Company, Ltd. - Akasaka Twin To-er (Ma in), 17 ·22, Akasaka 2­
chome, Minoto-kv, Tokyo 107, JAPAN Tel: {03l3584·8836/ Fax: 103)3584-8878

CIRCLE 159 ON READER SERVICE CARD

• Phase-lock ECSS system for selectable-sideband AM
reception .

• Maximum IF bandwidth Rexibility! The Variable
Bandwidth Control (Bwq adjusts the wide and
intermediate IF filter bandwidths from 5 .5 to 2 .0 kHz
and 2.0 10 0 .5 kHz- continuously.

• Stock fixed -width IF filters include a 5.5 kHz (wide),
a 2.0 kHz (intermediate), and a 1.0 kHz (narraw) .
Optional JRC fi lters include 2..4 kHz, 300 Hz, and
500 Hz crystal type.

• All mode 100 kHz-30 MHz coverage. Tuning
accuracy to 1 Hz, using JRC's advanced Direct Digita l
Synthesis (DDS) PU system and a high-precision
magnetic rotary encoder. The tuning is so smooth you
will swear it's analog! An optional high-stability crysta l
oscillotor ki t is also cvoilcble for ±0.5 ppm stability.

• A superior front-end vcricble double tuning circui t is
continuously controlled by the CPU 10 va ry with the
rece ive frequency automa tically . The result:
Outsta nd ing 106 d B Dyna mic Ra nge and +20 dBm
Third -O rde r Intercept Po int.

• Memory capac ity of 200 channels, each storing
frequency, mode, filte r, AGC and ATT settings. Scan
and sweep funct ions bui lt in. All memory channels are
tunable, making "M EM 10 VFO'" switching
unnecessary.

• A state-of-the-art RS-232C computer interface is built
into every NRD-535D receiver.

• Fully modeler design, featu ring plug-in circu it boards
a nd high-quality surface' mount components. No other
ma nufa cture r can o ffer such professional-quality design
and construction a t so a fforda ble a price .



Photo B. Recep60n from /he remore transmissioo siles is displayed on monitOrs
in /he COfltroi lent al the hot a ir bal/ootl launch point. (/ to r): Ron KM6DZ. SIiot
KB3LY and KC WA6TMK.

f ixed ham repeate rs or ce llular
phones. The ONLY communications
available Ior this even t are po rtable
ham radio remote bases (2m, 220 and
440) and portable ATV repeatersr The
nature 01this tarrain requires us to use
what we cal l the serial mode 01 ATV
transmission (signal A going through
repeater 8 and repeater C to arrive at
station 0 ).

Each remote ATV Site is completely
isolated from outside help. As a rescn.
whal you have with you is all that you
Will have during the event

We have never been complete ly
successful in gelling a picture 10 the
linish line th roughout the duration of
the Marathon, Any number of teeters
can result in failure in a serial system

problems.
The Hot Air Anair has been 100%

successtor for the last lour years due
primarily to perlorming field tests prior
to the event to ensure PS perlormance
from each site.

The Big Sur International Mara lhon

This is a one-day ev ent held In
April. The runners start at Big Sur and
run 26 miles 10 the north. ending up in
Carmel Valley. It's a 26-mile ·straight
hne" run on Pacific Coast Highway 1,

" you have ever been 00 Hwy. 1. you
know it'S anylhing but straight! The
eacnc OCean is on one side al'lCl a
very steep mounta in range (2000+
feet) is 00 the olher. This rugged 26­
mile section isn't accessible by either

Photo A. Don KC6BZL transmits a birri's-eye view of the hot air balloOns back to
/he launching area from his location on /he ridge overlooking the Laguna Sees

RecreationArea.

The HoI Air Aftair

The Hot Air Allair is a three-day hot
air balloon event held in February at
the Laguna seca RecreatiOn Area and
Raceway in Monterey. Laguna sece is
a crater-shaped valley that Is 200 teet
below the encircling foothill ridge line.
This event requires us to use a paral­
lel reception path (all transmitters
sending to one control site),

In this event we transmit video from
the ridge lines into Laguna Seca so
the event leaders can see outside 01
the crater to monitor the sunrise and
where me fog is (or isn't). This en­
sures approriate sta rt Umes lor sale
la unche s. Once the ba ll oons are
Iaunchecllhe event leaders are able to
monitor where a' 01 the balloons are
going and direct chase crews 104" re­
covery. Additionally. the event leaders
wanted ATV from one 01 the balloons,
plOviding a un ique observation plat­
form for spot ting any unexpected

Ham Television

Number 16 on your FeedbIIek e-d

FlfJure " Sysrem diagram of the Base
Statioll Control Center for the Hot Air
Altair balloon festival.

8iI BlOwn WBBEl.K
c/o 73 Magazine
70 Route 202 North
Pelert>orough NH 03458

ATV In Monterey, California
When your ATV group poo ls re­

sources and equipment. the ability to
support publiC events with an impres­
sive display 01 visual communicalons
becomes possible.

This month I'd like to feature one
such g~ from Monterey. California.
The Monterey portable PI.lblic service
ATVg~ was $taMed by Doug McK­
inney KC3Rl in 1987 . Prior to thai
lime, ATV was pnmarily a base station
act ivity. Doug came 10 Monterey from
Washington, D.C., where he had de­
veloped expert ise in portab le ATV
publi c serv ice events th rough the
Metrcvls jcn ATV Club (teatured in
Chapler 16 of the ARRL Operating
Manua~.

The following Is a deSCflplloo ctee
Monterey group's recent activities as
oeSCfibed by Doug McKinney KC3Rl.;

Arv

Portable Public Sef'vlce ATV

In 1987 , a group comprised 01
Doug KC3RL. ElliOt K83LY and Don
KBOBZL began 10 use portable ATV
equipment at small 5K runs, These
sman events generated enthusiasm.
Within two years, the ATV gtOlJp had
grown 10 six ATVers supported by ex­
tra equipment loaned by the original
group of three. Having a supply of ex­
tra portable ATV transmitters, anten­
nas, cowocceverters. coax and masts
really helps when covering these pub­
lie events. One of the benefits is that
you have someone else at the other
end to receive your picture!

TOday we have nine ATV cceraiors
with equipment and 11 trained opera­
tors without ATV equipme nt. In addi­
liOn , we have coordinated with the
Sou lh Bay Amateur Television Club
merooers 10 help with events (in par­
licular Do n KK6MX and Renle
Ke 6NBS). The Santa Clara Red
ClOSS ATV coordinator, Bob KBSFEC,
has been very he lpful by loaning us
ATV equipment. Bob' s equipment
loans have also helped a brand-ne w
group in Alameda County, spearhead­
ed by a dynamo ATV public service
COOrdinator, Sue KC6WXO.

Our public seresce group ha s two
main purposes: audio and visual com­
munica tions to help assure public
health and safety, and 10 give opera­
tors experience that would enabl e
them to be prepa red to assist In the
case 01 a disaster. There are two ma­
lOr events that our gtOlJp covers that
are SignifICantly dillerent in CO"1'lexity
and require what W1l call the serial and
parallel mode lor publ ic service sup­
port.
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Extended Hours
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New-Powerful-Breakthrough, All 43
Morse Code characters sent with a
rhythmic beat. A fun & easy way to
learn or reta in Morse Code sk ills .
Now the secret is yours! order "THE
RHYTHM OF THE CODE"T1Il Version
II cassette today!

Send $9.95 and we'll pay the shipping to:

KAWA PRODUCTIONS
P.O. Box 319-5T.

Weymouth, MA 02188.•FREE list Call

ORDERS: 1 (800) 231 ·3057
1 (713) 729-7300 or 729-8800

FAX 1 (713) 729-4766
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And Morei:EJ

Madison Electron ics
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"Our products speak... for themselves"

come profICient in poinl-Io-poinl and
remote base repealer ATV operations.

There Is another beoenttc our ex­
pe rience in covering public events . In
the event of a disaster, our group is
ready 10 provide portable video ceca­
bility tor emergency relief efforts wher·
ever needed. To this end we periodi·
cally participa te in disasler prepared­
ness drills. Ir s always great to impress
the ARES coonjinalolS will1 PS video
at the command eeoter during a disas·
ter drill. II
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resources available.
oCooroinale with the event leaders

to ensure that their needs are met.
-rest the lull plan well before the

event (see lhe previou s section fo r
problem areas you may encounter).

-aince our ea rly euorte. we ha ve
lound our limilalions and we have
found new solutio ns. Coverage 01
these eveols Is a great way to get the
local ham population involved in ATV
and public service. By lollowing these
simple guidelines, our group has be-

FlfJure 3. The Cypress Point relay and control station has Mo 900 MHz band~
puts which can be selectively repeated 0Ul on427.25 MHz.

Photo C. Bev KC6AMI operates mobile ATV from the plOSS truck during 1/10 Big
Sur Marathon. Nole tho small LCD TV she uses 10 monitor her transmissions.

Planning lor Success

Good planning is absolutely re­
quired for success . II your group
would like 10 cover an event, here's
some ba sic elements you should in­
vestigate before you start

o[)etermine the public service need.
·Develop a detailed plan With th e

adjusted lor operation on 12 .5-volt
battery power (instead of the normal
13.8 YOll: shack power). The pedestal
adjustment on our 9 10 MHz ATV
transmitter seemed partlcUlarty sensi·
tIve to YOItage changes.

oHave a portable TV at each site to
monitor your signal (LCD sets work
great for this) 10 verily that your trans­
mitted signal is good.

-eeocee interlerence by using high·
gain antennas beiore resorting to in­
creasing transmitter power.

-cress coanae anlerYlas lor multi­
ple Inband transmitters (about 20 dB
or alXlut two P-unils reduction in Inter­
ference 18 possible).

. For crossba nd repeaters , use a
portable 5" color TV which has video
In and ou1 capability n.e.down::onvort­
er Into channel 2/3 and ba seba nd
video ou1 to the transmitter). l1lis ar­
ra ngement rets you see the vid eo
quality 01 the received signal.

-use lnterdigilal (VSB) Wters to re­
d uce Inba nd an d crcsscane Inter­
terence.

GET-TECH
201 RILEY ROAD

NEW WINDSORc NY 12553
jIH 4J5S4-:>347

PORTABLE ATVERS IN
MONTEREY

Operalors w#h equipment
Doug KC3RL Don KB6BZL
Allen KC6VJL Bev KC6AMI
Elliot KB3LY Pat KA6lRS
Paul K06G Mike WA6EOC
Smilly K6DYX

TralnfH1 operators:
Cal WWlG Keith WE6R
Charles KN4DG Judy KD6FYL
Pat AA6EG MariO KD6ILO
Ron KM6DZ Rick K6TST
Renei KD60CP Charles KC6UXP
Barbara KC6AWM

F/(JU' 8 2. The system used for the 26 mile Big Sur Marathon lndudBs Stlversl
crossband repeaters at strategic IocafiOnS along the rugged PaCific Coast High­
way ' .

REPEATER CONTROLLER
VOICE llrer..KE2AM VER 8

SEE R£VI£W~ VERS ION A
JUNE ' W I ISSUE 01' 73 MAG,

J OlGlTolL VOIC E 10

oJ eAoU E"Y eAocKuP
J TIME-OUT TIMEII
J nc HAoNG TlMEII
J AoUOIO M'.'HG
oJ 10 TIMEII

J MUTING
J nc ENULE __

_OT A ~IT ..I CO" 011 SQUE LCH ~EY'EO NOT A ~IT

$ 149 .00 J "15" DC OPEIIATION 51 19.00
II'I.UI I +" ..I SMAll. SIZE ) ,T X ) ,.. PlUS S+ H

(if just one Site goes oown. the whole
system is out of the picture). In pre­
Marathon lestil"lg everything worked
well, but problems deyelope<l du ring
the actual evn

We've liSted some d the things we
now watch out lot (gathered from the
SChool of Hard Knocks) during testing
ollhls kind of system that may be use­
lui for those planning such II event:

-Check all of the equipment and op­
erators in the pre-test

-use good coax and standardized
"",-..

-Have the abil ity to do on-site re­
pairs (butane soldering irons come in
handy on lop 01a remote hij~ .

-use a power source with proper
connectors and a n ATV transmitter

....~_ """ -........
'oil ~..c", I0~ 10 I"" .
, ... -.. """"""n.... ..n ", ..ril_

CYPRESS PO INT
<

"\I', ~" Coo U ol Slation , , -. ,
:; ~

, ' -- m~- , , I I 1 .......TT

cfJ
" 02'5 x..rna

'2~ ~ """.
"""" """coev .<1" -----0""-

I.:tIT I- "sw Im N[I!" TOI! I
.
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•••
$399.95

$489.95
HI&b QI>allty G-lOCd ...
Soiito 1 Mull ..... 8lIlllIaom
on... "-P- to PIaD Outpul:

liI"pl_Fru1I LlJ"'ul
Ccnneeton .u_ , Puwl
May Vppd. to Dual ax
Hish Grado Cabinet
IndlriduoJ ax TV Output.
IiIpde Set If/V JacIaI_ ....

GLIlND.u.... AalZONA __

PKOIJUCTS .. DEVELOPMENT

ATV e.-,.:,.'.. -

ax&.2l>U:lMh:lTVOl~OIa1pat i
ax ... L2 CHII .,toO MIb wIlDeY
TX &2O-UCl MbalO W. & Qannft

Video Me"l1... 1m n:

••• DUALRX f
SlNCIJ! BAND nANSCJ!VEI.

ax t2O-4!O~iJI?¥I OIttpll.t

ax 1m L2 ChI; TV0l1/1 Output
- oa -

ax orl 900 MH:l TV a.. 'P 0uIpLd

-"""'-TX &20-450 Mba 10 W. & e.a-t
YI4to McJnltof output .... TX

OOALLtNDaxnAN&CI1!VB

1 - 800 - 4 - A - HAM - TV
(ORDEKSONLYPL~

17LS w . CHAaLllSTON AVB

New 10 Walt
Transceiver
Only $499
Made In USA
Value + Quality
from over 25years
in ATV...W60RG

Snow free line of sight OX Is 90 miles · assuming
14 dBd antennas at both ends. 10 Wans in this one
boxmaybe all you need for localsimplexorrepeater
ATV. Use any home TV camera or camcorder by
plugging fhecomposite video and audio intothe front
phono jacks. Add 70cm antenna, coax, 13.8 Vdc@
3 Amps, TV set and you're on the air - it's that easyl

TC70·10 has adjustable>10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & properly matches RF
Concepts 4·11 0 or Mirage 01010N·ATV for 100 Wans.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.r aluminum box.

Transmitters sold only to licensed amateurs, for legal purposes,
wrified In the latest Callbook Of send 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-f "m-5:3Opm ptIt. VI.., Me, COD
P.C. ELECTRONICS Tom (W60RO)
2522 Paxson Lan. Arc.di. CA 91001 "'rpnn (WB6YSS)

GETTHE ATV BUG

ORCLE 17 ON READER SERVICe C4RO

BATTERIES
You've bought our replacement batteries before ...

NOW YOU CAN BUY DIRECT FROM US, THE MANUFACTURER!

ICOM
CM2, BP2 7.2v @ 500 MAH
eMS, BPS 10.Bv @ 500 MAH

SUPER
7S l 3.2v @ 1200 MAH
as 9.6v @ 1200 MAH

(base charge onty-1 · longer)
ICOM CHARGERS AVAILABLE

For The
Month Of February

:;'U% O:::F
On All AUf'!CO

Replacement Battery Packs

LOOK FOR MARCH'S

SPECIAL OF THE MONTH
Monthly Di§(;ount5 applicable to End-tlsers Onl y.

CUSTOM MADE BATTERY
PACKS & INSERTS

Ma6e to your spec lf lc. t lons
IntreductOf)' Offer!

KENWOOO INSERTS
P8-25 P8-21
P8-2fi P8-24

ICOIIINSEATS
BP<3 BP·7
BP--5 BP4:I

MADE IN
THE U.S.A.
SEND FOR

FREE CATA LOG
AND PRICE UST

Prielts aod specif>Cahons ...bjecl lo choanga ." Ihoul notioo.

'1 SOURCE FOR ALL YOUR COMMUNICATION
~' BATIERY REPLACEMENT NEEDS.

W&WASSOCIATES
29·11 Parsons Boulevard, Flushing, N.V. 11354

WORLD WIDE DISTR18UTORSHIPS AVAILABLE. PlEASE INQUIRE,

InU.S.&Canada Call Toll Free (BOO) 221-0732 'IN NYS (718) 961-2103' FAX: (718) 461-1978

Discover now accepted
NYS residents add
814% sates tax.
Add $3.SO for postage
and handling.
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caroM Perry WB2MGP
M«la MeIlIol5, Inc.
P. O. Bolt 131646
Staten Island NY 1031300006

Discovering The Discovery
Place

When Ervin Jackson N4BIG and Tom
Bradbury NU4G first began tellir'IQ me
about their exciting efforts at Discovery
Place in Charlotte, North Carolina , I
knew lhat eere would be lots 01great
Ideas worth sharing wilh ceer teachers
and nstructors. The Mecklenburg Ama­
teur Radio Society enviSIoned a place
where thousands 01 visitors, especia lly
youngsters, could be attracted 10 an ex­
hibd.lhat would educate them In ham ra­
dio, etectronics, and wOOd oeo\1aphy.

Ovef 500.000 people a year come to
visit the South's large S! science and
technology museum, and ~s mammoth
new Kelly Space Voyager Planetarlum
and Charlotte Observer Omnimax The­
ater. Discovery Place, now lhe W4F8
Amateur Radio Education Center. is
part of the museum's new $14 million
MiChael J. Smith Wing, which opened
last fal . It was named lor !he North car­
olina astronaut who was killed in the
horrific space shutIIe Challengere~

""'-
Ervin lells me that !he very fIe_sl

allrllCliOn is ee additiOn of TV. This at­
lraetion has really exCited the student
visilors (over 100 ,000 schoolchi ldren
each year) because they can easily
Iclentify with TV. The television input fre­
quency is 439.25 and output is 4212 5.
If you are a home viewer In the Char­
lotte area, you can tune Into cable chan­
nel 60 for the input picture and cable
channel 57 for the output picture . The
auelio Inpul Is on 2 meters at 147.45 and
the output audio rides on the sotcarre r

Of the TV channel. The TV repeater is

W4PHN.
Both Ervin and Tom speak enthusi­

astically about how popular Discovery
Place is once the school year begins.
All the science classes 01 the Medden­
burg School System attend Discovery
Place lor lectures that are conside red
part of their regu lar curriculum. Unt il
2:30 p.m. each day one can see school
buses coming and going; then lhere Is a
luU unt~ the after-school crowd arrives. It
seems that everyone goes by the sta­
lion at least once during a visit to the
"hands on" museum.

The station sits behind sliding glass
doors between the muse um cafeteria
and lhe Oift shop, just down the hall
from the Omnimax entrance. Station
manager Bob Souttrworth KI4YV is a re­
tired electJical engineer who, by al ac­
counts, has a world of patience with the
yourlgsters who line up for on-the-air
demonstrations. Two ham radio volun­
teers are needed to handle the large
crowds that come through the exhiblt­
one of them keeps the asos going
while the other answers specuc ques­
l ions trom the students and vuncre.
Those who visit the steucn can see
demonstrations of the hobby with a
packet station, an al-mode 2 meter rig
ard an HF sel\4l. comple te with. beam
atop a 6O-100t tower mounted on the
roof of ee liY(to-story museum addition.
There is even an SWl corner where
they can tune Ihe shortwave broadcast
bands.

The station also has groups who visit
with prearranged appoinlments, These
groups are given a 20-minute lecture
about amateur radio. Live demonstra­
tions follow, and then a quesucn-anc­
answer period. Ervin also Informs me
that they have enjoyed the visifs of

POOto A. David W. LewiS KICBB piclutud IlIifh Mrs. Beverly Sanforr:l. a usn COOf·

clnafor 01 Discovery Place. This was /he museum's first ..;ewing 01 ham radio TV
(Af\?--CHso:lvery Place's newest attractiOn. Photo by Ervin Jackson. Jr; N4BIG.

THE FAMED 2 METER

A_ S_ A_ 9209

+$I,OOSAH
(SC RES, 5% SALES TAX)

CHECK INADVAJ¥:;e OR C.O.D.
AlSO AVAILABLE IN 220 & «0

<!s£>
~."_ForCll.rs..a-.-"

TOO ~1O:Jlnl .7IU P O.lloo:l4l;l
_l -«J1)-m·~l "'r<IiI_.SC~

$32.43

Model 9209--

+9 db Co-Linear "MulliWave R Base
Station Double 5/8 ov er 1/4 wave
delivers up 10 +9 db gain. All fiberglass
& solid aluminum construction. Fits
masts up to 1- 1/2" . 2 Meter Base
Station 10' length.

ZEIlO·I N HAND-HELD
THE S IGNAL I PHASE S ENSE

ANTENN AS FOil
VH F DI RECT ION
F IN DING. USES

ANY FM XCVR .
COMPASS GIVES

DIRECTION.
ARM S FOLD FOR
STORAGE . TYPE
VP'-14 2 COVERS
BOTH 2 - MTRS ,

220MH2: . OTHER
MODELS AVAI LABLE.
WRITE Oil CALL FOR
MORE I NFO.

Sl . 50 SH I P P I NG ' TYPE VF-14 2
CA. AOD TAX I S12'L95 619 -

RADIO ENGINEERS 56 5- 1)1 9

3 94 1 MT. BRUNDAGE AVE.
SAN DIEGO CA.Q2 111

COLLINS 490T-1

-.
•

490T-1 (CU·1669) AUTOMATIC ANTENNA
COUPLER for 2·30 MHz range; 600 W PEP.
200 Waverage. Use with 20 It whip or25-100 It
long-wire antenna. Terminal for wire and "C"
coaxconnection. Has 5·50{} pf 10 KWvacuum
capacitor andvariable step-coi l. Requires 11 5V
400 Hz; 7.6xl0.1x12.6. 241bs,
USED-NOTTESTED $300
MANUAL for CU-1669 S15 wlset purchase

FAIR RADIO SALES .
1016 E. EUREKA · 801 1105 • LIMA, OHIO. 45802

P'rIceI f.O I. U_ . 0. · 'liSA, IIASTtfltAllO Acu,lell ,
A11ft1 .. $lI/ftI Wrt!II Itt lain! tmlot

"'*nI o.~. 13 • PIle 41t/tt1-15n • faI 41t/tt1·1:t13
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Photo C. Peter Gable and Dana Rucker. members of the Mecklenburg 4-H Club,
atlend a lecture an ham radio conducted Oy Bob Southworth KI4YV. manager of
Ihe W4BFB Discovery Stalion.

many foreign hams who have lalked
with the statiOn previously and wanted
10 see it. Wonderful contacts have de­
veloped between other science muse­
um stations. notably Monlreal, Canada.
and London, England.

GuideNnes for a Ham Radio Exh ibit

The group has put 1oge\tlef an exce­
Ieot est of suggestions lor anyone inter·
ested in asserrting a eam radiO exhibit
I' ll list some of the key suggestions,
along wilh a reminder Ihal Ihese ex-

hibits are excellenl projects ror limited
10 museums-they can do wonders lor
)'Out recruiting ellorts when properly set
up in a man, at a school. at a convenliOn
center, in a church, al a scouting meet­
ing. at a local fair, or anywhere large
groups 01 people , especially youngsters.
wi. be altendilg.

1. Displ.y of aSL cards f ro m . 11
over the WOOd. This tes a high visual
impact and conveys the message that
we talk 10 the world. Be sure to include
an insert explaining what the informa-

tiOn on the cere means, te. RST means
readabi lity, signal strength, tone .

2. Frequency spectrum chart. like
the OSl cards, this Is visually anradiYe
and requires no personnel. It can show
where the I'Iam frequencies are located
With respect to radio. TV, police , and
fire,ere.

3. Chart showing req uiremenls lor
• ham license. list the Iiceose cae­
gories. with a brief cIesaiplion 01 the re­
quirements tor and privjeges of each.

4. Handouts. Hand out the many at­
trad/'le ARRL brochures. along with an
AARL coupon to mail in lor more infor­
mation. Distribute a Sheet IIsling club
meetings lor all local radio d ubs and a
lis l of where the Novice cl asses are
held. A handout With the Morse code
and C signals on it is always a favorite.

5. Comperison chart showing the
differences between CB and ham ra­
d io. Folks are particularly interested in
noling the power and frequ ency diller·
ences. I do this with my own ham radio
classes every year, and the children can
relale 10 it since most 01 them are al·
ready familiar with CB.

6. Photo collage showing him r.
dio actlvltles. Be sure to have lois 01
pictures 01 children having fun in variOuS
ham radio acwites. Include F!8ld Day,
hamfests. emergency communications,
Iocat parades, satel lites. contests. re­
peaters , trallic handling, ameooa Iostal­
latiOnS, etc.

The d ub also suggests having two
booths with a key and buzzer in each,
along with a copy 01the Morse code. a

ham-bancf-only receiver behind a pro­
tective plastic shield, but extended tun­
ing knob, volume knob, and band switch
through the ptasnc. along with ea r­
phones to hear ham radio 0S0s.

Other good ideas for the ed'libil in­
dude: a price list showing staliOn costs,
starting with a very modest setup-de­
bunk the notion !hat It is a very expen­
sive hobby; a WOOd map shoWing cal
leiter prefiXes; a Morse ecce decoder
box 10 decode received CW SignalS. or
a continuous tape 10 leed the oecceer
box at about 5 wpm. and a sel 01 ear­
phones; a small terminal 10 monitor
packet radio activity on 145.01 ; and an
exhibit or old radio gear and new radiO
gear as a contrast

Through the outslandlng ellorts or
groups like the ham radio operators who
support and maintain the staucr at the
Discovery Place. and other such muse­
um groups throughout the country. hun­
dreds o f thousands or children an d
adulls are being exposed 10 the exc:il&­
ment an d diverSity or amateur radio.
These museum groups are 10 be c0m­

mended for !heir achievements. We as
educalors and instructors should sup­
port !heir good worXs and lake advan­
tage of what is being offered by blillgillg
classes to lh&se exhibits and by pOOIl­
clZing what they're doing.

For informatiOn on operating hours
lor Discovery Place and the W~FB Am­
aleur Radio Education Cenler, write 10:
Discovery Place, 301 N. Tryon Street,
Charlolte NC 28202; or can (704) 372­

6261. Ii
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nn:1l lilll Mir.rnw:1IlIf' TV Anlf'nn :1l !t., .
WlREUSS CAllE • IFTS • _ S • _ TV
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, &5-Chanoel Dtsh Syslem $199.95
• 36--Chamel Dtsh Syslem $149.95
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HA NDlE·BASE
" " TENT ""ILEO

Finally! An accessory tor your Handie Talkie
or Hand held scenrer : Functtonal, Eff icient,
Economiclll . AttractIVe Walnut Base. Sel'ld
check/money order rOf $14.95 plus $3.50
shipping to:H.ndill-B.... ndMorelnc.,P.O.

Box 2504 Dept . C-l , Broken Arrow, OK 7~013-2504

,,

L

Today '. No-Tuna
Mult/band Antenna

Natural Voice Playback Board

• 1ltpea.l... 1....' il'ltn
• e-t'II SlalkMl.
• s;~.uar..

• ~~T"",-,I')
• \\...11_ Sla'kMl.
a \l all ip~ to_,...,"
• Eat,."",""......._"',

Datavotee - DV-M
Add a &1. 4 11 NgJrJ V,*, 10 your SY'lemor equipment.
Voice 1IOClIbu lar ie~ or multiple ph.,..., up to I minu", in.
" a.ural \'0""' i. ..""d in ~OfI· \'olalik E·p",m memory.l ll
power is ",,,,,,,edlhe .erordinll''''ill 00' be lo.e).""'e·1I record
)'OUr me""-!lc(l ) inamaleo. femalewi"" -or -)'OU can .erord
lhe library by ",ing lh.opIional 50S-I000de"" lopmenl board
on an IBM or "'''''I',,,ihlecomp'''e r.

p. ..llel Inpul Word Sel«l 8ohm ,"ad;" ou lpul
~ rna K.,.lioeOUlpul 600 ohm '"udi.. ..ulpul
J1 Kb ..mpl inS..le +'1v '0 + 14v Supply
Mulliple M..<Ie. Siz.: 4.00'. 4.l~'

JO sec •.lO minul< Time·, Conoe<ton Included

Pri« S169.00 Single Qly (program_ d)

Palomar Telecom, Inc.
.J.OO Enlerpri", Sl. Soile E

(619) 7~6-7998

CRP CW TRANSCEIVER KIT
• Awdable on 2Ot.I or 40M bind
•&4JerkIr~des9'
• Single sghoJl lec8l~
•cw crystallaoXler filler • AI Coi5 are Pre-wo.m
• YFO iI.IWlg witt -rIIIr dill
• PH wkeiltel dl!!etll CO'lh'lll
• VtIfy etlediloe AGe
· SII I I... audic filler

:=:::,~ ..
• Semi break...
• l2VOC opel atiOII
• Cu5lom pre-p;lll'lled . pwx::hed &""'reellOd e:atlirIel
• l lJOllt c:ompIeIekf wiIIl nstrucbonS
' Measures (HWOl:2\10 ' X61M' X6·
'W~:24 oz.

• $149.95 .. $<4 .50 shipping &handling. Michigan residenls
add 4% sales tax .

At your favorite dealel , il nol order direct.
For free clllalog call or write

OAK HILLS RESEARCH
C RP HEADQUARTERS '......

! I'IS4 I 20879 MADI SON STREET ...,
BIG RAPIDS, '-414930 7

(816) 796-0920
24 HR. FAX-(616) 796-U33

MoTron Electronics
310 Gerfield Sl ~ Sule ' .. Eug_ OR 97402

~: (503) 687-2118
OIOe,.: (BOO) 338-9058 • Fax: (503) 687 -2~92

o.c:ode WId dillpi8y TOIIdl TOMS from . t, lapt",,,,. tape
" Ccn:lel . _n....., Of ....1Iy any au<fIo _ " 115 dicll
LCD dil>play. 150 d lg~ ..,rt>llable buff.-..'HIgh~
d«:o<:\l"ll . up 10 2S digrt. per BeCOnd ..' Butl-Cl tpelIk.
..'W brl~-V ..' u.tal ea- ..' TU-1 15 PLUS Iro;:luOelI RS.
232 outp.A end Softwere for optiorll l .utonwllc
d-'...,ime/rlumbro< logging uaing your IBM COmpellble
compul.r
""_16 Standard Mod<l $229
""-16 ",US RS-2J2 Mod<I with Sdr-re $299
1'8-12 ....C~. Adaptor $10

SiH S ~ USA/COnada, $ l ~ Forti "".)0 "" -cr '-I: ......M<I Try .. _ ....,
V1Ia. ..-.ca... AAa ,. ~ ," i lDiIII
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FIgure t . The power MOSFET configured as a high-side switch.

Number 18 on YOW" Feedback C8J'd

the power MOSFET fully o n. In th is
case, a transistor switch may be em­
ployed to supply the OBte drtve . Such
a circuil is shawn in Figure 3. Notice
the use 01 a PNP tranSistor. When the
base of the tranSistor is pulled low, the
transistor is tumed on and voltage ap­
pears on the collector. This voltage
then tu rns on the power MOSFET.
Again, this circui t will work up to sev­
eral kHz before the switching distor­
tion becom es troublesome.

Figure 2. Using a power MOSFET to
operate a relay tor TIR control.

,.

II '"RELAY
cou,

IAFSll

' 0 H.
I:CONTROL

LOGIC

,

0-01 /11

FtgtHB 3. Using. transiStor swffch 10 supply the gale dtivtJ.

qu ite nicely in this conliguration. The
only requ irements will be the proper
gate voltag e and. 01 cou rse, the
amount 01 current the relay will draw.
This is normally not a problem with a
power MO SFET; a drain current 01
several amps is common.

Th e power MOSFET Is turn ed on
by applying +10 valls to \he gale. This
requirement is easily handled by using
a CMOS gale since the oulpul 01 the
CMOS gale is usually over 10 vous
when operating wi th a 12·volt VCC
line. Depending on the MQSFET, gale
capaci tance ma y causa some crstcr­
lion when rapidly switching the MOS.
FET. In the case 01 our TIR relay. the
distortion will never be nollced. Ca­
pacitance of several pF to several
lhausand pF is common, depending
on die sue. In some cases. paralleling
CMO S gales together will help ever­
come the diff1cu1ty in driving the~
MOSFET directly lrom a CMOS te.

Wilh the extra gate capacitance.
the tom-crt time may be too long. A
transistor switch may be added to re­
duce the on time alter the gate drive
has been removed.

Using Tn log ic will Inc rease the
drive current. but the normal VCC 01
TTL logic, Just +5 vo'ts, will not drive

, ,
on

lOGIC Z.2k
~2N2901

LOW TO
TURN ON

JIIOSf ET -'

TO GATE OF foI OSFET

•

HANNEL

, -
N CHANNEL
AS SOURCE
FOLLowER

"c

I~,

n

Low Power Operation
with its t»gher RDS{onl. will gen8f1lIte
more heal and lhus diminish QPefil.ting
elficieocy. It then becomes a IlBde-ofI
in (he number 01 extra parts needed
lor lhe gale driver (voltage pump) Of

the loss of effICiency with the "P" chan­
nel device. Even tile best "PO chaMel
power MOSFET on the market has a
rather high RDS(on) 01an ohm or two.

You can use the power MOSFET
as a simple switch. I have used them
to replace a switching transisto r in
some projects . A common example Is
10 use a trans istor swilch to operate a
relay lor TIR control. As shown in Fig­
ure 2 , a power MOSFET will work

,
CHANNEL

,-
P t tlANNEL IN
A COMMON SOU AC E
CONFIGUAAT ION

..:
GATEL_-I-~, ~

L

"

I

,­
tl lGtl Sl OE
SWI Tt tllNG

Mike 8I)Q' WBBYGE
2225 Mayflower NW
Ma$$illOl'l OH 44646

Power MOSFETs
The schematiC shown in Figure 1

shows how a power MOSFET Is con­
l igured as a high-side swUch. Also,
note the dillerenee betw een lhe ' P'
channel device and an "N" channel
device. The use 01a "P" channel pow­
er MOSFET allows the designer to cut
the number of discrete components
because a charge pump circuit will not
be required. On the other hand , the
use of a · P" channel power MQSFET,

_ q RP

_LI 330pF
AF OUT
TO FRTEA

FILTER

c

~AS SHOAT
AS POSSIBLE

l'o

II ""
..
BIAS ADJUST

"

"

+IlV

•. ,H

TAlllLAR

i e • , TUANS TRIFILAR ON
FT -3' ·_3

L_ • l OO»H
LS • , TURNS SI F I LAR ON

FT -SO-4J

510

f_1 ~~)2NSI09,.,
RF IN _ \
20mw~

Figure 4. An RF amplifier using 8 single transistor and a powerMOSFET.
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CIRCLE 36 ON READER SERVICE CARD

don't know what kind of material is
used for the core. I mentioned I'd tlY a
T-SO-6 core as a start. Several readers
wrote to tell me that's the wrong type
of material fo r use in th is type 01
project. I menlloned the T-50-6 core
primarily because the ones used in
the project are yellow, just as a T·50-6
core is. Hold up a T-50-6 core beside
the one in the wattmeter and you'lI
have a hell of a lime trying to te ll
the diffe re nce. That is why I made
the suggestion. The core should be of
ferrite material instead of the pow­
dered iron material used in the T-50-6
core. iii

SCRAMBLING NEWS
1552 Hertel Ave.• ' 123. Bullala. NY 1421 6

Voice/FAX (716) 874-2088. Add $6lor COD

Includes programming cable box chips, hacking B­
MAC, wireless cable (MMOS) descrambling. bullets,
PLUS fixes and much more, ONLY $18,95, Otl1er.fAI
IV and SATELLITE DESCRAMBLING volumes; Volume
1 (BASICS}, 1989, 1991. and 1992, $1 5.95 each,
Different urm-ons. bypasses. ECM's, schematics and
counter ECM's in each , THE COMPLEAT WIZZARD,
using the veil data stream, $15.95. Any 31$32.95 or
5IS54 ,95. SCRAMBLING NEWS monthly, keep up with
the latest in satelli te and cable descrambling.
Everything that's new $32.95/yr. OUR BEST DEAl.
(evel)'thing here) the video and much more lo r only
$129.95. New catalog $1 ,

PAY TV AND SATELlITE DESCRAMBLING
.1993 EDITIDN·

HW-8 on a 12.6 volt supply, f had 20+
watts (my CAP wattmeter only goes to
20 watts and the needle was pegged)
going Into the dummy load. I know had
I increased the supply voltage to 13.8
volts, my output power would have
been close to 30+ walls. The heat sink
became rather warm with the 20 watts
and more than likely a larger hunk of
aluminum is necessary at higher pow­
er. My aluminum heat sink measured
the same size as the PC board and
was 1/8" thick. The relay-less aSK
keying is a real pleasure to use, too. II
someone really wanted to, a band­
switching model could be constructed
to give muttroanc r --- -----------------==
performance. Opera­
t ton on 10 meters
may result in slightly
lower output as noled
in the origina l text.
Circuit boards lor the
amplif ie r are avail ­
able fro m Far Cir­
cu its, 18N640 Field
Court, Oundee IL
60118.

Torolds and the
Wanmeter

Several months
ago when discussing
tne directional wall­
meter, I mentioned
the cores used as
being -spectar.'
That's true and I still

possible to get better efficiency at a
higher voltage, bUI then you would
need to re-compute the values of the
LC networks. Of course, you wou ld
have to split the circuit in half as the
+28 volts would be too much for the
bipolar transistor used as a driver.

Bruce uses the IAF510 . The
IRF511 is available from RadiO Shack
for under $2. If you can't tind it, an
IRF531 would be a good SUbstitute to

'''I.
A very good application of a power

MOSFET used as an RF amplifier is
described in the November 1990 issue
of 73 Amateur Radio Today, page 36:
"The MOuSe-FeET," by Bill Heishman
N5HNN . t had the good fo rtune to
work on this amplifier and can say that
it works first-class all the way.

As shown in the original article, the
mar values are for the 40 meter band.
The values for the 20 meter band are
as follows :

L1 6Tx1f2
L2 3Tx1/4
L3 9Tx1t2
L8 6.8 1lH
C1 1000 pF
C2 Not used
C3 1360pF (2 x 680 pF or

2 xSOO +270pF)
C4 250 pF

All coils are 20""9auge copper mag·
net wire air wound on 318" form and
screed to proper length.

With my HW-8 on 40 meters and
running both the amplifier and the

RF Ampl ifier Circuit

Only now are we seeing designs
using power MOSFETs in RF applica­
tions. Figure 4 is a simple RF amplifier
using a single transistor and a power
MOSFET. I did not design the circuit­
credit fo r it goes to Bruce Franklin
KG7CR. The circuit originally came
from the NorthWest QRP club
newsletter, June 1992. Bruce kind ly
gave me permission to present it here
to you. I have not had the lime to build
the ci rcui t myself, therefore I can't
comment on Its performance. Bruce
says the circuit will produce 5 watts of
RF with only 20 milliwatts of drive.
Bruce's original schematic contained
some fancy band-swi tching fea tures
using reed relays and a 4015 IC. This
schematic shows only the driver and
the MQSFET PA components, along
with one secton of the output filters.
The output filler values are for the 40
meter band.

You can use the amplifier for SSB,
tOO! All you have to do is set the bias t
o about 50 rnA with no drive. If you're
a CW-.only person, then a much lower
bias will do. Bias is set by RS, the 1k
trimmer.

Suitable sources of AF drive may
be VFO, VXO or even the output of a
mixer such as the NE602. In the case
of the VFO, an exira stage of buffering
may be needed if you notice pulling 01
the VFO frequency.

Also notice tha t the VCC lor the
amplifier Is only +12 volts. It would be

Demonstration Disc (IBM-PCVGA compatible)
of signals recorded from WX-SAT system. $5

Shipping: FOB Concord, Mass.
Prices subject to change without notice,

4 CHANNEL
SIGNAL-TO-NOISE VOTER

• Expandable to 32 Channel by Just Adding
Cards

• Continuous Voting
• LED Indicators of COR and Voted Signa l6
• Built-in Calibrator
- Remote Votecl lnclicators Pinned Out
- 4' /,)[ 6 Double Sided Gold Platecl44 Pin
ea,d

- Remote Disable Inputs
- MORE

$370.00
Rack mount version also available

For more information call or write

Buitt, tested and calibrated w~h manual

THE MULTIPLE
RECEIVER SOLUTION

DOUG HALL ELECTRONICS
Voter Department

815 E. Hudson Street. Columbus, Ohio 43211

(614) 261-8871
FAX (614) 261·8805

$85

$450

$299

$399

~f£:j
SPECmUM INTERNATIONAL, INC.
Post Office Box 1084, Depl. S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263·2145
Fax: (508) 263·7008

II

si

1691 MHz loop-Vagi Extension
model 1691-lY-XTN

Low l oss (microwave) Coaxial Cable (65ft)
wil tt connectors.

model 1691-coax ass'v $55

Track II Satellite Orbital Program, Tracks ALL
satellites, world map, print out $50

1691 MHz Loop Yagi Antenna
model 1691-lY(N) $99

1691 MHz Weather
Satellite System

1691 MHz Hem! Pre-amp.
model TS-1691-P. Amp

1961 MHz Receiver
model TS-1691-Becvr

Decoder Board & Software
model TS-VGA-SAT4

PC GOES/WEFAX 30 ,s 3 p<ofess,onal fa_ receptOO!1 sys­
tern for the IBM PC It e ccoes an AMiFM demodulator,
sollware, cassette tutorial and 325 page manaul. Check
this panial est of our advanced features

Res. up to 1280_800>:.256 APT l at!lon. Grlds
unerreroec Opemt1Qr1 Orbital PredC~lon
Colorozat>O<'\ Frame loopong
Zoom, Pan, Rotal,on PCX& GIF E'l<pOI1
COntrast Contra Grayscale Printing
Tuning Oscilloscope InlTared Anai)'sis
PIlotometryiHrstograms Variable IOC & lPM

So ftw a re Systems Consulting
615 S EI Cam'no Real, San C lemente. CA 92672
Tel:(714)498 - 5784 Fax:(714)4 98-0568

PC HF Facsimile 6.0 is a complete sho rtwave FSK lax
system for the IBM PC, It includes an FSK Demcdvlator.
software, 250 page manual and tutonal cassette. Call or
write lor a com»ele catalog of prodl>ClS,

PC HF FACSIMILE 6.0 $99

CIRCLE 250 ON READERSERVI<:E CARD CIRCLE183 ON RUDDI SERVICE CARD CIRCLE 19 ON READER SERVICE CARD
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Amateur Radio Teletype

can frequently be obtained from old com­
puler mainframe sites, and can be used
as a hard copy teleprinter, particularly
when connected to an ntertece which ac­
complishes the Ascu-to-eeccot transla­
tion. Figure 4 is a similar schematic of
wiring for this machine.

All in all, I hope this information is a
useful adenon to lhe attempts to gel1hat
old greasy piece of hardware on the air.

To get that computer on the air, ooot
forget the AnY Loop software coliection.
At this time, there are three sets of pro­
grams available. set one is the "original"
RnY Loop program disk, conlainlng an
assortment or RnY and ham radio pro­
grams. s et Two is the "archive" collec­
tion, containing the programs needed to
deal with eu of lhe commonly used
archives, along With OOS and Windows
shells. The newest conectoo. set Three,
has even more RnY and ham programs.
Each collection is about one megabyte of
stuff, and will fill a 5-inch 1.2 Mb or :3.5·
inch 1.44 Mb disk. If you send me S60 kb

110 V"'C

need to be accessed. The ·C· terminal
strip, which contains all the vnarconnec­
tions, runs across the back of the rna­
chine_As detailed in Figure 2, the cable
connects 10 the top of the strip, with the
permanent wiring coming in on the bot­

tom of the etrlp.
Figure :3 shows a schematic diagram

of the Model 28-RO (receive only) wiring,
and should be helpful to anyone trying to
resurrect an old machine.

Another popular machine is the Model
:3:3·ASR, commonly used on computer
Circuits. This ASCII machine with Auto·
mate Send and Receive capability (ASR)

..-\\"""~\- Utility Otlllet

C6 ·C7
CB-C"
Cl- C 1J
C2-C l 4
C 2-GS
C1 1-C IS

27 25"

time to pull out that old mechanical
tejepnruer and try to get it on the air.

ThankS to Dave Gearhart WA4GVT of
Huntingtown. Maryland, I am in receipt of
some basic information needed 10 gel
these machines running.

Figure 1 is a drawing of a Model 28
cabnet showing the location of the vari­
ous cables and terminal Strips which

~.
~ \~M010'

•...a ·te'minel s t rip 110 V"'C

o
o

o
o

o

Marc I. Leavey, M.D., WA3AJR
6 Jenny Lane
Baltimore MD 21208

February may mean many things to
many people, but here in Ba ltimore,
February is lhe most common time for the
'big snow" to hit. Presuming thai many of
you may find yourself in mat situation this
time of year, I lhoughl it mighl be a good

Signal
Loop

Top sc ....""s; Cobl.,

Figure t. Model 28-RO ca.bioof winng. Figure 2. MocJeI28·RO cable rouline delalls.

"UCKPN\1"T1!R P u b llSh ln !l ~
Ro ...... 80. lUll Minsnll, VA 23117 I:2::::J

103 :1114-5n1 _..... ,... -'lIl..

HamCa ll / CD-ROM

500.000 HAMS p lus
1,000's 01Publle: Domsin

"'mateu' IINIo PI'Oll,. ...,.1'ld D"'"
No.. -Mlh lnt..""tIOl1.

CO·ROM 0..., " S50,00
Shipping (per o,d<I'f _ _ $5 .00

O rde rs : 7 17-93 8-8 2 4 9
Fa x: 7 I 7 - 9 3 8 - 6 7 67 0..1" Inq.iri .. lnoitulCIRCLE 5 ON READER SERVICE CARD

__ _ _ I

1....... 11'_...
s...~",

I{~::<::<

CIRCLE 113 ON READER SERVICE CARD CIRCLE 58 ON MADER S&tWICE CARD

Protect
your expenshle gear.

Fastest crowbar In the west...
east, north
and south. Ii

. -~

WKE ftGH CURRENT.~
..

e-o
"OWER SUPPLIES

S<>Q-OO" ....P- I :J ~v , 54:lO
s&O-8Y1MP- I:J 8V , 470
StOO_I 00 AMI'_ t J .6V _ ,,%
SJ5H- J5AM P- 26v " \4 10
S55H _ 55AMP_ 2Bv , 475
m VH- 25AMP- 5OV " " .. , . \ 4.\0
S50VH- 5OAMP-5OV, . , . \ 610
575vH-75AMP-5OV 15 75
OPTIONAL FAN CCOUNG ,~

. ' leCTronic ~Iatecl · '>IoOe Il U.S.A

. f<;JId llack c..o-r<>nt Urnlt . 000& 'Ie<;t WcrFrcny

. DUaI Crowl:>O' -"""" .o- l......,~
_ 00 1 fico Sec<;n;;l, · o-Terrp ndicotor
Lo'Ch 00 1 u 5o>cooa · Crowt>ar h:>o<;:alJ

' l'"le "'P-J'~ Prolec- . 1201240 vol" 00 Most
'00 -"' lorlJoO l4'''>CI """lAm:> . No SCfg<l. r ..... limit,- 50 % Dut~ "'C w;th

• LOfIl" Cornpo.,I<M G rooo ~f"""CooIIlg

~" ·SCtI S""' on~.autw' Rf. m,,,, - ,
~

WKECO. M.QJ11t:J North 9 M.....l <Wo> Ci"y. "'14%6<
(616)2:N-459 J

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC·200 FILM
JUST 3 EASY STEPS:

e Copy circuit pattern on T£(.200 fil m
using a ny p lain paper copie r

e Iron film on to copper d ad beard
e Peel o fffi lm e nd etch

convenient 8~ x tl sne
With Complete Instructions

SAnSFACTION GUARANTEED
5 Sheets for $3,95 10Sh~ts only $5.95
add S1.50pw;tilge NY Re5 , add Sd!eS lax

The fVIEADOWLAKE Corp.
Dept. EX. P.O. Box 497

Nor thpor t . New York 11 768

TOUCH TONE DECODER:
Decodes DTMF
tones from audio
source, (tape,
phone, radio).
Displays
numbers on LCD
display. 200
Digit memory.

T-2000 $169 ppd. USA

SURVEILLANCE!·
COUNTERSURVEILLANCE
catalog $5.

EMCOM
10 HOWARD ST,BUFFALO, NY 14206

(716)852·3711 Made in U.S.A.
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~DP' 56- 1
3CDMC Molor
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Figure 4 . Final wiring 01 ModeI33-A$R.

point oul lhal me correct name 01 the cally. as many of you nave, Of! Com-
CO'fl)<Wl)' is "System EmallCelTIeI~ Asso- puS&rve (ppn 75036,2501 ), on Delphi
ciates : Well, at least I gol lhe initials (usemame MareWA3AJR), or on America
right ! I only hope the program's author, Online (screen name MarcWA3AJR). I
Thorn Henderson, is rI()( upset atme. look Iorward to heamg wtIal you warw to

Meanwhile , 1 look forward to your know, and what you thinll. . Who knows,
cards. notes. Questions and comments. you mighl see your lopic become the
As always. you can reach me elecltoni· neKl focus of -AnY Loop!" II

disIc . seor aDthis 10 me al lhe aboYe ad·
dress and 11 do my best to I\Jm • atOtnl

na few days.
Glen Johnson WB2MPK of West Or·

ange. New Jersey. wns It1e priZe lor be­
ng \!'Ie trsI to correct me on a typo from
the December coIum'l. I Slated thaI the
ARC program was originally developed
by a company called "Software Engneer·
ing Associates: and Glen was quick 10

Figure 3. Ftnal wmng 01Mod8I28 RO teleprinter.
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or 720 kb disks• • wi' lake correspond­
~ more disks, typicaly fotJ' of the for·
meror tM:I of lhe Ianer, per sel. To obIar.
i!IIY or all 01 this stull , you must send: a
nolll leling me wtIich seI you want (I am
not etair'loyant); sulliCienl media (5" 01

3.5", low or high deosty, no need 10 Ior­
mal the disks) 10 hold the data; a sell-ad­
dressed, slamped disk mailer 10 return
1tle media to you: and 52 in US funcls per

••••••••
Factory Authorized Dealer & Service For

KENWOOD
YAESU
ICOM
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Six Year Warranty

Midwest Wood Products
16141 24th Ave

Coopersville MI49404

Display your lice nse and callsign
on a 12 or 24 hour so lid oak clock.
Letters can be changed. Both size
licenses accepted. A great gift for
that special ham, or for yourself!

Only $69.95 plus 5 8< H
Catalog Ava ilable

Call Today
616-677·3706

Micro Video Camera

Satisfaction Guaranteed!
Factory New, only S289,9S+S/H

For product information and orderi ng.
Call 1 (800) 473-l1538

MICRO VIDIiO PRODU CTS
1JJ.t So. Sh awnee Dr . Sallia An..

C aliflOr n!.a. tip 91764 FAX (714) 545-8041

Small me I" J: r J:

3". Ua:bt Wt'lgbl '" ~ _
4oz. Low Power 7-1 5
voltt.. 08Sm..
Low Ugbt 0 2 1,ua.
Camera comes
compld e In met....
cue wllb RCA plug for video out a nd two
pIgIalled powu wlIn. Camera b pre­
_lly In use In RIC aIrplanes, ht' licopten,
can, lanka and robots. Camera outpul ls
standard NTSC al I v p-p. 240 line re­
solution with elect ron ic 1115. Fu ll . Iock
on hand.
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Figure I. The corrected schematic of the Techno Whlzzy 1 vol/age regulator CircUlI, show­
ing the proper placement ofdiode tn. Refer to Figure 3 in the December 1992 issue.

D1

IN4004
vee UI

0
7800

J~VO VI

:::~ GND +
12 V~h~

e~ ~2 r,,
l00~F .1 ~F

100 ~F

.

Number 11 on your Feedback ClIrd

II should read: 9000 DATA
"0000· ."000, ' :0010' :001, ' :0100' :0
101":0110":01 11' . As a result, the
values shown in the accompanying
sceoar entitled ' Some Common ORP
Frequencies for the TW-1 " are in error
and should be recalcula ted with the
updated Basic program. TNX to Jean­
Claude Abrazit for the correction.

In the January 1993 issue on page
14, the wire size was omitted for the
output filler toroid windings (Table 1).
It's best to use #26 enameled magnet
wire.

UPDATES
Techno-Whiny 1, Parts 1 &; 2

Refer 10 the above article in the
December 1992 issue , page 12 .
Diode 01 is backwards in the
schemat ic diagram (Figure 3), II
should be Installed as shown in Fig­
ure 1 below. Note that the diode post­
lion is shown correctly in the parts
placement diagram in Figure 4b. TNX
fa Joe Leikhim for the correction.

The Basic program 10 determine
the diode placement for a given fre­
quency has a typo in line 9000 ("010'"
was entered twice instead ot "01' 0' ).

~,

•-

triggers on a positive-going pulse
while the 74L573 triggers on a nega­
tive-going pulse . If you do use a
7473, the connections to 51 should
be changed so \hat U7 does not tog­
gle until 51 is activated.

When using the ML2035, its out­
put frequency may initially be half or
double the desired fre quency spe­
ci f ied by t he d igital word . This
Indicates that the 16 bits of the dlqltal
control wo rd are shifted either one
bit right or one bit left. I noted that
the pulse directly out of pin 2 of the
CD4049 (U9) was poorly shaped,
depending on the value of C3,
Rt and Rin. I remedied the problem
by first routing the output from pin 2
through 000 of the unused inverters
in the CD4049, then on to pin 2 of
the ML2035 and t o pi n 14 of the
74LS93 (see Figure 3). I also recom­
mend thaI you not use the same
PC board for both the Mt2035 and
the ML2036 (t .e. popufating the
board for both pa rts but remov­
Ing one of the ML parts). I used sep­
arale boards for each vers ion of the
IC and carefully cut any traces not
needed. iii

•r I
" " " " " " .. •

::: f--
/' /'
...... - ,,-

ueCD40 H

/' f- /' /'

' . <, <,
• • • • • • •

~
~

• " "ca

........., <,""'"- .....__ _ I_
_ '"No_'"._~

Programmable
Frequency Audio
Generato r

Refer to the above
article in the January
1993 issue, page 16.
The PC board foil pat­
tern shown in Figures
s a e sncws us as a
8-pln device; It should
be a 16-pin device.
Figure 2 shows the
corrected version of
the PC board folt pat­
tern and parts place­
ment.

In addi tion , author
Loyd Redman has
some comments and
improvements that will
help you the circuit up
and operating:

It Is recommended
that yo u use only a
74LS73 for U7. If you
substitute a 7473, the
circuit may start oper­
ating at a random rre­
quency when power is
applied since the 7473

........... ...­... ,~ ..... '.....,

D
D
D

•

Figure 2 (a). The corrected PC board foil pattern for /he Programmable Frequency AudiO Genera tor.
(b). Pans placement.
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Figure 3. Modification of the U9 connections /0 provide an improved
pulse shape /0 the serial clock input of the ML2035 and to the CPO
clock input of the 74LS93 counter.
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Digital Signal Processing (DSP) technology provides superior performance in
reducing QRM and QRN on voice, RTTY, and CW signals.

SAVEl Limited time introductory offer. ORDER TODAYI

Timewave Technology Inc.
2401 Pilot Knob Road, 51. Paul, MN 55120

612-452-5939 FAX 612-452-4571 VISA/Me

IMPROVE RECEPTIONI
~.

$299
Model DSP-59

• Reduce noise and interferencel
-Adaptive noise filter for sse

• Eliminate heterodynesl
-Multiple automatic notch filters

• Sharp CW, RTTY and SSB filtersI
-Unear phase FIR filters
-Highpass, lowpass & bandpass

BUCKMASTER
PUBLISHING

"Whiteha ll"
Route 4, Box 1630

Mineral, VA 23117
703-894-5777
800-282-5828

The entire run of 73 from October, 1960
through last year is available.

We offer a battery operated hand held
viewer for $75 . and a desk model lor
$220. Libraries have these readers .

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and wilt fit in a card f ile on
your desk.

The collection 01over 600 microfiche , is
available as an entire set. (no partial sets)
for $285 p lus $5 for shipping (USAl.
Annual updates available for $1 O.

Your full satisfaction is guaranteed or
your money back. Visa/Me accepted .

CIRCLE J 68 ON READER SERVICE CARD
CIRCLE 154 ON READER SERVICE CARD

March 12, 13, 14, 1993
CENTRAL FLORIDA FAIRGROUNDS

Advance Tickets $6.00 • Swap Tables $25.00
RV Space With Hookup $16.00 .

Send #10 Stamped, Self I
Addressed, Envelope With

Your Order To:

Orlando HamCation
P. O. Box 547811
Orlando, FL 32854

CIRCLE se ON READER SERVICE CARD
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PACKET & cOMP'iii'ERi"
Jeflrey Sloman N1EWO
75 t ltJ lnotI Stroot
FranlrJkl lN 4613 1

9600 Baud Backbon~
Lone Star Style

What do resfde nts of Texas, Okla·
homB. Colorado, In(jana, and Michigan
have in (;()IIIIlO"? Well, among some au..
er possible answers. they'Ve gal a 9600
baud packel back bone called TexNet .
Though the re gional systems aren't
linked. th e Indiana-Michigan system
(ca lled Gl NET, lor Greallakes Network).
Oklahoma and Colorado systems use the
hardware and software designed in Texas
as a high·speed route [or BBS lorwardJng
and user trarrie.

TexNet began in 1985 as a summer
project lor Texans Tom McOermoll N5EG
and Tom Aschenbrenner WB5PUC. The
idea was to allale a Iow;:ost, high-speed
baddlone lor packet radio lraffic. By the
October of '86 the system was opara·
tionaI. and Texas hams now have~
tiMs amOJlg eight cities, with moreon the
way. ThIs expansion is thaI'*s 10 the coor·
dination elIorl by TPRS (the Texas Packet
RaOO Society), the organilation~
DOing TexNet. Unlike high-speed bacll ­
bones dedicated to BBS traffic IDfWard­
ing . TexNet was designed from the start
to provide servces to the end user. and to
aIow message forwarding.

Mulli-Telented

In addition 10 the 9600 baud backbone
(;()I.tediorl, each TexNet node prOtideS a
primary and secondary user port de­
sig1ed to c::orrnJ.ricate with the LAN (l0­
cal Area Nelwotlc) where it is Iocaled. The
usual case is 1200 ba ud AX.25 rnormar
pad(at), but other protocols can be sup­
ported. TNs makes (ired access to the
high-speed backbone readily availatlle 10

users lor connections 10 remote slatiOnS
in range-<li rect or via (igi5-<lf a TexNel
node. The system makes long distance
keyboard-to-keyboard aso operalions
no! only possible bullun.

If lhal tsn 't enough, now about adding
local dlgipealer service, a mentcx. and a
pair of eooterence bridges for round-table
nets ? l ook ing at everything a TexN et
node provides. TPRS's clescnplion of one
as a -roue-resccree' is fitting.

The Hardware

The heart of a TexNet node is a TPRS
NCP (Node Conlrol Processor) board.
TIVs board has COfVlediOns for a pair of
raclo modems. also available Irom TPRS.
One of the things thaI makes a TexNel
node inexpansive to implemenl is the
choice 01 RCA 700 radios lor the 9600
baUCl side. These are land rrClbile service.
mobile radios wtlictl carl otten be found
surplus at a low price. They are eaSily
luned into the ham bands, and are very
rugged. Any app ropriate radio can be

used on \he 1200 baud side. The low cost
and silf1)le nature 01 \he haroware makes
Tex Nel an aurecuve opl ion lor areas
wanting to build a backbone.

GLNET

So attraceve, in tad, that wI'len a first

effort at a Northern Indiana ·Southern
I.4icngan backbcx lEI on 6 melers IlzzIed in
1989, the Michigan sysops Ialched onto
TexNef s already inlegrated design as the
an5.....er. Over the nexI year, IIWIgs started
10 happen in Inciana. tOO. Tooay, GLNET
will get you keyboard-to-keyboard kom as
tar south as Franklin, Indiana, using me
IndianapoliS node (atop lhe State Oflice

Building) to Mount Pteasaot, Michigan ,
north of Grand Rapids (more Ihan 300 air
miles). TexNat ncoes are easily Interlaced
wilh the more common ne twork ing
schemes. such as TheNet and KaNodes,
This means lhal the usable cove rage of
the GLNET system Is extended Irom each
node by these other SYSlems.

A TexNet oetworll is also a greal way
10 provide special dala services to end
users. The GLNET system otters a can­
lraMzed mailbox, a weather server, and­
thanks to NSIMO in Grand Rapids. Michi­
~ Inleme! galeway. For !hose not
familar, the Inlernet is an enormous net­
work 01 gove rnment, educal ional, and
(;()I1.1."cial ~ers all rNer the work1
It Is a patchwork of technology, with 9"1­

eryIIW1g ffOOl hiljl-speed (56 KiobiIs per
second and up) backbone segments. 10
1200 baud (jal·up connections keeping
the data l1'lOVWIg. The Inleme( uses a pro­
tocol called TCP/IP lor Transport Control

Protocol!lnternet Prolocol. This is often
referred 10 as simply - IP: IP has some
advanlages over lhe AX .25 (Amateur
X.25) prolocol typically lound on packel
radio oelWorks, and most TNCs can be
made 10 run IP (jrectty; hOWever, _ is not
an easy thing 10 gel ~ng, There are
many pillals in gelMg TCP/IP f\I'VlIing; if
you are inIeresled, fnd an IP &ner.

Hams use the Inlernel through what
are called "woi"o'!Jles." Al1lntemel w0rm­

hole is accomplished by a tecnmque
called encapsu lat ion, where a TCPItP
packel is wrapped in anOlher TCPf lP
packet. Why is this necessary" Because
on each end of a wormhole are radios.
and the users 01 those radios must be li­
censed. jncepsuteuon ensures Ihis by
hiding the actual desl inalion, preventing
users who did not start lrom an amateur
connect ion from gelting rete a place
where their data could end up on lhe air.

The N81MO TCP/I P mai lbox offe rs
AX.25 users a way 10 connect 10 the
weanh 01 resources available on the Inter­
net. In addilJon 10 being a ful l service
PBBS useir. N81MO oi lers users temet
services. Telnet Is an IP utility that allows
users to log onto remote COI'Jl)uler sys­
tems-the same way you would if you
were 10 dial up. The d ifference in Ihis
case is thaI it is aiXXliliPtished across the
Internet, not phooe ~nes. With lenet, an
Internet CXlI"W'leCIed user can hop al over
the globe. N8lMO, lor example, cners
comedioos to the Uni¥ersify of Miehigan.
where there is botIl a weather server-c­
provided by Zephyr of Massachusens­
ottering aa 01 the NWS (NaliOnal Weather

CIRCLE 13<t ON READER SERVICE CARD
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QUICK, EASY, & COMPACT
FI..h cards ' NOVIC E Ih.u EXTRA'lI'..ory!S.lLltlmll
llndv1ined . Over 4000 ...ts ln ......, For tMIl1 inner. OM..
XYU , kids.
tfOl'lCE 511 .95 Order T o d . y l
tEC~ ~IC'~~ 510 ,95
OE ~E ~~l 5 9.0S
~D~~NCEO 5 ' 5 .0S
UT~~ 5U.• S
$10_ 1_ 5 3.00 V IS STUD Y C ARDS

Z", _o _ 5 • .00 P .O . B O X 16646
CUJfl OISCOUM S HATTI ESBU RG . M S 39404

c\RCU 104 OPt ~[AOER S.(RVleE CARD

Simplex Repeater System
- Handoe Talue r~ . Plugs into spk.'mic jacks
· 32 or 65 S9cond OPftI"abOrT . 321< biI operallQl'l _
- 2 moo. operalIon. Announce or Repeater

• Commelci&l q..~ 32 kHz peas bend
• EfTIe1gel ocy WOido ..tJon 1eIllI end driIo •• Club meetings~
·Tempooaty repeater se<Vice~

• Range eztandlrs
- Grnllor soI;I, ;"~'.'.'lld.
• Hb1g, IisIv1g. beck~ . opoo01g
• licensed '0 your QI
• Great wired inIo \'OUr mobile

--- ' . --- • - .-+-.- - -.
-.... 'e'-

"RIG SAVER"
H.T. Ind Mob il Mounts

C! .;_ :- _
-- - . ...
-- --- ' 1. .- , -

A mateur Radio Language Guide

THE WORLD 'S BEST
in ham r.dio boob .lind publication.

28 p~e eataloe: $1.00
OIlWde USA $2.00

1·21'.5' ''3661
Town...end Electronics, Inc.

h ~us · ".......... 1:-1 ...S&Z

T ownsend Electronics, Inc.
,m,n'S

C.M. Howes Ki ts
'0'

H.F. Amateu r Eq uipment

CIRClE m ON READER SERVICE CARD

, HUlldredSol ph. . .......pec:iIIltr 'Ot lh. hem ' ;ad1O ope,alor
• Vol. 1 . F,.nch, S~nilll. Ge,man. Jape"...... Po~sh
' Vol. 2· 8_'11I, ~a~.Il, Portull.... C'OlIlian. Norweg",n
• Vol. 3 · Russien. Danish. Czach. Ko,ean, Hawa iien
• Vol. " · Chinese, DutCh, Fon,sh, Romanien, Vietnamese
' Vol. 6 · Hungar ian. Areboc . Phillpino. Tu,~ ish . Indonesian
Send 510 per VOlume (PQslage included) 10:
ROSE, P.O , Box 796, MUndelein, 1160060-0796

SPECIAL HOLI DAY Off ER ALL SV OLUPAESONlV 545 95'

S p eak To T he World

DVMSI1 +
Digital Voice Mail System

Xl'nnEK ~;U;cnU)~ICS

!'J12 h nt"!il KOlld
Lockport, ~e" York 141194
"'lI l1 l "da~' ! (716) 434-3110X

CIRCLE: 54 0fII1tUDEJt SlRYtCt: CARD

• 102~ user voice Tn.1il ~yt' tem, works
l ike .. voice BBS!

• All fe<ll lu~ prompted by a plU S.lInl
fem<ll ie voice!

• Slorage l imited only by ..n ib ble h..Jrd
disk sp..ce!

• Communinles wi lh RC-85196J856
using busy /d..ta lines!

• 100 event ..dv<ll nced .scheduler with re..1
voice c1ocklc..lend..r!

• B" ckground uploadldownlo..d of <lin
f iles vi .. oplion..l modem!

• M..ny other futu res, too m~ny 10 Ii" lIere!

The DVMSn+ is now av..i l ..ble fo r S349!
Demo cas~("II{' and man uals a~..ilabl {'!

ATIENTION ACC OWN EllS!
AM) AU . OTHER UEPEAT EIt
C()~TItOLLER OWNEItSl
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You r conn. e t i on 1• • • t.bli.h.~
(JNOS- I.07-HSl

F/{JUt6 1 .shows a typica l GLNET session wilt! too Indianapolis node. In this case.
I conneded to the N8IMO Internet gateway. whose alias is GRIP. NBlAIO's son­
ware has btHNI modified to ,8cogllize a GLNET CXJul6d and to acfusl Ih8 caf/sign
approprialety. see the text tor more.

c i ndy
••• CONMECTEO t o INDY [ l l/G'/' l G6'16'051

WA'ZCE- O .t I HDY Vl rtU&1 connection 03 .t 06, 16: 0' on 11/ 0' / 92
••• W.lco.. t o CtMtT vl . 60 c opyr 19ht 1" 0 T~ •••

.... twork 010 ?
c 9rlp • n9r.pi~

II......U I n, All5AT KELP IIEPS MI CHIln" 1I0S-B88 SIIYII.ulll
SPACE SPACEII Elf TC PGROUP
Ar' " .....ur. Cur r ant " 9 ' O.
? ,A,B,C,D, E,P. K,I, I H. IP,J, II,L, H, ML , MS, "', "'R,O, P, R,S ,T,U, V,II, WX, X,Z
>
Oh, • eLNET u• • r - Swl t ch l n9 cal l .19n tOl nl . wo .
Ar • • ' nl.wo Curr .nt "9' O.
?,A . B, C.D,E , r ,H,I . I K,IP ,J , K,L, M, ML, ...S . .... IIR . O. P, R. S . T . U. V. II .IIX.X, l
>

ways welcome).
For membership inlormation, contact:

IDEA., Les Canin KD9LP. 219 Woodland
Hills , Peru IN 46910. II you are in Ihe
TexNet service area, or W1luld like infor­
mat ion/equipment 10 s tart you r own
TexNel backbone. contact; TPA S, P.O.
Box 50238, Denton TX 1620&0238.

SpedaI thanks 10 Tom FriSl N900 tor
inIomIation on GLNET. 13 de N1EWO. 1I

W. l eo.. .... , ur . ,
to the ""IHO TCP/I P Ma i l box (911229 (HG7J Vl.07-bet. r.l • ••• 5 /
IlU KO ) )
curr.ntly I ua.r (a'=-,

H for H. l p u•• l
? for eoaaand Ite t
A for ..il Ar• • •
A NAME t o e h. nq...11 Ar •• ('X A ALLNI I

LA to Li.t Al l 669' at cur r.nt Ar••
Wll for WEAmER SERVIR

C for COIWERS& BRIOGE
D SITES for r .aourc. 11.t

res also made ils integration inlo ellisting
netwonting schemes especially easy,

How Cln You Gel Involved?

II yo u are in the service area of
GLNET (Indiana, Michigan, and surrolXld­
ing states), try contacting IDEA (the Indi­
ana Digital Experimenters AS$OClatiOn) lor
infoonalion on supporting or expanding
GLNET (ffi0f8 good node locations are aJ-

ready for my corM'Iands. Typing f at
this point would get me a brief list d COOl­

mancts. t knew flat I wanted to conned 10
the N81MO gateway. so I entered 'c grip
o ngrapid"

' C' is lor connect, just like you are
used to en your TNC. "GRIP" is N8IMO's
GLNET alias-lor Grand Rapids IP. The
·0 · Indi cates tha t what 1011 01'1'5 is a
GLNET node. The same method can be
used to conned to any station in range 01
a GLNET node. For e~. 10 conned

10 my station. a user COlAd Iype:
c nlewo 0 indy
Or.11 \f\'lIS/ll able to a:ll"lI'led: 10the In­

danapolis node difectly, up 10 two digis
(<iglpeatefS) could be induded:

cn lewo veocrnbx 0 indy
Here Ihe connection would be made

via eocmbx- the alias lor the Johnson
County, (ndiana, RACES PBBS. Other
Simple TexNet commands are:

C caO(node)--seods a CO message
lrom the spedlied node.
El-<i_
t -arsts Ihe loca tions 01 all known

""'"M-aloned:s 10 the designated mes-
sage server (maiIlox).

M O(node)-connecls 10 a specific
message server.

S O(node)--displays verocs ccneee­
tion stanstcs lor a node.

S YC (node)-yesterday's slats.
As you can see, TexNel is pretty easy

10 use. Its designers intended it to be
used by the general packet community
and so made an ettort to make it easy.
This easy-to-get-along-with orienlation

SeMoe) telC! weather prooudS, and a g&­

ogaphi(: server-nidt can tell you the
elevabon.lof9tude, latitude, and other vi­
tal geograpIlic cata lor mosl places in the_.

With Internet tel net, connections 10
nearly anywhere is possible-Australia.
the Netherlands, Canada, aU over the
US-just about anywhere there is a ham
and a univerSity. Personaly, I find it amaz­
ing to have last, reliable lXll'I"lI'l'U1ic:alk:ns
with amateurs in Auslraia, COfTllIelely in­
dependent 01 propa gation condi tions.
Some may argue. "II uses land lines- irS
IlOI: ham radiO.' Pethaps ~ is IlOI: Ox. and
aSL cares lor lhe contacts WOlII011 be
very meaningllll, bul ItVs sort d reliable,
routine co mmunications- previously
ava~able only to local or fegional repeater
systems-Ms namradio up to a new lev­
el, in my opiniOn.

Easy to Use

The Te. NeI software is very 5irnpIe on
the uset Side. nhas aminimal cxmnand
set thai Is easy to remeIl"bel . /I if has a
shortcoming, it is cryptic error mes­
sages-which are ollen only indicated
with a nOOlber. WIIhout a list, you're lost.
F.gure 1 shows a typical session with the
Indanapolis GLNET /lOde (Indy). You can
see that the first step is to connecl......yja
normal AX.25-to the node itself. Te.Net
conveotion has the node using the SSID
(SecOfldary Station 10) 01 4, so I could
have coooeded to WA9ZCE·4. Instead I
use<! lhe nodes aaas. Once cceoectec I
am presenled with the Nelwork CUD?
prtlfTlIl. whidl ndicates that the node is

YAESU
o
ICOM

@ k!(J!lom(J
@omm

@ enter

SPECIAL SPECIAL

CALL
For This Month1s Special·Buy
Some Quantities Are Limited

FREE SHIPPING UPS SURFACE
(on putChaI_ d $50.00 or mora excepl antennas)

......1 3900 S. Broadway. Suite 6

~. 2.'. Edmond. Oklahoma 73013
. Local & Info (405) 359-9554

C.O.D. Fax (405) 359-9556, .

CALL TOLL FREE HoInd()peralicn
1-80G-70K-HAMS ~ ~g::

1.aoo-765-4267 S/>owlocm doN<l Monda

AUNCO

SURVEILLANCE

CIRCLE 32 ON READER SEAVlCE CARD

•

SUPER QRP TRANSMITTERl
It's so easy - It's ready to go!

••,
"8 ~
j ,
'0
·0-c•

CompJelel~ bulll • ..G 16.f"" u ,.......'Y"1fI" q../i,J'.
• Complete low power CW I.ansm,lle.
• UP to 2·2~ ......111 RF ou tput
• Excellenl keymg cnarac tensncs
• 10-16 vac opers l'OIl
• Compact. rugged Ind easy to oper. ...
• S" pe ri<H ORP worfd·wid., mJ/llII')' 'rid.

J .... , C(WI necl . b.nery. an••nna. kev . nd plug .n you.
ll VOnl. cty$laI-Tnaf6 ,1'- a £ST GLOBA L VAL UE

S Wl-1SM S23.VS SWl-40M 124.95
S W1· 17 M 123.15 S W 1-80J75 526.95
SW1-20M $23.ts SW1 ·160M $34 .95
SW1-JO M 523.95 Metal Case $8 .15
Xla l6 21160, 21150. 21060, 18074. 14060, 10115. 10106 .
7125, 7110. 7040 , 7030. 3700 , 3550, 3535 $5.95 aa
To O,dl", SptlCify mete' ba"IJ de.l,w and mcluo. cll« /t 0'
mon. y Of"-' IOf cOf,acr amoun'. 10 /.0 Irn;wd_ $2.50 I U,S"
C." a U.~. I. SS all {)1M' 101 ' " '' cl • • • ""'PP'''Q PA
...-"ts arJ<1 6"l> • • Ia.I. ' fOP<",.ol"""/I I, ~""''9'' 01"'''"",",_""""",_a.._on u.s. ......,p, _,,_~

RYAN COMMUNICATIONS
60_ 1l1E camelot Rd . Po<t."'V1IIe. PA 16051. USA

Pt>one 1412) 366--3859

COUWTERMEASURE$ E1ft:lflnie Dtwius
M;ni~••Translllit1n l ib.• $29.95& up Voic. Changers,

Vellitle Tratlcing, Tl/Ucll Tone Deeocle<s, Phone Sc:r~" lm; ,

Phone RecOfding Systems. 811fl & Phone Tap DeteetolS!

00

Syste m s
~SA

fv'o~rd

[O g o ~ I '1..";·=
Phone 714 496-663 9
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CIRCLE T7 ON READER SERVICE CARO

n -IIS MONnrS GOQOlE FROM THE CANOY STORE
, RDC , TElEX-HY-GAIN 'f",

CD-4$ . ...,
$2'22.00 • ' ' ,

smw s->gs On y _ , A$lJOll . ~
Ialm. 1'1, a.a.,. ......."" Ele. AIIl TO

MFJ " 58 $52-1:10
Ovo< 9039 Ham Items in Stock . all Prices. Ca<;h FOe Pfll'SIOfl.

Mo<G Sp&clals in HAM- ADS LOOkl"ll for Somelhing "01 wsled?
Call Today (208) 852·0830

ROSS OISTRISUl11olG COUPANY
71 S. 51_5._.P_ on. Ill, ll3263-.T...""'<I.... ..: .CloMG5aI .SufI
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MichaelJ. Geief KBTUM
do 13 Magazine
70 Route 202 North
Peterborough NH 03458

What's New?
Lois of new things have been tlap­

pening In radio lechnology. ters take a
break !rOm the repair theme ttQ monlh
and looIl; at some of the new deVel0p­

ments and how they affect us.

Digital

Aren'l you sick of that word? 11
seems like you just can't gel away Irom
it! Is tbere anything mad e loday that
i5nl digital? Wei, the basic guts 01 re­
ceivefS and transmittalS are stil analog,
but wi1h digital conlrOl. That, however, is
slowly changing as advances in Ie man­
utacmre make poSSIble very-high-speed
chips. These new silicon products are
opening up all kinds 01eKcrting possibili­
ties. ters look at a tew.

DSP

Digital Signal Processing is going 10
change our radios, and it wiD be a very
posilive change. Already there is a
product being marketed to tems which
can Improve HF SSB quality to some­
thing approaching the wired telephone. I

The Tech Answer Man

haven' actualy tried it, but I suspect it
works pretty well because it is an off·
shool of a mMila ry produet. The eese
Idoa is 10 put a Iow-frequency pilot lone
in with the audio on transmit. Also , the
transmitted speech is processed to per­
mil maximum intelligibility. The real trick.
though, happens during receive. The
om at the receiving end detects the pl­
101 tone and analyzes 11 to determine
how it has been affected dumg its lr1J.
Tben, a digital signal processing Chip
com pensates for the various kind s of
degradation. That, along with dynamic
expa ns ion to undo the t, ansmiller's
speech compression, goes a long way
toward restoring the original voice quali­
ty. Finally. new DSP techniques permit
real-time analysis 01 the speech Signal
10 remove noise and state, The result is
that most 01 the garbage is removed ,
making the processed sIgnal sou nd
tre mendously better than regular old
SSB. And , it doesn't require one extra
Hz of bandwidth to do it.

There are some trade-olfs, of course.
FirSI. the Inc lusion 01 the pilot lone
means thai some transmitter power is
being "wasted" on something othe, lhan
your voice. In a way, ifs kind 01 like tav­
Ing a ca rrier, except that it is mu ch
weaker than a regUlar AM carrier would

be, so the amount 01 waste Is much
smaller. In the long run, of course. the
signal-lo-noise gain 01 the system tar
outweighs the amount of lost power.
Second , both radios need to have the
devices lor the scheme 10 work. I expect
that eventually there will be an accepted
set of standards tor lhis kind of pnx:ess­
ing, allowing the system 10 be built Into
new rigs. I certainly hope /hal comes 10

pass.
Some receve-cnly OSP noise fiiters

are already available. These range from
notcl'l aners which can remove multiple
heterodynes 10 noi se nners whiCh can
separate speech from sialic and adja ­
cent-chan nel "monkey ch atter." As
prices drop, they'I go( more popular.

Fast Modems

DSP Is allowing the creation ot some
really Ilisl modems. It is now common to
send 14.4 kik:lbils per second over sian­
dard 5-kHz telephone lines, For thai
matter, compressed-Iormat moving
video is being sent along with digitized
VOiCe on the same lines. I wonder how
long It will be belore we send digitiled
voice over ou r allolled 3-kHz ba nd­
widths. Hey, I wonder if anybody has
managed to send the AT&T vtcao­
phone's signal over the radio. I suspect
it may use a synctwonous modem sys­
tem. wtal would make that itrIpossbIe,
excepl pemaps on VHF or UHF luI-du­
plex links. Has anybOO1 messed with it?

True Digital Radio

The ultimate use tor DSP would be

to make the entire radio cIigitaI. If'IC()mo
ing signals would be digitized at the an­
tenna. perhaps aner one stage of ampli­
ncauco. Tuning, l iltering and detection
would be accomplished through digilal
signal analysis. The resulting brt stream
would pass through a digital-to-analog
([)'A) converter. An ampIIf.er and speak·
e- would be al that would be left! Imago
i'le a multimode receiver with digita l lull"

ing, variable passband. memories, the
whole works, that you could wear on
your wrist. irs going to take awhile. b ill
it will happen, I suppose you couldn't
wear much 01 a Iransmitter because of
the power requirements, bul the same
DSP techi lOIogy can and wi be used in
U-sized transmitters. The only analog
parts wi. be the RF power ampllfllllS.

DOS

Direct Digita l Synthesis is a new
lechnique for generating local oscillator
frequencies. Until now, frequency syn­
thesizers have sulferad from some lIWQb.

bIe and jtter (caled "phase noise'.This
aberration causes various symptoms,
the most annoying one being muddy,
his sy rece ive audio and an apparent
widening of Ihe receive passband. Al­
tho ugh synthesizers hav e im proved
quite a bi t oYef the early designs, the
problem couldn' be completely solved
because ~ is irVlereni in the design; as
1009 as an analog OSCillator must be
kepi on frequency th,ough constant cor­
rectco, it will wobble around its center
trequency. Now, there's another way.

In a direct digilal synthesiler, there is

$239900

ALL MODE HF
BASESTAnON

CIRct.1E 132 ON READIER SERVJCI CARD

Since 1933

1000 S. BASCOM AVENUE
SAN JOSE, CA 95128

Call us at (408) 998-5900

t 41ICOMI
• IC·12 GAT 1.2 GHZ HT $324 .00

• IC-Rl WIDEBAND RECEIVER $5 19.00
• IC-R100 WIDEBAND RECEIVER S599.00

• IC-735 ALL MODE HF TRANSCEIVER $899.00

• IC·72S All MODE HF TRANSCEIVER $799,00
• IC-3SAT 220 MHZ HT $319.00
• IC-726 ALL MODE HF TRANSCEIVER $1089.00

-

TALK WITH THE KNOWLEDGEABLE PEOPLE AT

UEMENT
ELECTRONICS

FEATURING AN EXTENSIVE LINE OF ICOM PRODUCTS

"

NEW LOCATION ~

i

stor. Hotn
Mon.-frl. 10:00 - 5:30
TI'usday 10:00 - 8:00
Saturday 10:00 - 3:00

Universal Radio, Inc,
6830 Americana Pkwy.
Reynoldsburg, Ohio 43068
800 431-3939 Ord ers
614 866-4267 Informotion
614866-2339 24 Hour FAX

•f

---- ,~--

---9-'

The new U niversal Radio 100 p ag e com munications catalog
covers everything that is new for the amateur. s hortwave lis tener
and scanner en1f1usiast Equipment. antennas,books and acces­

sories are all s hOwn .w:illJ. prices. This in formative publication is
available FR EE by fourth class mail or for $1 by firs t d ass m ail.

Universal R adio has moved lour m iles to its new expanded
location. We are now only 15 m inu tes from downtown Columbus
and the Columbus airport . Visit our big operational showroom. We

carry all lines of newa nd used shortwave and amateurequipment

Get a hands-on lookat thai new r ig you have been 1f1inking about!
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no ana log oscilla to r. tneteec . sine
waves ale buill up as a series of (fIQila l

steps and then Iow-pass·littered inlO
clean, jitter-free waves. II might seem
lhat the step-like nature of the sin e
waves woulcl make them rather distort­
ed, but that Just isrl'llhe case. If enough
steps are used, the ceicrton l requency
will be much higher than that 01 the sine
wive itsel!, and it becomes lairly easy
to M er the Junk out. The fiRering leaves
lovely, smooIh waves, Exactty the same
technique is used 10 reconstruct the m.....
sic signal in CO players, and you know
how greal they sound!

So why haven't we been doing i11t1a1
way all along? Well , in order 10 have
plenty of steps, the dlip must operate at
mart)' times the speed of the signal we
want 10 create. For muse. that's not too
hard because we don' t need a signal
over about 20 kHz anyway. But, when
we wanlto generate signals In the multi­
megahertz range, it's another slory. Un­
t~ recently, the D1A corrverters and relal­
ed circu its just weren'l lasl enough.
Heck. 10 years ago the average desk­
top PC ran at between 1 and 5 MHz.
Now, 50 MHz compuIers are common,
ar1d even fasler ones are oomirIg soon.

The advantages of DDS over previ­
ous synthesizer designs are vel)' re­
duced pha se noise (in other words,
spectral purity), abHity to settle to a new
frequ ency Qu ickly (greal to r spread
spectrum and split CWI, and smaller
luning steps. SOme DOS rigs can tune
in 1-Hz increments! Do we need such
precision? It sure coeso't hurt. n seems

like overkil now, but It may become im­

portant later on as synchronous signal
processing schemes are devised.
Those schemes may require that the
transmillet and rece/Yet be on precisely
the sam e frequency. 01 cou rse , me
ma ster re fe rence oscillato rs driving
those synthesizers witt have 10 be lm­
proved in order 10 back atllhat precision
with equivalent accuracy. It's no t 01
much use to be tuned to within 1 Hz it "
ainl the right 1 Hz!

There's one ether advanlage 01
DDS: simplicity. W1thOul all the analog
parts, a DOS can be reduced to a lew
chips . The insides of !hOSe chips may
be complex, but Ihe resulting cecuns
can be Qu"e simple, Are there art)' dis­
advantages? Just one that I can think
01: cost. Righi now, high-pe rformance
ODS parts are expensive enough that
traditional synthesizer designs are still
competitive. 'rners changing, as it al­
ways ooes. and I expect DDS to c0m­

pletely take over in the next lew years.
Today's non-DOS rigs ¥lin soon seem
neatly as antiQuated as all-analog rigs

""~.

Power, Please

The weakest link in modern electron­
ics still is power. Sure, there's no prob­
lem II you're near an AC outlet, but bat­
ter ies are positively primitive. Nickel­
cadmium batteries are an old technolo­
gy thai never wor1<ed all that well unless
the cells were used under carefully c0n­

trolled conditions. If you'Ve owned your
walkie lor more than a year or two, you

know what I'm talking aboul.
That's changing too. New niekel-met­

al-hyd riOO baneries are coming. They
have about twice the energy of NiCds,
and there's less -memory- problem as
welt. They're rumored to be coming to
ham radio and camcorder applications
soon. I'll let you know more as I learn it.

There have n't been any re cent
breakthroughs in power supplies, but
switching supplies are evolving and get­
l ing Quieter. The old ones made an aw­
lui 101 of RF noise, wtlich ~mited their ra­
dio appl ications. Better shielding and
design are resublg in cleaner supplies,
and I exped them to start showing up
more and more in HF rigs. Their primary
advantages are size and weight; they
can be dramatically smaller than ~near

supplies of equivalent power output.
Historically, swecners have had reliabili­
ty problems, but those have been pretty
we tt solved , due to the popularity 01
desktop computers, all 01 Which use
sencners. In teet. the little wall cube
which powers my laplop is actuatty a
miriature swik:her, as is the seen sup­
ply lor my catr'lCOtder. I iסoii lofward to
seven-pound. tOO-watt HF rigs wilh
built-in AC supplies. With tooay's sur­
Iace-rnount techno logy, il should be
possible to make an HF rig the sne 01a
large 2 meter mobile rig. Sounds good
to me.

Let's look at a leller:

Dear Kaboom,
My Afinco model 110 2 meter rig has

an odd problem. tn the loW power posi-

lion, II works line. In the tMgh power po­
sition, however, ttle transmiller draws
more !han 25~ tot a moment and
then it drops 10 zero. WltI1 no RF output.
II seems to be damping itself off, bul l
donl know 'Nhy. Ant ideas?

Signed,
On-Off

Dear On,
25 amps?? vees, a113.8 volts that's

345 wailS! Something's breaking down
here. I agree that it's shulling oft be­
cause the clamp circu" is WOtUlg. but
Ihe Quest ion is, what's causing thai
huge currenl drain in tile first place? I
suspect the final oulput Iransistor. II
may woOl fine at lower power and break
down when full power is applied to " .
Or, " could be a capaCilor or other part
in the cujput filler, or even a bad c0n­

nectcn. More than likely, though, it's the
silicon. If the transistor is e iscrete. you
can tl)' changing it. Of course, that will
force you to do all kinds of adjustments,
some of wt1ich may require specialized

equipmenl If irs a module, the whole
module wi lt have 10 go. Because this
problem is so hard to delermine,
though, I'd send it of\' 10 ArIl'lCO and let
them do it After a ft , It sure wouldnl feel
too good to shell oul lor a new ouTput
module and then discover that the real
problem was something like a bad ca­
pa citor or antenna connector. Hey,
here's a thought: Are you sure your an­
lenna or coax isn'l breaking down? TI)'
using anctrer anlenna system before
you do anything else. Good IuckI

Unl' next ere. 73, ai, de K8 1Ut,l. 1iI

h,y ..,nk i n~

Intewatt'd Aulop. ,eh
bpand I I uy U_
Prvp;ramlllobic S<;bt<l oln
+ 11)0 I" + 140 SoW!)
SCudl'" US' llae" Mo..'
ClrO-Ca~"'"

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

_. -, _.
~ RBC·700 Rrptatrr Controllr r,_ rn _,

I "U'"I"'kt> II v.... T..._.,,- ..'<{lJ I......... II~...,...~ I
'- ' - ,_ ._ UTM I'r..l

\.lu ilip l. lndtl"'ndent IIr l"'ll .... w ntru l
Up I'" Duple>td Unk.
Up to 4 dirrrntl l Remotes
IIrrordO'll Nllu ...1SpHOll Tel<_,,­
Pn>grlm"'IWr Mae.."
Co... d I DI KOOOn«! ..oltlple Pool,
1"''''''111Ie«t__ Sq_ "proen.ill

Palom ar T elecom, I nc.
300 Eat....-pri... St. Stolle E I ~ido. ca. ,zen • (• •" 7.....".,. • •·1> (' \') 7.... '.1.

CIACU ,..ON IIUOElt SlltVlCE CARD

11>< RBC.700 Rrpealer CoIIlIoi le' ;, designed to "'l'P"rl Repealer ,,..te,,,, Ihat re<juire
muhiple raJi ... conneCled 1OI"ther a' a ";Ie. The IUlC·700 utilileo a lrue 7 .7 audio ...,,,riJ;
....-i'dI ..bieh allo.....everal ,""",e..". liom helWeen pori' I t the ..me lime. In , he i1........lioII
Ib<;we ,hot 7)3 model ;, ",pponin,1 Repea",r. 3 Duplued Links 10 d'fferent IoItn. and 3
RelOOtC B.<eo.. 1.:";"'1 simple rommancb. a user could rie the R~pea"'t Ind I Remote Base 10
one link. ..hile the otbc. lin" are commtIniati.. , brOIl'" )'OIl' lite. 1IoldI.. sepatI'~

a>rM:..".tiono. Or. conne<:I all 01 the porn t"l!ether - Iile I bil ~ny line ~ ~

~ra1 moxIel' are available and are~ca.( conr.... rlblc 10 "'fIl'O't up 10 3 Repea 'ers. 5
Dupleled lirih, I nd 4Re"""e Ba"".. A group or d ub can~la"wi lh lheba.tQ I nd eopll d thoti.
ror"roll~ r Inytime by >imply addi"i boards and ""fl ..·ar~ . Fr~~ """,,,'are upgradn r....one~.. r
af'er & li""l}'. F;II3 I1~ , a lUI ronlfolle' fot IIIe linked Sl"lem ope r..",, !

MULTIPLE REPEATER - LINK - REMOTE BASE
CONTROllER

fIr!I!!J' acontrol.... tI\¥l"'a ao/Y.clconlrol and audio Inl«eonnedpr_berw_,
murtIpl.r_•. Your r..aiO• .,.,.... c.n grow 10mulllple.rt.. and .tretcnlothound,_
or mil"· Ind ~et .n~ rldiO ean be lull~ eontrol ild ltom In~ designatld Input.

7182RM......- .....
V..... CA93291

TO OROER CALL
8D0-326-23i3

TECH SUPPORT
201-451-7858

FAX·20e-051-5157

LMSERIES
-W- brace motorized
_ . Hold' '""'"
anlema $clads. MxktIs at
3T. 54', WId 70' heig hts.

TMSERIES
Tubular construction for
la~r antenna loAds at
70 ,90' and 100' heights.
Free standing, w ith
motorized operation,

ri-Ex®
TOWER CORPORATION

QJakly Slructures si10e 1954

MWSERIES

~'" """"a at first section •
will hold nonnaI Tri-Band
beam· 25' 33' SO' and, , , ,
65' heights.

WSERIES
Aerodynamic
towel'designed
to hold 9 sq. tt in
a 50 MPH wind at 36' and
5"
heights. 67 lower ral&d
!of 6 sq. tt

Engineered for the Ham the finest In Crank-Up
Free-Standing or Guyed'Toweral. from Trl-ex:. 'For
over 30 years. the INDUSTRY .tandard-backed with
Defen.. and A.rospace technok)gy.

e.tCU 22 ON lI£ADf:lt SEltVICECAItO

NOWYOUCAN
AFFORD THE BESTt
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Ham Doings Around the World

Ustitlgs are free 01 charge as space permits. Please send us your Special ~vent
two mooths in advance 0I /he issue )IOU want it to appear in. For e.zample, if)lOU
want it to appear in /he January issue, 11'8 S1IOcJId receive iI by 0 Aher 31. ProvKJe
a clear. concis6 summary 01 the essentiaJ detals about)'OlK 5peciaJ EV8fIt. Check
Special Evenb R . AfN 111 00 our BBS (603-924-9343). tor liStings that were
too.late to get into publieation.

FEB 2

ROANOKE, VA VE Exams will be
held by the WCARS lor upgrades only,
at Hol lins College at 8 PM, Pre·regis­
tration only. Conlael Fred L. Horton
KZ4 Y. (703) 366-6266. or Ben GI­
avaden N4BG, Rou/e 7, Roanoke VA
24<122.

FEB.

HAMPTON ROADS, VA Sign up [01"

Hampton Roads Radio Assn's W5YI
Exams. Please contact Bill Runyon
N4BDH, (802) 48 7-£J6 1', lor details.
KNOXVILLE, TN WCARS VEC Ex­
ams, lor up-grades only, will be held in
Room B·129 at Pellissippi State Tech.
Comm. CoIl(1)&. Pellissippi Campus.
al 10 AM, 10:20 AM, and 10:40 AM.
Wrillen elements at 11 AM. Please
pre-reg ister. c ontact Ray A dams
N4BAO. (6 15) 688-7771 . o r Rich
SkNer ND4F, (6 15) 539-4821.
PARIS, TN Henry County H.S. wi. be
the location lor WCARS VEC Exams
at 9 AM. Call Mackie Gallimore
.AA4YF, (901) 24 7-5489, or Las Merren
K04F, (901) 642-5966.
ST. CATHAAINES, ONT" CANADA
The Niagara Peninsula ARC Inc. will
hold a Haml est and Dinner-dance
at the CAW. Hall, 124 Bunting Rd.
Talk-in on 147.24/_84. Dinner-dance

ticke ts by adva nce only. For tri te,
please write N.P.A.R.C. Inc., P.O. Box
692, St. Catharines, Onl. L2R 6Y3,
Canada. Tel. (416) 934-3231 . or
VE3KLMOVE3SNP.

FEB 8

MARYVtU E. TN WCARS VEC Ell­
ams wiMbegin at 7 PM al st, Andrews
Church Hall, W. Broadway. Contact
Carroll Peabody W4PCA, (6 15) 982­
S839lor details.

FEB 13

GOSHEN, NY The Orange County
ARC Computer FairlWinter Hamlest
will be held at John S. Burke Catholic
H.S. o n Fletcher SI. Talk- in on
146.760 ·600, plus 100 Hz tone. For
more Inlo, ca ll Jim Capicotto. (9 14)
564-2707.
MARION, NC VEC Exams by
WCARS wiU be held at Asheville Fed­
eral Bank Bldg., Main Sl Contact ce­
cil D. Potie r WB4UCF, (704 ) 724­
4007.
WEST MEMPHIS, AK WCARS VEC
Exams will be held al 9 AM al Rose­
wood United Methodist Church, 2303
E. Barton Ave. Get details t-orn Gene
Bagley AB5BL, (S OT) 739·4029 or
Rev. RiChard Gregory AB5CH, (50 1)
735-4060.

FEB 14

JASPER, TN WCARS VEC Exams
will be held (by pre-registration only)
at 1 PM at Jasper Public Ubrary. Con­
teet Charles Woolen KD4XX. (815)
942 -5 " 6 . or Wa llaca S . B rown
KD4XV, (6 15) 942-2836.
MANSFIELD, OH The Mansfield
Mid·Winter HamfesVComputer Show
will start at 7 AM at the Richland CI'I(y.
Fairgrounds. Advanced TlCkeVTable
Orders must be received and pakl by
Feb . 1st , 1993. Talk-in on W8WE
146.34/94 tplr. Contact Dean Wrasse
KB8MG, 1094 Beat Rd., Mansfield OH
44905. Tel. (4 19) 589-24 15 after 4 PM
EST.

FEB 20

CHARLESTON, SC The Charteston
ARS. Inc. wiN hold their Hamrest in the
Geodesic Dome at c nartestowne
landing. 1500 Old Town Plantat ion
Rd.• l rom 8:30 AM-4 PM. Talk-in on
146 .19/ .79 , 144 .65/145 .25, and
147.87/ .27 MHz. Walk·in VE Exams
will be given on the campus 01 Trident
Tech. Cotlege al 11 AM. For Exam in­
10 , call (803) 871-4368 or (803) 572·
1164. For Harniest details. call Jenny
Myers, (803) 747-2324, or Linwood
Sikes. (803) 556·5.566.
COLUMBIA, SC The Red Cross
Bldg .• Bull st. will be the location lor

WCARS VEC Exams at 8:30 AM. Get
details tram Ray Rogers N4WR, (803)
345..:3373.
NEW ALBANY, IN WCARS VE Ex­
ams will be held in Room 204, Knob
View Bldg., Indiana U. South, Grant
Une Rd., lrom 10 AM-2 PM. Contact
Dick Truax K8GVU, (8 12) 246-63n .
or "Mac· McCrory NM9A. (8 1Z) 944­
6661.
SALEM, OR The Salem and Oregon
Coast Eme rgency Repeater Assns.
will sponsor their 1993 Ham Fair at
the Polk Cnty. Fairgrounds, beginning
at 9 AM. Talk-in on 146.26/.86. For
more info. write to: Salem Repeater
A ssoc., P.O. Box 784, Salam OR
97308.

FEB 21

ASHEVlU E, HC WCARS VE Exams
witl lake place AS Tech Room 134,
Elm Bldg., al 2 PM. Get details lrom
Hary Dull AAZAB, (704) 89'-5481 or
Don Love la ce W4TMT, (704) 765­
5311.
DEARBORN, MI The Dearborn Civic
Center will be the location lor the An­
nual Swap 'n Shop sponsored by the
u vcr ua ARC. Doors open 'rom 8 AM-4
PM. VE Exams in the anemcoo. Talk­
in on 144 .751145.35 and 146.52 sim­
plex. For more mto, send 4 x 9 SASE
to Neil Cotrin W.A8Gwt, U VOfIia ARC,

SUPERCONElII

I

Th.
SUPERCONE

PLUS
TXJAX, HF, VHF, UHF
and Microwave bands

_ _ _ 0

--~.._-",
'I ,- I " 'I"I ""T~

,<J.Ni oKK
. ... ...... '._ .-

Send your check or money order along with
(Printed or Typed) Name. Address. (including
County). Call l eiters and Color oj Stock 10

BBIoW Printing
803 N. Fronl sneer
McHenry. IL 60050

Cuslom job or Drfferenl Stock. No Problem.
Gall. (815) 3M-6OO5

1948 CoIIe-nuy Ct.
TIlous.arn:l Oaks. CA 91362

Phon e: 8050497-2397
PROCOMM

WE APOLOGUE
Olle to thUremelldc k/$ saes enne Supercooe we hive ha~ te

pull OUf ads 10 a\'Oid customer ~ iNliSli1C1 ion with IOOG delivenes.
NOW TlIAT STOCK EXISTS faR IMMEOIATE OELIVERY
WEARE BA CK WITH me ORIGINAL SU PERC ONEAND

SUPERCDNE PlUS AT A REDU CED PRICE sss.ss
- ARRl approwd. 73review In Apr il 1989 and

MDnilDrin, Times review in August 1989
_Ideal lor Indoo rloutdOOlllst
- Use either Slandilll on ndlals or 50'In the air
- Only 2Ibs., rugged conslnrdion, no hollow tubing,

US made, 5 minules to assem~le

- Expandlete TXJRlen all HF ~Inds IS.percene
P1n l llO adddlJdials nlUded, llieallClt
all transceiwfS , scanners

- Full moneyback guarantee

The Wideband
SUPERCONE

ANTENNA
TXlAX, to me ter. VHF,

UHF and Microwave bands

We have what you're looking for

YO,. ",.~~~HT NEON QlS~L~S~~
$36.95 e'~~ 95~2.90~ s

Brighl Neon aSls thaI jump off the wall.
Black ink 00 65# Postcard Stock WIlh Sill
Neon co lo rs to choose from: Neon Blue ,
Neon Purple. Neon l emon. Neon Orange,
Neon Red, an d Neon Pink Printed in lo rmat
shown, state outline & logo included at no
extra charge. (Please indicate if you want
AARL logo when ordering). Save the hassle
and money, o rder these aSLI; TODAYI
Knowing you'l l be hard pressed to beal me
price while creat ing such STANO OUT
quality.

Why buy a TNC?
PCHFFAX +PC SWU179.00

For a lml!OCl l>me, _you oroe< PC iii' FAJl S39 (se<! our
06'"le< ad .., l!-. ISSUe), you can add our .- and rnpI"O'IIed
PC SWl 3 0 lot $80 00 I"ISfeiId at our~ IQIooo prce at
59900

PC SWl COI'laoI'lS e-e harCw..e. softw..e, ns:ructoons
iII"'O Joe'Q<Jency Io$~ ~eeoed to aIow you to ._ a ~asl

~ar,.,1y at dIg,tal tlroaocaStS tr..-.smotted oyers~ ....e
teco Al l you need l!I8lIy le MPC or eorrtpall tlle computer
ana an sse sr>ortwllvt! .eee.~er , 1'l'Ie prod...ct conSistS 01:

Demoduleto.
Ol gltel Silinel Processing $ollwa re
200 Pege Tulo"al Rere.en!;e Manu al
World wlde Utility F.equency Ull
Tuloria l Audio Cassette wlln Sample.

PC SWL eutomalCliIy oeeodelI Morse code , RTTY.
",r,llOfl , SITOfl , "''''VTEX arod /\$CII ,

PC SWL IelS you tune ., on WCJrld press~
mPl~olOg~ tlrOedcasts, nam .tldO opetll!O'"S.~
Vo-I! Sl6.lOf'lt ... r'tO · t....... iII"1d much more dtit.allld(lf'l
on tt>e5~_ bends wny pey lor . ootret e..- OS-Je
too _ r smpIe • <teo'ace and you- PC tar' do troe po'
"'OV"'HCED fEATURES :

'r...,~
~ Wa>e 'v.. , Presenlalons
"uto GaIotlrMon iII"1d CoolI Recogr"IJOn
CorJbnI.,ousIy Tunat>oe F_F~
Va"abIe $Ml
-"<:ljust8ble CW FI~er SI!<>soIl'o<ty
Unattended Capture and p"nt,ng
IntElgrllted Tr><t Editor
InteQrilt ed Loll and Dalabase
Shl!~ to 005 applICations
seamless InteQ' aton Wlth PC HF F&C5"Tlul!

Call 0' wm. 10' our <:omp.et' cltrlog of p.oduct.
Vila" U..terCafll wlllC::ome ,

SPECIAL COMBINATION OFFER
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p.o. Box 2111, Livonia M/ 48 t51. Tel.
(3 13) 427-3905.
NEW HYDE PARK, NY A Hamfest,
sponsored by the Long Island Mobile
ARC, will be held from 9 AM-4 PM at
the Nassau Cou nty Pol ice AcUvity
league, 375 Denlon Ave. jatk-m on
146.251.85 . For further inlo , please
contact Neil Han man WE2V, (5 16)
462-5549.
ROCK ISLAND, n, The 22nd annual
Da...enport (lowal ARC Hamfest wiM be
held at the OCCA Expo center. Large
indoor Flea Markel. Talk-in on me
WOBXR 146.28/ .88 rp tr. Advance
payment deadline is Feb. 15th. C0n­
tact AJBtoendeI N9OK, 2712 38th St.,
Rock tsland tL 6J2OJ, lor Exam de­
tails; or Talk -in on fhe WOBXR
146.04/ .64 rptr. For Hamfest inlo,
contact Kent Williams K9UOI, 4245
JotI! St, East~ IL 6J244 .

FEB Xl

DALTON, GA WCARS VE Exams will
be held al 3 PM at Unity Baptist
Church, Burleson Rd. No walk-ins .
Contact Bert L. Coker N4BZJ, (706)
259-5625 or Harokf W. Jones N40TC,
(706) 673-2291.

FEB 27-28

CINCINNATI, OH The AAAL 1993
Great Lakes Oiv. ConventiOn will be
held from 8:30 AM·5 PM (both days)
at the Cincinnati Gardens Exhibition
Center, Seymour Ave. and Langdon
Farm Rd. Advance deadline is Feb.
17th. Contact Stan Cohen WD80DO,
(5 13) 531 -1011 , or Joe Halpin
W&JDU, (5 J3) SS1-J056.

MAR 6

ABSECON, NJ Th e Shore Points
AAC will sponsor ·Springfest ' 93· at
Holy Spi rit H.S. on Aoute 9. Doors
open at 9 AM . Talk-In on
146.385,1.985. For more info, write to:
SPARG, P.O. Box J42, Absecon NJ
08201.

MAR'
CUYAHOGA FALLS, OH The Cuya­
hoga Falls ARC 39th Annual Hamfest
will be held at the St. V. Genter, 3479
State Rd., l rom 7 AM-3 PM. Tal1< -in on
87/27. Get deta its lrom Bill Sovinsky
K8JSL, 2305 24th st, Cuyahoga Falls
OH 44223. Tel. (2 16) 923-3830.
NORTHAMPTON, MA A Hamfest wiI
be held at Smith Voc. School. Rte 9,
by the MI. Tom ARA, beginning at 9
AM. VE Exams al l 0 AM. Pre-fegister
by calling (413) 245-3228. Talk-in on
146.3 4/ .94 . Get details Irom J im
KIMEA, 316 Main sr., Easthamplon
MA 01027. Tel. (4 J3) 527-3199, 7-9
PM.

MAR 13

FARGO, NO Hamfest '93, from 8 AM­
3 PM, will be sponsored by Red River
RadiO Amateurs at The Bowler, 2630
S. Univ. Or. Tak-in on 146.161.76. Ask
about Banquet lickets. Contact RRRA.
P.O. BolC 32 J5, Fargo NO 58 108­
32 15. Tel. (218) 233·25847 PM-10
PM.

SPECIAL EVENT STATIONS

FEB 6-7

NORTH CENTRAL, WI A group 01

hams will operate KF9MG on 28.360.
21.360,7.260 and 38.860, to com­
memorate the 1993 Badger State Win·
fer Games. For certificate, send OSL
and large SASE 10 Mike KA9VFp,
1104 E. Lie" A ...e., Sha wano WI
54166.

FEB 13-1.

CONCORD. NH The Contoocook Val­
ley RC wilt celebrate the Grand Open­
ing of the K1BKE ClUb station. at the
Christa McAuline Planetarium during
the New Hampshire aso Party. Tune
in on the 80-10 meter eeocs. For OSL.
send a 110 SASE to ConIorx:ook Val­
ley RG. P.O. BOl( 88. Henniker NH
03242.

FEB 1:J.15

1993 NEW HAMPSHIRE OSO PAR­
TY The NH ARA wil l sponsor this
evenllrom 1900 UTC Feb. 13ttK1700
UTC Feb. 14th, and from 1400 UTC
Feb. 14th-0200 UTC Feb. 15th. Open
to all license classes. For more de­
taus, write 10 GEA.R.S., Conrad Ek­
strom WB1GXM, P.O. Box 1076,
Cla'8fTIOIIt NH 03743-'076.

FEB 19-21

MARQUETTE, MI The Hiawatha
ARA wi. operate N8G8A from 1700Z
Feb. 191h-1700Z Feb. ztst. 10 honor
the UP 200 Sled Dog Championship.
Use the tower end of the 10, 15, 20
and 40 meter phone bands. For a cer­
t ilicate , send a large SASE (wi th 2
stamps) . to Richa rd Schwenke
N8GBA, 2 1 Smith Ln., Marquette MI
49855.

FEB 20

BREMERTON, WA The North Kitsap
ARC of Wa shington , wi ll op erate
K7SXL at !he Olympic Cotlege in con­
jullction with VoTech Week. Operating
hours are from 16002 to 2400Z. Fre­
quencies: CW-3.65/ .69, 7.0M .08.
14.04/ .08,21 .04/ .08,28.025/.075
MHz; SS8-3.841.88 , 7.2 . ' .28,
14.24/28, 21.34J.38, 28.4-41.48 MHz.
Send aSL with SASE to Not1Il Knsap
ARC, P.O. Box 2268, Silverdale WA
98383-2268.

FEB 25-28

BROWNSVILLE, TX The Faulk Inter­
mediate School ARC will operate
N5SMH from 1400Z-2200Z. to com­
memorate the annual Charro Days
Festival. Tune the General portion of
40.20. 15, and Novice portion of the
10 me i er ba nds. For Certificate ,
p le ase send a aSL and SAS E to
Faulk Intermediate ARC. 2200 Roo­
sevelt. Brownsville TX 78521.

FEB 27·MAR 2

HUNTSVILLE, TX Th e Hunts...ille
ARS wiU operate WASSAM from the
campus of Sam Houston State U.,
Irom OOOOZ Feb . 271h-24 00Z Mar.
2nd. during the celebration 01General
Sam HotJston's 200lh birthday. Fre­
quencies: Lower portion of the HF
General phone su noeocs. and the
NOVice 10m phone subband. For a 3­
color CertifICate, send a Sl and a 9 l(

12 SASE; lor a aSL card, send aSL
and SASE, to HARS Special Event,
P.O. Box 75 16, Huntsville TX 77342­
75 16.

I
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~Th ­- =...~ . .~ -.J--- - ' ---OPERATlNGPOSITION FOLDED TO OPEN DOOR I
ROU S TO T1lADF.R HrrcH oe TO SUM . PLAn: UNDER RUMPER(NOT ISCLlJDED)

NEW FROM I FOLD-AWAYTRAILER HITCH MOUNT I

1
THE I

~·OR EXPl .oRF.R .M INI VANS .(1IEROlGE .Rl.AZFll - SURITRRM. -RRONCO I
AM) M,\NV OllfEIIS Wfl1l UFT lJP OIl FOlD DOWN REAIl UOOIl

GREAT st))'t'.K STRONO MOUNTm~ 11=XAS RUGCATCIllill 0 11. OTHERLAllGE HF Al'(ThNNA
--, fASR.Y ANI> IK1a.Y H MDS LlOWN TO AlLOW UOOIlTO REallV OPENJoD- - I

. ' MOBILE -------,....,
" \ PEAR

Henry ....Ilen WB5TYD
aOO-LUV-BUG·' Tol Free
rJ03-527~163 F« Info<

GLA Systems
Box 425 I
do Mills, TX 75135

... ELECTROMAGNETIC FIELD METER ...
Reduce e.posure 10 potenllally harmful

electromagnetic fIeld• • AlphlLab's handheld TrlFleld­
Meier mnsure. AC electric fields, AC m.gnellc fIeldS
.nd f1Idiolmicroweve power denslly. Find ground f'ulls,
AC current w ires or measure hIgh-field genefltors with
the Magnelic setting (.2 - 100 mllllgaulI, 60 Hz); Identify
poorly grounded or shielded equ ipme nt, high VOT or
fluore sce nt light f ields, d istInguish hoi ..... ground wires
w ilh ElectriC sening (.5 - 100 kVlm, 60 Hz); measure
antenna radiation patterns, leaky microwave ovens, ere .
on RFlmicrowa". setllng (50 MHz to 3 GHz, .01 to 1
mW/cm2).

Electric and magnetic sett ings are omnidirectional,
measuring fu ll magnitUde 01 fields withoul the need to
reorient the meter. Price of S145 includes deli very and
one-year warranty.

AtphaLab, 1272 Alameda Ave, Sail Laka City , UT "'102
Call (801) 532-660. for speedier servIce or tree
llIeratu re on eleclromagnellc radl. tion health risks.

I , ...... ,rtwtdp)

9 ft. long (2 pcs.) $495.00'

MOBILE ANTENNA
HF SSB ANTENNA

HIGH PERFORMANCE

....ul__..,_

lSG-230 foe ........dad

For vehicles, .man boat. or
as an emergency antenn•.
Supplied with .tainle..
ratchet mount, heavy duty
encapsulated .hinle..
.pring and aU in.taUation
item.. Including high
voltage feed through
insulators and wire for
operation up to 10KV at 1.8
MHz.

HIGH RADIATING
PERFORMANCE

1.8-30 MHZ RANGE
.. to 12 DB CAIN

SCc,. [nc., Box 3.526
Bellevue, WA 98009 USA
Tel: 206-146-'310
Fax: 206-746-6384
...' 'If ! 6 ........ ., UPS, .... WIMHI

Vi.a .. Master card accepted
CIRCLE 13V ON REAOER SERVICE CAAD 73 Amateur Radio Today. February, 1993 71



RANDOM OUTPUT Continued from page 88

I just purchased a brand new 10
wall Motoro la speaker Model SSN

20058. No instruct ion sheets came
with it. The pin-out info sent to me
by Motoro!a hasn't been much help.

No matter which wire I feed to my
audio, I st ill can't get anything out 01

that speaker. Does anyone outlhere
know of a simple hook-up to make

use 01 the internal amplifier? N.B.
Sadorlan N6WGX, 500 Via Val
Verde, Montebello CA 90640.

Yo ur Bulletin Board

VFO; SAILOR Model RT144 Marine
transceiver. I will pay copy and ship­

ping charges, Errol May, P.O, Box
362, Buffalo NY 14207-0362.

J need re placement or repair for

the modulation translomer Heath Kit
Apache transmitter TX-1, part #51­
34 or equal. Please advise . Ben
Gelfand, 8 1 Macy Rd., Briarcliff
Manor NY 10510.

CIRCLE 222 ON READER SE RVICE CARD

CIRCLE 46 ON !reADER S ERVICE CARO

lS',-~••U ~
cranes Byers K3lWK

5120 Harmony Grove Road, Dover, PA 17315
Phone 717·292-4901

B.-6PM and 9:30PM EST. Eves,
-o;slriboJlorshill Available -

Chassis Kits RackShelves

cecmerKits Rack Equipment Cabinets

Assembled Cabinets Antenna Grounding Kits

Slope Box Kits Tower Mounted Box Kits
UHF & VHFAntenna Dipole Hangers
PowerDivider Kits Other enclosures

Small sheets Aluminum and Brass

.~",'tI"·D ~ nK -Quest
~'" I t ." e. Sctlw_~s., t1.~ .<)7 lAS-DOS hard dBk .)"t<""

F,ntun, 12 Program Collection
CI l,n-llnk sensational packet program ME'If VlIrI 2.0
u LOG-EQF .1,.1 ~!W logger wnh Kenwood rig control
1:1 GeoCIock superb gray line program- MIW VlIr1I4.5
o BANDAID 1Ft t9ffific pl'opagatiQo forecaster & mofe
CI Hyperl.O\l grNI logger wnh Cluster 5. nil suppon
o PC-TRACKlull COlor llfallhics sale l l~<liosca.tracker

OCT vs.ie bEtSI known contest Jogger Out.tandlnlll
C1 MAPPER comp,,,,,,,,,.iv.. OX 1I''''IIallalion fomcasler
OHAMCLOCKgol local li""l aroune me world instllnlly
I:ISup.rMor.. learn Of improve CW skuls • 1..11. ..
(JPACKET5 super uw paCklll program trom Australia.
t:IRF TOOLBOX easy menu dn~e~ amateur csscutetcr
TO ORDER Send check or money order. speci1\' 5Y- or
311 d'sks, Foreign ordrm add $5 shipping, VisalMC OK
Te~a$ ~'dents add $1,81 tax - FullJO'Day Warranty
P.O.8ox 92877 - Southlake, TX. - 76092

611-421-0580
Writ• •r e.1I IIr .Ir t,.. ..Itw... 11..1.1

us Shilllling $4.00
MA add 5%

WANT ED : Service M a nual for
Regency Scanner Mod el ACT T1 6K.
Lisle T. Hines K2QLA , 11 Meadow
Dr., Homer NY 13077- 12 14.

Service in formation wanted lor:
CON A IR Model 452 sy nthesized

transceiver; StLTRONEX Model 90

We are happy 10 provide Ham Help
listings free on a space available ba­
sis. To make our job easier and 10 en­
sure that your listing is correct, please
type or print your request clearly, dou­
ble spaced, on a full S 1/2" x 11 " sheet
of paper. You may also upload a listing
as E-mail 10 Sysop 10 Ille 73 BBS
Special Events Message Area, #11 .
(2400 baud, S data bits, no parity. I
stop bit.) Tel. (603) 924-9343. Please
indicale if it is for publication. Use up­
per- and /ower-ease leiters where ap­
propriate. Also. print numbers careful­
Iy-a t , for example, can be misread
as tile letters I or i, or even the number
7. Speciflcally mention thaI your mes­
sage is for Ihe Ham Help Column.
Please remember to acJcnowledge re­
sponses to your requests. Thank you
for your coooemtion.

H AM HELP
Number 31 on you r Feedback card

25.95
39.95
59.95

S08-281..Bll9:2 INFO
S08-76e_7486 f AX

ITECH
Lewisville West Center
710 s. 1-35E. Suite 115

Lewisvi lle, TX 75067
NW comer of t-35E & Fox Av.
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ITECH
ICOM Service Specialist

17 years experience with tCOM
will seeace mosilCOM models

NO MINIMUM LABOR CHARGE!
MODS PERfORMED! FASTTURNAROUND!

Also service KDKand some kenwood (call first)

Ground Plane
3 Element Quad
5 Element Quad

1-800-487-7539 ORDERS
Ma ster Card & VISA Accepted

The Best Value

Phone: 214-219-1490 Fax: 214-219·1687
Fred Palmer WA5WZO Sea Palmer WB50CY
ITECH also buys inopera tive ICOM & KDK ham,

business, marine or aviation radios.

MAXsyste~ -
Antennas

Send Ordelll To: Cellular Security Group
4 Gerring Road
Gloucester, MA 01930$

VISA

lished {no problem, many of 73s wmers
are first-time writers), but he is also lXlecl­
oceteo (which is Inexcusable, when you
consider how many books about free­
lance writing are available). Every maga­
zine has slandard porcea regarding pay
rates and publishing rights. 73 pays any­
where from $50 lor a short filler to over
$200 for longer, more involved articles
(Radio Fun pays a bit less, usually be­
tween $40 and $120). We buy first.fime
North American and reprint rights. We do
not negotiate (neither does any other
magazine I know of). This is the way lt1e
business walks, and anyone who tree 10
stipulate pay scale and publishing rights
(at least in this mar1<et) is showing their
;gnorance.

What We Need-Wtlat We Don't Need

73 is always looking for good con­
struction articles, antenna articles and tu­
torials on new or different modes. We
love to get good "how to" pieces on club
activities, amateur radio PR and just
about any other subject that your feUow
amateurs might eeoeat from. Make sure
you include several clear photographs.

73 does not generally publish fiction,
nostalgia or what are commonly relerred
to as "human interest stories." Radio Fun
does publish a certain amount 01 human
«uereet stories, though. so it wouldn't
hurt to send one in,

I hope I've answered some of your
Questions. Even more. I ho pe J have
prompted a few of you to take lhe plunge
and tl)' wr~ing lor us. You won't get rich,
bul l can teU you thai there's nothing like
the thrill of seeing your name in print the
nret time. II

(616) 228 -7020

1-800- 4 9 7_ 9735

" ,~\' 'lUNE P NO Ul lCT S, (·.., l / \\ N' H '-UN "fl"
(' In-TNON P ~OC[5S I ~G. 'Nc
e o. BOX M ClU'N. 'I' ''''':1

$PCFPARTS
COMPLETE LINE OF CO MPONENTS

MOTHER BOARDS HARD DRIVES

386SX-25 $139 IDE106 Mb $289
386DX-40 $259 IDE 130 Mb $329
486DLC-33 $499 IDE 213 Mb $429
1.2 Fdd $57 1.44 Fdd $52

250 Mb tape back up int. $249
CALL FOR OTHER PRICES

JLP
COMPUTERS & ELECT RONICS

21195 Pontiac Lk . Rd .
waterford, MI 48328

~\c ~~~ ONLY ISO!

~~~\'~E~f",CE
Have you. !wn repeale. or link system!

Ea>J rope". , ""ur ",i,I><>u' mOOir" .,inn 10 )'0'" r>di<J ~o.., ,imrly
plu~ in ''''' ~n! 'do., r,... O""''l'''''' y nr ron>h'"""","'o "'1" ""0<>'
Tho RR'·~ ",o,b ", i'h ANY ",,,,,i,.. lo< ",.".,.,n.oo A~Y U·m..
millOJ. Super """ iii,. VOX opor" '"n m.' c" 'CIUp quid .
llld udo; H:lIl~ .00 U""~'U' Umo<>. P",,",c ....lio ;,,'c ,""'" fin d e,,",
audio. On'y 4 ,~' , U · .. I S .,OJ d"HU: ,~. , ~ vue 0' qV """"c ry
powcr ,pic",", ,p..,ci 'J ..n....... o"krin~ ,. ORD~R llR'· l $.';(1.

P.•_'" , . " ' .1. ...' us .. c_ .......HI ~ ' N Y " . ..I" ,.• • I~

'0' """K'~~ ".", ~,~ _ ... '·' ·Il"" ....do< . "". , .., ,,". , _ , 0'
". ' Do" ," _ " 0.0<. "", .J OU " " ,
,... SOl , ~" '" ~ ''''M' ~ ,~ .~ ',0" , _ .
..", ,,~ • ." ., ,,,,0_ '" ~ " '" .,_ ... ... . " _
O'D<' " RI· l·OS'"

grammar and punctuation and use it. The
same thing goes for a dictionary. When a
rranuactpt crosses my desk with spelling
errors and errors In basic grammar, my
first thoughl is, "What else did this guy
get wrong?"

My manuscript you submit should be
typed, double-spaced, on standard bond
paper (like photocopy paper, nolthat thin
so-called ' yping paper" you can buy in
statiOnery stores}. It is becoming a com­
mon practice to include a computer disk
containing Ihe text file of your
manuscript. IBM format is still the stan­
dard, but Macintosh is becoming more
and more acceptable {especially in pub­
lishing). Include a copy of your word pro­
cessing document (most can be trans ­
ferred to whatever the publisher uses),
and also include a standard ASCII texl
file, just to be sure.

II is considered unprofessional to sub­
mit the same aructe 10 more than one
publisher attha same time. This is called
"simullaneous submission" and most
magazines (inc!uding 73) will not even
consider a manuscript that is not offered
exclllSively to them, If lhe magazine re­
jects your amce, then you can try again
somewhere else, Make sure you mention
that your article is being offered "exclu­
sively to 7:f' in your cover letter (if you
don't know what a cover letter is, buy a
book on free-lance writing and look it up).

Every once in awhile we gel an article
where the author, in trying to sound like a
"professional writer," will say something
like, ". •. and I can offer you cne-tme
worldwide rights to this fabulous article
for only $500!" This is an immediate tip­
off that this person is not only unpub-
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"The beginner's guide to the exciting
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Visa _

STAll:

MC__

-. - - - ~ - - -12:ue:f&dioFun1
SIgn me up fight now! (0, 112.97.

Mail 10: Radio Fun , P.O . Box, 4926, Manchester. NH 03108
[Or call 800-257-2346 (in NH call 625-11631. FAX : 603-669-2835]
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C lass License _ Year licensed _ _ 73 Subscriber _ _
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Radio Fun is packed full of
information to help you get more fun

out of amateur radio. Basic " how-to" articles
will get you up and running on packet. ATV. RTIY.

DXing. and the dozens ofother activi ties that make amateur radio
such a great hobby . You 'lI get equipment rev iews geared toward the
newcomer. We 'll help you upgrade to a higher class license with
monthly columns designed to teach you what you need to know in a fun
and exciting way. You 'll find it a ll, and more , in the pages ofRadio Fun.

Don't wait another minute. Subscribe today for only $12.97 for one
yea r. That's 12 issues of the only ham radio magazine that is geared
especially for the newcomer. or any ham who wants to get more fun and
excitement out of amateur radio-Radio Fun!

1-800-257-2346

12 issues for only $12.97
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NEVER SAY DIE
Com;nMd/r"m I'il~e 4

product, iI's almost enough to make me
wonder.

What To Do

This New Hampshire Economic De­
velopment Commission thing has been
fun as well as frust rat ing. 11'$ ncneo me10
read dozens 01 books. participate in
dozens 01 conferences and subcommft­
tee meetings, hear testimony from edu­
ceuonat and financial experts. and work
with some outstanding New Hampshire
businessmen.

When I discovered thaI the Commis­
sion was being controlled by politicians
and was going 10 be prevented from any
poss ible success. I started sending the
other Commission members reports on
what I was discovering. I came up with
creative proposals for solving OUf major
state problems. I made proposals for cut­
ling crime by about 80%, the cost of gov­
ernment by 50% within rive years, educa­
lion by 30% (with a far bener educational
result), eliminaling welfare costs, creating
thousands of new jobs, and so on. These
reports were published in my book, We
the People Declare War on Our Lousy
Government.

Since pUblishing the book I've been
continuing my reports to the cormusscn.
with creat ive approaches to cuning health
care costs, going into more detail on edu­
ceuooat changes, and many other ideas.
These are being published two or three
limes a month as What To Do, with six
having been published as of this writing.
If you're interested in this series they're
avenabie by subscription lor $10 a dozen.
They're wolth a hundred times that.

Of course the chances are that you
really aren't interested in souncos to un­
employment, crime, health care, our edu­
cationa l mess, our crooked Congress,
the deficit, welfare, and so on. Not even
interested in being able to talk about
these things on fhe air since that might
interrupt your memorized spiel. So I dool
suppose you'l l want to get the book or
!he newsletter, The book is $10 from Un­
cle Wayne's, plus S3 SJH per order. You
can save money by gelling a 20 wpm
practice tape at the same time. And
maybe a handbook, Something to read
on those long February nights after the
OX bands have died out.

Magnellc Fields . . . Again

An ernee in another ham rag pooh·
poohed the dangers of being exposed to
60 Hertz magnetk: fields, ciling the IEEE
as a source of the pooh. Just in case you
have any question about magnetk: fields
causing your body harm, you should look
up the new article by PaUl Brodeur in the
Dec. 7, 1992, issue of The New Yorker
and see what's going on.

Paul's persistence broke the lid off the
damage asbestos in schools was doing
to our children, despite the insistence of
scientists paid by the asbestos industry
that there was no danger. He was op­
posed by a similar pattern of paid-off set­
enters when he blew tM whistle on the
Love Canal mess. Now it's the might of
the ejectnc power industry, whictl is faced

with who knows how many bili iOfis of dol­
lars in litigation over the deaths it has
knowingly caused, plus the costs of mak·
ing our homes, scncoe. and work places
sale. This will easily dwarf the savings
and loan costs, so one can understand
why ire utilities are fighting such a des­
perate battle.

The government has been one of the
big bad guys in all this . , • in the name 01
oot causing pane. What would happen ~

Americans suddenly became aware that
nearby power lines, pole transformers,
and even their etectrc blankets are killing
or damaging their children, causing me­
carriages , and hastening their own
deaths? Paul picked one partcuar Cali­
lornia school for his article. The wonder
to me is that, considering the evidence of
such a high incidence of cancers and tu­
mors in teachers working on the side of
the school near the high tension lines,
Paul was able to be so patient in report­
ing Ihe govemment and power company
cover-up.

The Dec. 14, 1992, issue o f U.S.
News (p. 94) added an even darker side
to au this wnh a report 00 the effects to
men's sperm when they drink alcohol,
smoke cigarettes, or take other drugs. It's
turning out, according to a March 01
Dimes research report. that these all
have a profound influence on the reson­
ing child. I've been wrning about the im­
pact of drugs and emotoner problems on
child/en in the prenatal period. Now I'm
going to have to go back one more step
and include crecoocepuon influences on
a child's life.

If drugs and other shocks to the sys­
tem during the preconception or prenatal
periods can cause miscarriages, is there
any question that when slighlly less oem­
age is done we're likely to have Children
with damaged DNA to try and raise and
educate?

One of \he shocks to every cell in our
bodies is our exposure to power-line
magnetk: fields. These te'os are affecling
us .. . including men's sperm and wom­
en's eggs. They're affecting children per­
manently in the prenatal months. Later
on they're gradua lly wounding or kil ling
our children ... and lIS.

I've been wriling about this for several
years. Have you been shrugging me 011
or have you gone out and bought a mil li­
gauss meter and swept your home for
dangerous fields? How about your work
place? I've recommended that ham
clubs. as a public serv ice, buy meters
end olfer to sweep local homes and of­
fices. I haven't yet seen one single exam­
ple of a cuo doing this reported in a club
newsletter.

Here we are, an almost unkrlown nco­
by , , • OfIe desperateiy in need 01 PR , • ,
and we're going 10 lengths to hasten our
own death as a hobby by avoiding PR.
I've mentioned lecturing to college class­
es on entrepreneunallsm and finding that
maybe two or three percent 01 the kids
have ever even heard of amateur radio!
Then there are the reports of police stop­
ping mobile hams and not even knowing
about the hobby. How much is iI going to
take to get ham clubs to start being reo
sponsib le?

Have you already rorqctten how the

ARRL refused to cooperate with a re­
searcher checking into ham deaths by
cancer to see if our proximity to magnetic
fields might be hurting us? He lound that
hams were dying at double the average
rate. Did you read that in OST? Well, n's
no wonder if your ham shack is anything
like mine. My main rig was okay, bul my
amplifier was radiating a death·dealing
magnetic held. If a few ham widows start­
ed suing amplifier manufacturers we
might see them at least suggesting that
!heir amplihers be positioned several feet
from the operat ing posmoo. A lew hun­
dred million dollars in lawsuits might get
their attention.

In the meanwhi le, we're silting there
being gradually and silentiy destroyed by
the radiation around us. Worse, we're
passing on th is damage to our children in
the form of damaged sperm.

Our amplifiers are particularly nasty
death-dealers because not only are they
radiat ing strong magnetic f ields, but
these fields are varying as we key our
rigs or as we talk on sideband. The
deaths near power switching stations and
to power company workers has Shown
thattransienls are even more destructive
to our cells than steady fields. You may
have read the recent reports on facial
cancers and their connection to eiecmc
razor use.

The power companies know what's
going on. The asbestos industry knew for
years what the ir product was doing to
people. The cigarette industry has known
lor decades what their product has been
doing, yet they're still public ly denying
there's any proven relationship between
cigarette smoking and death. Just coinci·
dence. If the coincidence 01 death hits
you, will your widow blame the manufac­
turer of your linear and go aller them?

When the coincidence of a detective
child hits, will the family go ener the men­
utacturer of their electric blanket? Or the
power company for pUlling that distribu­
lion transformer just outside their home?
Or if it's a ham 's ch ild Who's been
harmed , will an amplifier company be
asked to pay?

It's easy to recognize miscarriages
and leukemia. It's easy to recognize brain
cancer and other major reacuons to maq­
netic fields. But what about the less than
death-dealing changes all these carcino­
gens are causing? What about less obvi­
ous illnesses , personality problems,
learning d isabil~ ies, dyslexia, and so on?
There's no reason not to expect a whole
array of etoonnemes to result.

One of the leading research sceonss
in this field is Bill Adey K6UI. I've put a
long list of the research papers he's au­
thored or recommended on !he 73 BBS,
His research on !he el/ects of distressing­
ly low levels 01magnetic fields on cellular
growth leaves no room for doubt that
these fields are far more destruct ive than
people ever imagined,

We know that every living cell lives
and communicates via minute electric
currents. We also know that when we
put any kind of a conductor into a mag­
netic field if generates a voltage in the
conductor. So why should we be even
slightly surprised when we find that
our body's cells are being screwed up

by stray magnetic fie lds • .. some 01
them of relatively enormous intensity. We
should be surprised if this didn't mess
things up.

What do you oc about all this? (1) Gel
informed . Read the Brodeur article. Gef
the book Electromagnetic Man by Cyri l
Smith, Sl. Martin's Press 1989, 344p, and
also Warning: The Electricity Arotlrld You
May 8e Hazardous to Your Health by
Ellen Sugarman, Simon & SChuster Fire·
side 1992, 238p, $11 . {2) Get or build a
milligauss meter . • , or get your club to
buy one. (3) Go on your local ta lk radio
programs and get the word out, offering a
club service to check on magnetic fields
in homes, work places and particularly
schools near high tens ion power lines.
(4) Let me know what successes (or fail­
ures) you've had. (5) Get coverage in
your local newspapers. showing this as a
publ ic service by your ham club. (6) Meet
with your local school principal and ar­
range to talk with the kids about magnetic
field dangers . .. and please don1 forget
to put in a big plug lor amateur radio. 11''0
a sale hobby as Ioog as you keep !he RF
in the shack down and your death-deal­
ing linear amplifier several feet from
where you operate.

Money Talks •• • Again

In case you haven't been keeping up
with the magnefic field situation, you
might ilke to know that the Environmentai
Protection Agency (EPA) had a report
ready to release citing electromagnetic
fieldS as a probable carcinogen. This as­
peer of the report was blocked by the
Bush White House Office of Science and
Technology Policy on the basis that it
'would alarm the public."

On September 30,1992 , Sweden's
National Board for Industrial and recmr­
cal Development said they would be act­
ing on the eseenpton that uere is a con­
nection between exposure to power fre­
quency magnetic ueros and cancer, In
particular childhood cancer. This was the
result of a five-year research program,
fo llowing over 400,000 people, which
showed a clear relationship between
magnetic fields and childhood leukemia,
They found Ihat ch ild ren exposed to
more than one milligauss had twice the
risk of leukemia. At two mllligauss il went
to three times the risk. Men exposed to
2.9 milligauss had th ree times the
leukemia of those exposed to less than
1.6 milligauss .

So how about TV and computer termi·
nals? In Helsinki the Institute of Occupa­
tfonal Heanh found that women exposed
to three milligauss suffered miscarriages
at three·and-a·han limes the rate of those
exposed to one mii ligauss ...a result
quite similar to the Swedish leukemia
rate. The Univers~yof Adelaide's Depart·
ment of Comm unity Medicine fo und
women working with computer monitors
developing brain tumors at nearly five
times the expected rate. There's also
good reason to suspect that much 01 the
elevated incidence of breast cancer may
be VDT related , though I know 01 no
study having yel been done to find out
about thaI.

Will all this be enough to get the White
House to teo; off? Will it force the eec-
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terest in this, but who else am I going 10
teli? This has to do w~h all this baloney
you've been reading • • • which makes the
perhaps over-generous assumption lhat
you have been reading . . . about wI1at
scientlsts have learned about genetics by
studying identical twins separated at
birth.

The results of the stones have been
amazing. Twins tum out to often smoke
the same cigarelle brand, be married to
WMlS with the same names, name their
children the same names, and so on.
Golly, how astounding thai all this is
genetic.

Even the gays have been cheering at
studies which show that about 50% 01
identical twins are both gay when one is.
aeeencs at work, obviously.

Maybe. Maybe nolo I think we may be
able to rule out a lot altha coocoerces
between twins if we start investigating the
possibilily lhat there is some sort 01 com­
pletety unconscious ccmmcncanons be­
tween twins. ThaI isn't too difficult a con­
ceptto consider, is it? Since there are
millions of people who've experienced
some kind 01 ESP communications, we
know thai there are times when this hap­
pens. We haven't had much luck in re­
pealing il on demand. Sclenlists are
very unhappy with non-repeatable ex­
per iments. Most of 'em refuse to accept
anything non-repealable as even being
possible.

Having persona lly experienced such
communiCations where there was not even
the remolest possibility for it 10 be a coinei·
eerce. t know ~'s possible. We just have 10
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sure the extent 01 the inevitable brain
damage which resuts from c:N use . .. a
semi-veqetatlve state known as Morse­
Cauliflower Brain (MCB). This can be de­
tected by (a) a loss of a sense of humor;
(b) a hating of 73; (c) a tolally w~hout fac­
tual basis conviction that not everything I
write is true.

If you're interested in living in New
Hampshire, where we have the highest
quality-of-living index 01 all 50 states;
where we have vacationers driving for
hundreds of miles to enjoy our slate four
seasons 01 the year, let me hear from
you. LeI me know what you'd like 10 do
and what you've done so far that would
encourage me 10 think you might be able
to actually do what you propose. What
have you accomplished in li fe so far?
What have you 10 show? No, I'm not in­
terested in me usual baloney resumes. t
want some proof that you can write •• ,
mat you have a sense of humor . .. and
thai you have initiative. And what's lhe
big reward, n you win? A whole lot of
work , . • work you'll love. Naturally this is
made up for by a generous pay schedule
. . . not! You and your lamily won't starve,
but keep in mind that two of our staff had
10 seil their yachts recently. But isn't ~ a
whole 101 better to be doing something
you really enjoy rather than that mrser­
able ugh Job you've been wasti ng your
life on so tar? I know that once I got
snooeerec into amateur radio publishing I
was a goner for life.

The Great Twins Fallacy

Yes, I know you have absolutely no in-

OSHA
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What about HTs? We coot know yet,
but there are some good reasons to be­
lieve that the use of subaUdible tones
may damage brain cells. Research has
shown that our cel ls are able to detect
HF, VHF, UHF and microwave energies,
but ~ may be the demodulated compo­
nents which cause damage.

What does il take to aenerate one mil­
ligauss? Wen, I measure 1 mG at 30'
from my laser printer and 2 mG at 16'. I
haven' used my laptop PowerBook Mac
in my lap since measuring 25 rna leaking
out me bottom. There's about 5 mG by
the keys, and less than 1 mG at 3' in
fronl 01 ~ . My elect ric blanket measures
150 mG , , • a death trap.

Help Wanted

wrco.are we Shorthanded! W~h both
73 and Radio Fun growing, we need
help. And mars not to even mention a
couple dozen ether projects we're all
working on . . . like a "Wayne Green's
World" TV series which will be promoling
amateur radio, my book and music; a
new series of amateur radio books; new
publications in the vacation, video, and
educational industries, and so on.

I'd like to find a couple hams w~h ex­
perience in newer commun ic ations
modes . . . like packet, RTTY, and re­
peaters. An ability to read and wr~e is
critical, as is the ability to rneet deadlines
and have atleast an outward appearance
of being a human being. An Extra class
license will be acceptable only If you
cheated on lhe code test. otherwise we'll
have to adminisler some tests to mea-
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tnc industry to at least stop trying to
slonewall the problem? In the meanlime,
thousands of kids are dying of cancer
and probably tens of thousands or adulls.
Worse, we havenl even a clue as yet as
to what cellular damage these fields are
causing. We only count the dead, not the
wounded. As I've pointed out before, we
have no reason whatever to expect lhat
Children born o f mothers exposed to
these magnetic fields are going to 00 oth­
er than genelically damaged . . • it's just
mar the damage wasn't serious enough
to cause a miscarriage.

All of which brings us to your home
and your ham shack. If you have a pole
franstcrrrer near your house, lt's time to
ehher gel ~ moved or move your family.
Check ~ out w~h a qaossrnete- and make
sure you're living in an unoer-one-muu­
gauss field. Gauss out your shack, too.
vou're certainly going to have to move
your linear several feet from your operat­
ing position, even il it's a nuisance to
have to gel up 10 tune it. And if your chil·
dren ale going to schools which are near
high tension lines it's t ime for them to
change schools.

In case you missed it, not only are
these fields damaging your body, they're
even damaging your sperm , .. which
means that you have a good chance of
permanently damaging your children 's
lives even before they're conceived. Of
course cigaret1es, a lcohol and other
drugs also arrect your sperm and your
wife's eggs befo re conception, or have
you missed the recent March of Dimes
research report?
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learn ITIOre about n , , , and relusing 10 in­
vesligate the phenomenon because some
sceonsts believe n's rnpossible isn'l a very
good scienlffiC approacl'L

M(way,!he next tme you read a report
on how amazir9y sinWar tMns $eJ)a!aled
al birth are, forget !he genetiC~iOnS.

Sure, !he'e may be some. bot they arenl
going to beisdaIed ltis way.

We do reee 10 see if wa can find 001
how people can COfllIl'lIOicale on a subc0n­
sciouS level. n we can make u.s rept'atalje
we may be able to start ll9f'lling QSl cards
10 cuilm rnet'UI COI'I'Wl'I.If'C, Alas, al
!he pace we're moWlg now il our research
on the ITWld n be MOIhef 50 yecn befOl'e
we learn enough to harness its incredible
power. Maybea luDed.

MusiC, Mll$iC, Music:

A noIe f~ Rob M68N dams !hal noI

all hams are nefds with no intllfests buI
ham ra<Io, a'Id hen::eforth I stloUd tel you
aboU: my new ITJJSiC rnapaMe. Now, 'Id1iIe
I llolIbl lhal Rob has one scln~lla of evi­
dence to back up his ob'ilousIy ikonsid­
8fed dairTl. on ee mere Iridest ewce Ihal
scmewhere out !here, despite the IkIates
aI reason, some aI you rngtlI be ilteresled
il mJsic, t1 lea you about one 01 my new
pro;ects.

Yes. I know, we aI/ like music, BUI
there's a whale ot a dinerence between
liking music and aclually buying reccres
. . . they're CDs these da)'1. When I was a
kid IlilIed music. I even bought a 12" RCA
Red Seal 78 record of Slrauss' TaJes 01
lhe Vienna Woods and his Blue Oaoobe
Wallz when I was 12, 10 play on lhe lam-

Hy wind·up ViClrola,
I didn't get ilvolved seriously in buying

records unlH !hey ttuew us 011 the air v.tlen
wwn started, Unable 10 ham, I turned
10 music and building hi-Ii systems. In
the 195Os, in addition to helping pioneer
RTIY, I mardactured a new k.OO of 1oud­
speaker wtlich did very well. Alas, my
RTTY jnterest socked me into ham pub­

..."
When the~ disc carne along il

19821 stalled a magazine to~ speed its
aoceplance. It~ became the roun­
trYs leading music magazine. Siv:a I ertoy
starting rew pllblcalions more !han ruYli'lg
malure ones, I sold CD Review last year
and started a new music magazine. II
you're into buying music you'll enjoy, it
since we mertiessty review CNeI" 200 COs
each montlL I know you1 find ttis hafd to
believe, bul we don', take oursetves seri­
ousty, It's kirda iKe Mad.

The reader uproar over my editorials
disappearing trom CD Review got us to
capitail:e on this in our Secret Guide To
Atssic. CJU" reaclership has turned oullo be
a bunch 01 men (95%) who buy 7.6 CDs a
mcmn , average age 01 41 , average
S57.ooo income, 68% ~ke dassical music,
and so on. "you'd like 10 see a copy drop
me a line. You've been wanting 10 write
anyway to lell me how' you donl always
agree wiUl my 73 editorials, so this is a
good excuse. My Guide ecnonars are....,.

The same basic drive tnat keeps me
publishing 73. a genetic de'ed v.tich lorces
me 10 lry and gel olhers 10 share things I
enjoy, is al work in my pushing people 10

enjoy muse. So I urge my readers 10 Iry
d assical music, ragtime.thealer organ, and
so on, l ike a good book, a record ing is
somel!ling you can enjoy for the rest 01
your I~e,

To help make II easy lor my readers to
lind interesting music, I've a mail o,der
sewce. Far's I know, irs the (Qy place any
one can buy CDs and retum lhem if they
don'l Wke lhem for a measily $1 restock·
ing cIIarge. love II or retcm it. And I've
been turning out sampIef$ 10 help people
discolo'el music lhey rngtlI otherwise have
missed, woe prOOJced nearly a tunclred
samplelS so lar and lhey·,e all lotally,
complele!y 100"J1. Ifee . • • except for an
inslgnificanl. hardly worlh mentioning .
$3.89 s.tI.

In A RlI:?

rm not sure wtrt so many peope get in­

k:! rW. I had a ~al timfI ,"""killg Ox, buI
'-'llf 300 tcu"ItI'ies Cfrirmed I klsl illeresL
rd tJoM that I liad a ball wilh Rm 101'
several years •• , then rd done that. OXpe­
ditions were "'buk,"s furL I won11ofgel c-e
mrue 01 Int 01 'em. But I'Ve done that. II
was exCiting working se-ooen Slates on 10
GHz, now that's done. I loved contests lI'ld
won cer\JflCales lor OXing, Sweepstakes,
and VHF. Done. OSCAR was a chaIenge
and great fun. , had one 01 the early re­
pealersback in 1969. Then eee was Navy
MARS. It was enormous fun pioneering
NSFM, SSB and slow-scan. SO I keep urg­
ing you to lry new things ••. 10 lind new ex·
citement in our hobby, as I have. I Wed
aeronauliCal mobile in my own plane •• •
'un. I've been hoi air ballooning with my HI

and used n whi le skiing tre slopes. n scme­
one comes up with something new 10 do in
amaleur radio I'll probably hop aboard.

Then t talk to hams who have been ex­
changing sip reoorts and hardes 101' 20
years or so and have done ~IU' else. How
can t open theif mirds 10 the IISi 01 lfying
satenne communications? Of working
RTIY and packet? 01 gelling on lop 01 a
mountain and working OX on 10 GHz • ••
way over il a neit,;lboring stale a hundred
miles away? 01 looking for a t~lilIure

inversion band opening and working
lhrough a repeater l ive hundred miles
away'? 01 worIOng a thousand mies Of so
on 2 meters via aul'Olil skip? Or seeing •
you ca1 wort. 100 ro.nlries in one week·
end? How about some 75m OXing? Now
there's a real challenge! To do much 01 this
you have to go up to the higher bands,
make a OX conlact, and then get 'em 10
come down to 75. 11 never forvet the hi
of lalking to my home station on 75m ""*
visiling Ray VK3ATN and hearing
W2NSOll coming thfOUgh 519+. Wow!
Have I ever shown you !hi aerial pickJres I
took aI Ray's art'IaZW'Ig anteooa larm? He
did a great job 01 wor1l;iog the U.S. on 2
meters via mocriloun::;e.

Where's your spirit of adventure? How
can t get yoo out 01 a ruP

And the same lhing goes for music.
Thefe are a couple lu'M:lred (jIlerenl kinds
01 roosic. Some aren'l ad that exciting, but
eee's a lot oIlabulous musicyou\tenever
heard jusl waiting for you 10 feach ou"
Have you ever heard Gottschalk's TarCK'll~

Ia? How about Nazarelh's mJsic? Delius1
Gliere? II
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Photo G. No, this is not a rocket-assisted station wagon. Suzy N6GLF oper­
ates portable 10 GH: SSHusing the Super Horn alltenntJ. Photo H. Side I'iew of tile Super Horn antenna.

The two halves are joined at the top and bottom
for maximum strength ti.e. each half has two
bends in it) .

pulled in the beacon at a fantastic $-9 level, bet­
ter than we had anticipated. Side lobes were not
as clean as the smaller hom, but at 10 GHz, that
might be an advantage to fi nd distant signals.

If you are already on 10 GHz, take out your
standard hom antenna and see what you might
do to easily extend its sides for increased gain. •

( Figure 3. An existing Iwrn antenna can be increased
in sizefor improved gain by extending the sides.
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Road Tesl

Finally, we were
off to Ihe test area
where we could tune
into the N6CA bea­
con about 40 miles
away. Using a Ken­
wood 75 1 with the
SSB El ectronics
rransvener, we could
barel y make out the
beacon with an om­
nidirectional 10 GHz
antenna. A small
ARR horn improved
signals up to an $-4
level and a longer
military 10 GHz hom (of a much more slender
design than conventional horns) gave us an S-6
signal with tight directionality, We were now
ready to give the Super-Horn the big test. We
had quite a ti me gelling it lined up with the
transverter so that we didn't stress the delicate
SMA connector. We knew we had a winner as
we inched the equipment up to the hom: Recep­
tion to the distant beacon was coming in loud
and clear, even before we were on the wave­
guide!

When the connection was made, the big hom

Build a Super-Horn Antenna for 10 GHz Contin"edfrom page /4

wa veguide adaptor
that takes waveguide
down to an SMA fit ­
ting.

Listen to
" Let's Talk Radio "
7 nights a week
6pmto12pm on
specenet-a ,
'rrenepender-z t ,
Audio 6.2

Weekends and eyenlng.
by appointment.

CIRCLE 14 ON RUDER SERVICECARO

9:00 am - 5:30 pm
weekdays

ft~.,unrNr... Yod 'sji"r.,t_rI'SJii" dralrr_
PH. (716) 664-6345

(800) 752- 881 3 for orders only

IICOM!

Talk-in on the inimitable " Mighty (2.1 KW) 525" - 145.25 MHz
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SUNDAY, MARCH 14, 1993
Open at 8:00 A,M.

Located on the Indiana State Fairgrounds
Indianapolis, IN

453 Buffalo Street
Jamestown, New York 14701

INDIANA HAMFEST
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ISRAEL
Ron Gang 4XtMK
Kibbutz Urim
D. Neger 85530
Israel
Six Meter Ellpans ion Over a year

ago a 5O-kHz·wide spmter 01 6 meters
was opened in Israel, but lor the bene­
fit 01 Class "A" licensees only. NoW
nus license class has a 200--kHZ-wide
band to work in- 50 .000 to 50.200
MHz. The Class "B" ticke t holders
have been allowed into the band (and
presumably the Class "D" Technical
cod eless license-the lirst exams
were just passed a week before the
writing 01 this) from SO.loo 10 50.150
MHz. In all cases, mextmum output
power may not exceed 25 watts and
all operatioos on this band shall be on
a secondary non-Interfering basis.

As ia 1~Ahziv lalalld Since the
19th of September, 4X is also on lhe
IOTA (Islands On The Air) map. II was
the first time that, for several rccrs.ts­
raeli radio amateurs activated a sla­
ucn from Ahziv lslalld, about one kilo­
meier off the coast 01 Israel, in the
Mediterranean Sea. Ahziv Island is not
more than a rock about 100 by 60 me­
ters, just barely above the surface 01
the sea, and 00 stormy days is com­
p1elely covered by waves. Headed by
Dov Gavlsh 4Z4DX, aided by volun­
teers Mark 4Z4KX, Eliezer 4X6Dl,
Gershon 4X6PW, Moni 4X6ZK, and
Ziv 4Z9GAB, the group sailed lor the
oltshore iSland, erected some dipoles
and got on the air.

Ahz iv Islalld is one 01 an island
group in that area protected as a na­
lure reserve, and as such it was lor·
bidden to dril any tloIes for allChoNlg
the antennas. Everything had to be
sell-suppo rting or Ued by strlngs to
rock protruSiOns. A to! of red tape had
to be cut in order to procure permiS­
SiOo from the variOus authorities. The
eaSiest to obtain, 01 course, was from
l he Ministry 01 Communications, al­
ways ready to aid and issue licenses

REPUBLIC OF KOREA
Byong-.Joo Cho HL5AP
Room 40 I CO Building
157-7, Kwangan 2 Dong. Nam.l(u
Pusan 608-102
Republic of Korea
Happy New Year to all. There Is a

new dub in Pusanl The Pusan Paellel
Users Club has had two meetingS so
lar. The second meeting was at the
Pusan Yacht Harbor (branch office of
the KARl) on 5epterroer 26, 1992,

The club packel repeater station is
set up on the mountain of '1"lwang Ry­
ong San," and the IrflqlJBOCY is 144.74
FM, 24 hours a day. We are also ptan­
ning to bUild a repeater on 435 MHz
as a duplel system soon. HL5BMM
oonaled a transceiver to the d ub for
this purpose.

My statiOn now consists of an IBM
PCJXT lor data communications with
an MFJ-1278. These are hooked into
my new Kenwood TS·850S" T. I also
operate po rtable Wit t! my Yaesu FT·
290 at 2.5 walts. I am hoping to meel
many new hams on 160m CW, be­
cause Korean hams can operale be­
tween 1800-1 820 kHZ.

truly hope that our Irlends In the USA,
Canada. Australia , Europe, and else­
where come alld visit us. We would
love to have nose visitors talk to our
students in either English or Mandarin
and spread the knowledge. Tsinghua
University has a small but nice hotel
on the carrocs whiCh is a good place
to stay, BY10 H will make arrang e­
ments lor you, Just lei us knoW as ear­
ly as possible.

VE7USC. the University 01 British
Columbia (USC) Amaleur RadiO Soci­
ety alld BY1QH have successfull y
re·established the week ly schedule
we held several years ago. Doug and
Darby, two USC graduates, talked with
Ricll on November 11th. The Canadi­
ans kinCIy inIrodllC8d two other active
Can adian university ARS groups­
Concordia University "AS in Montreal
and Ryerson Polytech nic ARS in
'rercmo. We are looki ng lorward
10 geffing In contact Wilt! them via
me cecxet BBS system. BY10H is
very eager to get in touch with other
university ARS groups. II would be
great fun to lalk wi th friellds of the
same age.

We are very happy 10 have re­
ceived many messages via packet ra­
diO, especially from Jen AA l lG 01 the
BrOnll Higt! SChool 01 SCience Ama­
teur Ra ello Club. TUARC congratu­
lates them lo r their ecnvmes and
would definitely like to stay in touch.

We will be starting an amateur ra­
diO class at TUARC very shortly. The
"two-boy vs. lwo-girr combination will
add more run to BY1QH. All of them
are sludents at Tsinghua and have a
good command 01 English alld great
enthusiasm about SSB OSCs. I think
that it is great thai two Yl s are inter­
ested in becoming hams because the
vast majorlty a re males.

Thanks to all who have been sup­
porting our efforts. We would like 10
hear from all of you. Contact us via
mail at: R~k Hunter. Room 316, Build­
ing 25 , Tslnghua University, Beijing
100084, Peoples Rapubl~ of China. or
via packet: BY1QH 0 JA5TX.JPN.AS,
or 10 George VE7C IZ 0
VE7KIT.ItVANC.BC.CAN,NA.

Switzerland From the Internation­
al Telecommunica tion Union Press:
Moldova . Bosnia and Herzegov ina
have joined the InternaliOnal Telecom­
muniCation Union (ITU). The instru­
ments of accession 01 tne govern ·
ments 01the RepubliC 01 Moldova alld
01 the Republic 01 Bosnia anct Herze­
govina were both deposited with the
lTU 0fI 20 October 1992. bring fTU
mermership to 174 countries. M0ldo­
va (also known as MoIcIavia), a former
USSR republic, is bo rdered in lhe
east and sou th by the Ukraine and
on the west by Romania : it has an
area 01 33,700 square kilometers and
a population 01 4.335,360 (1989). Its
capi tal is Kishinev. It became inde­
pendent in August 1991 and became
a member 0' the Community 01 In­
dependent States (CIS) in December
1991. Bosnia Herzegovina is south­
east 01 Croatia and west-northwesf of
Yugoslavia. Its area is 51 ,129 square
kilometers and it has a populatiOn 01
4 ,335,000 (1991 ). Its capllal is Sara·
jevo.

OtIS paragraph, and that Mo(lrd is -SUp­
porting. ' An organization is only as
good as the members supporting the
leadership . Organizations live and
breathe with the members, not the
leaders. The leaders we oriy with fhe
continued support of the memi;JPI $.
How can you be a leader when there
Is no organization 10 lead?

I plan to ooorinue my discussion of
the starting of new dubs in the future
because there may be many of you
who wish that there was a club in your
area but there iSn't. " isn'f thaI hard to
start one; the harriest part is to keep it
going' The club only continues if its
metnClers want it to CJOfIOOue. I just aug
out my trusty Webster's dietionary and
a short detiMion for "clUb- is: ')JefsonS
organized togethe"; ·organized"
means:~ in 0lt1erty arrangement.
unite"; and "togethe" means: "in a
gtOf.J), at the same time. with one an­
othet.· That means that the members
have to get involved and conlinve to
be involved. And those of you who 8 rB

p resently members 01 a club. please
read or fe-lesa my January column
a nd the le iter in "Roundup · trom
Rainier Bautista DY9CKQ IWed "CO,
ca.CO . . . OUR RADIO CLUB IS DY­
ING!" and don'f let your club get to the
le rel lhat OSCAR·MA RBEL gol to.
Get inrolr ed and keep Inrolr ed!­
Arnie N 1BAC.

Arnie JotlflS()fl NIBAC
43 Old Homestead Hwy.
N. Swanzey NH 03431

Notes from FN42
I missed a ret)' interestil'lf1 meeting

se'lefal nights ago. Some 01 the local
hams decided to S6f1 il lhere were 0th­
er hams in the area M'IO might want 10
cJereiop an amaleur radio club. I had
to De w ry' hooBsl wittl /hem and say
that I had hBarr;l1tJa1 orpanizfld dubs
don" seem to make it here In !he
Keene , New HampslJire, area . Many
hare slalted and many haw tailed.

ThaI didn't se em to deter them.
Through a mass maNing 01 250 lefIers
/0 hams liSted in a ham data base kx
this area, 30 replied /hal th6y would
De Inlerested and would show up at
the informatiOnal meeting. O'le 01 the
hams, who Is aOJ tor one 01 the local
FM broadcast stalions, was abIe/O get
a meeting mom at a local motel.

When the evening came lhere was
a BIG surprise waiting for the organiZ­
etS. Over 50 hams showed tIP, lnclud­
ing the mayor, who is al5{3 .. ham. I
have 0t1Iy received hdlJtls 01 what ha~
pened at Ihe meeting, b ut I under­
s tand tha I it wa s SRO (Sta nding
Room Only).

As I am writing this, some of the
hams who were al the meeting are
discussing It on "metetS. The dis­
cussion is rery positire, er en exciting!
I hare been;n1'Oived In the starting of Roundup
se"VfJral clubs, ham and non-ham. It Is People's Republic of Chin. Chi-
a /ways exciting 10 sae thaI others na News from BY10H, edited by Rick
share your visions. Most of the other Hun/er: There are two Tslnghua Unl-
ctubs had a rery de finite purpose, versrnes in China-one is in Beijing,
such as DXing, contesting, repeater where BY1QH is located; and the oth-
operation, elc., but this one, from the er is in Hsingchu, Taiwan, October 17
feeling of the group, seems to go In and 18 saw a first-ever Jemcoree-on-
many different directions. Many of lhe The-Air (JOTA) activity between the
aUendees would like to learn more two universities on both sides of the
about ATV. traffic handling, packet, Taiwan Straits. JOTA is annually spon-
conlestlng, DXlng, ere. Luckily we sored by the World Scoul Bureau and
have many hams In the local area who anyone may take part. A number 01
have expertise in ma ny of those ar- students spoke to each other and
eas, such as BI/I Brown WB8ELK, tareeo aboUt things 01 interest and cu-
ATVer and high amtude balloon e}({J8r- riOsity. Many would like to buiicl up a
Im en /er; Da wn KITOY and A la n "pen-pal bridge" between individuals
W1FYR, who are dynamite with traffic and tne student-run assoc iations.
handling ; Joel WAtZYX, Scott Wang BV3AV, an EE graduate slu-
WAfYTW, and Buzz WA1NHp' who oen. devoled a 101 ol hiS time getting
are actively Involr ed in pa cket; and things organized for this unprecedenl-
many hams wtIo hare been contesting ed 1Q-hour OSC.
and DXlng for years, bolh HF and BY1QH is preparing lor me insIalla-
VHF/UHF. Plus. Ihey don 'l want to l ion 01 an SSTV station bul we are
spend most o f the meeting s dis · lacking some inlormation on activating
cussing 1M managemsnl aspects of It» mode. We need to learn about the
making it an happen. scan converter and how the equ ip-

I would be rery remiSS It 1 didn 't ment is connected. Can anyone send
mention the names and callsigns of us ws information? We have heard
many 01 tM hams who hare had /ead- lhat some artcres were published in
ng and supporong ro4es in this beg4?- 73 in the past but we have no way 01
ning effrxt Doug and Deborah KD1GJ researcnng tI's. 1'1 tJy /0 do some re-
and NINGC, Randy N1KWF, Ga ry search on ttlis.-Amie
and Karen KD 1JR and KB1AGp, Bob Amateur radio is still a brand-new
KA 1ZMF, Paul WKtp, PeterKA1ZRI, concept 10 many young men an d
Buzz WAlNHp, Joel WAlZYX, $a)n women here in tile People's Republic.
and Am WA f YTW and KA100H. and As the country becomes more pros-
Bruce WA 1YZN. If I left someone out perous, we believe that there will be
01this liSt It is c8t1aitlly not inlentional. lots of people getting involved in ham

As I review IIofIaf I have wnNen, (NM radiO as soon as the goverrvnent al-
wortI seems to stand out in /he pre"';' lows . Uncler such circumstances, we
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now has 1,700 licensed hams and
1,200 ham stations, so much activity
from Taiwan and mainland China is to
be heard here on the HF bands. An
Okinawan station can easily join in a
round table with Chinese mainland
and Taiwanese stations.

I often hear Japanese hams prac­
tice their Chinese w~h Chinese hams.
The NHK Educational TV network has
a weekly "learn Chinese" program-a.s
it does for a variety of other languages,
including English, Russian, Italian, and
Spanish . So these hams can work on
their Chinese systematically in a for­
mal course right at home and men get
on the air for language practice.

So lar I have been able to exercise
my Chinese in talking with stations in
Tianjin, Nanjing , Shanghai, Fuzhcu,
and Hangzhou. I was worried about
understanding Chinese ham slang, but
they wil l oftentimes use English for
special ham words. In Taiwan, hams
are not only called hams but are also
known as t he sa usage tribe (xi­
angchangzu). China now has about 70
club stations in schools, iocar govem­
ment spo rts associations, and some
factories. Most of the Chinese hams I
have talked with have been YLs. They
tell me that YLs are fully half the Chi­
nese ham population. Wang Min, an
engineering student at Zhlgong unr­
versify in Tianjin, a port city near Bei­
jing, told me that 01the 30 members of
the Zhigong University ham radio club,
20 are YLs. China should be an excel­
lent recruiting ground fo r the Young
Ladies Radio League! iii

400 Daily Lane
P.O. Box 5210

Grants Pass, OR
97521

M odel DP- l
Packet M odem
Made ill U.S.A.

Whether you 're all exper ienced packeteer or a newcomer wanting to

explore packet f or the first time, this is what you've been wai ting for!
Th anks to a brea kthrough in digital signal processing, we have
devel oped a tiny, f ull-f eatured, packet modern at an unprecedented

low price. The BayPac Model BP- t transforms yoer PC-compatibl e
computer into a powerful Packet TNC,

capable of supporting sophisticated f eatures
like digipeatmg, f i le transfers, and remote

terminal access. NOW is the lime for YOU
to joi n the PA CKET REVOlUIlO:'lJ!

CIRCLE 269 ON READER SERVICE CARD

- Packet Radio ­
Portable & Affordable!

series from the Emperor 01 China In
Shuri Castle. The castle, urst built in
13 95 a nd resto re d several tim es
tnereatter, was destroyed d l,lring a
1945 battle in which one-third 01 the
civilian pop ulation perished. A group
01 Okina wa hams went on the air as
JA6RL from Shuri Castle on the week­
end of November 14- 15 to celebrate
the reopening ot the castle to the pub­
lic. Oklnawans are rediscovering their
strong links 10 China and their history
as an important trading nation from
the 14th Ihrough the 17th centuries. A
novel and upcoming NHK national TV
s eries e nti tl ed "Th e Winds of th e
Ryukyus" has aroused intense interest
in th e Ryukyu kingdom, which as a
trading nation absorbed the cultures of
China, Indonesia, and Thailand and
eventually created a distinct o enawan
CUlture.

Okinawa lies 300 miles 011 the Chi­
nes e coast and halfway betwee n
Kyushu, Japan's southernmost large
Island, and Taiwan. Okinawa prefec­
ture , the southernmost of Japan's 47
prelectures, has a pooutatcn of over
one mill ion. Ok ina wa was for many
centuries a borderland between China
and Japan so Chinese intluence on
Okinawan history, cullure and religion
is very strong.

On the HF bands Chinese stations
are often stronger than Tokyo stations.
There are only about 70 stations, ali
club stations of one kind or another, in
mainland China, but with many ope ra­
tors per station Chinese stations are
often heard on the ham bands. Taiwan

OHIO
Columbus

Central Ohio's fuB-li r.e autIlorized dealer for Ken­
wood. ICm", vaese. Alinco. Japan RadiO. Stan­
dard, AEA, cusncren. Hustler, Diamond and
MFJ. New and used equipment on display and
cperalional in our new 10,000 sq. ft. taeil ity.
large SWL Department, too, UNIVERSAL RA­
DIO, 6830 Americana Pkwy., ReynQldsburg
(Columbus) OH 4m8. (614) 866-4267.

PENNSYLVANIA

ASTRON, AEA, SONY, PANASONIC, MFJ,
CCTV CAMERAS AND MONITORS , BIRD
WATTMETERS, OPTOELECTRONICS
FREQUENCY COUNTERS, AOR SCANNERS,
JRC RECEIVERS, KAN TRONICS, LARSEN,
ele. Full stock of radios and accessories, Repair
lab on premises. Open 7 days M·F, 9-6 p.m.;
Sal. & Sun., 10·5 p.m. We ship Worldwide ,
For specific informalion call or write: BARRY
ELECTRONICS, 512 Broadway, New York
NY 10012. (212)925-7000. FAX (212) 925·
7001.

OKINAWA

JAPAN
David Cowhig 7J6CBQ
US ConSUlate General rane
FBU PSC 556, Box 840
FPO AP 96372-0840
Okinawan Hams Ce lebrate the

Re-Openlng of Sh url Castle The re­
open ing of Shuri Castle was the big
event during the month of November
1992 in Okinawa. T he kings of th e
Ryukyu Kingdom , an independent
state until the 1879 merger with
Japan, reg ularly entertained emte-

well-known as one 01 the net con­
trollers 01 the European DX Net meet­
ing daily on 14.246 MHz. Her OM, by
the way, is 4Z4 Kilo Banana. Also on
hand we re Shalom Meltzer 4X4MS,
well -known lor his operations Irom
many Alrican countries, Ahron and
Shoshana Kirschner 4 X1 AT and
4X 60L, Ruth and Joseph ocstrerc
(the I ARC chai rman) 4 X4CM and
4X6KJ, Yitzhak Markado 4XGZH, and
Gad Golan 4X6RT.

At the booth were IiIms on special
activities 01 the fARC, Keren Kayemet
(National Land Reclamation Authority)
films on Israel, 6,000 mini chocolate
bars weighing 250 kilos (a gift from
Elite, the country's largest producer 01
sweets) and miniature eotues of Israeli
wines. 01 course, there were speci ­
mens of all the dillerent Israeli diplo­
mas, IARC publications . and other
goodies from the Israel Amateur Radio
Club.

Park Ridge

North Jersey's ceeet and jnest $hortwal'e and
Ham Radio Dealer. 1 112 miles trom Garden
State Parkway. Authorized Dealers for AEA.
Kenwood, Japan Radio Company, ICOM. reesu.
elc. Ham Sales, Lee WK2T. GILfER SHORT­
WAVE, 52 Park Ave. , Park Ridge NJ 07656.
{201) 391 -7887.

DELAWARE
New Castle

Factory authorized dealen Yaesu, ICOM, xeo­
wood. ten-tee. AEA, Kenncncs. DRSI Mig.,
Ameritroo. Cushcrafl, HyGaio, Heil Sound. sien­
dard Amateur Radio, MFJ, Hustler, Diamond,
Butternut, Aetrcn, Larsen, and much more.
DELAWARE AMATEUR SUPPLY, 71 Meadow
Road, New Castle DE 197211. (302) 32&-m a.

NEW JERSEY

Lodi

North Jersey's newest Two Way RadiOand aec­
ucocs Dealer is oow open. Sales 01 Ham, BUSi·
ness, Marine and C.B. two way equipment as
well as Scanners, Shortwave, Electronic Kits,
Antennas, Books, Cable Boxes and more.
Frioelldiy seoce and low paces. Advanced Spe­
cialties, 114 Essu Street, Lodi NJ 07644.
{lOl) VHf.2067.

trevose
Authorized fac tory sales and service. KEN·
WOOD, ICOM, YAESU, featuring AMERlmON,
saw, MFJ. HYGAIN. KLM. CUSI-ICRAFT. HUS·
TLER, KANTRONICS, AEA, VIBROPLEX, HElL,

NEW YORK CALLBOOK. ARRL Publications, and much
Manhattlln more, HAMTRONICS, INC., 4033 Brownsville

Manhaflan'SIarges1 and only ham aOO teseess Road, Trevose PA 19047. (215) 357·1400. FAX
Radio Store. Featuring MOTOROLA, ICOM, (215) 355-6958. Sales Order 1-8CJO.426-2820.
KENWOOD, YAESU. UNIDEN BENDiX·KING, Cirde Reader service 29a formore informa~on.
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with special calls, like the one used
here, 4X0 AI, standing lor "Ahziv Is­
land." All in all , some 1,050 csos
were made, 330 01 them in CWoFour
ceros could be activated; namely, 21,
14, 18, and 7 MHz, while operating
most 01 the time simultaneously with
two transceivers and, lor short peri­
ods, even with three. The group man­
aged in this short period 01 time (only
390 minutes of activity. the time per­
milled to remain on this isiand) to work
56 countries. There was no permis­
sion to stay overnight. just lor those
lew hours. If the authorities check and
l ind cut tnet no damag e whatsoever
was done to the island , we can hope
eat repeats of this activity will be per­
mntec in the future to enable all the
COllecto rs 01 IOTA asos to receive
the needed aSL cards that wi ll be
sent lor each and every contact.

In summalion: T he acuvtty was
highly successful and all the partici­
pants are congratulated on a job well
done.

Israel Represented at Fried­
richshafen The Ham Radio Fair at
Friedrichshalen, Germany, has been
rightlully ceuec "Europe's Dayton,"
and attracts hams from all over the
world. Chock·lull 01 manufacturers ' ex­
hibits, naucna' radio societies' booths,
a huge Ilea market, and special pre­
sentations . this ham radio haven gets
larger year arter year.

This past summer the Israel Ama­
teur Radio ciuo had an orncrar booth
there with our ollicial representative
being Naomi Dor 4X60W. Naomi is
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RF soIid--state switches, and even AF
tra nsformers avai lable . II naw ce­
mands are present and Ihe market
wants them I suspect almost anything
that can be produced wiNbe put into a
similar package l or ease 01 use .
Please note that this is nol the only
company that manulactures lhis ee­
vice but it is the most popular Irom
both a n advertising and a surpluS
availabi li ly basis. See Figure 2 lor
some 01 the more popular case styles.
These units all look ali ke and even
have the same pin counting method,
so just consult a catalog lor your de­
vice on pinout connections. In most
cases a blue insulating bead leis you
know which pin is pin , ,.

Open-Frame Mixers

The market is also satu rated with
open-frame mixers construc ted on
small PC boards in the open. They are
used in cable TV converters and even
in amateur radio transceivers. These
are configured the same bul are con­
structed using discreet components In­
sreac of the prepackaged types. I am
root sure that this is cost errecuve. but
in any case the circuitry Is quite the
same. The basic diode mixer Is con­
nected in a Quad double-ba lanced
mixer configuration. This ring of fou r
diodes has input and output toroid
nanstcrmers connected In such a way
as to fonn three porls.

The primaries 01 these two trans­
Ionners are the actual inpul and out­
put lor the mixer, while the center lap

01 one seconda'Y serves as me ttllKl
port, ee IF port. The other secondary
center tap is grounded in normal oper­
ation. The~t is the "1.... or local cs­
cillator and the output Is the "RF" port.
Keep in mind that the RF and IF ports
are bkirectional. They can be used lor
receiVing and transmilling.

See Table 1 lor pori identifICation.
As shown in Table 1, AF and IF termi­
nals are bidirectional-that is, receive
or transmit. Oriy the LO (local oscilla·
tor) terminal is singular in thai the LO
is maintained for either receive or
transmit states. The specific type 01
mixer you use does not make muctl
difference as tong as it will work at the
l reQl.lerlCY of interest. Most mixers are
good to 500 MHz and some to just
over 2.000 MHz, then slripline or spa-

Photo A OZIUM wiItI hiS I7lICl'Owave set", in Denmark {Of' 10, 24, and 4 7 GHz

""""ticn
smaapin configuration housing placed
in a cootainef that connects the pins to
coaxial connectors. Most 01 the re­
pack mixers use some of the previous­
ly described mixer products as their
main componeol Some of these mix­
ers with coaxial connectors are denot­
ed with the prelix r:J ZLW. ZAO, ZEM,
and ZFM identifiers. They are con­
slructed with easy-to-use coaxial c0n­

nectors for bench lests and tots of 0th­
er applicationS requiring sturdy pack·
ages and Quick connectJdisconnect
coaxial connectors. They can be lur­
nished with almost any type 01coaxial
connector. These mixers are usually
much harder to locate in surplus than
the pln-packaged ones previously de­
scribed , and when they ere available
they have 8 higher price.

As I stated eetore. power sputte rs
or power dividers are packaged in
sim ilar case styles and can be ccn­
tusec Quite easily. The differences in
some of lhem lie in the labeling of the
component parts. such as PSG, o r
psca or PSCJ . It the part you l ind
has a "Po In lhe part identifier, you can
be assured It is some form of phase
sputter or combiner. There are varia­
tions such as the PDC Identifier, which
Is a directional coupler. Again, peck­
aged directional couplers use ZFOC,
still retaining the "DC" notatiOn erec­
tiOnal coupler. It's just like the ·PSG"
or "SC" palt denoting the splitter cou­
pler above. With most Mini -eircuits
components you can make 8 basic de­
te rmination on the lunction by word
Simlarity of their code Identifier.

This can be clepreSSing. Possibly I
am giving up part of my gray matter
for ransom by this description, but
that's how I try 10 group the miniature
parts In my mind. The triCk is 10 re­
member in genera li li es how the
scheme works and make some rules
lor your use. Irs necessary when look­
ing at surplus PC beards as you never
seem to have the proper catalog aJong
when you find something lnIeresmg.

There are exceptions to any rule
but in this case they seem to be un­
usual components and there aren't
enough of them 10 WOlT')' about. For
detallec:l inlormallorl, contact Mini-Clr­
CUM labs, P. O . Box 350166, Brook·
Iyn NY 11235-0003; (7181934-4500.

Be aware that there are also lifters,

w, ,"

Iftp",
~,.

•....

dllng capabilities 01 similar type de­
vcee available from them. Be warned:
Mixers are not the only devices that
can occupy Similar case styles. I have
observed people purchaSing surplus
PC boaKls with deviCes looking like
mixers on them, only to fll"ld out later
tha i they were not millers at all . A
QUick scan of a catalog wit identify the
device you have. I find that aneoue­
tors, phase splitters and mixers c0m­

prise the most corrmon devices Iouncl
in surplus. I have not yel observed
amplif iers in mese case styles. Mini­
Circuits Labs does provide several se­
ries 01 amplifiers fully packaged and
some oflhem look very &mlar in case
style to our mixer ca ses, but I have
never seen one in surplus.

II you can remember all the part
nurrbers in the catalogs you have no
prob lem identifying surplus parts.
However. we are not computers and
we don' carry data books with us so
j ust try to reca ll some 01 the more
memorable devices when out
scrounging. What I tIy to do is gener­
alize my memory bank to common
types and use the catalogs lor others.
There are just too many part numbers
and variations to try and remember.
Don' memorize the more specialized
components, just form some mental
note on the most popular devices to
look for In surplus. That lim its most
mixers to the GRA, SRA, SBL, TAK,
TSM, TFM and SAM type mixers. The
lollowing prefi x on these mixers is not
important at this time ilthe highest I re­
Quency of use is 500 MHz. Most mix­
e rs will work to these nmns. Su re,
some go much lower but the odds are
that the device you will find is good to
500 MHz. The S RA-2000 and the
SBL·ll are good examples of mixers
that go up to 2 GHz and seem to pop­
Ulate surplus boards.

Re-Pack Mixers

He-packs, as I call them, are notll·
iog more than commercial mixers in a

VHF And Above Operation

F9Jf6 J. BaSiC cIoul*-baIancecl mixer' (DBM) wound on tl"O toroid cores, usually
ferrite.

Fl{Jtlre 2. TyptCal ca.w SlyI8s. S¥e "8,"1h6larger unit. IS popular with lhe SBL and
SRA miX6f types. Styfe -C-Is typical tor TFM types.
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This month I will cover mixers :
prepackaged, home-brewed, and a
lew olhefs. AppliCations lor mixers are
numerous. I vtla show how a surplus
mixer can be used al 10 GHl in my
home-brewed station. Most of the mix­
ers 10 be covered w ill be the small
commercially available hermetically­
sealed types associated with Miri-Cir·
eons Labs. Be aware thaI these are
not the orWy types available as they do

ool: reed to be hermeticaJty·sealed to
wofk a l higl lreQUenc:ies.

'There is some confuSiOn associat­
ed with Ihis type 01 device In thai not
all devlces in simUar packages are
mixers. They can be power splitters,
mixers, phase spllllers. allenuslors
and even ampli fiers. These devices
have beco me Qui te common in the
sulplus market. making their use very
popular in most amateur design pro­
jects. Take a look in any ARRL Hand­
book lo r the last 10 years and you will
lind articles peppe red with SRA-ts or
similar typ e mixers. The beauty 01
these devices is that if you have 10 go
out and purchase them, thoy are avail­
able right 011 tho shell and the cost is
not prohibitive: under the $20 mark.

First, let's cover mixers 01the SRA­
1 type. This type Is made for operation
up to 500 MHz and is one 01the most
popular mixers produced to date. It has
been used and observed in so many
dillerent types of projects over the last
10 years that I think it Is a household
WOI'd synonymous wrth mixer.

The SRA-1 and its cousins are pro­
duced by Mini-Ci rcuils Labs and are
co nstructed using the do uble-bal­
anced configuralion shown in Figure
1. Case styles may vart, as well as
the I requ ency and level (dBm) han-

C. L Houghton WB6JGP
san Diego MJcrowa\lE' Group
6345 Badger L.a1<e Ave.
$an Diego CA 92119

Mixers and Other Small
Case Devices
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CIRCLE * ON READER SERVICE CARD
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Feat ures Include:

ICAT-IOOO Repeater Controller I

CA T-JOOO Comroner Board $679.00 Wind and Teued

./ Voice Syrnhesizer

./ (475) Word Vocab\oJ"ry
,/ (40) Voice Me~ges

,/ Digital Voice Clod;
./ Gra ndfather Clo:;k
./ (64) Conlrol Funcuoes
./ (60) Posilion Scheduler
./ (2) Voice Idenlifiers
./ (2) C W Idenlifiers
./ Full Feature AUlopalCh ./ Reverse Autopatch
,/ (300) User Speed Dials ./ (10) Emergency Speed Dials
,/ 300 0000 Modem ,I LiTZ Emergency Ale"
,/ DTMF Key Pad Test ,I (8) Remote Control Switches
,I Two-Tone Paging ,I Link (Backbone) or Remote Base
,I DVR Controller Ready " ,/ DTMF Repeater Access
./ (40) Macro Commands ,I RS·232 and TTL Computer Interface
,/ (8) Memory Saves ,/ TS-440 HF Remote Base Control
,/ (8) Hardware Inpul' ,/ Programmable Pre fi ~ C<x1e, and Timers
,I (10) Courtesy Tones ,I Link Tuning (40) Preset Fn: 'luencies •

• ~..."u•• MF' I OOO £..1 • • Ift'.'loc. Cu d U9. o<l
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EASY·PC · For single sided and
multi layer boatds to l r xlrwith upto 1500
IC's including surlace mount parts.
Phenomenally fast and easy to use .
Dvet' 13,000 c~.. IIOkI. Needs PC/Xfl
2861386, HERCICGA! EGN VGA D.rtput 10
laserjet/inkjet/dot matrix printers, pen­
p jctter, photo-ptotter and Ne o..iII. Extra
libraries available. Not Copy Protected.

PULSAR · Full featured digital logic
simulator for the PClXT/AT/386. EGAIVGA
allows you to test your designs quickly and
inex p ensively wltheu t t he need f or
sophisticated test equipment.
PULSAR Include. the 74lS end CMOS

available. Not copy protect8d.

ANALYSER Ill · NEW powerlul Unear
Circuit Sim ulator has full graphical output.
Hand les g's .t 'e.c's. Bipolar Transistors,
FErs, Op.Amp ·s . Tapped Transforme rs
and Transmission unes etc.
Plots Input and Output Impedances, Gain•
Phase and Group Delay. Covers 0.001 Hz
to > 100Hz Not copy protected._.

'"' ,.,.'"

PCB / Schematic CAD - $195

ic Simulation - $375

,,
,'.- .

~ -- -~ ~ .,~

~3~A~naIO ue Simulation - $375

For info'. write, fax. call or use Inquiry # 1.
Number One Systems Ltd.

REF: 73, HARDING WAY, ST.lVES,
HUNTINGDON, CAMBS., ENGLAND, PE17 4WR.
Telephone: 011-44-480-61778 Fax: 011-44-480-494042
AMEX,VISA and MASTERCARO welcome.

CIRCLE 1 ON READER SERVICE CARD

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. Perlect 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.

,
,

2 meters 220 440

The only repeaters and controllers
with REAL SPEECH!

Division of Kendecom Inc.
23 Elm P..-k, Grovel8nd. MA 01834

Phone: #(508) 372-3442
FAX: .9'(508)373-7304

MICRO CONTROL SPECIALTIES

Call or write for specifications on the
repeater, controller , and receiver winners .

No other repeaters or controllers match
Mark 4 in capabi lity and features. That's
why Mark 4 is the performance leader at
amateur and commerc ial repeater sites
around the world. Only Mark 4 gives you
Message Masten .. real speech • voice
readout of received sig nal st rength.
deviation, and frequency error • 4­
channel receiver voting • clock t ime
announcements and fu nct ion control. 7­
helical filter receiver . extensive phone
patch functions. Un like others. Mark 4
even includes power supply and a
handsome cabinet.



rigs we used were placed in boxes in
the bed of the truck and Ihey had 10 be
moc:jfied lor mobile operation. We had

been using toggle switches 10 Iransfer
relay<ontroiled circuit lunctions Irom
receive to Iransmil.

The ci rCuit was modif ied by con­
structing an RF actuated relay Circuit
that would do the required switching in
the 1Q GHz con verter when we
pushed the PTT on our 2 meter HTs In
the cab of the truck. In this configura·
tion, the 2 meier HTs act as a reclxmit
IF 01 our 10 GHz system. When we
operated the PTI on the 2 meier HT,
AF was detected in ue truck bed de­
lect ci rcuit and it in tum operated a
myriad of coaxial relays in the rear 01
the truce. This re-con figu red o ur
equipment from receive and went to
transmit, activating the lWT amplirle r
last. Quite a hunk of junk galng on, but
it perlormed !lawlessly for the entire
day's operation on both Kerry's and
my system.

With Ihe switching in good opera­
lion and planing operation using ormi·
directional an tennas severa l things
had to be proved. As tar as I know.
mobile operation in motion has not
been done before, at least with omni­
directional antennas. In actual use Ihe
an tennas worked out quite well , as
shown by the zr-scme contacts we
made. or course, we took advantage
01 the terrain along the coast highway.
making most paths over the wa ler.
However, many contacts were made
over land paths and commcr sceucn

a bare-bones 3 dB hybrid type. II was
enclosed in a box fashioned out 01

1/2· ·wide brass strips. Again, SMA
coaxial connectors were soldered to
Ihe appropriale ports on the PC board
lor the AF. l O, and IF connections.
See Figure 4 for a description of Ihis
type of mi xer construc tion. Th is sur­
plus mixer was intended tor use at 12
GHz with an IF or 1.4 GHz. We had to
modily the IF port to make it usable at
145 MHz. This was acccecnsrec by
CUlling dead the 1.4 GH z AFC
{stripline} and replacing It with small
wire-wound AF cl'lokes resonant at
145 MHz.

Recently, during ltle ARRl1992 10
GHz contest. I took this same mixer,
using it in my 10 GHz system. Opera­
te n on the last weekend was mobile
10 GHz sse with my partner N6IZW.
Both of us operated 10 GHz mobile In
motion along the coast road from San
Diego lowards tos Angeles. We used

the waveguide slot
om nl antennas de ­
SCfibed in this column
some time ago. This
omnidirectional anten­
na made mob~e oper­
at ion possible. The
omni pertormed well ,
g iving about 10 d B
nominal gain.

How was opera ­
tion? We ll . we both
logged about 27 SSB
contacts from Kerry
N6IZW·s truck . The

drive a 10 wan lWT (traveling wave
hJbe) 10 lull output power. A TWT re­
lJ.Iires about +2 dBm drive power and
has about 40 dB gain. For retereoce: 0
dBm '"' 1 mW, +20 dBm • 100 a w,
+30 dBm '"' 1W and +40 cam '" 10
watts.

To construct a converter lor any fre­
quency, all you need Is a mixer and lo­
cal oscillator source. and an I-f a~lifi~
er. The frilts for transceiver and filler­
iflg can be added later as the conven­
er progresses. All stages in the mythi­
cal convener can be individual CirCUit
blocks made up of surplus or salvaged
com po nents (gain blocks/mixer
blocks) and hooking them together in
a coaxia l connectiOn. Irs really quite
easy. II you don't believe this , Ioolc. in­
side any high quality spectrum analyz­
er or microwave test set as this is ba­
sically the approach they lake.

The same is true In my 10 GHz sta­
tion. The mixer used was surplus and

Figure 3 . 10 GHz surplus hybrid (3 dBm) mixer. nol lo scale. The actlJdl siZB is 3/4· square. AJI ele­
ments arB constlVCfed wffh 1/.e-wavelength slriplintJ. The IF pori has .. 1I4-wave/efJglh stub acting
as a srJott to 10 GHz andpassing low frequency 2 meter IF.

10 GHz Mix.rslAppl ieations

The easiest mixer lor microwave
use is llle 3 dB hybrid miller. See FIQ­
ure 3. This is the mixer that is used on
my 10 GHz system. II can be easily
reproduced in larger scale lor othe r
low er microwave frequencies and is
very forgiving of coosirucncn errors.
The local oscilla tor inject ion Is on
10.223 MHz and uses an IF Irequency
of 145 MHz (a 2 meier sse HT) lor re­
ceive and transmit.

On the mixer AF port, coaxia l re­
lays are used to switch preamp erec­
tiOn to change no m receive to trans­
mit. In th is way only one low-noise
ampli fier is needed for normal receive
and then It serves as a gain block in
the transmit direction 10 boost the out­
put l rom the miller to a higher level. In
my applicat ion, I use the ampillier to

cial ecnsuucucn l ype millers l ake
~M.

1992 CALL DIRECTORY
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Ca ll D irectory • • • . • • • • • • • • • ••• • . $ 10
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Figure 4. 12 GHz commercial mixer wifh 1500 MHz IF to modify /he IF port for
150MHzJ2 meier IF. Cui out 1.56 GHz RFCs and replace with 2 meier RFG. RFC
(choke) musl be 8 miniature device the size of a 114-watt resistor as the PC
board is 314 · wide by 2 · long.

GRA
A11
1
6
4
2-3-5

cm parabolic dish with a Cassegrain
feed system . a Z 1UM's transceiver
had 100 mtcrcwatts and a similar
noise figure, 15 dB. See Photo A. The
antenna was a 25 cm Procom d ish
with an open waveguide feeding sys­
tem, re ferred to as a "shepherd's
crook." They all appear quite act ive
and look like they are mounting a very
serious effort to wards breaking the
world distance record 01104 km on 47
GHz. I have to add that they must
have had a good source for compo­
nents especially for 24 GHz and 47
GHz materials. Members of o ur mi­
crowave group here in San Diego are
looking for materials for these frequen­
cies as they are quite hard to obtain.
You have to watch out for lots of those
components that start with the "M·
word ("microwave") that makes com­
ponents expensive at swap meets and
other gatherings.

Well, watch out lor that "M" word. I
hope you enjoy it as much as I do. As
always, I will be gla d to answer any
questions concerning this or other re­
lated topics. Please enclose an SASE
lor a prompt reply. II

TABLE 1. PORT IDENTIFICATION FOR DBMS.
SRA SRA SRA SBl
1-3 2-4 !H1-12 1-3
a a a a
1 3-4 1 1
3-4 1 3 3-4
2-5-fH 2·5-6·7 2-5-6-7 2-5-6-7

T,pe
LO
RF
IF
Ground

eyes open and you 100 can possibly
lind some rare goodies in surplus,

Internationa l Microwave Operatrcn,
Denmark

I received another bit of mtormatlcn
from Steen Gruby aZ9Gl in Denmark.
Steen sent the logs of operation from
their group's (the North Zea land and
Procom's Amaleur RadiO Club) activi­
ty. They operated on not only 10 GHz
but 24 GHz and 47 GHz as well. Quite
an accomplishment. In 1990 the best
they did on 24 GHz was 227 km, set
by ozt UM and DB6NT, jusl 52 km off
the work! record for 24 GHz distance.
This year they planned to work 47
GHz and from thei r notes never be­
lieved that they would equal or better
their previous distances set on 10
GH z o r even 24 GHz. Howev er,
DB6NT, DF9LN and OF2CA succeed­
ed in carrying out a two-way SSB/CW
QSO with ozrUM. That equates to a
contact on 47 GHz of 90 krn, and a
European record.

The equipment at DB6NT was a
transceiver with 5 mW output and a
noise figure of 15 dB. They used a 30

RFC.'.... _

RI'(: . '500 _

done on freeways and Iittfe is noticed
of the small coastal communities. But ,
Since time was not important, we look
the roast road and it proved to be an
additional pleasure for a Sunday out­
ing.

So much lo r our operation. The
po int I wanted to make Is tnat our rigs
worked well and they were construct­
ed out of surplus components. You
don't have to pay dearly for an expen­
sive rommercial unit, iust walch the
surplus sales and swap meets. What
you want may be disguised as part of
a much larger PC board. In our case ,
we had to cut the mixer out of a much
larger PC board and allach connec­
tors to II. It wo rked we ll. Ke ep your

T
/

was just great. When the Doppler shift
became too great due to our motion
and signals were strong, we shilled 10
FM narrowband operation with our
HTs (a flick of the mode switch). FM
wcrxeo quite welt. As a matter 01 fact,
in a few cases ccnmuncatons on 10
GHz was so good it was a vast im­
provement over simplex 2 meter com­
munications.

We made no attempt to aim anten­
nas. other than trying to locate a park­
ing space or drive until signals peaked
up to higher levels. On one stop temp­
tation was rampant as the best signal
strength was obtained when paMc.ing In
front 01 a bakery. Normally, traveling
fro m San Diego 10 Los Angeles is

Fast & Fun G5RV QujcKjts~
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DUCKTAILS!
Cou n terpo ise Radials •

CIRCLE 231 ON READER SERVICE CARD

Dramatically IfTllroves Your Hr. Pelfonnance!

only $4.95
Douglas RF Devices

P.O. Box 246925· Sacramento, CA. 95824
Specify band{s) whenordering, Dual band aOd 51.00.

, [l.>ob1O Si.l. O~
:!(\l n I«LW DiJ><'l.

• f ,lI s;.. mR.... $,,,..~

HO: ft i,,:qODi!,"~,

, Holtsa. GlRV
~l ft 00-10 D,!,",IO

• 00. .... Sil. OSR\-'
:.; ft !l'-IO Dt'lo

• R.o.~;-M.~. 1('_ ft G<R\ ' $,«o{('
,,,,.ohM",,, SI f' 0*,"',2 5'1',,",,~ n.,~" 1~ h. . Sl l.~~

\lion' pion.. P'"'''''' fl".~ 0"'.' H",·L"'., ...."" '~II
,..,•• Tf<k_ 'll~flU.'I$pp' l 'U )-800.926.7373

CIRCLE 296 ON R£AD£Jt SERVICE CARD

BUCKMASTER PUBLISHING
Rout~ 4, Box 1630 _Mineral, VA 23117

703:8~5777 800:282·5628

CIRCLE 7 ON READER SERVIC£ CARD

Our new HAMCALL service g ives you
494,114 + Hams. via your computer.
$2995 per year - unlim ited use!

NEW ONLINE CAll DIRECTORY

2M

SCARED OF THE CODE?
IT'S A SNAP WITH THE ELEGANTLY SIMPLE

MORSE TUTOR ADVANCED EDITlON FOR
BEGlNNERS TO EXPERTS_ AND BEYOND

M_ Cod. t.lChlng l Oft..... from GGTE .. the
mOlt popullr In the worId-lnd for good ...-on.
Yo u' ll " I rn quickest with the mO$'l mod.m tNching
m.thods-incILKling FlIfIllWOrth or standard cod' ,
_ ...en flashcard., random ChafaCtetl, . orda .nd
billion. of co nv. ....lon. guaranteed to contain • ....,.
required chlIrlCler every time-In 12 eley lesion..

S....k through botheraome pillelulin on. t.nth of
I word pel" minute . tep•. Or, CrIIete you. own d rln.
I nd ptly them, print them Ind I8VI them to di....
Import, INllyze .ndc_rtt.I1 to code for Iddltlon­
II dl1l18.

Gil t he 1OfIw. ... the ARRL..II. I nd uses to c reate
their practice I nd tell tlpe•. M_ Tutor Advlnced
Edition I. Ipprovad for VE eXerrII II 1ll levell. Morae
Tuto rl'llrell-Morse Tutor Advlnced Ed ition .. even
bett.r_and It·. In UHr u lectlb le co!or. Order YOU"
todly.

For I II MS-DOS cOlTlflUte.. (Includ tng lIptopl).
AVlil.lble lldeeleR, tllru OSTor n or ..... $29 .95

t
+ S3 sa,H (CA reeklenl.lldd 7.75% t.. ) to:

GGTE, P.O. Box 3.05, Dept. MS, 73
Newport Bel ch, CA ,n5'
Speclly 51" or3~ Inch d iP;

(pric. lncludN 1 yo. 01"" upg......)

DSP -120 ~;ts & systems start at $99
• Easily the best DSP our club has seen.
We mixed a SSB, RTTY, CW, and some
interference, to the ear it sounded terrible,
the DSP-120 filters au/ everything but the
desired mode (SSB. RTTY, or CW). In fact,
we can quickly identify. filter, and lis/en to
one of the RTTY tones. Very impressive! •

Te<'JI Gerdes AIl5K

REPEATER MAPS
FRONT BACK

OF OF
CARD: CARD:"" ..................

1.2 GNz

Why spend your time n~ing through a small
book looking for a nearbv repeater? Now you
can use the QUICK-N-EASYREPEATER MAP
to find the repeater you are looking fori The
map is easy to read, easy to use, aod parted
for travel. HIGH QUALITY laminated plastic
map of your state with 2m repeaters OIl the
front, arx:! other bands 00 the back. Because
~'s laminated, irs tough and rugged. YOUU

ORDER TOOAYl

FlleDI8Jprises
15600 NW 31 st ct.

VANCOUVER, WA 98685
Phone/Fax: C206: 573-091 0

• ~ I tREFUNDEl> WIT H ~
CATALOG $2 ._ PUR~!,.~S E I $3.95

PER CARD
OR

3 CARDS
FOR $10

CIRCLE 33 ON READER SERVICECA RD CIRCLE 288 ON READER SERVICE CARD ClRCl( 193 ON READER SERVICE CARO
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BARTER & BiiY~ Y.~F_"'k ~"

T"".. JlU' old twn..-.d 00I'/IP0lI8f llN' inIo QIh now. Surf.,ou can ...ail lor . hItnleIIlO W)'
..-d lUIIp I, bul 'f'N """" yw'IlI"I l llIr """" rNhIic; prIee II 'f'N hIMr ~ 0Ul w!letlI 100.000 Ie'
_ '*" ........~ ean see ~ ..... ......~ local haI1ls who _ by ' llu.....,..
...Q-* JlU' aIlic:, ll8J8lIll. ceIar aN dDseI sIIeIves lWld 11"I (ZSI'I lor JlU' I\am n .~
\lIM" t*ore .., 100 ClllI IO SIll. You knorr )'011.. nol PlllIO 1M • again, so ..try.... . b' JlU'
woaoor IIIr- CRJf1 That wlI istll gettng anyyQI.IIgefl

The 73 FIN. MaIQt, BaMr 'rf~. cmta 'f'N .,._ l""')-almes II 35 _ •~ lor
~~ ads and $1.00. ""Old b (OO1 . ''''ciaI ads. Donl '*" on...-.;. ,long
story. u.. ~iaIion$. erarn I n Ek.t be honea Thete are plenty fA haI1ls ..no M 10 b lllinga.
10 III ooe.il WOI1<. MY so.

Malle y<lUI' .... -... !he word$, ir'IducIro\l yQUl' QI. __ ..-.d phone numClef, Inducle •
ched< Of you. crediI ai 'll roum/;Ier and hpirIllion. ",ooI.. placinQ Il;CImITIerQaj ad. ifIdude an ad­
dIbOnIIl pI'Ior.- number. separate from yo...- ad.

ThIs • • monttIy magame. no!' daily~r. 10 figure I -.pie monIhs beIote !he IC'
lion .."": then be p.epared. " you get too many I;dt, \'OU pr;o:ed It low. 1f)Oll don'. Q81 many
calls. too high.

50 Il"l My, Bk>w the Ml ol'I. check eve'YIN"\! out. mal<e ttl'" It SIiII works right and maybe
'f'N elln help make I ham surell. Slil wo'lc$ rigIll.nd maybe you can help make a ham rIII" eomer
0' ",bred old timer happy with that rig you're IlOIlIIing f\OW. Of you mighlll':1 busy on your cern­
puls. and pu\ klgelher a isl ot sma1 gaar/pallS 10M<1d to lhow interested?

Sen<! your ads and payment to ee Barter 'n' Buy. JvCy Walker, 70 RI. 202N, Petarbo1ClU\lh NH
OJ.458 and get set for the pIlOne calls.

The deadline 101" the March classi­
fied ad section is January 2, 1993.

SUPERFAST MORSE CODE SU­
PER EASY. SUbliminal cassette. $10.
lEARN MORSE CODE IN 1 HOUR.
Amazing supereasy technique. $10.
Both $17. Moneyback guarantee.
Free catalog: SASE. Bahr, 15O-T5
Greenfield. BIoorriogda.le IL60108.

BNB221

ANALLY HEAR THOSE UNREAD­
ABLE SIGNALS buried in noise, het­
rodynes, tuner-uppers. The REVO­
LUTIONARY JPS Audio Filter NIR­
10, Dipl Signal Processing. OEEP
DISCO UNTED : $329 .95 DELIV­
ERED continental U.S.! (elsewhere
$350). Also, NF-60 DSP Notch Filter
ELIMINATES MULTIPLE NOISE
TONES, discounted at $1 39.50 deliv­
erect, see 3/92 73 Mag. REVOLU­
TIO NARY WIRE, "FLEX-WEAVE "
Tm 168 strand 1114 hybrid wire rope,
$36.95 lor 275' min. DELIVERED
contUS. Coax, etc., Catalog: Sl .00.
Authorized dealer: DAVIS RF ce..
POB 23G-SR, Carlisle MA 01741,
24-HOUR ORDERS: 1-800-484­
4002, CODE: 1356. FAX: 508-369­
1738. BNB254

MOST compIeIe and ~etlensive­
res istor color code identification
chart-<:oil winding data cea rt-t, C, F
nomagraph- capacito r decipher
ch art. SlOP mystery of componet
identi fication. Post charts at work
bench lor quick component identifica­
tion. Specify required chart, each
chart $3.00 all for $10.00. Send pay­
ment to TMS ELECTRO-DATA INC.,
4906 S.E. Mills, lawton OK 73501 .

BNB255

GOVERNMENT JOBS. NOW HIR­
ING in your area. $16,000-$68,000.
Call 1-800-333-3737 Ext J-4080 for
currentfederaJ list. BNB333

CRP KITS IN CANA DAI CW
Transceive rs, Receivers, Morse

Keys. and more. Details: "CO RA·
010 KITS,· Box 1546, Bradford, 00·
tano. l3Z-288 CANADA. (416)·775­
9119. BNB433

QSL CARDS-Look good with top
quality printing. Choose standard de­
signs or fully customized cards. Re­
quest free brochure, samples
(stamps appreciated) from Chester
ost,s. 310 Commercial, Dept. A,
EfYllOria KS 66801. FAX (316) 342­
4705. BNB434

CLUBS Of INDfVIDUAL. MEMBERS:
BUY WHOLESALE WIRE ANTEN­
NA PARTS, coax, ladder line, JPS
DSP AUDIO and NOTCH FILTERS,
Dacron rope, "FLEX-WEAVE" Tm
hybrid wire rope. Chartered clubs or
two or more members qualify. DAVIS
RF Co., 1-800-484 -4002, CODE
1356. BNB557

COAX, GROUND RADIAL WIRE,
OP EN WIRE LINE, DACRO N
ROPE: WHY RISK FAILURES with
aeret supports? Strong, high UV re­
sistant, non-stretch braided Dacron.
3132°: $.0451ft (260 Ib lest); 3/16"
$.095/h (770 IbS); 5116°: $.1451ft
(1775 Ibs). 50 foot increments. Add
$4.95 shippinglh tccntus. Canada
$7.95). NOTE: Add $1.50 if spooled .
Counterweights, B&W AI-5 polymer
(1000 Ib) 4° insulators DISCOUNT­
ED: $ 2.49 ea, Catalog : DAVIS RF
ce ., POB 230-SR, Carlisle MA
01741 .24 HOURS: 1-800-484-4002,
CODE 1356. BNB562

RIG REPAIR by 20-year ham. Fast,
reasonable. Skip Withrow, 5404 S.
Walden Street, Aurora CO 60015.
(303) 693-0997. BNB702

IBM PC VIDEO DIGITIZER 640 BY
480 RESOLUTION. 256 9ray levels,
$89.98. Demo disk, $3. Information,
$1. Cotcrburst, Box 3091 , Nashua
NH 00061 . BNB703

ROSS' SUS NEW February (ON­
LY); KENWOOD R-2000 $620.00, R-

5000 $640.00, VFO-700 $ 150.00,
ICOM 900 $400.00, 229A S34O.OO,
471H $900.00, KANTRQNICS KPC­
3 $106.00, AMTOR SOFT VIC.20
$40.00, INTERFACE $70.00, BIRD
500A $50.00 50B $56 .00 , 4304
$290.00,500 FT RG-213 $150.00,
ALLIANCE HD-73 $153.00, U-l 05
$52.00. ALL LIMITED TIME OF­
FERS. OVER 9,037 ham-relaled
items in stock for immediate ship­
ment. Mention ad . Price s cash,
F.O.B. Presion. HOURS TUESDAY­
FRIDAY 9:00 TO 6:00, 9:00-2 :00
P.M. MONDAYS. CLOSED SATUR­
DAY & SUNDAY. ROSS DISTRIBUT­
ING COMPANY, 78 SOUTH STATE,
PAESTON 10 83283. (208) 852·
0830. BNB707

GIANT SOLAR PANELS $44.00 EA!
Excellent PricesfSolarEquipmentl
Accessories. Free Information/Send
Stamped Envelope, Catalog $3.00.
To: OtJad Energy, P.O. Box 690073 ,
Houston TX 77269. (713) 893~13.

BNB715

SIMPLEX REPEATERS $149.00!
We manufacture them ourselves.
Quad Energy. (713) 8!J3.0313.

BNB716

ELECTRON ruBES: All types and
sizes. Transmining, receiv ing , mi ­
crowave ... large inventory. same
day shipping . Daily Electronics,
10914 NE asm ST. Suite B-6, Van­
couver, WA 98682. (800) 346-6667
or (206) 896-8856. BNB719

WE HAVE IT! AEA, Astran, Bencher,
Butternut, Callbook, Comet. Dia­
mond, Hustler, Kantronlcs, Larsen
Antennas, MFJ, Radio Shack, Smi­
ley, antennas, Valor antennas, and
more. Small town service with dis­
count prices. Dandys, 120 N. Wash·
ington, Wellington KS 67152. (316)
326-6314. BNB722

MINIATU RE POLICE RADAR
TRANSMmER one mile range, $41
assembled , $31 .00 kit , (219) 489­
1711. P.O. Box 80096, Fort Wayne
IN 46898. BNBn 5

HAM RADIO REPAIR-Prompt ser­
vice. ROBERT HALL ELECTRON­
ICS, 1660 McKee Rd., Suite A, san
Jose CA 95116. (408) 729-8200.

BNB751

TEN·TEC, NEW FACTORY BOXED
LATEST 1993 Produclion Models,
USA made , 535 Argonaut , 536
Delta, 563 Omni 6, 585 Paragon
Tranceivers, 420 Hercules, 422 Cen­
turion, 425 Titan linear amplitiers,
238, 253, 254 Antenna tuners, 239,
240 dummy toads, mobile HF anten­
nas, keyers, cabinets , fil ters .
VisalMC or check, for best mail-order
deal. Wrile!phone Bill Slep 704-524­
7519, SLEP ELECTRONICS COM­
PANY, Box 100, 0 110 NC 28763­
0100. BNB756

AMATEUR RADIO SERVICE: Com­
plete repair facility. 15 years commu­
nications repair experience. Special
service needs? No problem. Give us
a call. Compassionale rates . HAM­
SERVE, 1720 Grand Ave.,
Waukegan IL60085. (708) 336-2064
(Dean) or vcicemen at (708) SSo­
2034. BNB760

THERMOGRAPHED CARDS !
Raised print aSLs at flat printing
prices. Samples: Phone (817) 461­
6443 or write: W5Y l Group, Box
565101, Dallas TX 75356. BNB761

WANTED; HAM EQUIPMENT AND
OTHER PROPERTY. The Radio
Club of Junior High School 22 NYC,
Inc. is not only the Big Apple 's
largest Ham club but also the nations
only lull time non-profit organization
worki ng to get Ham Radio into
schools around the country as a
theme for teach ing using our
EDUCOM-Education Thl\l Commuri­
cation-program. Send your radio 10
school. Plea se look over whatever
unwanted equipment you may have
and call us. Your donated amateur or
related equipment, wh ich will be
p icked up or shi pping arranged,
means a tax deduction to the fun ex­
tart of the law for you as we are an
IRS 501 (c) (3) charity in our twelfth
year ot service. Your help will also
mean a whole new work! of educa­
tiona1 opportunity fa( children around
the country. Radios you can write oft,
kids you can't, Please, write the "22
Crew" today: The RC of JHS 22,
POB 1052, New York NY 10002.
Round the clock telephone (516)
674-4072 and FAX (516) 674-9600.
Young people, nationwide, can get
high on Ham Radio with your help.
Meet us on the WB2JKJ CLASS­
ROOM NET; 7.238 MHz. 1200-1 330
UTC and 21.395 MHz. 1400-2000
daily. BNB762

SOLAR POWERED HAMS! The
Sunswilch is a charge controller to
protect your eattenes from over
charge. Power MOSFETs are used,
no re lays! Assembled tuned and
tested $39.95 plus $2.50 shipping.
Sunlight Energy Systems, 2225
Mayflower NW, MaSSi_on OH 44647.

BNB774

MIU TARY MONITORING ANTEN­
NAS: broadband VHF/ UHF ere­
cones, b iconicals , satcom types .
3O-1000rnc. shipboard construction,
' N' connectors, satccm preamps,
antenna mcnrccuprers. cables,
accessories . (419) 726·2249.

BNB81 3

FREE SHAREWARE AND HAM
CATALOG for IBM or COCO. Morse
code compute r interfaces, $49.95.
Dynamic Electrorecs, Box 896, Hart­
selle AL35640. 2OS-773-2758.

BN8815
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WORLD BAND SHORTWAVE VIOEOCIPHERlSATElUTElSCAN-
TRANSMITTERS to 1kW for export. NER/CABLEIAMATEUR/CELLU-
Utility and broadcast service. Ryan LAR. Repair Manuals, Modification
Communications , t ll -E Camelot Books & Software. cetetec-sa.oo.
Rd., Port ersville PA 16051, USA. TELECODE P.O. Box 6426-RF,
(412)368-3859. BNB934 Yuma AZ 85366-6426. BNB994
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PRINTER FOR SALE: Vic 1525,
very low useage, with stand. $130.
Klaus Spies, POB 48185, Niles IL
60714-0185. BNB820

WANTED: 55-SO BUS BOARDS.
Send fist & cost Ray Baumiller, P.O.
Boll 196, Bedford PA 15522.BNB823

SENSATIONAL NEW WAY TO
LEARN CODE-Do Aerobics, Sing ,
Jog, or Drive while learning code!
Now the secret is yours! Order THE
RHYTHM OF THE CODE-M orse
code music cassette today! $9.95
ppd KAWA Records P.O. Boll 31S.
5, Weymouth, MA02188. BNB824

DESIGN CUSTOM FIR DIGITAL
ALTERS for DSP projects. FIRPLOT
'12.8 creates length 3-128 Bandpass,
lP, HP, Notch filter coefficients on
any PC. Details in HR 4189 or SASE.
Executable wlmanual S59 on
3.515.25" Paul Selwa, NB9K, 61 E.
Tilden o., Brownsburg IN 46112.

BNB825

KENWOOD 850-SAT, Astron RS­
35A, benche r key $1500 , Freq.
counter and MFJ SWR Analyzer
$1SO N5RUO 505-984-0951 .

BNB826

WANTED: 160 Meter Spider mobile
antenna. Denis VE6AGE. 1-403-240­
2936. Must be in excellent condlliOn
and priced light. BNB828

WANTED TO TRADE: working loom
1e-2AT, Heathkit 10W amplifier, m0­

bile and portable 5/8 antennas tor
working Icom IC·3AT. Rolf Spies
N9BRl, 8502 North Oketo, Niles u,
60714-2006. BNB830

DIGITAL SWR and POWER ME­
TER, Assemble, Kit, or Plans, with
A1all1l and Set Points.FREE informa­
tion. RUPP ELECTRONICS, 5403
wesuxeeze. Fort Wayne IN 46804.
219-432-3049. BNB831

R-390-A SERVICE: module repair 10
complete remanufacture , cosmetic
restoration, 20 years experience, ex­
pert service , t -week turnaround .
Very reasonable, any condition ac­
cepted. (419) 726-2249. BNB834

FCC COMMERCIAL LICENSE
PREPARATION RADIOTELE·
PHONE-RADIOTELEGRAPH. l at­
est home stu dy fast easy audio
video. FREE details WPT Publica­
tions 1-800-800-7588. BNB840

PRINTED CI RCUIT BOARDS­
etched, driUed, lin-plated. Single sid­
ed $1 .2515q. inch. No setup charge.
send negative or artwork ($10.00 for
negative). We can generate artwor1l.
from your SChematic . CHELCO
ELECTRONICS, 61 Water St.
Mayville NY 14757 1-800-388-8521,
3NB842

CUBAN FOOD RECIPE BOOKLET.
Black Beans, Yellow RiCe, Picadillo,
Hopa Vieja, more. $5.00 Postpaid.
Ken Merrill, 10234 SW 55th lane,
Gainsville FL 32008. BNB870

NEVER BEFORE! 20,000 share­
ware programs on three CO·ROM
discs. $69 plus $5 shipping. Includ­
ing many usetul ham prog rams .
Amazing value! Deale rs wantedl
Crosley, Box 276G, Alburg VT
05440. (514) 739·9328. BNB871

K8XF TELEGRAPH KEYS IMPORT
COMPANY. Just arrived Hi-Maund's
remarkable quality. superior con­
structed keys allOrdably priced. MK­
705 IambiC dual paddle, marble base
$129.95. HK-702 Handkey, marble
base $1 49.95. BK-100 Bug, bakelite
base $154 .95. Keys have plastic
dust covers. Shipping $8 UPS. flori­
da OPS 6% sales tax. Flyer,
SAS.E. appreciated. K8XF, 9929
Fox Squirrel , Newport Richey Fl
34654. BNB873

FREE Ham BBS. 317-742·2214.
BNB899

R-390-A SQUELCH MODIFICA­
TION ; sman elllemal add-on module.
super sensitive, WOrks great on AM
and SSB, 15 minute installation, in­
structions included. $25.00. (419)
726-2249. BNB906

WANTED: BUY & SELL All types 01
Electron Tubes. Gall toll free 1 (BOO)
421-9397 or 1 (612) 42S.9397. C &
N Elect ronics, Harold Bramstedt ,
6104 Egg lake Road, Hugo MN
55038. BNB915

ESTATE SALE: Wilton, CT.-Rohn
HDBX 48 FT. Tower. Tri Band plus
40, 11 Elon 144 & 440. tri-Band
vert. 2-220-440. Comes complete
with 175 FT. Dipole on two acres,
Cul-De-Sac , and 5 brms, 3- 112
baths. 400SF firVshed shack (over 2
car garage) 2FP, 2 outbldgs, at­
tached Gmhse, eXQuisite gardens,
stone walls, new kitch , HWD Firs,
new furnace, fresh paint in/out, new
roof, new driveway. Ready to go.
Priced a1 $587,500 well below peak
value, surviving spouse is moving
on. CONTACT KA1AIA at (203) 762·
8378. BNB916

COM MODORE 64 HAM PRO­
GRAMS-8 disk sides over 200 Ham
programs $16.95.1$.29 stamp gets
unusual software catalog of Utilities,
Games, Adult and British Disks.
Home-Spun Software, Box 1064-8B,
Estero Fl33928. BNB91 7

BRAND NEW NATIONAL HRQ--500
in factory sealed box with manu­
al, AC cord , accessory plug , DC
plug . Never opened 88 Ibs crate

58 Ibs box. $1100 plus shipping.
BROWN, POB 3514, Lancaster CA
93586, 805-943-2027 8AM to noon.

BNB921

KENWOOD 741 MODS; crossband.
200 channels per band expanded
RF, 900MHZ receiver, games, 10
neat mods in aU. Enhance an excel­
lent radio. Send $15 to Doug Marx
N2PlR, Box 239, Kingston NJ
08528. BNB922

ACS NUOB BBSI Free access, over
16,000 programs. (316) 251 ·2761.

BNB923

NATIONAL SWAP CALENDAR.
Gives dales, times, and contad s IOf
ham radio and electronic swap
meets all over the U.S. Published
monthly $7.50/yr. S. Douglas Pub­
lishing. PO Box 246925, sacramento
CA 95824. BNB925

SPEAK ER/ENCLOSURES! For
home project, ORP rig, code esc.
etc. 3' speaker inside and room lor
3X5 PCB. New in boll, phone surplus
beige with silver Iront . US $6.00
each check or M.O. includes US
shipping. TedlK5KJX, Box 470009,
Tulsa OK 74147. BNB926

INEXPENSIVE HAM RADIO EQUIP·
MENT. Send postage $lamp for list.
Jim Brady WA4DSO, 3037 Audrey
DR., Gastonia NC 280S4. BNB927

WANTED TO BUY: telephone patch
panels ; patch cords and re lated
equipmentl1ools . J. Ramley, 1923
Susquehanna Rd.. Abington PA
19001. (215) 576-5607; Fax (21 5)
576·5409. BNB929

RADlO REPAIR Amateur and com­
mercia l, professional work. Fred
Fisher WF90, 6866 W. River Rd.,
South Whitley IN 46787. (219) 723­
4435. BNB930

LITH IUM BATTERY PACKS: 15V,
15AH; high amperage output. Light
weight (2.06 lbs.) S12.50 ea., case
of 12 @ $130.00. 3V, 7.5AH "0 "
cells 5 @ $10.00. S & G Electronic,
618 S. 62nd sr., Philadelphia PA
19143. SASE 215-474·7663.

BNB931

SUPER CRP CW TRANSMITTERS­
air ready! Best global valuellowest
cost. Fixed, portable, beacon, bal­
loon, hunts. Ryan Communications,
111 ·E Camelot ae., Portersville PA
16051 , USA (412)368-3859.

BNB933

HIGH SURGE OC-120VAC INVERT·
ERS, top grade, yet affordable. Ryan
Communications, 111 -E Camelot
Rd., Portersvi lle PA 16051, USA.
(412) J68.3859. BNB935

TRANSCEIVER BANDPASS FIL·
TERS: Singleband $31.50, MUlti­
band remole switched $1SO. Free In­
formation . Dune Star, Box 37, SI.
Helens OR 97051. (S03) 397-2918.

BNB955

SOLID ALUMINUM ENCLOSURES:
1/8 ind'l wall, heavy duty. Prices stall
under $6. Free information. Dune5­
tar, Box 37, SI. Helens OR 97051 .
(503) 397-2918. BNB956

WEATHER INSTRUMENTS Digital
and Traditional. can for catalog. The
Weather Station. 1-800-666-7014.

BNB966

SURPl.US Huge Quantities. Lowest
prices in America! Dealers wanted.
Catalogs $3. SURPLUS TRADERS,
Box 276A, Alburg VT 05440.

BNB985

486SX COMPUTER FOR HAMS!
PC compatible computer already
loaded for the ham statiOn, windows
3.1, packet, MUF, Utilities, and log.
ging programs already loaded ,
burned in and ready to use wrth your
ham stancn. For info write or call;
Reeves Computing Services . 708
Flag ler ln, Redondo Beach, CA
90278. (310) 372..Q175. BNB986

I BUY ELECTRON (VACUUM)
TUBES Magnelrons, Klystrons, Pla­
nar Triodes, etc...Jeremy Madvin at
the Vacuum Tube EXChange. (800)
995-1UBE or fax at (BOO) 995-6851.

SNB987

PIC TURE aSL CARDS 01 your
shack. eic.. !rom your pholo or black
ink artwork. 500 $28 .00, 1,000
$44.50. Also non-picture cards. Cus­
tom printed cards, send specifica­
tions for estimate. Send 2 Stamps for
illustrated literature. Generous sam­
ple kit $2.00, hall pound of samples
$3.00. Raum's RD2, 8617 Orchard
Road, Coopersburg PA 18036.

BNB988

CELLULAR HACKERS BIBLE­
$54.45. Cellular Programmers Bible­
$84.45 , Cable Hackers Video­
$39.95, Satellite Hackers Bible­
$56.95, Scanner Hackers Bible­
$34.45 . TElECODE, P.O. Box
6426-RF, Yuma AZ 85366-6426.

BNB993
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AR2083 Complete OX'.. (2nd Ed,) h}' Bob
1.<1<'1-", .",,9KN/ I.«m how 10 lIun' OX and Db"in
hard-<a-gCl QSl ~anh. SI2.00

AR2898 Space Almanac by ,-lm l><'n.. R. C~"'s
K3KXK Roccol new, f,om ,p;ace. $20.00

AR2103 8alellita Anthology The I"." infor­
mal;"" 011 OSCAR, 91h'oogh 13 .. " d1 as ,he IlS
..lelilles. ,be uS(: of digilal mad"" ".ckia~ ani. ...
n.., Ill:DAK, mic'oc:oa'pI>,. r, and ",,,,,,i 55.00

AR2065 ARRL Antennl Book
TIle n<w 161h Edi'i"" "'pre"" ," Ihe be" olnd """"
highly ",garded ",f"""" jon on ""lenn. r~a·

,.1" "an, mi",ion hne., <Je.ign• ..-.cI .""""'<l ion of
wire""ltna... $20.00

73T13 "Bac k Breaker" $5.95
13+ "'pm_Cod. group' . g.in. .. a b' i' k 13+
"'pm "" you'll be re.lly at . ... ..me"you 'i' oo...n
in frool of . "eely-")'cd . nlua'"", .. ' mi"", "'ho
".r" ..nding you pl. in lang". g. code a' ""Iy 13

"'

AR3293 Morse Coda: The Esaen lial Len ­
guage
by L Peu r CarrOll Jr, W3lJKV E,pilnlk:<l and re·
' ised in its 2nd edi'ion , Hnw '0 h. ndl. <I;"re"
calr. he. rd nOl only on ,he h.n,band. bu' .... mar·
i,ime and .ireraft flO<l....nc"'" 506.00

73T20 "Courageous" $5.95
20+ "pm C""glllt"lotionsl Ok. y, the chal"",1'" of
cOOe i. ",'ha" , gauen you Ibi, f. r. '" don', qui,
no"', Go for ,h• • , tr. el.., licc"-... W. <end 100
code f.." c, 'hao 20 per,

Wayne's Book "We the people" De c llra
Wlr! On Our Lousy Govlmmenl b )' WU-,'IIC

Grr~n A ~mU <l ",. d"" fo' evel}' Ame' ican laX­
p.y.r. Solo'ion' 10 .'.'y probl.m facing "u ,
go, .mmen, lod. y. $U ,95

S6.00
$6.00
S6.00
S6.00

ARRL License Mlnulls Cnrnple.. K T qUC"
'ion pool. "' ilh .n' ........

Afl2375 Te Chnician Cllss
AR2383 General Clasa
AR01 86 Advanced Class
AR239 1 Edra CIsa.

AR3185 T1>8 Satel lit, e~perimenler's Hand­
boot<. (2nd Ed.) by Mar/In o"" do/f K]UBC E. .
ponded and revised, Focu,ing on ..,.lli,.. buil' by
and for 100 iatemalion,1 radio a"",",ur """,,,,,,,,ily.
SID.OIl

AR0477 Low Band Dxing
II"", '0 meet ,he chall. nge< of ,he differea' form,
of 160, SO, and 40 mel.. propagalion ",ith effC\-1i...
. n'enn", eqoipm. nt, aad operaling " ,. Icgi",.
$10.00

AR2456 FCC RUle Book (8th Ed,) A m"" for
c",ry >cliv. 'odio .maltur. $9.00

AR2030 Your Gateway 10 Picket Rldlo
(2 nd Ed.) T. II. c'e'ylhing you need '0 know
.boo' Ih is popular n<'" mode. S12.00

73T05 "Genesia" $5.95
S "' pm---Th" beginning lape.lake< y"" ' hrnugh
lhe 26 k u..., J(} numbers, .nd nece"a,y P"nc­
luat""', comple,. wilh prac';,'< e'el}' <top of ,he
"" y.

73T06 "T1Ie Stickler" $5.95
6+ ..pm-Thi' i" h. pr....,ice ' ''J'C f<>r Ihn........ """
. i,cd Ihe 5 wpm Ulpe • • nd if' .1.., ,he ,. pe fa< ,he
Novic. and T""hnjeian hcen...<. It i, campri ..d of
one ""lid Ilour ofoode. (bat.,,,"" ...... :lI 1J "'I""
;n:] ..."""d aI 5 "pm.

S58756 Wlrn ing! Tile Electribity Around
You May Be Hazardous To Your Health bJ
EllenSugar.."" A" in"I".bl. guide to ,he rl,~, of
. 1.cnom'l'J!ctk f..ld, and "el" y"" can ..ke '0
prOtecl you""lf IUId your f. m,ly. $11.00

NEW STUFF===

CODE TAPES === = ===

... --------------,• Uncle Wayne's Bookshelf Order Form
I You may order by mail , telephone. or fax. All payments are to be in I
I US funds. Allow 3 weeks for delivery, I

I I
I I
I I
I I
I I
I I
I All ordera Idd $5.00 sh ,ppong. I
I U.S . orders ahipped UPS, all Qlne rs sllipped via mail. I

UPS to Csnada and a ll loreign orders FOB Pete rboro ug h, NH,I Make checks payabl&to MUnCl1 Wayne 's Bool<shell,' I
I Name I
I Street I
I City State Zip I
I TOTAL $ OChecklMoney Order I
I O AE O MC o VISA I

I Card # Expiration Date I
I Telephone: (603) 924-4196 (800) 234-8458 I
I FAX: (603) 924-8613 I
I Mall: Uncle Wayne's Bookshelf, 70 Route 202N, I

L Peterborough, NH 03458 UW0193 •-------------_..

AR329{1 Companion Software for Weather
Satellite Handbook S 1/4"" MS -DOS F1op~y.
$111.00

AR3291 Now You're Talking! : Discover t1>8
World 01 Ham Radio. Cov." . "'rylhing yw
t'lCetl to know 10 ••m )"'" fir<! Am'''eur Radio Ii.
«"... Mon: IhlUl , 'Indy quide, ,hi, book "'i ll heJ~

you selecl .~ui pmem 101 your ham rod in , !>,ion
• nd . , pl, in ho", '" « 1 il op----<:• •ry'hin~ yoo'li
t'lCetl lo k""", '0 ttl "" lhe .i,' SI9.oo

AR3.292 Your lnlroductlon to MOf'$CI Code:
Prlctice Casselles KI, includes , ,.., 'Xl min",c
n,..",,'. lape" Prep;afh yfOl fo' ,he 5 WPM "I"""
code . u m lO ••m y"'" N"" i«: I ;'~.. or add high ­
f,..,llCn"Y """'Id",ide ""mm....k ation., privilege, ' 0
yw' code-fre<: Ttchai,·"", lic. n",. SIII.OO

AR0437 ARRL Repeater Dire cto ry 1992.
1993 19,IlOlJ+ listing' wilh digipe" e", bolndpl.""
cress (PliTM)) 'one ch"I. f,..,utacy coordin.·
'OB. ARRL ,peei.l ..",i«: d ub< . •nd heil<on Ii".
ia~, from 14 "1Hz 10 24GHz. S6.0lJ

AR1033 The OXCC Com pa nIon b)' J,m K.",·
mnn KRIS Spell, oul ;n ,impl. , <l,.i ghlfor"" ..d
It "'" "'h", )"" n«d'abe " ucCfi,ful OXe' , S6.OlJ

AR12SO Log llOOlt--Spir.1I $3 .50

ARA$41 Inte rfe ren ce Handbook R ~l ,kuth',
c .p«ien« ia ,o l.in~ in ,. rr.n::ncc p' obl. ",•.
$12.00

AR2 197 AARL Dala Boolc V. I....hle .id In ,I><:
RF de,i~n engina:I, "'chnkian, r...lio a"",'e "" .oo
.'pcri"",n'.., $12.00

AR2960 Trl n s mission Line Transformers
(2nd Ed,) by Dr, J,,,). M I'kt II'] FMI Pra..1 lcal
<It' igo' ""d 'pc< ific inform. ,ion on ''''',I""" ian
Itchn iqUC' and ,"""'., of """ .rial. $211.00

ARQ410 Yagi Antenna Design A Ham Radio
,., ie.' p" li, hC<l . nd ..p.nd,d hy DI. L."',an,
SI5.00

AR3169 ORP CllssiCl Compilatinn of ARRL
publication, on hu i ld in~ I.ee i•• ", ,ran,m;"e".
,ran'ec;'.".....x:es.'IOric>. SI2.00

AR2171 Hints Ind Kinks Ide. , for <tiling up
yO " ' g." fa' <amfun . hle, effic i.n' ape'";o,,.
~.OO

2ON1OB The Easy Wire Antenna Handbook
b." O,u'r /"~rnm K47.""J , Gi•• , you .1I of ,h.
""eded di"",n, i"", fu, . fnll rang. of ...y '0 bujld
andelccl "", ky wi...,:' S9.~

05A95 Eas y· up Antennaafor Radio USIen­
Irs ;lind Hems hJ E:.t..."rd M , Noll Li~e 10 le.rn
00" In " ""''''''11''''-<.'''1, ...,y~o-crect ,"tena.,?
$16.50

01P22·2 The Picket Radio Handbook (2nd
Ed .) by j,,,,,,,!wJl L. Ma}" KRrT ~. "",be delinili••
guide '" ' ma'cu, p;adrl operalion."---G"'yn R.cC<ly
WlB El Only SI5.00

03R02 RTTY Today hI' Olll'. InNrnm K4TW}
MoM c,,",prehcn' i•• RTTY guide . 'er I"'bh<hed.
ss.se

and f.n, InlrOO""'" y""ng peopk 10 """,'c n, ,adio.
$1,9;

20N100 Electronic, Bu ild a nd Learn (2nd
Ed .) bJ RA ""vold Camhine' Ihcol}'.nd "..><.1ice
so 'h ot )<lII , an "lellm by doing." $1!.5(l

2ON099 Digital Electronics Project, lor Be­
gInners hy 0",." 8i,I"',/, Cor1l.in, 12 digi...1.k, ·
Iron ic< proi<'c" <u;"bk fn' ,lie heginnc' 10 build
" i'h lhe minimumof e~u ipmen,. SIUO

AR2073 Novice Anlenna NOI&bOOk A be~in .

ne" gnide 10 c>'y . ad d fce' ;. e . n'.on., . nd
lune'" you ••n build, $9.50

AR2S71 W1FB' . Help lo r Nlw Hams hy
D<.>u~ Dr Ma'" IVIFB Compk1e fo' the ",,"'come,.
P1lI,o~.. he' • " .,ioo and go' on ,he .ir. $1/1.00

AR2266 Firsl Steps In Radio hy Doug Ddt""
11'1 FB Serl., of QST ,Inid"" $5.00

ANTENNAS=

ARI993 ARRll993 Handbook (69th Ed.) :19
ch'pI"" I..'ur;ng 2.100 tablt<. fiB"'" , nd . lI.on•.
ClImp'ol",,';",.... . 11 0<8<l'1i=l >rod . rrordabk;. ill.OO

AR1088-4 ARRl Opeta llng ~nuat (41h Ed.)
I"fom"' ion OIl 1'1"," 10 IlI:ll. ,1>0 beSl _ of yOll'
".t'''". indl>ding: in' e, r.. ;ng home comput. " .
OSCAR , VIlF-tl HF. SI1.(1O

AROl94 Antenl\ll Compendium Vol. 1 M>te_
""'k"" ••nic. I, . quad., Ioo!". yagi.. rt<ltoccd ,iz.
IUllenn... NIl"" •• Smith Ch,n,. ""'enO" I'OI, riu.
'ion. $10.00

AR2545 Anlenna Compend ium Vol. 2 Co. ­
e" ••nie, I" yagi•. quad•• multib.nd and broad­
band ' Y"':<''''. "",eM' ><lc<:tioe.512.00

AR2626 Companion Softwa... for Antenna
Compendium Vol. 2 5 1/4" MS ·DOS norry .
$10.00

AR046a Wl fB'. Antenl\ll Notebook Ini CliIUK
IkMa..· WI F8 Get ,he bcu ",rforma""" WI of un.
,*""",j,. " i", anlenn", and ><:f1 lc> I, _Buik! ,,,n.,,.
and SWR brid~c>. $9.50

AR0348 ORP Notebook h,v DiluK D'M" ",
WI FB F'resen" """" ruet,,,,, pwje"u rot ,he QRP
op<r.U,"" , $~.50

AR4 141 W1FB' s Des ign Noteboolc "y o.,u~

IkMa.. WlfB Filled w~h ' imple plXlic.l prni«"
Ih" can be buill u ,in~ re.... ily availabk romp<>'

n<n" and common hand lOol,. $10.00

AR2200 Antenna Impeda nc e Matching hJ
II'I!fred N, Car"n M""I comprehen,i.e book .,ril.
I.n "" u, ing Smil h o.a'1< in ,ol.i og imJ>td.'....
"""chin~ poobl.,.,.. S I5.00

AR0402 Solid StSle Design Good bo,ic infor.
""I;on. oi=il <It';gn, and . pplic' l ioo" dcscri p­
linn, of ,=iv..... I,.," mill.... , pow.r ,opplj.,. ..itl
It" O<Ioipmon,. $12.00

AR(41)2 Solid Slate Design Good. b. , ic infor_
malioo. ei"'oi l ""'ign,.nd . pplic>lion,; <It<<rip.
lion, of re,.. i. c... " """"iu.... """'., 'oWli.., and
,,,,1"lui pmenl, $12.00

AR3193 Weather Satellite Handbook (4th
Ed.) hJ Dr, Ralph TaH0rlIl'BIIDQT E.p;a od.d
olnd r.. i<cd 10 retlec1 'nd.y', w.a'he, ·f" ..,. lli",
lOI.iluolojQ' , S:W.OO

ARRLBOOKS

10A345 Seam Anlenna Handbool<
b, lVill"'", 0" alUi Su..", Cowa" E'.. rylhing y""
""cd '0 k""'" . """,, be, mdesign, "",, , uuction, .00
opec,""",. SI U 5

01A70 Prl~tical Antenna Handbook
h,' J"" ph J. C",r De, ;gn. build, madify . .00 ia·
", II y"'" own ""'em... SZI.50

10A342 All About Veflicle Anlennas
bJ lVilhnm 0" Complcllcns i"e c"".ragc of . ""_
'"u' cam,""nic,,""',. $10.50

09Vl 1 Too Basic Guide to VHFIUHF Ham
Radio by £d>."'rd M, N"IIPro.idc, . fi " I"'0 in.
lroduc,i"" '0 ,he 2.6 and 1,25 mel.r b.oo, .., "".11
..' 23, .H , and 70;;m. $6.5/l

20N019 U.S. Repealer Mapbook b.\' William

SmJlb N6MQS The G"ide for ""'dins ' adio ' ''''''
leu" , S9.9S

02042 Digitll Novice by J,m GruN" Geared 'n
rnake yw • """" kno",ledg. ble p;anicipanl. $Il.5ll

OI AST Shortwa.v, Lis te n a , ' . An te n na
Handbook Prime' an'enn. !hrory. S13.95

OSC25 Basic A.C. Circtlita A ".p-by_".p.p­
prwch for lhe beginning "adea'. SU.5/l

OSE50 Fun WIY Into EIe<:lron ics hd, ;ng
build olnd k.m projea;. 59.~S

05E51 One Even ing. EI.ctroni ~ Projects
E""y inc'pen,i•• one • ...,ms prujea•. SIUS

2ON018 Technic i/ln Cia "'" Licen.. Mlnull :
New No-Code b,. O",OOn W~sl Th" I>onI; ",,'c"
.v.I}',hj o~ ~ou need '0 become . Ttd,";"jan Clas.
H.m. E,.ry qllC'lim.nd "","'.r on ,he ...mill._
,inn< ;, r""nd in Ihi, one book. FCC Form 610 IIp ­

plical;"". S9.~S

2ON092 Tlla Wondlll1ul World 01 Ham Ra.
dio b,. R'd",rd SI:<> I"ik, KBl LCS Simple, cl...,

BOOKS FOR BEGINNERS
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Jim Gray W1XU
may ed\tltt polar path echo and g8Iblng.
with IiltIe or no propagatiOn to Europe or
the Padflc. There oouId be some trans·
equatorial c:ornTII.Dc:aIi Then! ca"l tie
abrupt signal drop-out and mIlCh last
QSB Of lacling-eVen on~ signals.
Use the band-limHiredion chart to pick
the best hours for OX on the various
bands, modified by what you see on the
daily forecast. WWV Is your best rriend
lor currert Infoonalion oj 50Iar F\w; and
Magnetic FIeld RUtxes. Remember, the
higher the Solar F/vJ( and Ihe lower /he
8<xM1et K Mtd A i'Id8xes, Ihe ben. c0n­
ditions ...... be lor WOI1I:1wide propagalion.

Let me know how meee lorecasl s
WOfk out lor YOU. and If more explanation
01 thei r use is needed. See you nest
month. Jim Gray W1XU. II

EASTERN UNITED STATES TO :

WESTERN UNITED STATES TO:

-­._-

".............
' Try so mete!"S.

The ba n(ls shown r epresen t Ihe highest
usable a It>l>se limes on "Good Days."

Note Il'lat the lower frequency bancls open
first and ClOSe last

Jim Gray W1XU
2 10 East Chateau CitOO
Payscn Al85541

As !his is beOg WfIlen (mid-Novem­
bel) the solar nux that had been dedi Ii III
steadily lor several months has lumed
around and increased 10 the 150s during
the past three weeks or so, and the high'
er HF bands have been vary good lor
OX. This happy suuaucn. however, is
likely to have relumed to normal by the
tine you read this. and turned downWard
egan. february IS nof eceeee 10 be a
particularly good monltl lor eormnnca·
tions en the HF bMds.

LooIlIor a disturbance In the malJ)eliC
fieldon or abotJI February l sI. wilh p0ssi­
bly very POOl band conditions, perttape
even a OX "blackout." There is likely to
be an even worse s~uatiOn sur­
rounding the 10lh of February
(give or lake a day orso) which is
IMIy to last lor lOIs or five days.
HF bands are IMly to be very 141­
set again, and you might even
lind some very dislurbed geo- ::-..:-
physical condillons. like heavy ....._ ..
winter storms. and other effects
on earth. Ftnally, a day or two sur-
rounding Ihe 21st Is likeh, 10 ex- --,'1 _ ••
hib lt very poor HF band ccncr- __
lions once agafl. Between these
t imes (see etIart) you will lind
Good·la-Fair band conditil:w'ls­
typical 01 February. On "Goocr
days there 0U(tt 10 be opel Ii 'OS
inlo Europe in Ihe morning , 10
Alrlca at midday, and to the Pacil·

evening, on Ihe bands between
20 and 10 meters. Allhough the
higher bands like 10. 12. 15. and
17 meters may close by sunset, ..­
20 meters st.:dd stay open lSlIiI =
earty evening hours. Short-skip ........
wil be available on ecst ballds
above 30 melers dumg dayigH:
hours. On30, 40, and 8lYl 60 me- ~ ...

" .
ters, you can expect late-after­
noon·lo -early·evening openings
Io'Ito Europe. w~h the lower bands .
becoming eeuer and better as .
da rkness overtakes all 01 me ..
U.SA In the .." ....-, ex- ...-•.-~'1 .. _ .-.... •_ _
pee! opB(li 9S nto !he Pacific on _
"Good' days. As always, 160 me- _
telS-and to some ell1enl 80 me- -
ler&-8tB best at nil1t and poor.
esl during the dar because 01
high absorption 0 these lower
frequencies.

The daily forecast can be Iof.
lowed lor times 01 "Good: "Poor:
or ·Fair· ba nd condiUons. On
°Fai,.. da ys Ihere will be some
propagaliOn east and west, bill
mote bkeIy on north-souIh paths.
On ' Poor'" days the HF bands

bailie. The 0Iher hall is !he Wfiling part._"'_
While I cIon'1 pretend to be Ihe lasl

lJOOId on good Wfiling, I havtJ read a 101 of
bocJI(s on the subject by those who are.
Wr~ing well Is not dilflCuft. A lew simple
rules. WIollowed. will help anyone with an
average education to wrile acceptable
pose.

Rule NOOIbet One: Read! II you are
nol: a reader, chances are you are also
no! much~ a wriler.

Rule Number Two: Do not try to wrile
about something you are IPamiliat wilh.
An ed~or can smell BS from across the
room. and so can a reader. Wri1e about
whal you know.

Rule Nl.ITIber Three: Do not: use a big
word wtlen a small I¥Ord explains your
poD. jJSI aswei.

Rule NOOIbet Four: Do no! use two
words when one won:! wiI do.

Rule Number Five : Do nol repeal
yourseft. Make your poin1, then move on.

Rule Number Six: Your article (Slory.
novel, screenplay) should be exactly as
long as It needs 10 be-oot one word
1or'gef, notone lJOOId shorter.

Rule NLmbet Seven: Get your lad s
straigI1. Nol dose enough. Nol"l sounds
rir;;1I.o AnyIhWlg thai you presenl as a fad
must be 100%, no exceptions. accurate.

In magazine wrrting. you need to grab
the reader 10'1 the first sentence or lwo. II
you don'.hel move on to the nell page.
Don'! spend lhe lirSt three paragraphs

wiItI a cule story abc:lU how you came ""
with)'OlM" 'flhZ-tlang antema. Elplai'Ithe
problem, propose the solulion !hen gel
on with rt, Also, don't gel overly con·
cemed with style and vocabulary ($ee
Rule Three). Wr~e as if you were wrltng
a euer 10 a close friend.

One Iinalthing . , • and thiS is the ab­
sokJIe most mportant thing lor any new
wrller to get into his or her head right
trom the sIatL !'we you ready? Here • is:
All good wriling is REwriting. Nobody­
not your high sd'looI YMing teacher, no!
Ernest Hemingway. nol Wall Whitman .
nol Rachel Carson. 001 John Irving, nol
Alice Walker, not Stephen King--oobody
wriles so well thai Ihey don't need 10
rewrite. The first words en paper are just
!hal ....Olds en paper. The craft ofwing
is Iakng lhose words and making them
say exactlywhal you WlWII them to say. 10'1
Ihe be sl way you can say il. II yo u
haven 't gon e through at least two or
three lewriles, you're not wriling, you're
jusltyping,

Be Nice to Edittn

OespI:e what some prolessionaJ wrt·
ers rrjgtt say, edilcws dOhave hearts and
anything you cIo to malte their job easier
wil make them an warm and fuzzy inside.
The first Ihing Is to reread Ihe above
paragraph about rewrit ing. A good ed~or

(or even a bad one. lor that mailer) can
tel a first draft before opBnlng the enve­
lope. You can' fool us, so cion' try.

Other things you can do to malte an
editor IIW'* 01 you kWldIy al fa. no the
'co",mon sense' and "coi.lllOfl courtesy"
arenas . Get yoursell a good book on

Continued Oil page 72

Writing for 73
At least three or lour times a week,

somebody asks ~ aboU: wrUlg lor 73­
Since _ are always en the 1ook0l.ll tor
good erneee, for 73 and lor our sisler
publication RadiO Fw . I Ihought I'd use
this space Ihis monlh 10 gi ve you all
some pointers on gelling pUblished . I
hope many 01you will give. a Ity.

David Cassidy N1GPH

What to Write

This is lhe easy part . Any book on
free·lance writing will len you thal lhe
best way 10 know what kind 01 arlicleS a
particular publieation is looking lor is to
read that pcbrcaton. Nol Just one or two
issues, either. You want 10 get Intimately
familiar With a rnaga:Me'S style and coo­
lent. so that means looking al recenl
badI iSsues (the last year or two) iVJd BY'

ery new iSsue as • comes out (wri1ers
who _ use on a regular basis get free
stbsQilIions-newcomers have to eam
one) , Reading current issues will keep
you from writing about something we've
a1l8ady covered. recentty.

II you read 73 en a regular basis, you
know thai we mostly p.tllish const~
artiCles. other 'row-!o' type artides and
produd reviews. Produd r9'WiBNS are al­
most always assigned to wrilers who
we've worked wilh lor a while. Every
once 10'1 awhile a produd review will come
in lor some item that we hadn·t Ihoughl
of. If the product is relevant and the writ·
I1g is good. we'l buy • . This Is probably
the~ way to gel ptbIished In 73.
but I cIoes happen on a regu&ar baSiS. II
you want 10 Iry a product review, stay
away from the major manulacturers--()t
at least their malo'l prodlds. The lalest 2
meter HTs and HF rigs are always reo
viewed by wrllers we know (in case
you're \VOl'ldering, yes , , , _ do have to
return the lIems to lhe manufacturers).
Also. Slid!; to products thai have been ...
troduced or upgfaded witt*l the last year.
Things MIte anlemas (especialy beams
or other "heavy lron1. testberw:h gear,
elecIronic kifs and gadgets from some of
lhe smaller manUfacturers are good prod.
ucls to think about. If you 've recently
bought something that you particularly
like, sludy a few of our reoenl reviews,
then go 10 I . You can make it as tedT1ical
as )'OlM" testbench iVJd knowledge allows.
or you can do a mote I'lfOrmaf iIset re­
vieW'" 1_ Plblish both kinds, but lend 10
lean loward the more inlormal), One
word of caution: Do not catl a manufac·
turer and liy to get a piece of free gear
from them by telling lhem you're "wrrting
lor 73.' AI the manufaetll"ers know (or at
least they should) lhal equipmenlloaled
lor review is shipped 10 our e<ldOrial 01·
bs belore going to lhe aiAtlor, and aI 01
our regUlar reViewers know thai they
should never caft a manufacturer on their
own.

The easiesl way to gel published 10'1 73
is w~h a good 'how·lo· article. II could be
anylhing-a construdion artiCle. a dever
soIuIion 10 a tough anlama Jlstallalion,
an aniCle aboIA. how your dI.tl ran a suc­
cesslul membership drive or licensing
class. II your article has to do with ama­
teur radiO and d shows othels how 10 do
somelh rtg, you've already won hall the
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T he innovative technology ofthc Ff·990 is inside, not

outside. Like the exclusive dual digital SCAr (Switched
Capacitance Audio Filter). And for long term reliability, the
motherboard/plug-in module construction eliminates inter­
board wiring. The IT-990 also has the same undisputed receiv­
cr performance of the IT- I000 as well as other features such as
a high-speed bu ilt- in ant enna tuner with automatic storage.
And. multiple DDS (Direct Dig ita l Synthesis) for quick lock­
up lime and low level noisc. What's more. for maximum effi ­
ciency. the FT-990 is a self-contained ba se station with its

space-saving. bu ill-in AC power supply.
Outside. the very functiona l HF from panel is simple and

uncluttered with a large amber display. Easy 10 use. easy 10 YAE S U
see . Pure and simple QSO enjoymem - with muscle when you
need it! Yaesu makes "high-tech" effortless. Now it works for
you, not against yo u. Have your dealer show you the FT·I)t}O Performance without compromise":
today and sec what we mean.

• Frequent)' Coverage:
100 kHz- 30 MHz RX
(160-10 mTX)

• Buill-in Dual Digital Switched
capacitance Fi lte~

• Built-inHigh Speed Antenna Tuner
wIJ9 Memories

• RF FSP(RFFrequency-Shifted
Speech Processor)

• 0uaI VFOs witt1 Direct Digital
Synthesis (DOS)

• 90 MelTlOi its wIlICh store
Freq uenr;.y Molle alllllland'•••.,,""'h

• Full and 5emi Break-in r:w
Operation

• Baflll Stackll-.g VFO System
• Multi-mode Selection on Packet'

AID;Easy interlace10 TNCs
• AdjustableRFPower
• VariableThreshold NoiseBlanker
• Optional Digital VoiceRecorder

(DVS'2)
• front Panel RXAntenna $eledlOO
• Actnsorin:

FT-990DC Available 'IWithout tJ(lWer

"'''''IF-l0 .iM 2nd IFSSB Karrow
2.0 kHz Filter

I F-4§1 2nd If SSBNarrow
250 Hz Filter

TCXQ·2 High Stability Texo
SP·6 b ternal DeSk-lOP

Speaker
MD·lea Desk Microphcme
DVS·2 Digital Voice geceoer

Unit
YH-nST lightweillhl

Headptlooes
Ll·5 Phone Patell UM lor

SP-6 Speaker

lrr-sso
; AII·Mode
i HF Transceiver



Deciding on where to mount a transceiver
can be a tough call. But with Kenwood's new
TM·742A (I44MH z/440MHz) and TM-942A
(I44MHz/440MHzll200MHz) FM multi­
banders, you get to enjoy real freedom of

choice, because controls and display can be
installed separately (requ ires o ptio nal k it).

With their to p-flight features and turbo­
charged performance, these transceivers

b ring stylish sophistication to the world of

m obile com m unications.

-H.ic;1I OIIp1I-SO WItts n44Mlbl, 35 "'Its (440MBz),
10WIlts (UGO\lHd - 100 IIInHI'J tbllds+1all Build
Ild lltlllotJ balk iyltnlI' - . la ra . oda per bald, pia CO
lid TO sc:u itop Ilodts - Iadepn dtlt SQLb d \'OL«IDtrols
for rIB II.-d - A_IOll.tlt bud chait (A.B.C.1
-5.D1m 1lI11dci, loi.w sqltk!l, 1110 squdd. -Tolf IItrt
1IIit!I tbpstd time itdicltor -o.te ' time display, 5topwlk!l,
a1anI, ollloff tiJHr - DiJtd frrq melKJ etI\rJ witll !IlIpplitd
IBicropHIf - Cms-bald repetltr, dilloi. rrptIter, ruat­
baadltptllC'r

_Sew I. lmprol'ed detlc!lable front panel
Thtal 3-""" y convenience. For example, the main
unit can be installed in the trunk, while t he dis­
play and controls are mounted either side of the
steering wheel (with DFK-3. 4. 7).

- Tri-b.-d rmMIdispiay
The TM-942A can receive three bands slmunene­
ously. with all three freq uencies di splayed on the
LCD panel. The TM-742A can be upgraded to trio
band status with one of four o ptional band units
(28MHz., 50MHz. 220M Hz., and 1200M Hz).

- Built.. lJJSS witll pqtf futtio.
DTSS eucws DTMF access to t he transceiver. the
squelch is opened only when a specific 3-digit
code is received. Also, a pager alerts the operator
to an incoming call.

KENWOOD U.SA CORPORATION
COMMUNICATIONS & TEST EQUIPMENT GROUP
PO. BOX 22745, 2201 E. Dominguez
Street . long Beach, CA 90801-5745

KENWOOD ELECTRONICS CANADA INC.
6070 K8slrel Road, Mississauga.
OntariO, Canada l5T 158
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