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IC-2000H

in extreme environments. Plus, any heavy dutr
cycle operation is no problem.

PRICE PERfORMANCE - E'en with irs high

50 WAn OUTPUT - Work distant repealers \\ilh

the Ie-ZOOOH. The full ;0 warts of output power

gives you enough muscle 10 work most applicat­
ions. And when you don't nero as much power,
such 1.<; when working a close station, you mar
choose a 5 or 10 watt output power serung.

"ONE-PIECE" CONSTRUCTION - ICOMgave the

1(-200011 a rugged "one-piece" die cast
aluminum frame and our largest hear sink ever.

Nowyou'll get dependable, stable transmissions

quality construction, great feat ures and
exceptional performance, the 1(-2oooHis one of

the most economical zmeter FM mobiles
around. You'll gel real value for your money.

fOR MORE INfO CAU !COM'S fREE
BROCHURE HOnlNE: (206) 4S0-6088

you can program a

SUPERIOR WIDEBAND RECEIVER CHARAmR­
ISTICS - ICOM's 1(-2oooH has been specfflcally
designed to deal wi th this growing problem. ;\

tracking tuning system and high qualuy RF band

pass filters are employed to Improve image re­
jection and Inrcrmedulauon characteristics. Now

you can pursue your hobbyin areas previously
not possible due 10 interference. Plus, you're less

likely than ever 10 miss an important cal l!

ALPHANUMERI< DISPLAY - WIth theIC-2oooH

(OM'S NEW 1<·2000H
lfADS THE WAY TO C1IAR, CRISP RKEmON!­
.\Iobile radios (of all manutacrurers) have

recently experienced Increasing problems from
cross modulation interference. This bas bee n
caused by the increasing quantity of RFdevices
(i.e.: mobile radios, paging systems, cell phones,

cordless phones, etc.. .) Commonly known as

"tntermod" -' this interference can make a mobile
radio unuseable at certain frequencies ,
depending on local area conditions.

6 character name for

each memory channel. Wilh the name displayed
instead ofthe frequency you'll have instant ID of
memory channels, 1l'SS confusion and mistakes,

and a logical and convenient memory
management system.



ATH 'M SERIES FEATURES:
• Easy to use - simple controls
• Ultra fast response time
• Extra BRIGHT LED digits
• AC or Battery operation
• Maximized sensitivity

k ATHTM Series
d Below '200!!

I $49 ea.
#Bp · l50 130 - 500MHZ
#HP·800 800 - 2000 MHZ

All 4 Filters $ 189

ACCESSORIES
ICC·go Sot! Case for all rocoers .s12.
#TA-90 Telescope BNC anlenna 12.
ItTA·90-l Telescope Elbow BNC antenna 16.
'AD-1SO 150 MHZ Aubber DuciI anteona 16.
'AD-2750 27 & 50 MHZ AIbber Duck anteona .28.
• AD-450 450 MHZ ALtller DuciI antenna 16.
• AD-800 CeIuIar phone band AD antervla .29.
, C/6A ABOVE 7 items , SAVE $3099.
jfM·207-IC lntenace Cable MFJ ant. ana/ylers•••••.10.
'P-1l0 2(X) MHZ 1X- lOX probe 39.
• lp·22 low Pass. Audio probe 25.
'DC-10 Direct, 50 OHM probe 20.

ATH-1D ATH-15 ATH-30 ATH-5D
$149 $189 $249 $289
reg $1 79 reg $235 reg $299 reg $339

Extend readablilty distance with
#LP-60 DC - 60 MHZ
#Hp· 400 400 - 1500 MHZ

' BP-4

FREOUENCY RANGE 1 MHZ· 1 MHZ • 1 MHZ · 5 HZ •
12(X) MHZ 1500 MHZ 2800 MHZ 2800 MHZ

AUTO TRIGGER & HOLD YES YES YES YES
SIGNAL BAR GRAPH NO i YES YES YES
LOW BATTERY IND, NO YES YES YES
ONE·SHOT & RESET NO OPTIONAL YES YES
HI-Z LOW RANGE NO , NO . NO~ YES

OPTION ' H ST. ts is a high accuracy, high stability, time base upgrade that
can be ordered with any ATH senes model (02PPM TCXQ).•...............S1 00.

~
ECOIlOmYFreqoeocy Colwlter
1-1300 MHZ. 3 gate eres.
Hold "'"'"(No ATH or Bar Graph) ....S119.



See where all the Packet

t-----'--.,-us~-r_s-a r.e headed- ---'--
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APRST" software jncluded with PK-12

It iseasy tosee where Packet users are headed when you take a
Jook at the PK-I2. AEA'5 1200 bps, VHF{UHFPacket TNC.

The CPS firmware and included Automatic Packet Reporting
System (APRSTM) software allow you to receive and transmit
position information. The PK-12 is CPS, Loran, ARNAV, and
ULTIMETER II compatible. If your computer has limited COM

_"po;~rts, get AEA's optional APRS Adapter Cable shown below and
"" connect your CPS receiver and PK·12 to one COM port.

Gateway fi rmware lets the PK-12 work as a node for faster
throughput and increased channel efficiency. Three users can use
your PK·12 as a Gateway, you can communicate with another
station, someone can be leaving you a message in your Mailbox,
and others can be digipeating through your TNC- all at once.

Control is no problem. PC PakRatt lite, the, Packet-only, DOS
control software comes standard with the PK-12:For even more

+-_control. use PC PakRatt for Windows 2.
Is mobile Packet radio you..!, thing? The PK-12

is low priced, it's small, it's light, it can ron on a
9-volt batte ry, and it does GPS- the ultimate
mobile feature.

I

PK-12 FEATURES:
• GPS fJrlllWOrl • Gateway firrrMJe
• 1700 bps YHf/UHFfade! • lolr Prir:e
• Runs Oll Ohoh borlery • Special, emy tommand set lOf beainners
• Compotible with AU Log Windows 1 • Complllible with AU P( PokRatt rllf Windows 1
• APRSTMsoftware for GPS use included • PC Pak Rotl Ute (ontrol 50ftwareillCluded
• ISKMa ilbox sfondordl32K RAM) • Expandable tolOOK Mailbox (128K aAM)
• Ret:eiYe &lanrse 100000ld~ge5 • Control third potty traffic
• o,licId msAdopter m iluhle • AU HOST mode
• i0oi, Io~, .nd -iY .1Iciort • EmmaIIlIdiWmo.
• StondcrJ S.P1NDIN • LiIiIed One Year Worrutdy
• SpeciJI tolmllIOOs oBow roo )0 dloose who (DIlIltds )0 the /1·12
• Stand AloneTrllOOng----with II GPS ret:eiYer, maIO, IIlld 1'1·1 2, go IIIObiIe &leto~ hoB: you

ri f you're not using the PK-12, where
are you headed? Experience the
power and value of the PK-12. Call
the AEA literature line at (BOO)r . 32·8873 for

details. See vour,
favorite amateur
radio dealer for
best pricing.

UJ
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NurTIbIf 1 on your Flt :lt K ill. c.n:l

Wayne Green W2NSD/ l

N EVER SAY DIE

speakers in 1951 I went to the bank,
borrowed $1 ,000 on my ear, and got a
smaH wood shop to make a lew l.I'lits
jor me, Within two and a half years I
had five lactories wor1l.ing full-time to
fill my orders and I was the largesf
manufacturer of loudspeakers in the
country. In terms of today's dollarelles
I was selling about $20 million worth a
yeer. There (JOes Wayne, bragging
again, rigtlt? No, it's really not that I
Just wanl lO show you that I'm rot witt ­
ing pun and baloney. I've been there,
done that . I'm Irying 10 encourage you
to do things by proving they can be
done because I've done Ihem. Like
Ihe time I dieted 20 years ago and
look off 85 pounds , , , and have kept
it off.

TheI8 al8 endless businesses you
can stan in your spare lime wittl any a
modest investment. But you have 10

keep your eyes open and your imagI.
nation tuned for cccortoomes. I was
lucky in lhat my mother's father was
an inventor. A successful Invento r,
He's the one who he lped Henry L. .
Doughel1y get going In me oil busi ­
ness . .. now known as c rtcc. He's
me one whO stepped in and recma­
nized Conlinental Can Company with
innovative new products during lne
depreSSion, tM keeping it lrom going
lIlOer. IrS doing fine loday. He was a
good role model.

My rather was an entrepreneur too.
He saw the opportunities In ire flying
business, so he learned to fly in 1921.
He did the usual barnstorming at first.
did the first study of Ameriean airports
lor the Departmen1 of Commerce, buift
Cenlral Airpon l or tne Pn iladelphia
area. started the first lI8I'ISatlantic air­
line, and so on. We're working o n
reprinting his Ancien t Aviator articles
from 73 in book fOnTI.

My fri end Joe Sugarman W9!QO
saw an opportunity to sell electronic
gadgets 10 yuppies and made millioos
With his J S&A mail order operal ion.
He's now doing just fine selling B1u­
Blocker glasses via TV inlomerciais.

Once you tune ycur m ind to i t ,
there are endless enlrepreneuna! co­
portunities. I started my first business
when I was 13. I was Into stamp cor­
lecting and I noticed that tham was an
interes t by collectors in buying bulk
stamps, so I went into ecseess as the
Elm Stamp Company_ I bougnt 100­
pound t>ags 01 sta mps, repackaged
them in uve- and ten-pound boxes,
and buill a nice arne business. That
was Just before I got inlerested in ra­
dio at 14, whicn then tocx over my
time. II still does.

It's frustrating tor me to see people
wasting their time watch ing sports,
soaps, sitcoms, and on Idle gossip on
75m or aSL-nunt ing on Ine nigher
bares. With so many entrepreneurial
opportunilies out there. why leave Ilttle
more than a headstone and a lew
poorly brougtlll4l children as your on­
~Ogocy?

To lind oppoetonmes you need to
read. There are products and services
needed in just about any lield you look

ContJnued 00 page 82

peration?" The world provides plenty
of entertaiM'lentlo help us wl'lile away
OUT lives iostead 01 using our time 10
make more money and maybe provide
some products or servcee which Wi"
help tne worl d to progress. For en­
trepreneurs, I snould put those two
benefits In the reverse order.

ArtiCles In the business magazines
b y w rite rs who have studied en­
lrepreneurs tell us tnere are some
common factors. For one, none ol tha
realty successful entrepreneurs have
gone into business witn the primary
goal ol making money. They 819 usu­
ally in teresled in doing som ething
wh ich they feel needs to be done .
Sure, they know they have to organize
their enterprise so it will make money
il they are going IQ accomplish any­
thing . but thars secondary and a nul·

"""'"Few successful entrepreneu rs
bother to finisn col lege. Tl'ley are too
impatient They discover that tney
aren'l getting a good value lor the time
they are spending. They ligure out that
all a college education can really do Is
provide a basis lor tumre learning . It's
only a tceettc learn. It's a ridiculoUsly
expenSive, time-wasting IJCkel.

The racIar)amming \.OIls si"llie. h
con sists 01 an antenna tuned to the
radar frequency wn ich reflects me
radar signal back wittl a stronger reo
flection IIlan your car produces. In the
antenna Is a diode wh ich modulates
the reflected S19r.a1 and fools the co­
ec e radar unit inlo indiCating whatever
speed you wan t it to indICate. Since
tnere is no tra nsmuter. me device
does not requil8 a license and is thus
co mplelely legal 10 use . trs a niee
countermeasure.

An emrepreneur would look at the
a rtic le and see an obvious public
need, and thus an opportuni ty. As I
po inted out in the first paragraph of my
Introductio n to the arucre. " . .. the
main reason for publishing this article
is Inal It is an example 01 apply ing
ham lechniQues to make commercial
prodIlCtS. M. a delector of poliCe radar,
one which retums a strong echo m0d­
ulated 10 indicate Whatever speed you
wish, it is possible that a lot 01 these
could be sold."

It doesn't take a lot or money to
start a small manuladurlng business.
When I decided to start making loud-

we 'd have a great supply of cheap
computers lor our shacks.

How hard is it to upgrade old 8086
Pes to a 386? Or beller? Is it pracn­
oaI?

Maybe you could survey the com­
puter exhibits at the next remtest you
enerc and send me e report on whal
you've lound that look like bargains ,
and what you think are rip-offs.

II you get a chance, take a good
look at It1e 73 VO sections in the mid­
'70s and you'll see how much hams
were into computers then.. Wei, it's 20
years later and the onty tning ttlars
changed is thaI hams today naYEl even
more interest In computers men they
did a generation ago . When a May
1976 issue turned up the other day I
cl1ecked and lound we had 25 pages
of computer art icles . Plus my page
and a harll.'O section editorial .

What's ThIll Damned NoI..?

It' s Opportun ity, banging away at
your door, so why are you silling there
wasting your lime when you could Just
as well be making money? A ton or
money? 01 course, I'm probably irritat·
ing you about thiS money Ihing be ­
cause you haYEl undoUbtedty already
organized your life so you are working
at a job you realty en;oy and making
more than enough money 10 do jusl
about anything you want. However, if
this is 11\19, it sure isn't reflected in the
mail I'm gelling.

I got to thinking about this when I
saw two mail order companies selling
a product which I'd recommended you
think about as a commercial product
when I published the schematiC and
eeteus in an a n icle 19 years ago.
Okay, so I was ahead 01 my lime
again . This is a g reat l ittle device
which jams poliCe radar signals. And,
the best part, it's a device which does
this legally!

The ertiCle appeared In the Holkiay
1976 issue, pages 32-35, In the intro­
duction I explained that this simple
unit could be home-built lor around
$10 a nd should sell like crazy at
$49.95, II's on the mark-e t now lor
$100, which is about the same as $SO
lwefI ty years ago.

So what Is it that gets some people
to think as entrepreneurs, while others
just l rudge along from day to day, jv­

ing lives of frustration and "quiet oee-

Macar PC?
Sherry poinled something ouI lO me

that was so obvious that I jell stupid
lor not noticing. She asked why I'm
not running more oomputer articles in
73? Hmm . Why indeed? As soon as
she asked, it hit me. At the Virginia
Beach hamfest over hall the exhibitors
were seiling computer stufl. Even al
Dayton the number 01 computer ex­
hibitors has been growing and grow·
ing. And the Ilea market is packed with
computer stuff. Yes, hams are buying
computers, drives, software, boares.
and pal1s . They're buying them big
time.

I remembered back to 1975, when
the first mcrccoroputers came on the
market and !he enormous interest the
Ion of computer artces I published in
73 generated. later I reprinled tha ar­
ticles In a book on computer basics
and it sold ~ke gar9Justers.

Today I dotbt that one ham shack
in 50 Is comple1ely wiIhouI a comput.
er. we use 'em Jor logging, lor copying
CW, ATTY, stew-scan , packet ,
AMTOR, ham satetl ile antenna aim ­
ing, and so forth. We use 'em to oe­
sign cirools, antennas, draw schemat·
es. ee.

Now what all thai means is that I
wanl 10 see a wtlole Ioi: more articles
beWlg submIIted on using COIJllUIers in
amateur radiO. I want 10 see them lor
Pes and Macs. I wanl conslructiOn er­
tides on making boards to help us do
our dirty woril. And on ways 10 modiry
existing boards lor amateur appuce­
tions, or even other things around the
home thai might at Ieasl Ingratiate tha
XYI... and make her s1igh11y more toler.
ant d your hobby.

73 readers are interesled in user
reportS on ham-()rien1ed software an(!

accessory boards, so when you Iry
something ne w, keep notes . Wit h
more stufl appearing on CD-ROMs,
such as the Callbook, we all want to
keep up with anything relevanl to our
interests on CD-AOMs.

How about converting older com­
puters so they ca n use cu rrent soft·
ware? Is there any way to L4J(1ate an
old TRS-DOS or CPM computer so it
can live in a PC environment? Or are
all ecee old computers Just boat an­
chors now? There are hundreds of
ltlousands of !hem kicking around, so
if there's some way to update them

4 73 Amateur Radio Today . April, 1995





"Thanks lor a great mag. I subscribe to
Radio Fun also. I like to read through It, get the
'news, J and have a good sampler to pass on to
prospective hams. It's a good recruiting tool."

LmERS
L.~II White KA9AMJ, R08nok.

TX Wayne, alter reading the January
19ge issue I tell it was certainly time to.....

The revIeW of the Yaesu FT-840 was
rigtlt onl I bouJllt 008 six months ago
as a replacement lor an ok:I rig trial rd
had and Iik8d a lot.

I consider the FT·MO superior as
being DOS rather than Pl.1., and havllg
a backlit LCD display father than the
iflllOSSible-to-read-ln-the-sunlight green
gas tubes In the old rig. Having more
memories in it doesn't hurt. either. The
key !actor In my buying the radio was
its ability to slore band segments Into
tunable memolies. That~ us m0­

bile HF operators 10 use me tuning
within the memories Instead 01 the
VFOs-eonveniently klHlp ing us from
tuning out cl band (or license privilege
frequency range) without having to
watch lhl!I display like 8 hawk. That's a
major plus while mobile In city IraltiC.
UnkJrtunately, even the Yaesu reps al
Ham-Comm (Atlington. Texas) weren't
aware oIlhe radio having this Jeann.
One specifJcaIy said iI couldn't do it­
Ihough their own literallJre Indicated il
could. Hmrml.

The construction article on the 10
meter Pyramid Antenna was good-l
may consider building one. I currently
t\ave a couple of frve-element yagd 11'Ill!
will get prelerence , though. My main
clesire is tor a good mobile anlelV\8. lhat
Is shott enough to go into a parlo'.ing
garage and still produce a wallopillQ
signal. So tar the beS1 anNlnnas seem
10 be w8ylOO tal andIOfellpOOSive. I've
gol some Ideas so maybe 111 hack at
that. Maybe Mr. Bilal (Bilal Company)
has an answer.

Best 01 aU in thiS IssUe was (as often
is the case) yQl.- edilorlal . You are one
of the lew toIkS lhat I can consis1ently
rely on 10 prod your readers inlo bang
scWe In getIi 19 something done aside
from exiSling-or al Ieasl oognizant lhat
Ihete is more to Me.

I have often wondered about gravlly
wa vas and rll iated phenomena. It
seems lhat the ability to measure them,
le i aIooll the ability to shield/dilute them
Of enhance them, coukl be very valU­
able. Imagine the irt'4'8d lhaI could be
had in the~ of lranspOrtaOO1, secu­
rily', and likely in manufacturing pro­
~.Ioo.

St:Jr&a!' spectrum transmission is an
appealing thing, too, especially thinking
abo ut hOW it pa ralle ls with the ISDN
services the communications and flCIoN

comPuter industries ere !lying to get a
handle on. Maybe we need to come up
wiItl a better way to make it more ac­
cessille tor lewer dollars. Maybe use a
lesser adap181ion 10 automaticaly stVI
trar'lSt'MSiOll frequencies 10 lake advan­
tage 01 better propagation and save a
few watts of power while getting just as
good or better transmission quality
(fewer resends and belter signals).

I have an Idea aiso to maybe offer a

Number 2 on )'Ow r n 1tadr CIIn:l

From the Ham Shack
competitive service to the flCIoN-inellec­
live patent system. I've leamed tech ­
rVques that our "friends" In fOfeign mar·
kets use to make the patent system
\IIIOr1( against us (the U.S.). Maybe an
alternative sys te~ith appropriate
court representatiOn (ugh!) is what's
needeet. Why nol privatiZe 11~te
with the eltisting one? As you know, the
individual with a brain can outpel1orm
the "gummint" any day fo r ettlciency
and productivity. Why else do we keep
getting ctlarged more tor a letter to be
mailed more slowly when at the same
time it's getting cheapet to coonect to
the fntemet aoo send pcnees, video.
SOlnt and IelCl in a matt. of seoonds
(Of, at worst, mrutes)? rve personally
resolved to use the snail mail for in­
creasingly Jess of my correspondence
and use E·mail more.

Thanks lor e great mag. I subscribe
to RadiO Fun also. I like to read through
it , gel the -news; and have a good
sampler to pass on 10 prospect ive
hams. h's a good rectUiting tool.

Geolge M. Crewe VE3TPD, WMat·
ley, Ontario, Canada Wayne, I have
en;oyeet your colulTWl and your maga·
zine over the years. I have only been Ii­
ceosed lor three years but I have beeo
a reader of 73 since I .....as old enough
to read.

My dad was a subscriber to 73 lor a
year or two back in the '50s. He had al·
.....ays wanted to become a ham but lor
whatever reason he could never seem
10 master ON. Being a cornrn8lcial fJSh.
erman and boat builder, he was very
busy and lack of time , I guess, was a
fador.

Alter WWII, there was a pile of sur·
plus equipment available and he ac ­
quired quite a bit of if with the purpose
of building an AM marine band rig lor
his boat. Advanced theory would not
have been hiS problem as he quickly
came up wiItl a converted 19 set 10 lil
the bil . Although as illegal as could be,
lhat rig did the job 01 adding to the sale·
ty 01 alai 01 people for abOut Ihree
years until he finally got a license and a
legal rig. When someone was in trouble
and needed help, he was one 01 the
first to come to their aid. regardless 01
the weather.

I st ill have an old Marconi RCAF
transmitter of m whCh I hope to put on
the air on 80 meter CWo I fove ol d
equipment My main HF rig is an olet
EICO Model 753 (7 drifty 3). I also run
an old Galaxy III on 80 meter CWo I
have an old Marconi Marcomm II that I
stripped the Innards out of and convert­
ed to CW on 80, 40 and 30 meters. An

oIet Marcomm 111 fdls the bll lor some
...".~ on 160 melef AM phone.
To pul the whole Ihing into focus, I
spent a 101 01 lime looking over Dad's
shoulder as he bum mcee Heathkits
and tuned those old Marconis on the
boat.

Dad was someone who .....orked hard
all year and when SUI'l'\lTl9( came he lett
t»s business to those who worked lor us
and toured the Great Lakes system in
m 54-1oot caDin cruiser. For six .....eeks
home was llIlyllIhele be'-1 here and
Thunder Bay. Once north 01 the 800, ra­
diO staliOnS were lew and lar betWeen.
This is where I came to enjoy SWL and
broadcast band DXing. Outing the day
the BBC and a numbar of other SW
broadcasters filled the bill. At night it
was nothing to pick up stations like
WBZ in Boston or WABC in New York.
This was a hobtJoj wI'*:h I had rome to
er10Y at home and d do toelay.

Bad\ in 1981 , I took a eec-rv ser­
viCing course wilh the Nalional Radio
InstiMe. For the better part 01 10 years
I serviced TVs and radios part -time.
They always told us In school that peo­
ple never comple te correspondence
courses. I have two diplomas thaI say
they're wrong. Working full-time as a
quality oontrol in5pector in a factory and

'<fI'()I1(ing on the side got a fittle tiring.
Three years ago I dllcidecl to get back
to er;oying electronics as a hobOy and
nol a job.

Last lall I decided to get back to
school again . This time the StJbject was
broadcasting. Back in 1962 the broad·
caster and actor Lome Greene started
the National InstiMe 01 Broadcasting In
Toronlo. I am proud to be a graetuate 01
their radio and lV broadcasting course.
last year I had the p1easuru of chatti'lg
.....ith an old friend of Greene's on 12
meters. He had known Greene lor a
nur1't>er of yllBr5 and II kind 01 put the
iCing on the cake. He mentioned me In­
stilute, but was unaware that America's
lamed "Ben CartWright" had worked lor
the CBC lor a number of years oerore
moving s18tesde. The lale Mr. Greene
had run a corrvnercial promoting ama·
teur radio on esc IelevisiOn wNctl ran
up 10 a yeaJ after hiS clealh. HiS legacy
lives on and the broaocasting school
Itlat he Starleet is bigger lhan ever.

In a recent column you mentiOned
that you were considerll'Q producing
a talk show on ra dio. Great stulll
We need all of the publiC awareness
.....e can get. Radio Havana does iI
with Arnie Com, so why not do it over
here? I had the pleasure of WOrlo'.ing
Arnie a~ 01 years ago on 6 me­
ter phone and alt oftha lime I kept
wondering where I had heard hiS volce
before. Upon recalling his rad io pro­
gram I remember thinking !hal f never
dreamed I would get to talk to him
In person. Ham radio has int roduced

me to a lot of really neat people.
Kudos on yQl.- 'oIIIOrIo'. wtltl coIcIluslon..

ThiS is something whiCh I believe wiM
1oIe\l8r change the way we live. There
are too many people (COfI"4'laoent in6­
viduals and wil lfully ignorant) who c0n­

tinue to say that it can't be done. These
are the same type of Individuals who
said that we would never reach the
moon, travel faster than sound, fly, or
send messages wiIhouI wires. It wi be
done, and il will be done even more ef­
ncienlly now because of tIW'Igs ike the
Internel, which enables researchers 10
access each oI1ler's findingS and rom­
pare notas .

73 lor now, and keep on writing.

Dave Horst.1I VK2KFU, Wahruon­
9&0 NSW, Au,traUa As f write ttVs, Aus­
traian amateurs are up in arms 0YeI" a
proposal thai will nearly cIoOOIe our I­
cense fee,-1 have never seen so
much packet radio traffiC! Our annual
lee is currenrty AUS37 (II was $36 last
year) , and late in December, just before
Christmas, the SMA (Spectrum Ma n­
agement Agency) an nounced that a
ne..... c harging scheme ..... ill be intro­
duced from March 1st, whlch will have
the eaect of nearly cIoI.tIing the lee to
$69 Of more.

Some peculiar logic (ewn lor PIJJk
servants) is used 10 justify this, and II
seems the "user pays" principle has fi­
nally reached the Amateur Radio ser­
vice. There are three com ponents to
!his new fee: IssuelAe-issue, Spectrum
Maintenance Tax, and spectrum Ac·
oess Tax. The SMA claims that it c:osts
$140 to first issue a Ncense, and as
Amateurs apparenlty keep their licens·
es lor 10 years this is amortized 0Yef

that period, which when added 10 an
apparent -' cost of $11, leads to
a re-issue lee of $25. The Spectrum
Maintenance Tax is explal l'led (and I
quote) : "The Spectrum Maintenance
charge Is the proportion of costs 01 file
on-gOing worII' 01 the SMA.· We think
this means thai the Sl.Jflspots have to be
deaneet 8Y8I'Y so often. The Spectrum
Access Tax Is based~ the pl i1 lClp1e
01 "spectrum denial; whiCh is to say
!hat Amateurs are us ing frequencies
whiCh couIcl be used by oItler services;
a figure 01 $35 was arriveet at by mea­
suring the amount of spectrum aaocet­
ee to Amateurs (on a slid in g scale
where UHF Is worth more than HF) and
dividing it by the number of lice nsed
Amateurs.

I wish this was an Apfi Fool )oke,
bull am nol kidding; the genal aIleeling
01 Amateurs is that our national boety,
the WIAl!ess Inslilule of Australia, has
te t us down, and Amateurs are being
eXhorted to write letters to politicians,
!he media, ete.

Here is some food fOf thought last
0C1ctler, CB lees were dropped entire­
ly, as apparently it was not worth the
bother of chasing unlicensed operators;
at a then fee of $18 the 358,699 li­
censed operators (as of June 30th
1993) netted the govemment a total 01
$6,456 ,582. At the same lime, the
18,142 license d Amateurs provided
$634,970. Are Amateurs being made to
pay the shOl"tfaU? II
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•

• Inpul ranges avail: 50-S2. 136-138.
144·146, 145-147, 146-148, 220--222.
222·224 MHz. 432-434. 435-437,
435,5-437.5. and 439.25 (to chan 3),

• Kil le.. caae $49, kit w/cau I SNC
jack, S74, w&t In case $99.

RECEIVING
CONVERTERS

LNW-(*)
MINIATURE

PREAMP
ONLY $29u,$44 ......__

• GaAs FET Preamp sim~ar 10 LNG. ex­
cept designed for loW CQ1II ' smen size.
Only 5/8W x 1-5! 8'L x 3! 4·H. Easily
mounts in many eecce.
' Speedy It/fIIng "'''l1<f. 2~35, J~~. ~9Q.

90-- f i'll. flO-ISO, r50-lOO. ,)(}()-210. 400-SOO MHz.

FEATURES:
• Very low noise: 0.7dB vt1I, O,adB uhf
• Hign gllln: 13-2OdB, depends co req
• Wide d ynamic range - resist over1oad
• St ' bl.: Iow-leec.lbad< dual--gate FET
"Spody ltlfWlg- ..-.ge:~3D. 4lI-5lI. 131· ' 52.
f52· f71. ZfO.-l30. >000-4~ IlOO-__

XV2 'or vhf lind XV4 10' unto Models to
convert 10M sse, CN , 1m, etc. to 2M. 220,
222, 432,435, and atv. l Woutput.
Kit only S89. PA's up to 45W available.

LNS-(*)
IN-LINE
PREAMP
ONLV$89,,$119__
• GaAs FET PrearTll with features smiIar
to LNG series. except lIutomatically
swltche, out of line during transmit.
Usa with base or rTIOb<le transceivers up
1025W. Tower mounting brackets incl.
' Tum"f} 'ange' 120-175. 200-24G, 01 4(lQ.5GG.

LNG-(*)
ONLV$59...........

HELICAL RESONATOR
PREAMPS

=~ [_!~
ators leduce inter­
mod A CJou-oanc:l
Inl erference n cnticaIlIDOk8bOllS
MODEL HA G-{· ), SI4 vhf, S110 uhf.
"Spoo;:II'y lU'IirIg 1lWl9": I-Q. fso. fSO-I&'. ' llZ­
174, 2 13-133. 420-4lO,

o.ow _
ca ..8MefS 10
leoei¥e Vhl... '"...... on .
1QM'kl \ • .

TD..J SUBAUDIBlE TONE DE·
CODERJENCODER. AdJustable lot
any tone. e ,pecially for ... peale" , WIth
remote control activate/dead,Vale provi­
eicos '" kIt $29, wired &. tested $59

MO-202 FSK DATA MODULATOR &
DE -202 FSK DEMODULATOR Run up to
1200 baud d,gltat SIgIla!s ttvough any 1m
transnwtter &~ AA
-.~ .~. " . ,~u~
~~. .: -- t. . Uffr
telemetry. ~

etc , kll ea $49, w&t ea $79

9600 BAUD DIGITAL RF LINKS.
Low-co st packet networking syslem,
cons,sllng of MO-96 Modem and special
versions 01 our 144 , 220, or 450MHz FM
Transmitters and Receivers Interface
directly With most TNC's Fast. diode­
switched PA's output 15 or 50W CALL.

ACCESSORIES Low Cost GaAsFET
PREAMPS

TD~ SELECTIVE CALLING Mod­
ule. Versat Ile dImf controller WlItI 1
latching output "'-rtes speaker untIl
SOfI'leOIl& calls by sending yo...- 4-d!gj1 II
code Or use it woth a tong II zero liigiI to
alert anyone In club Also may be used to

~r.~.~.~~.~,~,~~. ~[;1:9~:~S79
TD·2 DTMF DECODER/CONTROL­
LER. 16 digits. prog rammable, toll-cal l
resmctor. Can tum 5 fUflCt ions onIoff

.... klt $89. wored & tested $1 49
AP·3 AUTOPATCH. Use WIth TD-2 for
repealer autopalch Reverse pald'I and
phone line remote control are SId

... kit $89. wired &. tested $149
Ap·2 SIMPlEX AUTOPATCH TinWlg
Board Use WIth above lot SImplex opet"~
atoon USIng a transceiver _"- kit S39

COR..J REPEATER CONTROLLER.
reeuees a,*,5table tail and tIme-out
tuners. solid-state relay. courtesy beep.
and local speaker ampl ifier , ... ... kll $49

CWID. DIOde programmable any lIme in
the Ileld, adjustabl.. l one, speed, and
timer. ....,..... ,.... ....." ..." .....,......,. kit $59

COR.... Comp lete COR and CWlD all
on one board CMOS logiC l or low power
consumption EPROM programmed;
specify call ... ,... kit $99, w&t $159

E . 'l:~t
:..-:;:::~O o.~t\r~
Dogltal lC records J> .....,t
up to 20 seccecs :) 1/ "i
01 your VOIce " 5
Can record mullople id messages Tail and
tnne-cutnmers, courtesy beep, sohd·state
relay to key transmitter. kit $99, w&t $149

Versatile DVR-1 DIGITAL VOICE
RECORDER Module. As a voice IQ', r
&;e rePeat' r l , reoords yoor vO>Ce. usmg

b.Jdt-on miaophone or external moc.
JuSI the thing lot fox hunl xmtr Id' May
also be used as a COlTleSI caller to play
bad< one or more messages through yo...­
transmrtter at the press at a SWItch. Used
as a m io (flepad. it can record me
audio 0J!P0JI a r9C8IVer - up 10 20 sec.
01 anytl1lrog YOl.I might want to reean later.

Play back as
01100 as you
I,ke ttvough a
small external
speaker Ex,
tenswe man­
ual tells how
to usa multiple
messages and
adapt to many
applIcations.

...... kit S59, w&t $99

pealar. enable 8Ithar open or dosecI
access tor repealer or autopalch. &1CI
enable toll calls. 'ever5EI patch, ker­
chunl<. Mer, SIte alarm, acx rcvr.

.Change CN speed and tone , beep
deiay, tail urre r. and courtesy beep
type lit IIny time by owner password
protected dtmt commands,

.Aux lllll ry receiver Input for '~"""bU.U
CJ05& linking repeaters

• Color coded LEO , lIlus Indic.llofS

'- - .=

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

You get more feabJres for your dollar with the

. AvaiIllbie lor the 143-174. 213-233.
42(}.475. 902-928 MHz bIros.

• FCC type accepled tor lXlmIT'lllrcial
service 101SO & 4SO bands.

. Sill CQlJrtesy beep Iypes. including
two pleasant rnura-tone be-sts

. Open or c lo sed acce.. autopatcn,
ton-can restrict. ecto-ctsconnect

.Revern Autopatch, two types ,

. DTMF CONTflOL: over 45 functions
can be coo Ib oiled by 4-dig~ dtmt
command, via fadio Of telephone.

• OIImer an inhibit ill ~opatch or reo

Also ava ila b le in rf'l ighl enclosures, and wlth d ata modems.
FM EXCITERS : 2Wcontinuous
duly. TCXO & xla l aven optoons
FCC type -.cf;ep tw mr f;om7
high b-.nd & uhf.
" TA51 50-54, 143-174, 213-233

MHz "'" kit $1 09 , w&t $189
" TM 51 421)..475 MHz

kot 5109. w&t $189
• TA901 902-928 MHz.

(0 5W outl : w&t $219

VHF & UHF AMPLIFIERS.
For 1m. ssb. atv Outpullevels from
lUoNto l OON. Several models starlJng aI $99

FM RECEIVERS :
• Rl441R220 f M RECEIVERS lor 143-174

or 213-233 MHz Sensi llV1l front enc
0,tecv, both crystal & cefarn,c if f,lters
plus helical resonator front end
for eacepncnat select,vlty >100dB at
t12kHz (best aveuabre anywherel)
rtuner-prcot hysteresis squelch;

. '" .... " " kil $149. w&.t $219,
• R4S1 FM RCVR, lor 420-475 MHz

SImIlar to aooW! ...klt $149, w&t $219
• R901 f M RCVR. lot 902-928MHz

TnpIe<:ortversoon. _. $169. w&t $249

• R76 ECONOMY FM RCVR lot 28-30. 50-54, 73-76, 143-174 , 213-233 MHz,
wJo helical res II seledlVl!)' >l00dB at tl2l<Hz KIIs $129. W&I $219

e R7a MONITOR FM RCVR Kit tor 10M. GM. 73 MHz. 2M. ni-b<Vld. or 220
...[ W MHz. IF selectIVIty GOdS at ±l2l<Hz Great lot /t'lClI'IfIOITI repeaters.

amateu' caIlirtgIr~ or packet radio 1reql.Jl:lllC>B$. and lot listen­
i'lg to commercial twO-way radio. police/lire frequencies. or weather toeecasts
Good , Iarter kit, 100; easy 10 assemble and align. __ .__ ..... ,Ki1 only $59!

• R1 37 WEATHER SATELLITE RCVR for 137 MHz. Special If I llIers tailored lor
wldeband tm. Lowest cost receiver available ., k it only S89, w&t $149.

" We also have preamps and receIVing converters tor 137 MHz, and we carry the
Weather Satellite Handbook by Ralph Taggart.

REP-200 REPEATER
A fully microprocessor-controlled repeater with autopatch
and many versatile dtmf control features at less than you
might pay for a bare-bones repeater or controller alene!

Kit $1095; w&t only $12951

-~~".-'"

e
REP·200T Voice Message Repeater. As above, except

N EW inc:Udes 0!gQl Voice Rea:ll"der. AIows message up to 20 soc. to be
remotely rllCOrdtKl of! the lIi, and played badI III IJSef request by

DTMF command. or as a periodical voice id. or both kit $1145, wAt only $1395

~ REP-200C Economy Repeater. Like REP·200, except uses

~~OR.~, .~~.~~~ . ~.~..~~~~, .~.~.tr.~..~..~~~~~:~n~;:~;;~~:~I~~;:
RE"P-200N Repeater. Want to use your ACC controller, etc.? No problem!
We'U make you a repeater with If modules only, Kit only $695, wI t $9515
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A look at too 145 GHz equipmenr uS8d10 set a new WOOd ast.wee recotrJ. (see t~.)

FCC Releases Vanity Rules
The Federal Communications Commission

has released the oetaas of rts plan to imple­
ment so-called vanity callsigns 10 radio ama­
teurs. The commission's new computer sys­
lem will continue to assign call letters in the
traditional consecutive sequence; however,
soon the FCC will be able to accommodate
these who desire a call sign of their own
choosing according to a system of four starting
ga les:

Gale one would allow a previous holder of a
caJlsign to apply for thai callsign, or if the hold­
er is deceased, a relative could apply.

Gale two would allow the 66,000 Amateur
Extra Class operators , having passed the
mostdifficuh of amateur exams. 10 apply.

Gale three would allow the 112,000 Ad­
vanced Class operators, having passed the
second most difficult exam, to appry.

Gate four would open the system to any Ii·
censee, Incl uding a club station license
trustee, 10 apply for the callsign of a deceased
former holder.

The FCC Is ex pected to announce the
opening 01 each gate by means of a public no­
lice. First, the commission must prepare me
new application-Form 61o-V. The Notice of
Proposed Rulemaking for the personalized
calls was adopted way back on December 13,
1993. A fee is expected to be charged for the
privilege 01 holding a van ity call sign . TNX
W5YI Report, Feb. 1, 1995.

Emergency Center To Link
Ham Radio With Internet

Plans lor what organizers call 'the world's
first public emergency communications center"
have been announced by a Colorado amateur.
John Hart N00CF of lakewood, Colorado,
says he is starting the -E-COMM- COrlYTluni­
cations center as a ron-proat organization to
link amateur radio with the internet wor1dwide
to expe dite eme rgency commun ications
among disaster victims, family, and friends.

"rhe concept of E-COMM is simple," Hart
said . "II you are in a city whe re disaste r
strikes, or it you are experienclng an individual
emergency, E-COMM will pass a health and
welfare message, anytime day or night, to
your fami ly and friends, ...merever they reside,
even it phones are down and power is cut . ...

Getling a message to E-COMM is accom­
plished in cooperation with ARES, the Amateur
Radio Emergency Service. The new emergen­
cy center plans to term a strategic alliance with
ARES operators and groups. Those operators
and groups are expected to be listed in city di­
rectories and other databases.

The new communications center to be built
in lakewood, Colorado, will include HF, VHF,
satellite, packet, an e-mail server, an ftp serv-
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er, and a WWIN server all connected to the In­
ternet. For more Information you can contact
founder John Hart directly at E-COMM. Inc.,
767 South Xenon Court, Suite 117, Lakewood,
CO 80228; (303) 987-3246, FAX (303) 987­
3246, or Internet: jharttJ teaJ.csn.net.

Mighty Microwaves From
Denmark

According to Steen OZ9Zt, it was a surprise
to learn after the Danish Microwave Actlvity
Week 1993 that what they thou ght was a
world record on 145 GHz had been broken al­
most before it had been set. The aim was to
set a new record in the course of the D. M. A.
Week 1994 but the weather did not permit
this . Therelore, a decision was made to at­
tempt the new record as soon as the weather
improvecl.

Organizers selected a distance of 11 kin
over Arreso, which had been previously used
for the first 10 GHz tests back in 1983. A talk
back fre quency of 47 GHz was eventually
agreed upon.

The SSB eso was carried out on 02-07·94
at 16:30 GMT with a 5-6 / 5-7 report Stability
was surprisingly great-the frequency differ·
ence was only 146 kHz in relation to the esti­
mated difference, and the frequency drift was
acceptable.

The following equipment was used fOf this
feat: DB6NT's 12 GHz injection chain and
doubler/amplifier (12124 GHz) and a double­
balanced harmonic mixer with four Russian­
made diodes. Transmitter output was -7 and
-9 dBm, the receiver noise figure 13 dB. The
aerials are 25 em Procom dishes with a back­
fire feed system. Acrording to OZl UM's cal­
culations, these stations shou ld be able to
transmit 60 kM! TNX OZ9ZJ.

Thailand Celebrates
Communications

On 4 August, 1994, Thailand celebrated its
National Communications Day. The theme of
this year's celebration, "Communications fOf a
better life of the Thai peopIe ,~ was celebrated
by speeches, tributes, an exhibition, a two-day
seminar-ettended by both local and loreign
participants--the issuance of commemorative
stamps, first day cover and the dislribution of
commemorative books. TNX Newslerter of the
lTV,

Japanese Amateurs Help
Earthquake Victims

According to the ARRL as reported in the
Ham Arundel News, more than 200 hams
were key contributors to emergency communi­
cations in earthquake ravaged Kobe, Japan
recently. On January 16, the major temblor
shook Kobe's metropolitan area, killing more
than live thousand and leaving tens of thou­
sands homeless.

Amateu rs and their radio stations have
been instrumental in connecting reliel centers
and proViding information on road conditions
and traffic, health and wellare, and the avail­
ability of food and water. Hams have also
been key in helping residents locate missing
loved ones.

Some two hundred handhelds were provided
in cooperation with the Japanese Amateur Ra­
dio League and the Japan Amateur Radio
Equipment Industry, at the request of the Min­
istry of Posts and Telecommunications. In addi­
tion to the 430 and 1260 MHz HTs, three re- .
ceater stations were supplied by JAIA member
companies IOf the rescue operation. TNX ARRL;
The Ham Arundel News. February, 1995. II



BASIC Stamp I Module (BS1 -IC)
8 general-purpose 110 lines
256-byteprog ramspace (100 instructions)
4-MHzclock (2400 baud serial , etc.)
$29, $39 with carrier board'
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"""

BS2-IC
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• Carrier boards provide battery aos. profotyping
area, programming connector, and reset button
(BSt-le carrier Shown).

BASIC Stamp II Module (BS2-IC)
16 general·purpose110 lines

2048-byteprogram space (600 instructions)
20-MHz clock (9600 baud serial, etc.)

$49, S59 with carrier board *

BASIC STAMP MODULES®
Stamp-sized modules run BASIC

These new BASIC Stamp modules are the latest in BASIC Stamp comp ute rs .
They're perfect for numerous ap plications , from co ntrol- ling model tra ins to monitor-
ing factory sensors. They have 8 or 16 I/O lines, which can be used for a variety of digital and
analog purposes. And like the o riginal BASIC Stamp, these modules are programmed in BASIC. Our special
"PllASIC" language includes familiar instructions, such as GOTO, FO R. ..NE..XT, and IF. ..THEK, as well as SHe
instructions for serial 110 , pulse measurement , and bunon debounce .

The BASIC Stamp Programming Package contains everything yo u need to program Stamps using your P'C. The
package includes our ed itor software, programming cables. manuals , app lication notes, and free technical
suppo rt. The package is available for $99; Stamps must be purchased separa tely.

N

ClearView In-Circuit Emulators
20-MHz in-circu it debugging for PIC16C5x164171 /84/...
Set breakpoints, step through code, and modify registers.
Friendly DOSand Windows software .
$599 each! (separate units for "Sx" and "xx" Pies)

3805 Atherton Road, 1102 • Rocklin, CA95765· USA
(916) 624-8333 · Fax: 624-8003 · BBS: 624·7101• Internet: parallaxinc.com

PIC16/17Cxx DEVELOPMENT TOOLS
Work with PICs in assembly language & C

~" ~;-c"m: '-. if-" " ,. ..if·I ' .... '§.... .. 1; ,. ,1 : Ii.: : " 1; :: .' er I
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NETSURF OVER TO PARAllAX

We're now available on Internet, so you
can contact us more easily than before!

Send email tOinfo@parallaxinc.com
Ftptoftp.parall3xinC.com
Browse at httpf/WWW.parallaxinc.C1Jffl

PIC16Cxx Programmer
Programmer tor PIC16C5x164171174/84/...
Docs on disk; user-supplied cables ' • $99

Printed manuals; cables; power supply - $199P~LLA><

u,·.,v...,,· i, , 'r",~· ",..k .",IIlA'iIC 'il.mp '" II",· P" .,[]"x (' '110 .,,~ ,~~i"'<·"~II,..,km,,,k, or P,,,, Lilax. I",' • 1'[ (; i., a " ..~i'''"r<-J t,. ,d~",."k of MK:".:h'I' T,...:h rlolo~~ . I' ...., 02'95A
I'~.,,,,,", "00 pri '~'" " ,1-.;<", to d u n,ll;<' ",rtho"l n' ~k"', • Pr,,,," a", li S p r,,,," o11ly ; p rice, n, , .her """lOIn," ma~ ,·.ry , • l' '''loI'c,un" ,," , "11,H '~i." 1'" ~ .....~l" i ,,,, M'i W;n,k"", ,\.1 f", I',i" ,inll <10.",'"



A Practical Weath er
Satellite Receiving System,

Part 2
Software and interfacing with the PC.

by Angus Anderson ZR6UM

T est month we covered the setting up of a
Lweather satellite receiving and decoding
system for polar orbiting satellites. the pic­
tures from which can be displayed on a PC
using a shareware package called JVFAX
6.0. Pan I covered the antenna, preamp and
receiver requirements. and the decoder unit.

This month we will cover the parallel VO
card 10 link the decoder to the PC. PC re­
quirements. and the JVFAX 6.0 display soft­
W'"".
Weather Satellite Display Systems­
A History

I remember seeing, in 1965. a hardware
des ign from Fairchild for a 2400 Hz time­
base divider. It used, can you believe il, gas
discharge tubes to provide the numeric divi­
sion to divide the 2400 Hz satellite stgnat tc
0.5 Hz for synchronizing the early TlROS
satellite signals. Have we ever come a long
way since then!

Early display systems included direct ex­
posure of scan lines from a CRT onto a cam­
era, a line at a time. 1be camera shutter was
held open for the duration of a satellite pass,
where the variable intensity "flying spot"
traversed a (preferably large) CRT side to
side, top to bonom. thus integrating the pic­
ture onto film. The shutter was then closed,
and the film developed to get a picture. Ex­
cellent results were possible with careful ad­
justment, but the system was slow, clumsy,
and one could never see the picture in real
time to make adjustments . Anyway, ho w
many of us have access to darkroom equip­
ment?

Later systems included fax-type pri nters
that exposed photosensitive or electrosensi­
tive film attached to a rotating drum , the
speed of which was synchronized to the
spacecraft horizontal line rate. The optical
assembly was attached to a traveling bori­
wotal lead screw, which traversed the paper
incrementally, synchronized to the spacecraft
vertical line rate. Using a modulated and fo­
cused light source, it would focus a dot onto
photosensitive paper to produce the image.
Tbe other method used a current-driven sty­
lus resting on electro-sensitive (conductive)
paper, which burnt off the white outer coat­
ing, exposing the black undercoating, much
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like the way our current fax machines work.
Varying the stylus current gave a good ap­
proximation of gray scale. An audio tape
recorder was usually used to store received
pictures for later playout, but archival pic­
ture quality was very dependent on tape
quali ty and the way the audio tape recorder
was maintained.

With the advent of microprocessor-based
integrated circuitry, such pictures can be re­
ceived and stored digitally, and pennanently
stored on hard disks or Floppies. with abso­
lutely no degradation of picture quality. Sud­
denly, the limiting factor on displayed quali­
ty is in the speed of the microprocessor (can
it capture hi-res pictures fast enough"), the
amount of digita l storag e available (for
hi-res pictures you need lots of disk storage
space) , and not least , the video display
system used.

Display Systems

One of the interesting things about digital­
ly-based weather satelli te displays has al­
ways been the trade-off between spatial reso­
lution (the number of pixels per line able to
be displayed on the screen) and the number
of gray scales displayed. The two are direct­
ly related because multiplying one (the num­
ber of bytes per pixel) by the other (the num­
her of pixels per line) gives the total storage
requirements per picture (see below). Matjaz
Vidmar YU3UMV states in his 1982 article
in VHF Communications that he considers
radiometric resolution (the number of gray
scales displayed) to be far more important
than the spatial resolution (the number of
dots per line). In other words, if you have to
make the choice in a trade-off, it is better to
display more gray scales than more dots per
line. I agree. In my experience, the absolute
minimum number of gray scales for an ac­
ceptable picture quality is 16. Below this,
you lose detail fast. I consider the absolute
minimum number of pixels per line that can
be displayed horizontally to be 256; again,
below this you lose detail. Since the number
of gray scales and the number of pixels have
a direct relationship to memory storage re­
quired in a PC, usually some compromise
has to be reached. For instance, 256 pixels
per line at 4 bits (1 6 gray scales) will allow

information for two pixels to be stored in a
single 8-bit memory byte. In a 256-pixel line
x 16 gray scale picture x 256-line picture, the
number of bytes of memory storage needed
is (256x256)12, or only 32K of memory. If
you consider the other end of the scale, a pic­
ture of 1024x800 pixels. a GOES picture at
full resolution of 8 bits per pixel (256 gray
scales) , will need nearly 820K of memory
per picture!

The original display system I built was the
design from Maljaz Viroslav YU3UMV. This
gave a 256-pixel x 256-line display, with 64
gray scales displayed on a black and white
TV monitor. This hardware labor of love had
about 60 lTL and DRAM chips on three PC
boards. with 64K of dynamic memory and
took a long time to debug and gel working.
Although picture quality was very accept­
able, the system could only save to audio
tape. and pictures could not be manipulated
or printed at all after reception. In its day (II
years ago), it represented the state of the an.
Systems that were affordable to the amateur
stayed with the old technology until fairly re­
cently, unt il PC hardware and so ftware
"came of age." I still use the YU3UMV sys­
tem as a second display-and it works fine!

T he PC Solution

Almost everyone has a personal computer
o f some sort at home. Many of the se are
based on the IBM PC. With the current price
wars raging in the marketplace, prices of PCs
have come plummeting down, and one can
now buy systems that are excellent value for
the money. For those of you who don' t own a
PC system, perhaps now is the time to in­
vest!

With the correct programming, the PC of­
fe rs flexibility in displaying, manipulating,
printing. and saving pictures that hardware­
based solutions just can't offer. Because the
system is software-based, any upgrade is rel­
atively cheap; you don ' t have to modify
hardware, you j ust plug in another program
or upgrade. The recent decrease in price of
VGA display systems allows the display of
256 gray levels on a monochrome monitor.
In these systems, I024x768 display pixels is
usual; this makes possible really sophisticat­
ed display systems at affordable prices. Such



IlFJ Dua'BandMobile Antenna
For an incredible $14.95, you get a dual band 2 Meter/440 MHz mobile antenna
with strong magnet mount, stainless steel radiator, 15/eet ofcoax and BNC
adapterfor your handheld --It's the fastest selling mobile antenna in ham radio!

MFJ-I724B For an incredibly a high gain lh wave over II. wave You get 15 feet of coax with a
S149510w$14.95. you get an radiator. On 2 Meters. it's afull size standard PL-2S9 coax connector for

MFJ du al band 2 Meter If. wave radiator. your mobile rig .
/440 MHz mobile antenna! Its tough stainless steel radiator You get a BNC adapter so you

It's the fastest selling mobile is only 19 inches tall-- won't knock can also use it with your handheld!
antenna in ham radio! off when parking in your garage. Your MFJ·I7248 is protected by

You get excellent gain for solid. An extra powerful magnet holds MFJ's famous one year No Marter
.... noise- free QSOs. On 440 MHz, it's it sready -. even at highway speeds. What'" unconditional guarantee.

lIo/Bandl44/440 MIb: 5 18 Wave 2 Meter Mobile Antenna 5 /8 Wave Ground Plane
Ground Plane MFJ· I728JB For maximum range whi le mob ile, use I ':F1J9-1~.O

MFJ.1754 124-' MFJ's Maximum Gain'" 518 Wave 2 Meter
'24" N w! Mobile Anten na. You'll get the maximum Fora low, low

possible gain of any single element mobile antenna! $19.95 , you get a high
Dual band C ompetitive 5/8 wave mobile antennas can't work any performance 2 Me ter

rund plane better -. no mailer how much more they cost. 5/8 wave ground ,
.enna for 2 You get low SWR so your rig can safely deliver plane home station ;
zersand 440 maximum power into your antenna. It's rated at 300 watts antenna __ you'll gel the maximum gain
-lz gi ves you PEP so you can use any mobile rig plus a mobile am plifier. of any single element antenna.
fa fong ra ng~ You gel a heavy-duty magnet mounl that holds your antenna light at More expensive 5/8 wave ground
440 MHz With a high gam halfwave highway speeds and a black magnet base thaI'Ulook good for years. planes can't work any better -- no matter
~r quarte r wave ~adlator. On 2 Vou fel a stainless steel radiator that'll endure years of harsh mobile how much they cost.
-ters you get solid quarter w~ve: use and 2 feel o,f coax cable. . . You gel ... shunt fed matchi!1g that
fcrrnance. Mounts on I 10 I 12 mch You get M FJ s one year No MaJu r Whal'" uncondmonat guarantee. bleeds o ff unwanted static and gives
51With smgle U-bolt. Easy-to-tune. Order MFJ-l n B with standard Plr259 coax connector or you low SWR .• . strong lightweight
/ 4 Wave Ground Plane MFJ-I 72BS thai also includes a BNC adapter for your handheld . aluminum construction . . • low loss
MFJ-1740 ceramic antenna insulator .• . MFJ's
' 1 2" Staclcerl5/8 Wave for 2 Meters R"PUff.........adiator . . . MFr' o"" , ,,

gives twice the omni-directional gain ofa single /8 wave NoMan~r What'" guarantee . II mounts
The MFJ- 1740 MFJ. 17" MFJ's s~ked 5/8 w~ve.rad i ~tors gi,:e you on I to IIIJ inch mast with single U-bolt

ngs up 2 Meter 1 han the -di I f and is Made in USA.
eaters as wel l '34-' more t (WIU Qmn' recnona gam o MFJ.1752, S I9 .95, for 220 MHz .
any II. wave a single 5/8 wave radiator! d
ou nd plane made! Wide 10 MHz 2:1 SWR bandwidth . .. exceuenr fernie NT ~angeElden en
Vou get easy tuning. low loss choke balun f~l.ine decooplin,g • ..~~ for bleeding Telescoping antennas for handhelds
amic antenna insulator and strong off unwanted stallc • . .~g lightwetghl ~wrunum. . A. l.Dng RlUIger'" 2 Meter Halfwave,
nwei ht aluminum construction. ~ully assembled --: Simply attach radiators _. ~ tumng MFJ·1714. $16.95. For really king range
Singre u-ton mounting for I to I IIJ required. Mounts v~rtl,:ally for FMJPacket or Iho.nzontally this MFJ eOOfed halfwave is hard to beat.
h t C tf hart ' I ded for for SSB. Installs With single U-boh on I 10 1 12 inch mast It ootperfcrms a 'h wave on a handheld
lI~~s1~1H~. ~~Je in USA~ or tower leg. 1112 lbs. , two 47 inch rad iators, 23 inch boom. Made in USA. because the '11 wave needs a ground plane.
MFJ P k t R II Up'" Also works as excellent 6Meter full ha lfwave centerfed antenna. The MFJ halfwave doesn't. It's shorter

OC e o · MFJ-1766, $89.95, gives you/our times the gain of single 5/B wave. lighter has more gain and places '
teter half wa ve J-pole antenna Includes 2 MFJ· 1764, phasing cables . Doubles gain o n 6 Meters. less stress on your antenna
IFJ-1 730 MFJ. 1765, $29.95. phasmg cables for 2 MFJ-1764 s. other 2M ant. conncctorthan a sf. wave antenna.

114-5 4 MH Y Whcn collapscd, it performs like I
Roll up this J ua an 144 4 zagl a rubber duck. 40"extended. I

(wave 2M elements on 440 MIIz • •• 4 elements on 2 Meters •••$4f:9 IOlf:" collapsed. 11 .
ole antenna Get two Yagis for theprice of MFJ. 1768 n . Owil Bandef'wfor 2
Istick il in .•. enjoy two Yagis in the '49-1 I Meters and 440 MHz, ••
rr pocket! 11'5 _ 'pace of one with single coax feed! N wl _ MFJ-1712, $14.95 . Got a new AB C
perfect gain antenna for traveling . MFJ's exclusive dual band e. I dual band handheld or separate . . .
Get home station perfonnance on lanced feed with FerriteChoke'" units? One anterma fi ts all. It's a II. wave
go. Just hang you r MFJ Poctet upling prevents pattern skewing and for 2 Meers and a s"wave with gain for
'J-Up- in the e1ear and plug Ihe BNC ives you lo w SWR. . 440 MHL. 71

, . oollapsed, 19" extended.
.nector into rour ha ndheld. The MFJ-1768 is based on the National Bur~auofStandards deslg C. Pod rt Linear"' 311 Wave. 2
It's omni-directional and has at's optimized for maximum forward gain with high fron t-to-beck rati Mcters, MFJ·1710, S9.95 . Carry this
rifjcan t gain over a 11. wave. II does nd a clean symmetrical pattern. pen size anten na in your pockellike a
need a cumbe rsome groundJlane Mounts vertically for FM/Packet or horizontally for SSB with ballpoint pen. When you're using your
t's convenient for indoors an works ingle included Ij-bclt on I 10 1'12 inch mast or tower leg . rubber duck, o n tbe fringe and noisy,
at with handhelds . Made in USA High strength 6061-T6 aluminum 5 fool, I If. inch d iameter boom. 2 put on the Pocket l.in~or"', ell-tend it to
lIal Band flexible Ducks unds. Elements are electrically isolated from boom. Made in USA. 241j:~ and carry on your QSO. Has
t/440MJlzfh:cible ducksfor HTs pocket cl ip. 5 W' collapsed.
A.High Gain FI" iDU<k-. Portable 3 element Yagl for 2 M 144/440 MIb: Duple"or
rJ _17 17, $19.95. Enjoy MFJ-1 763 You can set up or take down MFfs Lees you use MFJ-91 6
endable QSOs when other ' 3 9 - ' d ual band 144/440 $29"
ber d ucks give you noise. portable 3 elements 2 Meter Vagi in MHz antenna with
;hgain 112 wave on 440 MHz. seconds! Elements simply screw into the boom. separate transceivers or sep-
size II. wave on 2M . Won't Vuu can take it with you wherever you go and arate 144/440 MHz antennas
you •• bends.jwis ts, fle xes have the "oomph" and directivity of a beam. with dual band tran sceiver. I )
h you . 15l/. inches. It 's easy to store and sturdy enough to usc as
B. FlexiDllck- , M FJ . 1716, A. B. your home station antenna. Nea res t Dealer/O r ders: 800-647·1800
;,95. Similar to MFJ- 1717. Full 1f. Mnunts vert ically for FMlpacket or horizontally or B. Center Tech n ica l H elp: 800-647-TECH (8324)
Ie on 440 Mll z, efficient loaded 1/. or end mou nts with single U-boll. Great for packetlPacketClustcr- . · 1 year unconditiona/guaranlee"30 day money back

II' 2'" t boo ' I I ted g in with in I guarantee (less sIh) on orders lrom MFJ ' F," catalog
Ie on 2 Meters . Bl/. inches. s co mpact ,. 00 m giv es you a ca cu a at ME:J M F J ENTER P R ISES, INC.
"o~Duck- for NT. dB of a four ele ment Vagi with a boom nea rly twi ce as long.

••T E tho k I .. hi h . d d' uvit entire Box 494, Miss. State. MS 39762Addlhis sJum ,41/. MFJ-1718 xtra rc eemcntsmamtam ig ga man ue cuvny over
' 1 2 95 2 Meier band. MFl's FerriteChoke'" decouples feedl ine. (601) 323·5869; 8-..:30 CST. Mon- Fri

1 Short}"Dud:" to your Elements and boom are made from strong lightweight aluminum FAX: (60t) 323-6551; Add sib
~~~~hed for maximum and protected by MFJ's Permanent Mo/~cu lor Bonding Technology": M FJ .. _making quality affordable
I. Hig~ helical wound rndiator. Weighs just 2 pounds. Boom is 30'1: inches. Made 10 USA. Prita .. ......._ ......."'- c I9IN MFJ f~'"
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Figure 1. Circuit diagram ofthe parallel interface card.

the PAQ-PA7 1ines as inputs. We have the ad­
vantage that the 8255 on power-up ini tializes
its regi sters to bring up FAO to PA7 as input
lines. so the line direction control registers
do not need to be set first. In other words,
whe n you switch on. PAQ-PA7 are ready to
accept rn. inputs, perfect for our applica­
tion . The t.....o othe r pons can be used as con­
trol lines for other applications. if you are
prepared to put a bit of programming into it.

The data and control registers of the 8255
are:

$180: Port la ReadIWrite buffer
SIBI : Pan Ib ReadlWrite buffer
$182: Pon Ie ReadlWrite buffer
$183: Port I Control register

We are o nly required to pla ce data into
port $ IBO from the decoder; the computer
reads from address 180 whenever it needs to
fetch a pixel value from 0 to 255. You can of
course use ports $I B I or $ IB2 if you wish
to . I happen 10 use port $ IBI. or port Ib
(PA l to PA7). If you set the card to SIFO,
then addresses run from $ IR) to $ IFJ.

If you wish to program the other ports. I
strongly suggest that you get the program­
mi ng data sheets on the 8255 fro m your
friendly ch ip supplier. Setting bits on port
$IB3 will program the three ports for input
or output.

Building the Interface

This is pretty straightforward if you fol­
low the component overlay in Figure 2(a). I
strongly suggest that you follow the proce­
dure o f first checking for shorts on the pow­
er lines with an ohmmeter. plugging in the
board. then checking for correct voltages on
the power supply pins on ali lCUs (+5V) at
the sockets. Only then should you plug in
your IC Us. The overlay plainly shows the
orientation of the IC soc kets and the ICU,s.­
notches on the IC Us are plain ly visib le .
Some ICUs have a dot at pin I.

On this PCB overlay, o nly the traces on
the component side are shown fo r clarity,
since this is a double-sided board. If you
elect to make your own PCB . remember to
buy hig h profile sockets so that you can
reach the socket pins on the component side,
as you will have to solder all pads on both
sides of the PCB. You will also have to stake
through all fee dthro ugh pads with off-cut
wire . The kit PCB is plated through. so yoo
will only have to solde r one side.

Testing the Interface

Using GW BASIC. enter and run the fol­
low ing sim ple program . First select port
PAO. PA I, or PA2 for testing when request­
ed. We will use only port PAO for our pro­
ject. Use a voltmeter to check for OV o n
each line when prom pted. an d for 5V on
each line when prom pted to e nter the bit
number. Measure on the appropriate 8255 IC
p ins by referring to the ci rc uit diagram.
Make su re that you use a sharp- point ed
probe so that you do nor bridge IC pins when
measunng.

,

,

,

Cl SV

The PC Interface

The 8-bit parallel video signal from the
decoder described in las t mo nth's art icle is
fed to a plug-in parallel va card. This card
contains an 8255 peripheral interface adapter
chip , an d a variety of common TTL chi ps
that do the address decoding and data buffer­
ing. Figure: I shows the circuit di agra m of
this pa rallel interface card. ICI is a 74LSOO
that, together .....ith IC5. a 74LS30. decodes
either address 180 (Hex) or lFO (hex). de­
pending on where j umpers J1 and J2 are set.
I usua lly use add ress IBO. IC2. a 74LS245
buffers the data when writing to the PC data
bus. IC3, a 74LS139. is an address selector.
IC4 is an 8255 IC , wh ich c an be pro ­
grammed so that any of 24 output lines can
be set as an input or output. We will be using

Remember. what is stored in memory and
what is di splayed can be different. For in ­
stance, you might elect 10 sto re pictures at
SOOx800x256 gray scales. but you might on­
Iy be able to display at 640x480x64 resolu­
tion. However. if you elect to magnify the
picture, you will ach ieve far better results if
you save at the higher resol utions.

A word about monitors: If you are upgrad­
ing to a VGA monitor. there are very cheap
VGA black and while monitors availab le
right now that offer superb va lue; they dis­
play 256 gray scale s beaut ifully. In South
Afric a, the street price right now for a 14"
B/W VGA monitor is under $100. a good
value.
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systems can store satellite data at the theoret­
ical max imum resolution possible . JVFAX
6.0 is capable of doin g lhis.

Hardware Requirements for the JVFAX
6.0 Software

Min imum requirem ents are a PC XT or
AT, wilh a minimum of 640K of memory, a
hard disk drive o f 20 Mb or more. and a 5­
114~ 1.2 Mb or 3- 112~ drive. A Hercules,
CG A. EG A. or VGA display will work. I
must say tha t results using other than EGA
or VGA are marginal. If you have more than
MOK of RAM. use the HIM EM.SYS utility
so that JVFAX 6.0 will recognize the extra
memory. This is useful for the mov ie option
and the q(uick) save option (see be low).

Preferred : A fa st 28 6 ( min 16 M Hz
clock). or a 3861486 with a minimum of 2
Mb RAM, VGA mono or color monitor. A
VGA display controller with Trident, Tseng,
Genoa. Paradise. Video 7. or VESA compat­
ible chipset is preferred . All these controllers
should be able to disp lay SVGA 16 to 256
gray scale mode. For this mode, you should
have at least I Mb of video memory on you r
display card. If you are rich or lucky enough
to own o ne o f the super supe r VGA con­
tro llers. you can store and di splay 1024 x
768 x 256 gray scales for superb resul ts.

However. the standard VGA display mode
o f 640x48Ox1 6 gray scales (or colors) on a
standard VGA card is very acceptable, as
JVFAX 6.0 "dithers" the 16 gray levels to
display an effective 64 gray levels on scree n.
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1. Hi Quality I7I7PH
stainless steel whip.
2. Tillable section with
rubber gasket and
stainless steel retention

•sprrng
3. Dielectric low-loss
"ZYTEL" insulator with
brass insert soldered at
the coil
4 .. High "Q" air wound
coil for low dielectric loss
5. High voltage ceramic
capacitor for a perfect
impedance matching
6. Gold plated brass
center pin with low
dielectric loss "TEFLON
insulator
7. Silicone rubber gasket
and O·Ring for a perfect
waterproofing

An innovative approach has been taken in
the construction of the base impedance
matching transformers. This new process
results in very high and previously
unattainable unit to unit precision.
Particular attention has also been paid to
the UHF male antenna mounting
connector which uses a gold-plated center
pin, IITEFLONe ll insulation and a rubber
weather seal for hi-performance and
protection from the elements. All Sirio
UP Antennas are factory adjusted and no
additional tuning is normally required.

3.

1.

5.

4.

2.

6.

- •
ntennas

Sirio has designed the new HI
PERFORMANCE line for the discriminating
Radio Amateur. These antennas are the very
best available in terms of material quality, hl­
tech design and maximum performance. The
result of years of experience and technological
research by Sirio ! All models are fabricated
with the very best materials a vailable to
guarantee maximum strength and best
performance. Year after year. Sirio whips are
very nexible and incorporate a custom
inclination system that allows them to he tilled
to 90° witbout the use of keys or special tools.
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Figure 2. 1:1 PCB component o verlay.

10 REM Test 8255 110 lines
20 Ct.S
30 INPUT-Se l ect B255 por t 0,1 , or
2 - ; PN
40 PRINT
50 PORT,, ' H1BO
60 OUT PO RT..r. ' HBO: ' SET PORTS 0 , 1, .. 2
AS OOTFtrI'S
70 OUT PORT.. PN , O: ' SET SELEC':'ED PORT
LINES TO 0
80 PRINT- Phys i ca l ly check wi t h a
voltmet er t hat a l l l ines on port
'; PN ; - ar e OV-
90 PRINT
100 INPUT ' Hit enter when
dcne , , , - ; ANS$
11 0 CLS
130 INFtrI' ' Ent e r bit number t o se t
high{0- 71·; Nl.:M
140 OUT PORT..PN ,2~NUM :PRINT

150 PRINT·NQw measure with a vol t ­
met er t hat bi t ( ' ; NUM ; O) o f port i s
high"
160 INPUT' Hit enter when done ,
<CTRt.> <BREAK> t o exi t O;ANS$
165 PRtNT :GOTO 130

If all works as planned, your interface is
complete. The only remaining thing is to
strip and lin the free ends of the interface ca­
ble and solder the correct lines to the decoder
board output pins. Remember to connect at
least one earth line. I would strongly suggest
thai you provide some fonn of strain relief to
the cable at the decoder using a cable lie.
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Setting Levels on the Decoder

On a 2400 Hz inpu t signal, you should ini­
tially adj ust decoder VR2 (o ffset) voltage at
IC5 pi n 6 so that black turns to your firs!
gray level on screen at about 0.3V DC. Peak
wh ite should be at aroun d SV. On a live
satellite signal. set VR I to two o'clock and
adj ust VR3 (coarse gain) so tha t you have
comfortable travel for VR I . You can fine ­
tune these settings when receiving your first
satellite signals using JVFAX 6.0, as JVFAX
6.0 has a very useful facility that will display
your instantaneous picture brightness as a
number fro m 0 to 255 in a win dow o n
screen.

Somet im es you wi ll get a picture on
screen that looks chaotic-the gray levels do
not seem to be the right values. In this case,
check that you have wired bits 0-7 from the
output o f the decod e r to the input of th e
8255 in the right sequence. Be careful-the
decoder board bit output pins do not go in a
bit-O-to-bit-7 seque nce . Match the output
bits of the decoder (they are shown on the
PCB) to the correct PAO-PA7 bits on the in­
terface cable.

Figu re 3 shows a Meteosat APT transmis­
sion. received using the decoder and display
equipment de scribed in this article. This is
an example o f the kind of quality achievable

from Meteosar 4 APT. It was captured on PC
usi ng JVFAX 6.0 at 800x800x256 reso lu ­
tion. then transferred and played our via Ap­
ple Macintosh to a laser Imageseuer with
minimal processing. The GlF file was 6S0K
in size. You cannot fail to recognize the Red
Sea. but particularly interesting is the detail
available showing the course of the Nile riv­
er, Lake Nasser, and the desert features in­
land. My H l-year-old so n and I had a ball
with an atlas identifying relief con to urs in
the Saharan desert. What we proved was that
what you see doesn ' t always ex actly follow
the picture in the atlas ! This is what makes
this hobby so rewarding ! Note the JVFAX
real-lime sta tus di splay on screen showi ng
the instantaneous pixel values. In this illus­
tration, they are centered around 30% gray.

Figure 4 shows the current station l oper­
ate . The receiver an d PLL VFQ are as of­
fered in the ZS6BNT kit, available from me
(see the address at the end of this article).
The receiver is a sensit ive dual -conversion
d esign , w it h the second IF at 300 k Hz ,
which is optimized for weather satellite re­
ception. The low second IF fre qu ency is
chosen to optimize noise. The VFQ output
frequency is locked to the stable LFO.

The tone-operated squelch is used to open
receiver audio on recei pt of a 2400 Hz satel-
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Figure 4. Meteosat APT transmission, received using the decoder
and display equipment described in this article.

lite signal. which in tum triggers
the start of a picture recording on
the PC . This allows unattended
recording on a casual basis. The
S-mel er is just an op am p in a
bridge circuit for zero selli ng of
the meter. The de modulator is the
one described in the previous ar­
ticle . The preamp is a mast­
mounted Hamtronic s uni t, and
the antenna is the WB8DQT de­
sign.

T he JVFAX 6.0 Shareware Fax
Display Program

I first came across JVFAX 6.0
whe n b rowsing through t he
H AM NET lib rar ies o n Co m ­
puServe. It was described as a fax
program . It is all that, and more.
JVFAX 6.0 was written by Eber­
hard Backeshoff DK8JV, and all
he asks is that those who down­
load the program operate on the
shareware honor system, whe re a
donation is requested. Sending a
donation will get you the latest
version of the program on disk.
as well as a varie ty of alternative hardware
interface designs for interfacing your PC to
your receiving system. I implemented the
system using the home-built decoder unit de­
scribed last month. DK8JV o ffers an innova­
tive hardware and filter design for 255 gray
scales using the co ntrol lines on a PC RS­
232 port ! The details are at the end of this
article .

JVFAX 6.0 will decode and di splay just
about any facsimile transmission, from FM­
modulated weather chart transmissions o n
HF o r SSTV to AM trans miss ions from
weather satell ites. It will do this at all ac­
cepted line rates and aspect ratios. A variety
of inte rface sc he mes a re catered fo r. Of
course , weather chart transmissions use a
tone that varies in frequency (FM) to encode
white to black. so a different type of inter­
face is required between the receiver and the
PC. Weather satellites present a signa l vary­
ing in amplitude, so are known as AM trans­
missions despite the con fusing fact that they
are carried on an FM tra nsmission medium
in the first place !

Pictures can be stored to hard di sk in real
time. with a computer of sufficient speed
(286 or better). Yes. that is right: While the
pi ctu re is being recei ved , your computer
stores the picture 10 hard di sk! Ea rly pro­
grams used memory storage only to store
pixel values. Storing in real time to disk gets
one around the constraint of limited memory
in your PC.

A variety of di splay monitor types are
catered for, including Hercules. CGA, EGA,
and VGA. However, if you want good re ­
su lts, you shou ld try to stick with VGA .
With in the VG A environment many VG A
modes are catered for. the most common of
which is 640x48Ox 16 gray scales. A variety
of se t-up scree ns all ow direct setting o f
VGA video ca rd registers to impleme nt

differe nt modes. for those of you who like
to experiment wi th such things. My most­
used mode is SVGA to-color (gray scales).
J VFA X will actually dither the 16 g ray
scales so that 64 gray scales are actually rep­
resented on screen. Bei ng lucky enough to
have acce ss to high resolution display equip­
ment in my job, I have had fun implement­
ing some of the VESA modes available, and
have been able to display 1024x768x256
gray scales directly otT Meteor, NOAA. and
Meteosar tra nsmi ssions. for spectacular dis.
plays.

Configuration

JVFAX 6.0 comes with a comprehensive
English man ua l in the form of a disk file.
When printed out. it gives you everything
you need to know about the operation of thi s
excellent package. We will not delve into the
specifics of operational detail here, except 10
say that a number of things need to be set up
before you can receive pictu res. You need to
se t up your parallel inte rface address . the
number of bits for the pixel. your monitor
type, the printer. the default directory where
pictures will be stored. and the satellite con­
figuration which you will be recei ving. This
is all done on a configuration screen. Pic­
tures are stored in CompuServe G1F format .
which makes for easy interchange of data, as
well as an efficient. compact picture storage
format.

The video display modes catered for are
CGA. Hercules. EGA-Hires. EGA 64Ox200,
EG A 640x.350, AT&T 640x400, VG A
640x480x 16 colors, and SVG A 16 and 256
colors. A useful feature is be ing able to cus­
tomi ze SVGA para meters by di rectly ad ­
dressing the AH, AL, BH , and BL registers
in your computer to set the video mode. For
instance. I can set 640x480x 16 SVGA mode
58 by setting the AL register to 58.

Mode Configurat ion

A database of satellite or fax type
can be set up on a Mode configura.
tion screen. This contains details of
the lines per minute, the Index Of
Co-operation (IDC is a rather aca­
de mic way of stating the picture
height-to-width ratio-I cannot be­
lieve the obtuse way academ ic
types describe the simplest things!).
Also required are the resolution in
pixels per line, the number of inten­
sity levels, and details of the sate l­
lite or fa x transmission start and
stop tones for au tomatic phasing.
s tart ing, and the stopping o f any
transmission. Each mode of trans­
mission can be separa tely stored
and called by name and changed on
th e fl y when rece iving picture s.
Note that on some slower co mputer
systems su ch as 8086 XT-based
system s . the 120 LPM and 240
LPM line speeds only work when
you choose lower sc reen resolu­
tions.

Setting up Sync

One o f the more important adjustments re­
quired is to set the line clock rate in JVFAX
6.0 to match exactly the spacecraft line clock
rate. Otherwise. pictures will appear slanted
o n-screen, and if the timing is far enough
off the pictures will not be recognizable at
all! As PC clock speed s vary widely, and the
receive sync is controlled by the computer
clock. you will have to make an initial set­
and-forget adjustment to lock the spacecraft
line rate to your computer. JVFAX 6.0 has a
novel way of setting this. By pressing a key
when viewing a picture. you ge t a vertical
line which you can slant using the keyboard
arrow ke ys so that it parallel s the angle o f
slant o f the sync line on the received picture .
Hit "save," and that's all there is to it. You
never have to set it again for the same space­
craft. It is stable too. because the sync is de­
rived from the computer crystal-controlled
clock. Other packages I have used required
software timi ng loops to lock sy nc, which
produced dreadful results because every time
I reloaded the software. sync drifted.

Autom atic and ~lanual Sync

On spacecra ft that have stan, sync. and
stop tones, JVFAX ca n automatically place
the sync line on the correct side of the pic­
tu re . With the con tinuo us ly transm ittin g
NOAA satellites, sync pu lses are very short
and are difficult to d ecode. so you must
manually move the picture sync bar to the
left or right to display a whole picture. With
GOES and Meteosat, phasing, picture start
and stop are e ntirely autom atic when the
so ftware is set up correct ly.

Aulomatic Reception

JVFAX 6.0 can use time and date data in
the PC clock to go into an unattended recq>­
tion mode. and store the results to disk in a

Continued on page 18
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255-when the peak white LED just begins
to light. No signal should give a value of 0.5
on the display. You can also adjust peak lev­
el s while receiving pictures. if you have
GOES or Meteosat receiving capability. On
these satellites there are lots of transmi ssions
with to seconds or more of continuous peak
white or full black. This allows adequate
time for you to gel that adjustment screw­
driver in there. With NOAA transmissions
this is a little more difficult. as white and
black pictures are transmitted side by side.
and so your peak white and peak black val­
ues do not stay there long enough to allow
definite measurement. In this case. experi­
ment for best results.

Zooming. Rotating. and Colorizing Pictures

In the view mode. you can recall and dis­
play any stored picture. All pictures received .
casually are stored in a temporary file called
TMPPIC.GIF on disk, which can be renamed
if required. Each succeeding picture ever­
writes the temporary file . In this way. you do
not require limitless disk space and you can
extract your best pictures by renaming them.
A Q(U)ick save facility on screen will ask
for a filename. In real time. you can only see
part of the unfolding picture on screen but
the whole picture is stored. and on a 15·
minute NOAA pass thi s can occupy over
2.7 Mb of disk space! When in view mode.
JVFAX 6.0 allows you to zoom into any part
of a stored picture. You simply frame the
area required to be enlarged by using key­
board keys and it zooms in to fill the whole
screen. So. the smaller the frame. the bigger
the magnification. Too much magnification
will bring it to a point where the pixels be­
come ve ry "blocky"- they appea r to be
square. This is caused by the dithering tech­
nique used. You can zoom the pictu re to
times, but a practical maximum is about four
times; with greater magnification than this
viewing results generally become unaccept­
able.

You can rotate or invert pictures. If you
use the SVGA 255 color mode. yoo can col­
orize the picture with red. green. and blue in
various intensities to create very natural­
looking color displays, which seem 10 be op­
timized for a natural-looking picture- for in­
stance. ocean colors could be blue. ground is
brown or gree n. and clouds are white. A
graphical sliding pointer allows for easy set­
ting of color values.

Using a feature called Jv colour, a fairly
natural false color image can be displayed
while received. with seas deep blue. land
blue or green. and clouds white.

How Do I Print My Pict ures?

There are a number of printer formats set
up for JVFAX 6.0. which work on primers
connected to the PC's printer port(s). Most of
these are dot matrix types, following various
EPSON or IBM formats. I have never been
able to get a decent-looking picture off a dot
matrix printer. because they are incapable of
printing gray scales directly and must emu­
late a gray scale by clever programming;

Movie Option

You must have seen the animated weather
pictures on your local TV station. which
show cloud patterns moving across a station­
ary map. CNN does this. and the British Sky
News has spectacula r 3-D cloud views in
thei r weather slots. JVFAX 6.0 will store
multiple pictures of one GOES or Meteosat
quadrant. which are only separated in time.
The ground features appear to be standing
still. but the clouds move! You will need ac­
cess to you r local GOES or METEOSAT
transmission schedule. You then set up auto­
matic reception times for the same quadrant
(picture) based on the schedule. Fifteen sec­
onds before due time. JVFAX 6.0 will switch
to rece pt ion mode and awa it a sate ll ite
picture stan tone. then store the results in a
sequentially-numbered disk file. When dis­
played . these files are sequentially loaded
into RAM on the fly (so the more memory
you have. the beuer).

R~eivlng Pictures and Adjusting Your
Decoder

From the main screen. selecting the FAX
option will put you into reception mode. and
the software awaits the first picture line. This
builds up line-by-line from the bottom of the
screen. When the line reaches the top of the
screen. the whole picture scrolls downwards.
Hitt ing the ReS key while receiving will
bring up a window that shows a histogram of
the white-to-black instantaneous picture val­
ues. This allows you to adjust the histogram
so that most of the black-to-white energy is
displayed in the middle of the X·axis on the
graph. thus optimizing your black-to-white
ratio. An option allows for display of the in­
stantaneous 0-255 value of picture intensity
as well. This is useful for setting up your in­
terface. Simply feed a constant 2400 Hz tone
to your decoder. adjust VRI to 2 o' clock.
.and adj ust offset pot VR3 fo r a value of

Figure 5. Station block diagram.
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Fax Transmissions

The software will transmit displayed pic­
tures in WEFAX 288. WEFAX 576. Ham
288a, and Ham 288b formal. Tbe easiest op­
tion is to take the modulated output off the
PC speaker, in which case some low-pass fil­
rering and signal attenuation will be needed
to clean up the waveform before feeding to
the TX input of your rig at the correct level.

A Practical Weather Satellite
Receiving System
Continued from pagr 16

series of picture files. If you have set up the
start and stop tones of JVFAX correctly, the
software will recognize this. and close off
picture file storage at the appropriate time .
This is fine for GOES. Meteosar, and many
fax transmissions which have clearly-de­
fined stan and stop tones. but not very useful
if you are trying to receive continuous trans­
missions from the polar orbiters. In this case,
reception starts at the satellite A DS time (as
defined in JVFAX 6.0) , and closes at the
LOS time. You should set the AOS lime a
minute or two after the satellite rises above
the horizon; this way you get the best picture
qual ity and the smallest file size because you
avoid the signal fades that occur right after
satellite ADS when the bird is just above the
horizon.

Because you can set an individual recep­
tion mode at any time. you can automatically
switch modes after every picture received.
JVFAX 6.0 also has the ability to execute a
separate program just before it switches to
automatic receive. In my case. this would
usually be a program written in BASIC. II
sets up receiver frequency via the parallel in­
terface. using po rt PAl on the 8255. You
could also use the 8255 to switch receiver
audio lines as well.
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AASTRON
~ CORPORATION

9 Autry
Irvine, CA 92718
(714) 458·7277 • FAX (714) 458·0826

MODELVS·50M

ASTRON POWER SUPPLIES
• HEAVY DUTY. HIGH QUALITY. RUGGED. RELIABlE •

SPECIAL FEATURES PElFG....CE mCIFICATIUS
• SOUD STATE fL.fCTROrtICAllY REGULATED • INPUT VOUAGE: 105-125 V/IG
• fOlD..8ACK CUftAEHT UMiTING Protects Power StIppi)' • OUTPUT VOLTAGE: 13.8 VDC ! 0.05 volts

from excesslvtl current &continuous shorted output (lnlllrRal1y Adjustable: 11-15 yoe)
• CROWBAR OVERVOLTAGE PROTECTION Of! aU Models • RIPPLE tess than 5mY peak10 peak (futlload &
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• MAINTAINREGULATION & l OW RIPPLE al low line input • All units available in 220 VfJ[; input voltage

Voltage (except lor Sl-t1A)
• HEAVY DIJTY HEAT SINK · CHASSIS MOUNT RJSE
• TliREECONOUCTOA POWER CORD except lor RS·3A
• ONEYEAR WARRANTY. MADE IN U.S.A.

Sl SE
• l OW PROFILE POWER SUPPLY

Calora ConllnuQUI ICO· Size [IN~ ~~,~~MODEL Gny Black Duty IAmpl) IbPl) H><W "
SL-llA • • 7 11 2Ili " Pit " 9Jfo 12
SL-l1R • • 7 11 ", . 7 ." 12
SL-llS • • 7 " 2%" N " 9iJ. 12
SL·l1R-RA • 7 11 4iJ. " 7 " g:v., 13

MODE L RM·35M

• POWER SUPPLI ES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE
CoRllnuOUI ICS· Size (lNI

MODEl Out, "'lIpll IA_pll H- W- b
RS·4l 3 4 3\\ - 6%- 7'1.
RS·5l 04 5 3\\ - 6%-7'.10

5h1,,1' .
Wl UbI.!

16
38
50
60

16
38
50
60

Sili UMI
Hx Wx 0

5'1. x 19 x 8'1.
5'1. x 19 x 12'1i
5'" x 19 x 12 '11
7x 19x12 'h

5'" x 19 x 8'10
5'1. x 19 x 12'1t
5'1. x 19 x 12'h
7x 19 x 12Vz

12
35
so
55

ICS·
IAlIIpsl

12
35
50
55

9
15
37
50

• 19" RACK MOUNT POWER SUPPLIES
CenllnuOUI

MODEL Duly [Ampl)
RM ·12A 9
RM -35A 25
RM ·50A 37
RM -60A 50

• SeparateVoll and Amp Meiers
RM ·12M
RM -35M
AM ·50M
RM -5OM

RS·l SERIES

RM SERIES

Oi,.III
WI. ''''.1•5

7
9
10
11
13
13
18
21....

Illl illill
II xW xl

a x • .lo.x 5'Jri
3",," x 6l!l x9

3\', x 6'11 x 1 '1.
31;, x 61'r x 9
• x 7'11 x 10lio
4 x 1'h x 101f.

. 'I!x8x9
o4 x7'h x 10"
$ x9 x101'r
s x u x n

6 x13"' xl1
6 x 13'1. x 12\

tCI·
,A·,·I

3

•5
7
7
10
12
12
20
35
5ll
70

Cllllilin
Dlt, lA_ , I)

2.5
3•5
5

7.5
9
9
16
25
37
57

~j . . -

RS·A SERIES -MODEL '"' ....
RS-JA •
RS-<A • •
RS-5A •
RS-7A • •
RS·7B • •
AS·l0A • •
RS·12A • •
RS-12B •
RS- 20A • •
RS-35A • •

MODEL RS·7A Iit5llA •
R -lOA •

13

Ui"i"
Wtll...,

III' lUll
N xW xll

• .,., x 8 x 9129

C,ltinlis
Dlty ,A.,IIMOOH

• $wi1l;hable volt and Amp meier
RS-12M

• 5ep¥atevoII and Amp lI'It'lers
RS-20M 16 20 s x 9 x 101'r 18
RS-35M 25 35 s x u x u 27
RS-5OM 31 SO 6 x 13'10 x 11 46
AS·l 0M 51 10 6 x 13'1. x 1 2'~ 48

RS·M SERIES
~~

S- Intermitlent (;(Jmmunica lion seo.ce (50"10 Ouly Cycle Smm Ofl $ min. off)

ICI· lill lll) 1'1,,111
,A. ,.I l x_ x l WI. II" .J
@13.8V

12 o4'hx8 x9 13
20 sx ex rcs 20
35 s x u x t t 29
se 6 x 1314 x 11 ..

35 514 x 19 x 12Y:l 38
5ll 5'4 x 19 x12Y:l so

ICI" lin III' n l"illA.,. II x W x D WI. '1".1
7 4 x 1'h x 101fo 10

10 4 x 1\', x 10J,lr, 12
12 o4 111 x8 x9 13
20 5 x9xl0.,., 18
11 2lJo x Ail x9~ 12

CIRCLE 16 ON READER SERVICE CARD

C••tilll..
IIty (A.,.,

@13.8VDC @1OVDC @$VOC
9 5 2

16 9 4
2S 15 1
31 22 10

MODEL

VS-12"
VS-"'"
lIS-35M
IIS·SCM

• separate Voll and Am p Meters . Output Voltage adjustable from 2-1$ ¥OtlS. Current limit adjustable from 1.5 amps
to full Load

• V<wiable rack mount power supplies
VR....3SM 15 15 7

MODEL VS-35t.4 "'...... J7 22 10

• Built in speaker
CO"' C••tllllil

MOIIH Gray IIKk Dlt'IA.,11
RS-1S • • 5
RS-105 • • 7.5
RS-115 • • 9
RS-205 • • 16
Sl ·l1S • • 7

VS·M AND VRM·M SERIES

RS·S SERIES



Co ndusions
I have tried to give all the information and

hints nece ssa ry to allow you 10 build up
an affordable weather satellite receiving sta­
tion. My results have been very rewarding,
and I would like to hear from anyone who
implements this project. Write to me at the
postal address give n below, or on Com­
puServe 70272, 1602. JVFAX 6.0, being
shareware, gives very good value for the
money, in addition to unbelievably good dis­
played pictures.

If you want to learn more about receiving
weather satellite pictures, I heartily recom­
mend WB8DQT's publication The W~alher

Satelli te Handbook, Fourth Edition (o r
maybe fifth by now), available from Uncle
Wayne' s Bookshelf. Ralph Taggart is a ge­
nius at explaining the arcane subject of satel­
lites and weather to laymen. Expect plain,
simple-to-understand language, and a com­
prehensive coverage of the subject, together
with easy-to-understand constructional infor­
mation.

Please support OK8JV in his program­
ming efforts by giving a donation. In return,
he will send you the latest version of JV·
FAX, as well as a lot of interface details, in­
cl uding a sophis ticated FM fax decoder
schematic for HF use, all on disk fil es.

Co mplete kits for the parallel interface
board are available from me for $40, which
includes in ternational air parcel post and
packing. For inte rnatio nal customers, be
aware that sometimes there might be cus­
toms duties to pay in your country.

JVFAX 6.0 is available for $10, which
covers the cost of the disk and international
airmail postage (or you can download the

earlier version from CompuServe
Hamnet): Angu s Anderson, P.O.
Box 41544, Craighall 2024, South
Africa; Tel: (business hours) coun­
try code 27, city code II , 807­
1163; Fax: (business hours) country
code 27, city code 11 , 807-11 67;
CompuServe: 70262,1702. I accept
Visa, MasteeCard . cash , or in ­
ternational money orders . No
checks, please. South Africa is two
hours behind GMT, six hours be­
hind EDT, and nine hours behind
PDT.

You can contact Eberha rd
Backeshoff OK 8JV, the auth or
o f JVFAX. a t Obsc hwarzba ch
40a, 0-4020 Meumann. Germany;
Tel: (49) 2058/4864 (please-s-only
between 18:00 and 19 :00 CET)
Z R6U M sugges ts a $25 dona­
tion. It ' s well worth the trouble.
You get more back than you
donate! iii

interface gave the most reduction in tnterfer­
ence. Allhough you can buy ribbon cable
with shielding on one side, the easiest fix is
to cut a number of lengths of aluminu m
kitchen foil and wrap it around the cable. Ex­
periment with the best point at which to earth
the cable.

Wbere Do I Find t he Satellites?

You have a PC. The easiest way to predict
a satellite pass is to obtain one of the excel­
lent satellite tracki ng programs to run on
your PC. I like lnstant'Irack (available from
AMSAT NA) because one of its options is a
fantastic real-time world map display of the
satelli te pass. To update Instant'I'rack, you
can load the latest Keplerian (orbital) ele­
ments in NASA format automatically into
InstantTrack from files downloaded off
CompuServe or othe r BBS systems. Other
tracking programs abound. Look in the Com­
puServe "Amateur Satellites" library; there
are a number there, Failing this, you can just
tune your receiver to the correct frequency
and wait for a signal. Because the NOAA
satellites are in "Sun Synchronous" orbits,
they will pass within range of a ground sta­
tion anywhere on the earth's surface from
two to four times a day, and at about the
same time every day.

RF I nterference

All PCs are "RF dirty," They emanate har­
monies on all sons of frequencies. Generally,
at VHF this is nor as much of a problem as
HF, but when I first Implemented my system
I had a nasty harmonic almost slap on 137.5
MHz, one of my most-used frequencies.

By careful shielding of antenna and cables
and earthing the computer box directly to a
ground spike, I was able to get rid of most of
the interfering carrier. 1 found that shielding
the cable between the demodulator and the

leers the specified satellite type (line rate,
etc.). It will then go to receive mode, await­
ing opening of the receiver squelch. At AOS
squelch opens, starting picture recording. At
LOS time, or on closing of receiver squelch,
me computer file will close, and me software
awaits the next programmed satellite AOS
time.

Just be aware that ),OU need a large hard
disk capacity if you want to automate lots of
passes during one session!

Parts List, Parallel Interface
Cl ,C2.C3,C4,CS,C6 0.01 ~F

ICl 74lSOO
IC2 74lS2,.S
1C3 74lS139
lC4 8255PIO
~S 7~

Miscellaneous:
Capacitors are disk ceramic, l6V Of more.
PC board, double·skled with edge connectors
(il not p~ted through, Se6 comments).
1 x2Q.pin Dll lC SOCket
2 x l"-pin Dll lC socket
1 x 161>in OIL SOCket
1 II 4O-pin Oil socket

(Note: Use NgIl-prolile IC soceets w'Ih exposed lop pinS II not using plat­
ed-ltfllugh PCB. ThiS aJows soldering 10 IC connections on both sides of
the PC board.)
3 x 2O-pin PCB mount box headers, male. I suggest thai you buy a strip 01
70x2 pin headers and cut to suit
1 x 2o-way ribbon cable, length to suit, with a 2Q.way crimped lemale box
header on one end, lree cable on the other. The nee ends are soldered 10
decoder vero pins via an optional intertace soc::kat.
2 x 2-way Jumper pins and }t.lrnpers. You can use otIeuts of the 2O-pin box
headers if you buy the box header s~ and eu: the I'ltJITtler of pins 10
SOil The~rs can be oblained lrom almost any old PC PCB.

Using the System
A Iypical sate ll ite pass at my station

would be captured thus: I prepare a series of
simple GW BASIC programs, whose file
name is the satellite name. This executes by
outpulling a simple binary number to sepa­
rate output lines on port PAl of the 8255
chip. Each program (for each satellite) coo­
tains a different PA1 output value. For in­
stance, program NOAA I I.BAS will make
only li ne I o f PA l go hi gh,
NOAA12.BAS will make line 2
only go high, and so on. Since you
can call any BA SIC prog ram
when calling any satellite confi gu­
ration on JVFt\X 6.0, switching is
easy. The output line, with some
suitable buffers, is used to enable
an oscillator crystal in the receiv­
er via diode switching. By execut­
ing the appropriate program, one
can change receiver frequency.

Using the InstantTrack satellite
tracking program, I scan the best
satellite passes of the day, noting
the satellite name, acquisition time
(AOS) and loss of signal (LOS)
time. This information is fed to
JVFAX 6.0. At 15 seconds before
the appropriate time, JVFAX will
select the appropriate satellite, and
execute the BASIC program for
the satellite being received. This
adjusts receiver frequency and se-

they prim lhe dots further apart or closer to
create the gray scale. Although I haven't
used it, the HP Laserjet 500+ driver looks
promising as laser primers can create limited
gray scales but have 300 OPI resolution. I
have used the CITOH 8510 dri ver and it
prints fine within the capabilities of a 9-pin
dol matrix printer. JVfAX allows you to bal­
ance printing intensity for various levels of
gray on these printers, a useful feature that
allows bener-looking printouts.

Confessions of 8 Cheat

I have to confess that I cheat Being in the
computer graphics business , I transfer my
stored GIF picture files over a local area net­
work onto an Apple Macintosh, where I en­
hance them if needed, and then prim the pic­
tures to a PostScript laser printer, or directly
to a Laser lmageseuer, All the pictures in this
article were produced this way. One of the
by-products of this route is that it is easy to
produce mosaics of the whole earth by auto­
matically capturing the nine Meteosat pic­
lures required with JVFAX 6.0 and then join­
ing them together as a single picture using a
program called Adobe PhotoShop (see pic­
ture on page 3.) Registration between space­
craft transmissions is so good that I defy any­
body 10 spot where lhe pictures join! Howev­
er, as there is anything up to a three-hour gap
between the fi rst and last transmissions of the
nine pictures in the Mereosar transmission
schedule, winds can move the clouds during
that time, causing some misregistration in
cloud patterns between pictures.
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2W A Y RADIO
SERVICE
MONITOR

SPEECH
SCRAMBLER

FOXHUNT HEADQUARTERS

COI.I~ "" '/ICIMI mosl~
Iow·eOII teNlCe f:\(lftllO' . For
,hops big 01 smen, the COM.:!
dal lv..s adva need cl pllbililiel
for a 'anlastie pric_and our

new ~ase P/09'l m d ow. roo to own a 001.1·3 for 111&$ lllan
53.001 day. Fe....... . o-eo "*Y.G)OOIrd w'l;tI~
memary • AIdio & rAJlSi,iIlei hqo.-q' au1eI • (Elf..~
~~. ? 1~' OHOIXlO~YllUlpA"'"
HigIl reeeioe .........' Ies.s IhIn 5 lAY ' l ao kHz lei 99U995
Uttz · Ccr*u:u hoJen;y~. TIIfIS/III "'....llC!
III 100 dIS ' CTS_ -.::odolf - , trId modllllltio'l.
COM-32 Way Radio~ Uonilor _,._.._ $2995.00

STEREO FM
TRANSMITTER

PACKET RADIO
Two.- .......... iNaiIItIlI lor IIIe cc." "odtoe Iol IP~ Of !he I8IU'C IP-I8Wl. Eay _
sen'dy NO TVNNG·. lrlclu:leI FREE disIlsoh PC Iloan:l end FuI~ KI bm,
P-6olA ." , SS9.95 P·11lM _ _.•.. -SSIl.95 CASE CPK '" S1 4."

ORP AMPLIFIER

For . slid< lrnle QAP boost. ese one of
the 20 Watt amplifiers. Needs only
112·2 wans or drive ror r ~ u outpul .
linea. fo r sse, AM or CW ccerauen.
power MOSFETa lor high etlieciel1CY
and mutlietage low pu s " Iter l or .
clean lignal. Built· in T/R relay for
a utomatic Iwrtchinll. run e on 12-1$
VOC a t 2~ ilmps_ Add our m,!Ching
case MI lOt a c:ompleIe station l0oi<.
YOIJIt c:tlaiee of bar>ds ._••••.•_•.•.549.115
Specity blind: (OAMF'·20, 30. oW. IlO)

COAMP ....1Ching case MI_•... S14.95

FANTASTIC
FM TRANSCEIVERS

2 MTR & 220 BOOSTER AMPS

SX·20 20 METER SSB/CW TRANSCEIVER

· 2 Mete...
' 223M~

.440 MHz
-8 Meters

ORDER NOW 1-800 4 HOBBY KITS

Ramsey t><ee l<ll lr.e price barrief on FM rigs! The FX is ideal lor lhack.
po<UI bollt or mobile, TI'IfI wiOe frequency coverage elld porog.emmeble
repeater $pills makes fie FX .... periecI rig Iar AmaW. CAP or MARS
aPllliCellOl'lS. P-.:keleers ...., ewecoa.te the dedOC:l1ed paclel part.
"TRUH M' S9'\e1and Mnost i'Islenl TIR IwildW", H9I speed pO"
_•.No lIIolNm. T~ diode programmedeh~. $W RF outPut.

==:"e:~-:'=r:"Mve~::UE~W.
(by .,eullor Ie$$. Comes CO I"*le less case end Il)eiker ..... Order
our maldwlg case and knob MIlar thel pro 1OOl.

FX·50 kit (6 MeleR) .•••.•••..••••.•••. 5141.95 FX· 146 k4 (2~)•••~•••M ••M ••• • • • •• _ S1 4ll.95
FX·223 M (1 1/4 Meoters) 5 149.95 FX--«OU (314 Mete rsl S1 19.~

CFX me lehi'lg eue SOl $2ll.95 FXM-1. 1C0000u s u style spee1<., mi1<e 529.95

FIl.ty, ehar<t; Ql) enywhtr- rig th81 pula thII
tun bIeI< Il to ham 'adio. How aboul lhe DOS
Iynt~as;.e. IM lt tuM' in 10 Hz I teps w'l~

. oceplione lly low " Gi.. fa' wut .ignel

....... Of. """ -"lI'II~ Ian'Oe CW
k.,..- Il>II "- • digIIII fHdouI 01 you. CW
spMId. party 10 _ RF output I...r. 0fI/y
1112$ ur.- bH>w I 100 _ rq'l can bli ....,
dooorl lor _ ClAP 01*_ Incbied will ...
SJ(·20 ill ... hand ..... -1WIdI' lJl>J1)QWN

a-1or-..-.g~.,=ZL""~_ or tIUlg _ CII' boMflg. in boloIt.fy
lSI lillIIId a'ld kin to buId It4 bm. you"l/'nd
thaI .... SJ(·20 d b1c0'l'l j'OU" /aYorite rig
5X·2<l20 mete. 558ICW Transceiver.

Iu l~wired , I y•. warranty ......•." ,.. " , , , " .. , , , ,.$429 .95
5 X-20 2ll mete. SS8ICW T.anscelve. K~ FQfIll $34IUI5
0pI_1 CW Audoo FiKe. SXCWN WT S49.95 KiI $39.95

CIRCLE 34 ON READER SEVICE CARD

0eIc:rarrIlIe mosI wemble aysIemI hUrd Oft
you . I c. n" e . r.d,o o. sel liP you. 0_
ecamblecl comm~bo" s,s !em _ . !h.
pIlOne or . adlO. ..... 3nl 98fIlI.- Ie ..
used lor fItUSlic ado~ • eq,ivelenllo
on' 30 op 'emps e ll(l mi_efS' Cry-stel
W4IoIed lor crySlIl ere. SOI.O"d _ e~
2 wan...oo Iff"4I lor <lad radio "-:<'P, for
_emilie 5ySlemS, eec~ user lias eri lor llA
d\lllleo ope<atlOl'l. Communica!e ifl pliyecy ....tIl
me 55·70 . Add c ur cn e s et for • line
prolossio rlill finisl\.
5S·~" Sc.amble. /descramblerkrt ,S311.95
CoiSD malchingease set.. 514.95
S5·70WT Assembled
5$-70 and case M1 ._ $71.95

Reh-e "'- .Id.a past willi e crystal set ~~e you.
gralldl~ buIt- Uses~ Galefla crystal end
ca-... Several dIl\ef..~ types 01 radloe.-e .....
11IC1!JdiflQ $tenda.d AM b.oadcast. s/>oI1We.e end
even WW II 1001l0le I tyte . To comp ere mode,n
sem,conl!uCIO. uerectcrs . we illClude e diod e lor
CO"l'l ri!lOll No soIde<ing requited end we evan 9r.-e
antenne idoas . RadiO for ' reo. get il no w befo.o
ClintCll'llaxea it'
CS· l Crystal set U $ 18.\15

MICRO-MIKE

DR. NI·CAD CONDITIONER/FAST CHARGER

Rufl you. own S lereo FM fill» Slebon!
Tlinsmits I Slllt>le $IgnaI in lhe 68-t08
MHz FM b'oa(k;as t bind up 10 1 mile .
Detiled ........ IIIcwides~ no Crt
FCC . egs. entenna ideu . nd fllfllle 10
npect. lItes1 de5ign fNlUIft ~bIe
line le ve l inpu ls. p,. ·emp~Ui s and
crystal controlled subca'l'iel. Come<:ls 10
any CO or ta pe playe•• mike mixe , 0 '
.adio , Includes lree 1lJniflg ' ool loo! Fe r a
pro look lldd OIl' matc!ling ClH set -Mth
on-boarll whOp entenne
FU·1OA $Iereo lransm il10f 1<~ .. $34.95
CFU Case.wh ' sel 514.95

Wor'd·s lII'IIlllSt FU wi.elau mite
5mdIr then e~ abe • IICI.dorl!I
bl uery'lId moke. Two,," of 5Mf
parts~ .. case }'OIj • • ClumSr'
Te,"hc eudio pid<-..p lpin dIIJll at 5 ill
alld trarl$lflil 'ifill" 01 300 ft, We irct.ode
tile banery (welc~ stylel, e1ect,et m;ke
and e'en e luning tool' Be e James
Borod end Ie.1m SMT loo!
FU·5 Micro molle M 5111.115

CW KEVER

ACTIVE ANTENNA

AIRCRAFT RECEIVER

Send per1ICI CWo Microprac._ keya. ta."'rn a progr_ble
....,.",.... d up 10 ~ ...... Ncf'I. IamtIic~ clc:e-dasl't ". '0 ,.
""""'1IPNd \rom 3-60 WPM. *,,"1 I.., I<ayng 10 llfllig
.-.llully RFI pI"CIOl EARON..-.art Io.tEps 'LIC S ",,10 l OOyHl'S -
you.. go I<iIrC beIOfe the I<ey' IncIuOes buill ... IOuCh pedo:lIft or UN
your .,....,. Easy ISS<'/flbly I/'Id ......Idling cue HI ....aolabollt lor • nice
station l0oi<.
CW·700 Micro keye . M .....S6ll .115 MK MatcN"II case ser.... S14.115
CW·700WT Asseml)led CW·700llnd ease S11e.95

C.amped IOf s.pace? Get Iong Wlre periormllr>Cli with 1t'I<S desktop
......... Property designed """ has cl.<&I HF and VHF cim.I1ry Ifill
bIA-i'l -.Ili(I ..anne. as wei II enemall)lCll.. RF ll8'" conllOl rod 9V
operal>on .......,. """ deal lor Swu. tmYeIing hams Of sc:ao."" tu'Is
wI'CI.-cl holler 'eDeI*O'_ The ......tehing cae and lcnob sel ...... 1he
""" a~ dOIIa. l0oi<,
........710: 52lU5 Iq case & 1<nobMI. CM . $14.95

Hea . e oeit ing a i,cra fl

; ...1~t,ons-picl< op pI.nos
up to 100 miles a wayl RoCO'VU

L.._~ ", " 0 ' 136 MHz AM e ,r b.nd . I ~~~~~~~:;;;:;~~~;f~~2:"''"~~======~~~~
- smoottl varaclOl' luning. Sl.t"lrtlel ~
WI\tl AGe. ceranw:: biter.~tar:>le~. • oeeleo~ S8llSrtMfy ertd
kU of spn..... volume. IV-. on 9V baIWy. GrNlIor ;air S/w;JWI Of
just I\ar1gIIlg .,.;uld the eotpOI'\l New 3ll-page ........ lletais piIoIlaIk.
100. Mel caM lor "pro+IooI<,
AR- l kiI , , _ _ _.•.M •• _ •• _ • • ••~_ m .M
lda1ctinll cue $(II. CAR $1 4.95

MINI KITS
Rarns.ey callieS a complete .fllI 01 low cost
easy 10 build. easy to usa Iuroc1KNla1 IU1s lIIal
can be U$ed elone 0. .. bu ilding bloch in
latge . more comple. designs , M'....1<its include
a ud io a mpl. tone decoderl. VOX s wilcl'lflS.
tmers, eudio elerms. "';H-lT\8kers alld even
t/lCX:blg ki1s1Cello our ltee~

2M
POWER AMP

Easy to build power amp h s I I,mes
powe< gain. 1W Irl. 8W O\ll 2W ill. 16W
out. SW is tor 40W 0111. Same emp IS
feaUed in IT\II'l)' llam magame '-.
~ ...... ell paI1S. less CIM elld T·,..,
PA-l . 40W PM ..., lil: $3oU!i
TA·1 . RF ..-.ed T.fl tNy lUI .....S14JlS

Fils lcom.
Vnsu. Aloflco .
Re msey end
Radio SII.Ck
rigs! Lootn;J b'
a " e ndy june
speal<et-ml<e to
eo m p li me nt
you. FX t.e nl ·
ceNe. or Ottlll.
ICOt.l style

L --''' 0_-' lIend ,e-I.llie ?
T~e R. msey

$U-l ......... ill e be&ey " 1 0flIy 1 lilt"
_ by 2 112 iflc:fle$llql end ". • .....,.. (tip
Oft the bIeI< so you CIfl easoIy clIip 110 your
lepaI Of SIWl. lt5 stnalI ifllerNll Sj)l!e_ilt ...~
plg 10 to_ ..., .""..,. bUllS very clU"
end his ....., or pop 10 bli '-d whefl wom,
Thate'1_. ject on IhlI nW:e so"""" lOU
lltoIlI ~ in, }'OIj Slill IIa,.. .... use or the apeeqr
jack f,om you••ed io. Frt s al! Radio Shack.
ICOM, Vei!Sll, A1ioco aoo R/lmsey rigs.
5 1,4·7 M,ni·$pea1<er mi1<e,
Fu~ essem bled , $24.95

Miniature
SPEAKER"MIKE

F.ntu bc receive' l~at ClplUf'e5 the WOtId
with jusle 12" entelV\lll c... .eceiYe any 2
MHZ portio" I. o m 4 · 11 MHz . y ' ue
supemel. has smooth ve.I c;lOf l U1'1lng_
AGe. RF 98in contlOl. plenty 01 "'PO.ker
volume a nd ru ns 0 " e 9V b.nery- .
Fasonollflg Scot.t. Id'lOOI or cUI prqec:\.
ptOVIdft hours of f..... lor even"e most
MflOUS OXer. For lhe ea,. consider our
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Numbltr 5 on yow FMdtl«' card

Build an Intell igent Relay
A quick-to-make microprocessor-based device,

controlled by your HT.

by Bruce R. Knox N8LXS

T f you want to check out a length
.lof coax. remotely reset a clus ter
or BBS node. or test a doorbell in­
stallaticn, you o ften get some­
one's help. Wouldn't it be nice 10

have a device thai could provide
you with a contact closure. at your
command, using your hand-held
transceiver (H'T)? This art icle will
show you how to bui ld such a de ­
vice. which prov ides you with a
set of functi ons that will make
your life a whole lot easie r in
these situations.

You Need a Mtercprocesscr

In order to provide a set of use ­
ful functions, some fonn of in­
lelligence would be required
for this de ... ice . I looked o ver
the ran ge of microprocesso rs
available and most seemed to
be gross o verk ill for such a
simple application . In m ost
cases, even simple single-chip
microprocessors like the Mo­
torol a 68HC705xx require a
mult i-hundred-dollar develop­
ment environment and a lot of
construction 10 gain even basic
functionality.

Enter a nifty product fro m
Parallax . In c . • call ed T he
BASIC Stamp. This is a sim­
ple-to- use but highly function­
al microprocessor that fits this
(and man y other) applications
perfectly.

Whal ls The BASIC Stamp?

The BASIC Stamp is a PIC
microprocessor mounted on a
small printed circui t board
(2 . 5~ x 1. 5 ~ . or 6 . 3cm x
3 .8 c m) . It spor ts a 5·vo lt
regulator. reset circ uit. re s­
onator. input/output (i/o) head-

Photo A. The Parallax BASIC Stamp.

Photo B. The finished Intelligent Relay.

er for the eight i/o lines , and a 10 x
14 wirewrapJprototyping area. The
fol ks at Parall ax have developed
code for the PI C microprocessor
that interprets "tokens" generated
by a B AS IC lang uage token ize r
thai runs on a standard PC. This en­
ab les you to develop applications in
a high -level lang uage, download to
The Stamp, and run. It runs your in­
structions at about 2,000 per second
(50 microseconds per instruction.
typically). and the supplied EEP­
RO M (Electrically Erasable Pro­
grammable Read Only Me mory)
can hold about 80-100 BASIC in­
structions pe r program,

Fi gure I shows a brief sum­
mary of some of the more inter­
es ting Stamp BASIC commands.
W hile the p rogram speed/size
limitations o f thi s dev ice will
mo st likely prevent you from
doing many d ig ital signal pro-­
cessing applications on it. there
are many others you will be able
to do. and in a fraction of the
time it might take you with a
more conventional microproces­
sor environment. The best part is
that the development environ­
ment that runs on your PC costs
only $99 from Parallax. Inc., and
you can use it o ver a nd o ve r
again. Stamps co st $39 in un it
quantities, and discounts start at
five units.

The "Intelligent Relay"
With th is handy bu ilding

block in hand. it was preuy easy
to develop the application. Fig­
ure 2 shows the sc hematic fo r
this application . It was built en ­
tirely on the prototype area of
The Stamp using poim-to-point
constructio n te ch niq ue s. The
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N\Ulbera

There are more commands.

serial I / O

Digital I /O

tion. If you don't have one of these avail­
able, shielded cable and separate connectors
will work just fine. The block diagram in
Figure 3 shows you how the system is used.

The Software
Figure 4 shows the complete listing of the

Intelligent Relay Program. The only reason

Aaync serial input
Async serial output

Generate tones/white noise on a pin

set pin l ow
set pin high
Change state of pin
measure pulse width
do button functions

Figure 2. The Intelligent Relay Schematic.

SOUND

SOund

SERIK
8EROU'l'

LOW
HIGH
TOGGLE
PULSIN
BUTl'ON

PWM Generate PWM out put
POT Measure value of a potentiometer

I nt eger aath : + , -, . , / , e tc ,
Logica l a : AND, OR, XOR, etc.

Analog I/O

Proqraa Control

IF • • , THEN
GOTO
GOSUB
FOR• • • NEXT

Figure I . Some ofThe Stamp's commands. (See Figure 4 for others.)

sulated wire can be used, and the circuit can
be built in about two hours. One word of
caution: The column of holes in the proto­
typing area right next to the header are con­
nected to the header! Use these holes to pick
up your signal connections to the other parts
of your circuit. Finally, a spare coiled cable
was available for the dev ice-to-Hf connec-
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basic hardware requirements for this device
are:

I. Function from 12 VDC (The Stamp
comes this way); 2. Provide a normal ly open
and closed relay output; 3. Provide a DTMF
tone decoder to receive commands; 4. Pro­
vide a means of transmitting tones from the
HT If you are using a remote switch to
check out an installation-it is really nice to
know if, in the case of an unexpected result.
your remote switch is working. To accom­
plish this, I made a connection to the micro­
phone input of the HT. Through this connec­
tion, each command can be acknowledged
by transmitting a Morse code "R." In addi­
tion, an "0" (a shortened version of "0") can
be sent for off, an "A" (a shortened version
of a "I") for on, and a caUsign for identifica­
tion purposes. The interface to the HT was
implemented using capacitor C2 for the au­
dio tone, and resistor RI for keying the HT.
You may find that you have to adjust the
value of RI or C2 depending on the HT you
use. If the HT you choose does not support
this hardware arrangement (keying and au­
dio on the same wire), you can easily adapt
it to support a relay for the keying and keep
the tone generation output separate. Tone
generation is handled by a command called
"SOUND" in The Stamp's BASIC inte r­
preter, and keying of the HT is handled by a
simple logic level command (see the soft­
ware listing).

Receiving DTMF (Dual-Tone Multi-Fre­
quency) tones is pretty easy these days. A
TeJtone M-8870 DTMF receiver was chosen
for this purpose. The M-8870 (U2) uses a
minimum of external pans and runs off a
single 5-volt DC supply. The outputs of the
M-8870 consist of four data bits that tell you
which tone was most recently decoded, and
a strobe line that goes to 5 volts when a tone
is present. These five lines are run to five of
the eight lines on The Stamp. The M-8870
requires a cheap 3.58 MHz crystal (some­
times called a oolorburst crystal), three resis­
tors and two capacitors to get it running. In
this application, oone of the values (except
the crystal value) are critical, with a 20%
variance being acceptable.

The output from the device is a relay, des­
ignated as Kl. This is a 12 volt DC relay
that is powered from the external supply
(before the on-board 5-'0'011 regulator). Re­
sistor R2 limits the base current to transistor
QI, and standard NPN, such as a 2N2222 or
2N3904. When saturated, QI energizes KI.
Diode 0 2 is provided to snub the tum-off
spikes generated by K1.

Diode OJ was provided for two reasons.
The first and most important reason is to
protect the device from a potential reverse
polarity connection. The other reason is to
introduce a volt or two of drop to limit pow­
er dissipation in The Stamp's regulator. Ca­
pacitor CI, a 0.01 disc, is provided to help
keep RF out of the device.

As mentioned above, point-to-point con­
struction techniques were used for this de­
vice. Photo B shows the finished unit is a
small aluminum enclosure. Small, solid, in-
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New Plco-Ps for 1995
PJ Packet S22-Maximum efficiency

on 2m pocket frequencies.
PJ 220 SI9.95-00 everywhere gain

for the "private " band.
Pilot ' s Pico-J $39-A~'iation band

range boosterfor pilots on lhe go.

No Antennas A llowed?
Who will see Pico-J hanging

in your closer or on the balcony ?
But Jour signal will be heard.
Pico-Fs halfwave radiator is
sleek and unobtrusive. his thin
flexible [eedline is barely
noticeable. When his work is
done Pico.I rolls up and slides
into his pouch like the Genie
slipping back into the bottle.

Carry Pico-J on hikes or trips
as you would car ry a pair of
glasses. Keep him in your
emergency jumpkit. When ),OU

need gain and low angle omni­
directional coverage pull out
Pico-J and be full quieting when
it counts.

PASS THIS TEST!

WIN $5
Clip th is ad a nd circle the
T igerTaif rM

• Send it with
your o rder to get $5 off
a ny purc hase.

If your eyes are sharp you can spot
the T igerTall'" in the photo above. It's
not attached to something that bites; in­
stead it puts extra growl into the signal
trom the HT it's attached to.

TlgerTail'" improves SWR, lowers
radiation angle, and extends range.
You can use low power and save your
battery pack, bu t still have a big signal.

Better than an amplif ier, it improves
reception too. TigerTaW'" does all this
by simply slipping under your flex an­
tenna and just hang ing down- without

sticking up or out or getting in the way.

Can You Find
theTiger'sTail?

J-Pole in your Pocket?
Tough dual-band antenna / or the travelin ' man or the condo dweller.
Hang-anywhere style and extra range can save life in an emergency.
James H. Gray WIXU

During my years of traveling around the Antennas West and called the "Pico-J." It
eastern United States on bu siness or vacation, I meets all the requirements set forth in the
often wished I had a small. inexpensive and fi rst sentence. Pica means "small:' as in
easy-to-use antenna to match my Iinle hand- "picofarad," and t'J" stands for "f-pole,'
held 2 meter radio. Occasionally I had an HF the well-known lcw-angte. cmrudirec-
rig in the car, but more often it was the little 2 tional vertically polarized antenna-just
meter radio which was useful and fun . On long what's needed for 2 meters.
road trips it alleviated boredom. kept me awake Antennas West' s Pico-J offers some
and almost always assisted me to find a mote l. features nOI found in the usual J-pole. For
restau rant , or other ham's QTH. On such trips example, the feedpoi nt is already found
the mobile antenna was fine until I needed and matched for you, and the antenna is
more range from the motel. small and light-so much so that it can be

When I traveled by plane, the rig was the rolled up and slipped into a small eye-
handheld with no ampli fier. It r'- - - - - - - .:....- --, glasses case. It looks like
had only a small telescoping a sleek black ribbon 55
whip that I cou ld extend to about inches long. A six-foot
19 inches. If I happened to be small-diameter coax
close enough to a repeater in a feedline comes off me
large city, that was fi ne and I bottom. Its gold-pin
managed to "work" the locals in Bl':C attaches directly to
spite of low power and a minimal your rad io.
antenna. A small loop at the

But there were occasions top may be slipped over
when there was no local repeater, a curtain rod or a nai l or
or when I was inside a steel-and-concrete build- any other suitable projection. But, if by
ing. At such times I wasn't able to make any chance you don't happen to find a suitable
contacts at all and had to resort to dull tedious support, Antennas West thoughtfully provides a
television programs before going to bed. small suction cup with an embedded hook that

If you face similar problems when traveling can be slapped up o n a window or any smooth
light and by air, you know how it feels to be surface, and presto'c-you' re on the air!
alone among the many. Pico-J is completely weather-sealed and

The Pice Solution could be hung outdoors if you wish. Otherwise,
Today, the travelin ' man has a ready solu - you can hang it in a closet or a doorway: in fact ,

tion to the problem: a neat antenna produced by anywhere that is convenient and where your sig-
nal won' t be blocked. The extra reach provided

r----------------, by this beauty cou ld save life in an emergency,
and is always useful when just plain chatting
with the locals.

Your Pico-J stretches range, improves re­
ception, reaches far-away repeaters, and saves
your battery pack.

The measured VWSR is less than 2:1 be­
tween 142 and 150 MHz- ideal for CAP,
MARS. and other services near the 2 meter
band-and is a very beautifu l 1: I at 146 MHz.
Not bad, eh?

Best of all , considering the bene fi ts, is the
price: $19.95 for the 2 meter model, $26 for the
2m17Ocm dual bander, both complete with the
soft vinyl case to store your Pico-J when it' s not
in use.

On a recent trip I tucked Pico-J into my
briefcase, right next to the handheld. No, I
didn ' t even use the "duckie" or the telescoping
whip because I had all I needed in this one neat
antenna. Maybe you'll find the same.



Radio Shack '275·249-A
Radio Shack '274·290

What Else Could You Do With This
Design?

T here are lot s of things that could be
done with this application. For exa mple.
you could monitor inputs and report them
on command. Or you could transmit a call­
sign with the relay (could be handy for re­
mote on-air testing). But it is possible to run
out of program space . So, depending on
your application, you'll either have 10 get
real clever in optimizing your code or you'lI
have to limit your functionality. The former
is my preferred method. even though that
method can drive you nuts!

Conclusion

In addition to DTMF-conlrOlled devices.
The Stamp lend s itself to many other
applications. You could make a custom
keyer, a rotor controller, an antenna switch,
or many other sim ple controll ers. And
since the device is software-driven, you can
now dazzle your friends with fancy features
that couldn't be done before without a large
bag of TTL o r CMOS ch ips an d a lot
of ti me and aggrava tion . Have a good
time wo rki ng with this powerful . yet
simple, device. 1:1

with the acknowledgement transmissions.
You could fix this by changing the key-up
delay in the program (or by not using the
Thl ·732).

Parts List

2.2k 1I4W
1.0k 1/4W
300k 1/4W
100k 1/4W
0.01 25W VOC disc
0.1 25W VOC
1N4001
Yellow LED
Green LEO
Relay
Mike connector
118' connector
2N2222 NPN transistor
3.579545 MHz crystal
The BASIC Stamp (Parallax)
Tertone M-8870 OTMF decoder
4' x 2-1/8' x 1-518" Radio Shack '270-239
4-40 screws/spacers/nuts lor mounting The Stamp
318" grommet lor cable entry
Shielded cable/relay/power leads as required

R1
A2,A3,R4
R5
A6,A7
C,
C2,C3,C4
0 1,02
03
D4
K,
p,
P2
a,
XTAL
U1
U2
80,
Hardware
Grommet
Wire

but causes a problem here. The TM·732
does not release the PTT for about two sec­
onds after the last DTMF digit is entered.
This allows phone patch users to release
their P1T while entering strings of digits.
Even though the Intelligent Relay carries
out its commands, the TM·732 interferes

Figure J. Block diagram ofthe Intelligent Relay.

~
1,., 500 1 Microphone

12VDC
Earphone

II 1'41 500 1
L

RemoteHT To COM

IIIoevce
NOTo"

Control led
NO Aela~

The Inlelllgltnl Relay
Controlling HT

• •

DTMF I: Turn relay on for 2 seconds,
send "Roo

DTMF 2: Pulse relay for x times
(digit after 2), send "ROO

DTMF 3: nun relay on. send "R"
DTMF 4: Tum relay off, send "R"
DTMF 5: Toggle relay. send its new state
DTMF·: Send current relay state
DTMF #: Send ID (N8LXS in this case)

the program looks so long is that it is heavi­
ly commented. The application performs the
following functions:

T he mo st impo rtant fea tu re of the
software aspect of Ihis project is the ease
wit h which it can be implemented. You
simply connect a three-wire cable from an
LPT: Port on your computer to a header on
The Stamp. run The Stamp program. enter
your program into a text editor (included),
type ALT-R when you want to ron, and your
program will be off and running. Bugs?
Well, there's a DEBUG instruction that en­
ables you to print variable values back to
the PC to see what might be wrong. With
the possible exception of making a pin into
an oerput when it is connected to an exter­
na l output. it' s j ust about impossible to
break The Stamp with software. So go have
some fun !

Using; Ihe Intelligent Relay

You'll find many ways 10 use this device
in addition 10 those mentioned earlier. Radio
Shack t-ITX-202s were used 10 develop the
design in this article. A Yaesu Ff-470 was
used as the remote radio, and this worked
fine. However. when the Ff-470 was con­
nected as the Intelligent Relay radio. some
problems with the radio keyi ng were en­
COUntered. You can fix problems like this by
playing with the values of Rl and C2. Also
noted. a Kenwood TM-732 has a feature
that phone patch users enjoy (1 presume),

Parts Availability

A set of components, induding The Stamp and a 3.5' disk with the source code on it, is
available from RF Applications, Inc. lor $95. We can program your Stamp for an additional
$20 (please give us your call). Please order this kit by mail or fax , VISAIMC accepted
(encouraged), 819310 UtUe Mountain Road. KirUand Hills OH 44060-7951 ; Fax (216) 974­
9506.

Note: Unless you order The Stamp programmed from us, The Stamp AF Applications,
Inc. supplies is unprogrammed. You'lI need the Development Environment described in this
artiCle to load the software. The BASIC Stamp Development Environment is available from
Parallax, Inc. 3805 Atherton Aoad, 11102 Rocklin, CA 95765. Their telephone number is
(916) 624-8333. The Stamp is a trademark. of Parallax, Inc.
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R.. BASIC STAMP Cont~ol Proq~a.

R•• Int.lli9.nt Relay
Ra. 8y 8~uc. R. ~nox

Ra. Rr Appl i cation., Inc.
R•• Auquat ae , 1994

R•• YOU _ y copy thh ooda , but p l ... . aeltnovled9. i ta ori'll i n .

0- -~ " a D'nll' <Hcod.r on 0-) , .trot» ( aet h. biqbl ,,~ ••...Pin 5 " ....ad f or t~aM"t tone
••• Pin ' " t!M PM' tor t!M redio

••• Pin ' " t.Jla relay output ( a etiva lli9b )... ea-and,, :

••• , • PIllA 011 tor 1 . econd... " • To99la XU...
••• , • Turn o n tba ~.lay

••• • • Turn oft til. relay

••• , • To99la the relay then Function 11

••• n • R.port r.lay atat u . ( A-on , O-O f t).- n • Ill. ( If' LXS i n this ca•• )

R_ sat up P in DirecUon RR9htan (5 i na and ) OUU I.- ", , • ou.tput : h lay, .-0- ", • • ou.t.put : h y Radio, o-J[ayad... ", • • ou.tput : at Tone ou.t
0- ", • • I nput ' DnU" Tone Pr...nt, ,~ Pr...nt
0- ", , • I nput ' D'nlr 8a I
0- ", , • Input' D'nIr lit 2.- ", , • I nput ' DTWF lit 1... '"

, • Input , D'n(r Bit II

di~. - ' 1 1 11111111111

,~ ,
_ A 1_ on Pin 6 keys up til. r adio , 110 atart u.n.kayad

h i "'" 6

R•• Valt tor MIG" UI 01\ D'nlt Data PT... nt Li_

l oopO=
it pin4 • II th.n l oopO

Ra. Ma.k o f t unwanted top four b i t s

b 2 • pin. 6 1 5

...SOrt out ~...
"

., • , "'., ,~,

"
., • , "'"" ,~,

"
., -,

"'"" tunCI

"
., • • then fU l'1C4

re ., • 11 the n funell

"
., • 5 th.n func5

" b , • 12 tban func: 12

loopl :
it pin4 . , tIloan lOOPI

90to ,-.- Pul• • ra l . y o n th.n o ft

t u ne l =

bi9 h 7
pa..... 20011
,~ ,
9Dt<> _ i t _q<>na

... Pul A r . lay X U _ ( X f o11_ t!M 2 1

f unc2 :

tunc:2_1 oop,
i t pin4 _ I th. n func2_ l oop

fune : _loopi=
i t pin4 - 0 th.n fllne:_l oopl

bl -pina6U
bl_bl _ :

f or t>4 _ l tob)
t"'Nl. ,
pa.... IllO_.n.
.~ ,

funcl :
b i9b 7
9oto " " i t _9 0 n•

R• • TIu'1l o f t ralay

tunc4=
,~ ,
9Oto _it.-qona

_ To991. re lay

func5 :
to991a 7

Re. 'all r i9ht into func11 to t a ll tha atata of the r.tay

R.. Uaa · 0· f o r off, - A- f o r on (abort.nd Mo r A I I

funell :
it p in4 - I t ban funcll

i t p in7 _ I than funcll ll
pallA 200,- .
pa..... 400
qoalll:l daah
qoalll:l daah
90"l1l:I da.h
pau•• 200
h19b 6
""to loopO

func1l0 :
9O"1Ib kay_ciovn
qoalll:l dit
9'D"111:1 daah
pa.... 200
lI.iqh 6
9Oto 1oopO

R•• sand c a ll (M'LXS in tIli. ea.-I
R•• l-daah, : - .U t , l -lnt.rctlareet.r apaea

f une U =
90aub "y_down
t or b 2 _ 0 to 21
l ookup b2 , !I , : ,I ,t ,l.I ,: , : ,I ,: ,I ,:,2,I,l,: ,2 ,l ,I ,: ,2,: ) ,b)
9011l1l:I Mnd
_rt .,
pa.... :00

hiqh 6.... '-
... _it f or Oft' tona to 90 a_y bato ra prc>caadl"'9

..ait_qontI :

i f p i n4 - i t h.n ..alt.-90n•

'lO,,1Ib kaY_down

9 011ub dit..........
90IIUb dit
pa.... 2 0 0

hi911. 6

""to lOOPO

R.. Mor•• COd./r.dl0 .upport l"Ol.lt in. a

diU
. ound 5.(1 00 ,5 )
pau•• 15
raturn

4aah:
aound 5.(100 , 15)
pa.... 15
r.turn

A nd :
it bl - 1 than da.1I.

it b) - 2 tIl.n dit

it b3 - ) tIl.n ".~d.lay

aand-dalay:

pa.....0
return

t.y_ciovn :
pIIu•• : 00
,~ .
pau•• 400
r.turn

Figure 4. The software. Nothing to it!
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73 Review
by Breckinridge S. Smith K4CHE

The Yaesu FT·2500M
•

A rugged mil-spec radio.

Yaesu USA
17210 Edwards Road

Cerritos CA 90703
Telephone: (310) 404-2700

Price Class: $400

It. h yes, there's noth ing like unpacking a
M.new piece of equipment-snakes you
wonder how they cram it all in the box. If you
went an Interesting exercise sometime, try
repacking the radio and the accessories back
in the box in the exact same manner thai it
was originally packed. You can't do It; it takes
special lraining .

The FT·2500M's size in inches, which is
not given in any of the ads , is 7.75 by 6.3 by
2.0. The measurements include the length of
the knobs which, incidently, are covered with
that magic rubber that gives what I call a "tac­
tile teet."

Appearance and Construction

The radio looks neat and rugged, and pro­
jects a functional appearance. Square, no
fancy curves. All the gee·whiz buttons that
you occasionally use are hidden away under
the secret access door located on the right
side 01 the front panel under the bJning knob.
The top and bottom covers on the chassis
are made of tight-fitting , rugged ABS plastic. I
would have preferred metal covers for better
shielding, but later testing in a strong RF field
resulted In no problems.

The power leads for the radio have a fuse
holder in both sides of the line, which is a def­
inite plus. The fuse holders are rugged and
totany "grab" the fuse, not just touch the ends
o f it. The 50-239 antenna connector is
mounted in a recessed area of the heat-sink
portion of the large one­
piece diecast chassis. The
connector has real threads
th at matc h your connec­
tors. I tried several makes
of Pl-259 connectors and
they all screwed onto the
rad io without any prob­
lems. The recessed area of
the hea l sin k provides
some protect ion fo r the
8 0 -239 antenna connec­
tor.

Bench Testing

, fired !he radio up and
quickly checked the power
and receiver specs. At 13.8
volts I measured 52 watts
and found the powe r to be
the same at both ends of
the band. The power levels
are selectable and can be
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programmed for each channel. The opera­
to rs' manual g ives instructions on how to
open up the unit and set pots for the different
selectable power levels. Mounting a quarter­
wave ground plane antenna a toot away and
standing behind a shield , I made s everal
short transmissions with 50 watts. The un it
operated in this unusually strong RF fie ld with
no problems. The automatic transmit power
control was tested into several resistive loads
representing SWR values starting with 3 to 1.
Each test resulted in progressive lowering of
th e power. The final test consisted of just
putting an emergency 19-inch wire in the rear
connector and testing on the local repeater.
Plenty of RF was available and the radio did
not shut down. I don't recommend using just
a ta-mcnwire as a normal operation due 10
the radiation hazard and the poor load for the
radio, but in an emergency it will worl< on the
FT-25OQM.

The transm itter has a "time-c ut t imer­
which can be programmed for five to 60 min­
utes. First thing I aid was put in a five-minute
limit. The timer resets each time you press
the pu sh-to-ta lk b utto n a nd gives a li ttle
"beep" when me timer expires to remind you
that you may be sitting on me mike button . I
tested the timer on rIVe minutes with 50 watts
and , as expected , me heat sink got pretty
warm but the power remained steady. There
is also an automatic power-off timer, "APO;
which will put the radio to sleep if you forget

10 tum it off. Since Yaesu recommends "di­
rect" connection to your battery, this is a nice
leature.

The rad io looked c lean on the service
monitor and demonstrated a nice IDC (instan­
taneous devialion control) circuli which pre­
vented me from over-elevialing no matter how
hard I yelled into the mike . Thi rd harmonics in
the 440 MHz band were well below 60 dB
suppression.

Bench-checking the rece iver sensitivity
was better than the specs 01 0.2 ~V lor 12 dB
SINAD. Now for the first acid test 01 the sys­
tem. I programmed the receiver to scan from
144 to 148 at 5 kHz increments to see if there
were any intemal "birdies;" none were found
with or without an antenna . The image rejec­
tion specifications call lor better than 70 dB.
During the mobile testing I d rove through two
of our local "AF alleys· to check lor desense
and overload. The receiver reacted very well
and responded with just a little noise from a
local high-power paging unit with the squelch
wide open. However, it was not enough to
break a normal SQuelch setting. Checks for
desense with an adjacent mobile working on
the same repeater were excellent. One 01our
club members tried running 25 wans in close
proximity but still did not cause any desense
problems.

Yaesu appears to have built a pretty bunet­
prool receiver using their "Advanced Track
Tuning (An): Quoting trom the receiver sec-



Explore The World of Quorum Wefax

Wefax Explorer
Integrated Wefax I APT Receiver and Scan

Convener with Qfax software.

$695.00 complete
shipping and taxes not included

.... ' ; ....-

=.­-
, ::;

=.-.

The Best Price / Performance. Period!
Construct a Wefax I APT reception system from individual component receivers. scan converters and image processing software
and you' ll spend more money for fewer features, poorer performance. no automation and ajungJe of wires . Wilh the Wefax
Explorer, simply co nnect an an tenna and a few mouse cl icks later you' re receiving the highest quality images possible. The
Explorer is backed by a 1 year limited warranty and the extensive experience o f the leading Wefax hardware manufacturer.
Quorum eq uipment is used by virtually al l wefax suppliers in worldwide amateur, commercial and military systems.

• Integrated SaJellile visibiliJy pre·
dil:tion with automatic capture f or
up 10 8 salellites sim ulJaneously

• Automatic lime and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• A utomatic digiJal gain lock in
A Lt.- modes. PLLclocking

... _ ~ - -- _ ._-

" - ~- '- -- QFAX Features
• GOES I Meteosa/ We/ax Reception

• NOAA I Meteor APT Reception

• HF Naf ax Reception

• Dual RF ports f or geosync and polar
reception under sof tware control

• Integrated preamp and down con­
verter power inserters

• SOuser de[mahle configurations

• Sof tware controlled receiver with 2
UHF, 10 VHF memories and scan

• On board audio amplifier and
speaker with software controlled vol­
ume. squelch and mute

• Automatic Unattended Animation
works continuously

• 8 bit data f or up to 256 gray levels

• View al up to 1280 x 1024256 color

• Use TIFF, GIF or rex[de formats
and convert to lIMP. lPEG, EPS
and binary

• Contrast, Brightness, 3[) effect.
Sharpen, Sm ooth, Noise. Histo­
grams and other image processing

... __ ...... _._..

• Ephemeris based NOAA APT navi­
gation with geo-politkal and La/­
Lon overlays

• NOAA root.. ...how satellite palh,
Las-Eon ofcursor, distance and
bearing to reference point

• Automatic Temperalure Calibration

• Color Palettes and NOAA curves

Quorum Communications, Inc. FAX (21~ ) 915-112 711
~311~ Este r s III,d. - Suit e X511- l rvlng, Texas 7511(>.\ ( 2 1 ~) 915-1125(, IIII S ( 2 I ~ ) 915-113~6

CIRCLE 2S7 ON READE R SERVICE CARD



Overall Evaluat ion

I liked the radio . It's easy to operate and
has a very readable front panel display. The
alte rnate function buttons are reasonable in
their organization and th e clever bells and
whistles are stilt there, with most of them hid­
den underneath the secret door. The unit ap­
pears to be realty rugged. The best avera. at­
traction lor me was the receiver lronl end and
Its abi lity to work in a multi-transmitter high­
RF environment and to resist basic l ront end
ove rload. iii

Operating Manual and Technical
Supptements

I thought that the small operating
manual was well-written. I reviewed
th e "i n case 01 trouble " pages ,
which are designed to correct for
"cceretor e rrors ." The handbook
contains the usual circuit diagrams
and flow charts as well as diagrams
lor the optional modules. However,
all it contains for the microphone Is
the pinout pattern for the connector.

You will have to purchase the technical sup­
plement if you want ci rcuit diagrams of the
mikes.

The small operators' handbook is In En­
glish and Spanish so you can brush up on ei­
ther language. I kind ot miss those earl ier
Japanese manuals that were written in a
strange kind of technical English 'Nith wording
that seemed to have several meanings re­
quiring hours to decipher. The se new manu­
als take all the adventure out of purchasing a
new Japanese radio . The "raesu Technical
Supplement- (service manual) is up -ta-date
and was immediately available. It contains all
the diagrams of the mikes, and indudes in­
structions lor lithium backup battery replace­
ment and panel lamp replacement, which re­
Quire good desoldering ski lls .

department, the 96(X).baud kit is available for
$1.

Since I am involved in DRng , or tcxhunt­
ing, I immediately realized that the packet
modification soldering pad connections gave
me access to the receiver audio prior to the
audio gates, de-emphasis, and high-pass fil­
tering . Now I have a good d ean audio con­
nection point tor my loxhunting equipment.
Yaesu even provides a sman cutout which ar­
lows lor the exil of cables that is located in
the rear of the unit. This cutout is normally
sealed with a plastic plug.

The radio receiver section comes out of
the box ready to cover 140 to 174 MHz. The
transmitter unmodilied cove rs 144 to 148
MHz. I wanted to modily the unit lor USAF
MARS but instead 01 using the instructions
Irom one of those thick modification books
that you can buy at hamlests I decided to
write to Yaesu and ask for their official modifi­
cation sheet. I incl uded my MARS license,
my amateur license, and a copy 01 my pur­
chase jnvoce. The instructions received from
Yaesu were clear and easy to foll ow and con­
tained all the nece ssary cautions about out­
ai-band operations.

to serious bells and whistles you may pro­
gram a user-ringer melody using up to 16 dig­
its which correspond to notes from the tradi­
tional music scale! If you are bored while driv­
ing down the highway you can play back the
melody with a test sequence. Personally, I
p refer the stra ight ring ing sound which
sounds Just like a phone.

Not only is the microphone lit but you can
also adjust the radio panel backlight ing on
the LCD display to a manual setting or let the
photosensor adjust the brilliance 01 the LCD
display. The large LCD display is very easy to
read. Night Is the best display, with a yellow­
ish background which can be controlled by
the photosensor. In very bright direct sunlight
the LCD panel changes to a black-on.gray
high-contrasl display.

Modifications

Irs time to get the soldering iron out.
Packet modifications: The unit is not, I re­

peat, not 9600-baud packet-ready. However,
there are simple instructions with pictures in
the operating manual. Basically it consists of
mounting three ctl ip res istors, two jumpers
and a chip tantalum capacitor. T hese are
chips and require quite a bit 01soldering skill.
The manual states that ~if you are not confi­
dent then contact your Yaesu dealer for as­
sistance." According to their customer service

long. There are provisions for the usual chan­
ne l scanning or programmed limit scanning ,
but there are no provisions lor storage of tele­
phone numbers. As is sta ndard In a lot 01
commercial equipment, this radio can clone
(prog ram) another radio with its stored infor­
mation via the optional cloning cable. Once
nice feature is that in the event you decide to
start over with the memory channels there
are provisions for accomplishing a general
memory reset to dear allinforrnation.

The radio is eqUiPPed with crcss encode
but you have to purchase the decode module
and install it. I purchased the CTCSS FTSK­
17A and installed it mysell. 1foll owed the in­
structions suppli ed with the FTSK-17A but
found that the mounting location lor the mod­
ule did not match my radio. Now what? If all
else fails go to the operating manual, and in­
deed the correct picture and instructions were
in the manual. I did not review the OTMF
paging system as our local repeater will not
pass DTMF codes, which is quite common in
some repeater cont roller co nl igu rations . I
have to mention the "Ringer Melody Settings"
which can be utilized during DTMF paging .
We have finally gonen to the peak of th e
"bells and whistles~ phenomena. If you are in-

"The Instructions received
from Yaesu were clear and

easy to follow and contained
all the necessary cautions about

out-of-band operations. "

Bells and Whistles and Other Features

The microphone uses a now-industry-stan­
dard telephon e eIght -wi re mod ula r plug .
These rugged connectors can be purchased
at any telephone supply store and are easy to
crimp on. You can now put on a mike ccmec­
tof in 30 seconds instead of spending 30 min­
utes trying to solder those elusive liltle tiny
wires. T he microphone looks co mplicated
and busy, but feels light to the touch. The
mike has a 'tock" switch on the rear which ,
when activated, locks up all the buttons ex­
cept tor the touco-toees. I spent quite a bit of
time on the bench trying to get the radio to
scan and then finally fOlXld the lock switch.
But get this : The mike glows in the dark! AI;­

tually, Just the buttons glow, but this lighting
feature will help make those midnight au­
topatch ca lls a little easier. II you don't like
your mike to glow in the dark there is a switch
to tum the light off. Yaesu supplies the MH-27
mike with the radio but you can purchase the
simpler MH-26 without the tOlJCh.tone pad.

There are 31 memory channels. Now, I
know some of you will scoff and insist that
you need at least 100 channels, but for me
31 was fine. AU I wanted was a tough simple
radio. You can program a ' name" for each
channe l (to r example, CLUB, MARS, etc.j.
The names may be up to lour characters

Military SpeclficaUons

One ot the reasons I purchased the radio
was the "mij..spec~ advertisement. I con tacted
Mr. Olip Margelli K7JA, the Customer Service
Manager at Yaesu, and he sent me a copy of
the testing procedure using MIL-STD-81 0C ,
th e vi bration te st accomplished by United
States Testing Company Inc. In February,
1994. A portion 01 the testing included mount­
ing the radio to a test fixture. Then the fixture
was "bolted to the shaker." The transceiver
was then vibrated tor three hours along sever­
al different axes at different frequency ranges
varying from 5 Hz to 500 Hz.

After th is was ove r they conducted th e
shock test serreer Quoting tram the United
States Te sting Company report, "rtre
transceiver was activated and subjected to
three shocks in each of the piUS and
minus directions of each axis , for a
total 01 six shocks on each axis. The
puls es c onsisted 01 a sawtoo th
wavelorm with a peak amplitude of
40 -G"s over a duration of 11 mil ­
liseconds." The United States Test­
ing Company reported tha t the
transceiver was "fully operational at
the conclusion 01 the vibrations tesr
and ~re were no physical anoma-
lies noted:

tion 01 their technical supplement manual,
"after passing the antenna switching networt<
signals (received) within the frequency range
of the transceiver are then passed through a
varactor-tcned bandpass filter before RF am­
plification. The amplified RF is then band­
pass-fil tered aga in by varectcr-tuned res­
onators to ensure pure in-band input to the
tst mixer:
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Sundays
6:00pm EST

•

J

•
•

National Talk Radio Show With Len Winkler, KB7LPW

Americals Only

Ham Radio

ShowOn The

Broadcast

Bands!

Weekly Co-Host, John Moore, NJ7E- Weekly DX Update Wrth Lee Finkel, KY7M

Tune in each week for national ham radio news, FCC news, weekly guests from
the amateur radio community, ham trivia contests, prizes, listener call-in and more!

Sponsored in part by Radio City, Inc. and 73 Amateur Radio Today and ICOM.

Ham Radio & More Affilliates
AI:. KFN'II
CT: WATR
FL: WFfG
II.; 'Nl(TA

" WllGZ
" WPOJKY; WMTA.

1510am PHOeNIX
1320am HARTfORO
1300~ ........... KEYS
1330 am CHCAGO
1570am AlTON
130081'1'I HJNT1NGTON. FT. WAYNE
138Ol1m CENTRAl.. CITY,

EVANSVILlE

1M: WNBH 13-40 am NEW BEDFORO,
PAOVIDEP£e

UA; BOSTON CA8l..E CHANNEL 388 BOSTON
l.I: WMKT 1270 am TRAVERSE CITY,

CADOLW:
NE: IOCS 1550 Il'Il HASTING. UNCOlN
NC: WCF« 1460 am RALEIGH [)()AH.\Ioj

He: WEEB 990 am RAlEIGH DURHAM

"iC: WGAI
NC: WSKY

oc KTMC

OR ""'"PE: W-MN
Tl2 .....
'IE: WSYB

560 am NOflFOlK, POATSMlTrI
1230 am GAEENVILE.

$PARTENBURG
l400am T\JlSA, MCALESTf.R
W08m PORTlAND
550 am 5alANTON. WlLXES BARE
1.tOam KNOXVILlE

RlITWl>

Ham Radio & More is also available on Satellitel
Spacenet 3, Transponder 9, 6.8 Audio for Home Dish (Analog).

Find outwhat radiostation airs "Ham Radio & More" in your local area
bycallingtheoriginatingstation, KFNN,at602-241-151 O.

ForsponsorshipintonnationcontactRonCohenat602-241-G482.
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Number 7 on your FMdbaek C8I'd GAP Antenna Products, Inc.
6010 Bldg. 8

N. Old Dixie Highway
by Gordon Wtost WB6NOA Vera Beach, FL 32967

TelephOne: (407) n 8-3728

The GAP Voyager DX POceC>ad'99

We compare the Voyager with a dipole in free-space.

Dipole antennas and verticals are the most
popular chOice ' or an easy way 10 get

down on 40 meters. 80 meters, and 160 me­
ters . On the ' tow bands" you win regularty
hear amateur operators debating which en­
tema wiD perform better-ttle trap vertical for
4Om-16Om, or dipoles for these bands.

We cecoec to test our three independent,
hall-wavelength, unloaded dipoles, featuring
the Centaur Electronics benms. aga inst a
new GAP Voyager OX vertical which is de­
signed lor the 4Om·16Om band, plus addilion·
al resonance on the 20 meter band, 100.

The DlpoJes

Our dipoles lor 40 meters. 80 meters. and
160 meters have been in place for about
eight months, and each dipole uses !he cen­
taur Electronics (Tucson, Arizona; 6021622­
6672) "Big Bertha- coaxial choke baloo, serial
numbers 9457-9459. These monster baloos
were suggested for our comparison by cen­
taur Electronics because of their Teflon inslJ­
lation and aU stainless steer hardware, plus
their enormous size-perfect for a very rainy,
wet Southern California enwcomeot.

Our comparison dipoles for 40 meters, 80
meters, and 160 meters were each cui to
specific band resonance on the usual formula
"length (feet) '" 4681frequency (MHZ)," where
the overall anlenna length equals the con-

stant 468 divided by the desired operaling
frequency in MHz. We add about 1·11'l feet of
"udge factor" at each end of our wire, and
Ihen cut the wire in two sections to be at­
tached to the antenna balun and egg insula­
tors. which will give us "fine-tuning" to the de­
sired operating frequency.

Thanks to plenty 01 trees at the installation
location of Bob Gregg AB6CH, we were able
to obtain a minimum of one-quarter wave­
length in height above ground on the 160 me­
ter band to give us the best possible chance
of a low angle of radiation. Each dipole was
slighlly drooped, and this is approximately the
feed point height where our RG-213 non-eon­
laminating coax was connected:
160 meters 130' elevated feed point

(one-quarter wavelength)
80 meters 130' elevated feed point

(half wavelength)
40 meters 130' elevated feed point

(one wavelength)
We chose non-contaminating RG-21 3 be­

cause of its solid dielectric which would not
soak up moisture during the California winter
rainstorms. This proved to be a good choice
for us aller last winter's storms!

After the dipoles were hoisted aloft, it took
about an hour or two of pruning and adjust·
ment of each dipole with its individual feed­
line to bring our $WR down to a close 1:1.1 .

We used a relatively inexpensive MFJ $WR
analyzer up on the roof, and then double­
checked with a professional AEA SWR ana­
lyzer down below at the shack at the busi­
ness end of the coax.

We were impressed with the centaur Elec­
tronics balun because of its massive size lor
minimum internal 12 R losses, the three big
-eyes· tor hoisting the balun aloft and laking
the stra in off of the dipole wires, and the
stainless steel wire lugs incorporating two 10­
32 stainless steel binding posts with stainless
steel wing-nuts for making electrical connec­
tions from the antenna elements 10 the balun.
We could have used me bolts a bit longer,
because both Bob and I managed to drop a
nut on the relatively short binding posts.

The three dipoles with the Centaur baluns
featuring true halt-wave performance without
any loading gave us consistently better sig­
nals from the West Coast than from other sta­
t ions us ing tower dipoles and multi band
dipoles to distant stations at the far end of the
nighttime skywave range. Our results to sta·
tions well within the typical high-angle sky­
wave range at night were almost compare­
ble--low dipoles and loaded dipoles do about
as well as big dipoles elevated way up when
working a couple of hundred miles -eesy
path." But for reaching out to the furthest ca­
pabilities of a typical nighttime signal on 40,

Photo A. The Centaur -gig Bertha" 1:1 balun
used on the dipoles.
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Photo B. Sandy Gregg KC6NUF (Bob's wife) helps with the GAP antenna instal/ation and
element adjustment to compensate for roof mounting.
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Photo C. Justin Gregg KD6VGG puts the final
touches on the top capacity hal before the
Voyager goes Into place.

80, and 160 meters, the much lower angle of
radiation from the well-elevated dipoles with
the Centaur baluns gave us a definite edge
over your typical rool-top dipole installation.
These typical installations are perfectly ade­
quate for short- and medium-range, but not
adequate to really work to the extent of "DX"
with a full-length dipole elevated a minimum
of one-quarter wavelength above the grOUnd.

Photo D. The Voyager's hinged base allows
for an "easy" tilt-up.
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Conclusion on Dipoles

They work terrific when elevated at least
one-quarter wavelength above the ground,
with each side a natural one-quarter wave­
length off of a professional balun, fed with
any length, non-contaminating, big coax di­
rectly to your transceiver without the require­
ments of a manual or automatic an tenna
tuner. If you can operate right in the middle of
that ' sweet spot" where the dipole has natural
resonance, you can minimize any tuner loss­
es by going direct and keeping your coax
"cold" to any standing waves coming back
down the outside braid. The Centaur balun
sees to that, too, even slightly off of operating
frequency resonance.

The GAP Comparison

Rich at GAP Antenna Products makes a
valid point that not all hams have teo-toot pine
trees to suspend dipole feed points, and we
should test the Voyager on the lower bands
versus our dipoles. We ordered a Voyager OX
that was Shipped United Parcel Service to
Bob's QTH In Fountain Valley, California.

"When you look at the box, It's hard to
imagine that an aluminum vertical antenna
that stands 45 feet tall is on the Inside disas­
sembled. And when I mean disassembled, I
mean dlsassembfecr' comments Bob Gregg
AB6CH . Bob is no newcomer to puning an­
tennas together-he regularly holds "antenna
parties" for his General code class students
who are upgrading from Technician to Gener­
al class, and exploring the fabulous world of
high frequency operating.

The GAP Voyager OX has been reviewed
by several antenna experts, and most agree
that size alone at 45 feet tall spells good per­
formance on the lower bands when com ­
pared to popular 20-foot trap verticals featur­
ing high impedance UC networks to create
resonance on popular ham bands without the
use of a tuner. But the GAP Voyager does not
use UC traps, and resonance on 20 meters,
40 meters, 80 meters, and 160 meters is ac­
comp lished by capacit ive loading by a
labyrinth of elements, rods, wires, and a very
large capacitive top-loading hat. The last time
I remember seeing and work ing with a top­
loading hat was back in the days of 2 MHz
marine radio, and the top-hat was necessary
to give us enough loading capability to run
down the antenna PA call to tap in for peak
resonance.

II took us two days to get it up and flying.
I will attest to the many recommendations
in the instruction sheets on a fair amount of
tens ion on the non-conoucnve guy wires , and
the details on how important the mechanical
interaction is with the pertormance of the
dipole.

We fed the Voyager OX with the same type
of non-contaminating RG-213 coax that were
also feeding our dipoles. Each coaxial cable
connector featured Teflon insulation to ensure
no arc-ever in wet weather. Three counter­
poise wires, each 57 teet long, were also re­
quired for the proper operation of the GAP
Voyager. The GAP was mounted on Bob
Gregg's roof. A cast-iron vent pipe was the

•

Photo E. The Voyager in place on the roof.
Different measurements must be applied to
roof mounting-40 meters needed a specific
quarter-wave radial.



Photo F. Bob Gregg AB6GCH tests the
Voyager with comparisons to dipoles up 100
feet.

perfect support 10 keep the base in place
without fear of it slipping horizontally during
the delicate antenna raising.

{Editor's note: For the purpose of this re­
view, our intrepid reviewer Installed the 45­
fo ot vertica l Gap Voyager on a rooftop.
Please keep in mind that the manufacturer
recommends ground mounting rather than
roof mounting due to the Voyager's size.}

Once everything was In place , we took
some roof measurements with the MFJ SWR
bridge and found that we needed to lower the
GAP back over on its hinged base for some
flne-tuning 01 the 160 meter and 80 meier
bands. We set 80 to 8775 kHz, and 160 to
1975 kHz. On 40 meters, we straddled the
CW and voice portion of the band where Bob
conducts regular code practice nets with stu­
dents as far away as 1,(X)(l miles.

Then came the big test-4he GAP Voyager
mounted up about 25 feet on the rooftop, ver­
sus the three hall-wavelength dipoles hoisted
well over 10 0 leet in the air at their feed
points, with a slight droop to keep the dipoles
within the property line. Would th e Voyager
blOw the dipoles away?

Our first discovery was power-line noise.

We used a professional Oaiwa switch to go
between the vertical and the dipoles, and at
d ifferent times of day different power lines
around the block would give us noise more
on one antenna than the other, and then Just
the opposite at night. But we did lind the low­
er-mounted vertical f!'Ore susceptible to noise
coming from surrounding houses than the
wea-elevatec dipoles. And there were times
that th e dipoles piCked up more power-line
noise from distant arcing insulators than did
the vertical. So the best bel was to have the
capabil ity to switch back and forth to mini­
mize noise pck-up.

Ground-wave contacts gave both antennas
an almost equal rating. Some said the dipoles
were louder than the vertical, yet the vertical
was sometimes heard better than the dipoles .
We thought that polarization would make a
major d ifference to different gro undwave
polarizations, but not necessarily so. We did
confirm that ground-wave mobile stations
heard the vertcet better than the dipoles, and
g round -wave base stations also running
dipoles heard the dipoles better tha n the
vertical.

When nighttime settled in, sfcrt-sklp sky­
wave stations heard both antenna system s
ker-smasn with Signals well above 89. These
stations from 300 miles to 800 miles away all
commented that bolh the Voyager and the
dipoles were almost equal In streng th , and

"If you have capabilities
of keeping the antenna

tied down In big winds, a
big vertical antenna Is
well worth its height. "

both were a lot louder than loaded verticals
and low-leve l dipoles. However, there would
now and then be a station that would com­
ment that our system was not performing
nearly as well as a lady ham down the street
who had a series of dipoles just above roof
level. And this makes sense-ems lower 10 the
ground you mount your dipoles . the higher
the angle of radiation, and conceivably better
signa l to a short-skip station only a couple
hundred miles away. 8 0 whenever you are
comparing entemas, keep In mind that it is
perfectly normal lor nearby stations to some-

times get better signal reports off of a Iower­
mounted antenna system than you may have
with a superb antenna system mounted up
high where it should be lor best OX.

As the evening wo re o n , signals to the
edge 01 good OX skywave range began to
pound In on both the well-elevated dipoles
and the vertical. At times these OX signals
would peak on the v ertica l, then at other
times peak on the dipole. Al no time could
these signals be heard off of the low-elevated
dipoles down the street.

Early in the morning, the vertical had two
hours 01 better reception than the dipoles­
sometimes hearing distant stations on 80 me­
ters and 160 mete rs that the dipoles wou ld
only have heard as noise. And, at all times,
signal reports exchanged with these distant
stations were always commensurate with re­
ception-the stronger you hea r the m, the
stronger they wiUhear you on a particular an­
tenna . However, as no ise would come up
lrom arcing power lines in the earty morn ing
log, the dipoles would sometimes have an
advantage ove r the vertical. The vertical Voy­
ager was a hot antenna, but also picked up a
lot more man-made noise because o f its
proximity to the nearby power leeds.

Conclusions

1. Bigger is better.
2. II's a close match between the vertical

and the dipoles if the dipoles are at least one­
quarter wavelength to one-hal f wavelength
above the surface of the ground. That's not
easy to do unless you have big trees.

3. The Voyager is an effective way to wOOl.
DX with a roof top antenna only 4S feel tall
down on 160. 80, and 40 meters. The Voy­
ager won "hands down" on the lower bands
when compared to other loaded and trap ver­
ticals half its size.

4. You'd better have understanding neigh­
bors-Ihe Voyager is a shocker when you
see it to- the first time up on the roof.

Which way to go? If you've got a 101 of
trees well over 100 leet around you, dipoles
are an effective way 01 getting plenty of bang
for just a few buckS with those bucks going to
a quality balun. If you don't have big trees,
consider a big antenna mounted on your roof
with an elevated feed point. II you have capa­
bilities of keeping the antenna tied down in
big winds, a big vertical antenna is well worth
its height. III
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The Antenna Elevator
The closest thing to a skyhook.

by Frank DiStefano WB2DZF

N o longer do you need to test you r nerves
and risk your life to repair nature's wear

and tear on your beam antenna. Build this
simple Antenna Sled and bring your prob­
lems down to eanh.

Background

Ten years ago at a hamfest I acquired 70'
of Rohn 45G tower. On top of this I put a
Wilson System 40 triband beam antenna .
This was no small project as this antenna has
10 elements with four full-sized 20 meter el­
ements on a 26-foot boom, all weighing in at
80 pounds. After much strain and wild and
dangerous gyrations, the an tenna was put in
place and proved to be an excellent antenna
Now this all sounds great, but what do you
do when you have to make repairs or adjust­
ments?

Initially I thought it would have been nice
to have an elevator on the side of the tower
to raise or lower the whole assembly (anten­
na, mast and rotator) . but my cl imber had
been eager to get the installation completed
before winter set in, and I capitulated. That
was a mistake. Within a short time the an­
tenna showed a high SWR and it was inter­
mittent in a wind: a loose connection, but
where? So. the antenna just sat there for a
few years until the ice storm of ' 9 1 finished

it off! Pan of the antenna fell to the ground
and the rest was lowered in a somewhat con­
trolled fall. I rebuilt the antenna but I had to
come up with a way to raise it. I was not go­
ing to go through the previous experience
again.

A Better Way to Raise II
I had to co me up with so met h ing to

lift the an te nna to its mo unt ing hei ght .
but the tower guys were a major obstacle.
S o I d e vi sed a n " ele va tor" that all ows
the antenna to be raised by disco nnecting
the lower guys, raising the antenna, recon­
necting the lower guys, disconnecting the
upper gu ys . raising the antenna further
and reconnecting the upper guys.

While there is some climbing to bolt the
u n it t o the tower. th e heavy wo rk o f
wrestling the cumbersome beam is eliminat­
ed. The ante nna can be brought down to
within se ven feet of the ground. This allows
me to work o n a small stepladder to make
repairs and adjustments.

'The unit is guided by two guide wires an­
chored at the top and bottom. These wires
(or cables) are attached to a piece of ang le
bolted to the tower and passed through four
guides welded to the elevator. With the ele­
vator at its raised position it is bolted to the

to.....erwith eight I- In " x 114" "U" bolts.
The elevator is raised to its position by

means of a boat tra iler winch fitt ed with
3/ 16" cable which runs through a block at
the top of the tower, then back down to the
bottom of the elevator. For the top bearing I
made a bu sh ing o ut of plastic. A bearing
supplied by the tower manufacturer cou ld be
easily adapted if you pre fer not to make you r
own. The mast is made of 2" pipe and the
weight of both the antenna and the mast is
carried by the rotator.

Appropriate threadi ng o f the feedl ine and
rotator wires are key to allowing the antenna
to be lo wered within easy reach of the
ground. Start by threading the feedline and
rotator wires inside the tower unt il you reach
the tower midpoint. Then bring all the wires
outside of the tower and back down to your
.....ait ing antenna. Now. hookup and testing
can be done on the ground.

No w you are ready to lift your assembly
to the top of the tower. When in place. you
can tape or wire-tie the wires 10 the tower.

I much prefer the guyed tower to the free­
standing tower because I d on' t want any
concrete to contend with when installing or
removing the tower at a later date. The ele­
vator is made of 3/16" x 2" angle iron and is
o f we lded cons tructio n. While you could

Photo A. The mast bearing and guide wires passing through their
guides. 1M hoisting cable can be sun passing down to tM bottom of
the elevator:
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Photo B. The rotator and guide wires attached to their ry~ bolts and
passing through tM guides on tlu! elevato r:



FIgure 1. Top VIew of the elevator.

Figure 2. End view (top), SIde view (middle), and guide cable anchor (bottom),
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bo lt it together, it seems everyone knows
someone with a welde r. Or, it sho uld not
cost much to hire someone to do it.

F igures 1 an 2 show the di men sions I
used , but these can be altered to suit your
tower and rotator.

The antenna has been up for about one
year now and everything is working fine, I f I
have to lower the antenna, it should take
about an hour and require only two people
working at a leisurely pace, safely! II

Photo C. The completed assembly, ready to
be raised into position.
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Specialized Top-Band
DX Receiving Loop

Listen to the action on 160 meters.

by Richard Q. Marris G2BZQ

The "top- band" co ven from 1.8 MHz to 2
MHz and is. therefore. the only amateur

transmitting band in the MF spectrum (300
kHz to 3000 kHz).

On top-band it is not uncommon. when
using a conventional antenna. to hear Euro­
pean sta tions working tra ffi c with North
America. yet all one can personally hear is a
weak signal deep in the typical high ambient
noise level. or no signal 31 all. Many there­
fore build a simple loop receiving antenna
consisting of several turns of wire around a
framework. resonated by a variable capaci­
tor. and transformer-coupled to the receiver
with a single wire tum alongside the main
resonant wi nding. The results. though possi­
bly better, are o ften d isappointing . w ith
weak signals and high ambient no ise. If you
add a preampli fier to boost the weak signals
and it will also ampli fy the ambient noise
pro rata.

Yet with a properly designed MF loop it is
quite possible to comfortably hear. and read.
pre... iously inaudible transatlantic and other
OX sign als. Such a loop has to be de signed
to gi ...e peak performance for j ust the 200
kHz between 1.8 MHz and 2 MHz. resisting
the temptation to take in as wide a frequency
range as poss ible, The loop dimensions are
somewhat dictated by the domestic en... iron­
ment.

The top-band loop antenna, properly de­
signed . c a n pro d uce good rece pt ion o f
transatlantic s ignals which otherwise cannot
be ident ified. or heard . with the available
conventional antenna.

Hist ory

The loo p recet ... ing ante nn a has been
around since the earliest days o f wireless in
connection with OF (direction fin ding) reo
quirements. on oceangoing ...essets in those
days when the ocean liner. not the airliner.
re igned supreme. It is therefo re useful to
s tudy old relevant textbooks co ...ering the
19205 to 194{h" such as Terman" and The
Handbook of Technical Instruction for Wirr­
l~u Telegraphistse, By far the best is the
1938 edition of TM Admiralty Handbook. of
Winlus T~l~graphy.· Th is two- vo lume
book was a standard training manual used
throughout the armed services. merchantile
marine colleges. and many other training es-
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tablishments. 11Ie OF section. '7," has ne ver
been surpassed for locating basic informa­
tion on the principles and propenies of OF
and loop antennas.

MF loops are d ivided into two distinct
types: the " box" fo rm (Figure I ) and the
" pancake" form (F igure 2). which is now
more commonly known as the spiral loop.
They both give a theoretical "figure-eight"
polar diagram of recept ion (Figure 3). The
Admiralty Handbook. sta tes that in the box
form "the loops are o f the same d imensions,
bu t not coplanar, and are equi...alent 10 a sin­
gle loop of 'n' times the area in a plane par­
allel to themselves. plus a loop at right an­
gles of area equal to half the area of the ver­
tical side of the box frame. Hence z~ro sig­
nals will not be obtained when the fra me is
exactly at right angles to the line joining lr ro
the transmitter," This is contrary to generally
hel d assumptions. Also, " In the pancake
form the total EM F is the sum of the sepa­
rate EMFs in the loo ps, these be ing propor­
tional to the dimensions in each case, It is
equivalent to one Loop whose area is the
sum of the individual areas, and gives zero
signals, when the plane is at right angles to
the transmitters ." More recent tex tbooks ap­
pear to gloss over these statements. and sci-

Photo A. The top-band receiving loop.

dam mention the spiral loop. Too difficult to
make?

The above indicates that at MF freque n­
cies the pancake. or spiral. loop should be
superior to the box loop. The loop can be
any symmetrical shape , e.g . sq uare. d ia­
mond. triangular or circular. The ideal shape
appears to be circular, and is also lhe most
difficult to construct in spiral Conn. In prac­
t ice, a near circle can be obtained by using
an octagonal framework . T he size o f the
loop will. in practi ce . be influenced by the
d omest ic o perating (and storage) space
ava ilable. Furt hermore, textbooks and pe r­
sonal expe riments indicate that the variab le
capacitor should be set at near minimum ca­
pacity. with max imum wire turns, to obtain
maximum signal strength and minimum am­
bient noise at the target frequency (i.e. 1.8­
2.0 MHz). Rotation of the loop will also re­
duce or eliminate adjacent interfering signals
to the one being read .

Loop Description

The loop circuit shown in Figure 4 shows
an ll-tum spiral loop in octagonal shape,
which is very close 10 circular in sha pe, with
an outside diameter of 30 inches. The turns
are he ld apart by thread ing through 12-way
2-amp polythene terminal bloc ks, which are
a con...en ient 5/ 16" apart. center to ce nter,
thus reducing the proxim ity effec t. The loop
is brought to resonance by a balanced circuit
2 gang x 500 pF per section variable capac i­
tor (C3 +C4) with 150 pF capac itors CI and
C2 in series. These 2 gang x 500 pF variable
capacitors are readily available fro m suppli­
ers. on the surplus market. or salvaged fro m
a n o ld MW/LW dome stic radio. Bu ilt-in
trimmers should be removed if fitted. When
C3 + C4 plates are not more than 5% en­
me shed. 2 MHz is reso nated . Tu ning is
smooth and easy with a large r diameter in­
suument k.nob-no slow-motion drive is reo
quired.

Co upling to the rec e iver ' s 50-ohm
impedance input is via C5 (470 pF) and a
shon length of RGS8 feedline. Originally C5
was a variable capacitor to adjust the degree
o f coupling . Und~r-coupling is indicated by a
narrowband weak signal. and ever-coupling
by a double-hu mp wideband effect. The opd­
mum coupling is j ust under the over-coupling



L1 '" 11 Tum Loop
Approx. 30· Diame ter

Figure J. Box f orm.
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Figure 2. Pancake (or spiral) form. Figure 4. Topband circuit.

Figure 3. Typical pofardiagram of recepuon.

point where the double hump turn s into a
single peak. Conveniently, this worked out at
47 pt (C5). Anyone us ing a 300-0hm twin
feedline (or other impedance) should revert
to a variable C5 to arrive at the necessary ca­
pacity value. Though an optional grounding
socket has been shown (Skt 2), no real ad­
vantage is apparent. Using an earth connec­
tion to a domestic water pipe increased the
ambient noise, and another earth connection
slightly decreased it. By far the best method
appears 10 be making an eanh connection to
the receiver adjacent 10 the lo w impedance
coaxial input. Tbe whole of the tuning uni t
must be enclosed in a metal box .

Mu
..._ _ Signal

Performance has been very gratifying in
as much as tran satlan tic CW signals are
qu ite clearly heard and read with a sensitive
receiver. whereas they cannot be heard at all
or be barely heard on a convent ional wire
antenna. A preamplifier has not been found
to be necessary, as the whole loop is peaked
over a mere 200 kHz band (1.8-2 MHz). Ro­
tation of the loop reduces/eliminates inter­
ference from other stations. and local man­
made noise.

Construdion

The mechanical structure (F igure 5) con­
sists of four lengths of good dry timber, 30~

Mu
Signal

x 5/8" x 1/4", with a hole dri lled in the cen­
ter o f each where gl ue is applied and the
lengths secured with a bolt, a nut and wash­
ers. adju sting the limbs to 45 degrees as
shown. At the end of each limb a 12-way 2­
amp polythe nc terminal block is fitted .
These blocks are used to secure the loop
turns in place. approximat el y 5/ 16~ apart ,
th us providi ng an I I-tum octagonal spiral
winding. which is as near the ideal circu lar
shape as possible.

The loop winding (Figure 6) consis ts of
Pv c -covered hook-up wire (710.2 mm with
an overall ou ter diameter of 1.2 mm). Com­
mence the winding at the bottom outside ter­
minal block insert and proceed counter­
clockwise. in a spiral . terminating at the in­
ner insert. The terminal block insert grub
screws should be tightened about once per
tum to hold the winding rigid. Leave suffi­
cicntly long wire tails for later connection to
CI and C2.

The above eight-prong wound loop frame
is bolted to one end of a 23 ~ x O.8~ x O.8~

vert ical timber support (Figure 5). the other
end of which is scre wed and bracketed to a
12" x 9~ x 1~ base. For the base. a gray in­
verted TV snack tray was used, which lost
its origi nal ide ntity and provided an aurae-
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tfvely -shaped molded base. As the base is I­
deep, it is weighted with a stri p of 3/4­
wood underneath. Other base construction
ideas will come to mind. The metal box used
measures 6" x 4" x 4". and has a removable
lid mounted as shown in Figure 5. The box
size is not critical. The variable capacitor C3
+ C4 is mounted on th e front panel as
shown. The two ends of the loop are taken
through an insulated grommet in the center
rear of the box (Figures 5 and 6). Sixty inch­
es of R058 coaxial feedline is taken through
a rear grommet. or via a coaxial socket to
the receiver (Figure 6).

Operation
With the loop connected 10 the receiver,

tune the lat ter to 2 MHz and rotate C3 +
C4 to maximum signal . whi ch should
occur with the rotor plates not more than 5%
enmeshed . Repeat thi s procedure at 1.8
MHz. When tuned to a s ignal. the loop
should be rot ated for max imum signal.
Rotation either side of this point will re­
duce/eliminate interference from other sta­
tions. and specific manmade interference.
You will find that the loop will tune to the
HF end of the medium wave broadcast band
but performance starts to fal l off below 1700
kHz, as the loop has been designed for peak
performance between 1.8 MHz and 2 MHz
only. iii

x12 Way 2 Amp
Terminal Blocks

C3 .C4

Metal Box ---<~ =n;-1
(Ud removed) 0

...I.........--- - 'Vertical Support
23" x O.S" x O.S"

4 x Lengths Timber
30" x 5/8" X 114"

1-----

Base 12" x 9" x t '
(See Text)

Metal Box
6' x 4"x 4" _....,

·Useful Reading

I. Handbook of Wirt'le S$ Telegraphy
1938, published by His Majesty's Stationery
Office. London.

2. Radio Engineering (Second Edition) by
EE. Terman Sc.D.• 1937.

3. Handbook of Technical Instruction f or
Wireless Telegraphists by H.M. Dowseu &
L.E.Q. Walker. Seventh Edition. 1942.

4. Measurements in Radio Engineering by
EE. Terman. First Edition 1935.

5. Others: Antennas by Kraus and The
ARRL Antenna Book.

Fronl VI9W

Figure 5. Mechanical structure.

11 Complete Toms
Taken Counter-

'" Clockwise Through
" 2 Amp Terminal Blocks

Ends of loop Taken

1
-~~=1r- ThrOUgh Grommet

Exit Grommet
forRG58

-...J.

Rear View

C1 .C2

C3.C4

C5
SO l

S02
W;..

•
4

1

1

1

1

2

Parts List

150 pF silver mica capacitors
2 gang x500 pF persection robust
variable cepececrs
470 pF silver mica capacitOt

Coaxial leedline RGsa 60" long
maximum
Optional earth-eonnecting socket

PVC hook-up wire 7/0.22 lMl and
1.2 mm old

2 amp polythene terminal blOCks
Dry limber lengthS 30"x 5/8' x 114"
verncet support: dry timber
23" x 0.8" x 0.8'

3"~ter instrument knob

Box, typically 6' x 4' x 4",

with removable lid
Base, approximately 12" x 9' x t '
Plastic grommets

Figurr 6. Loop winding deta il.
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Asst. General Chairman, Dick Miller, N8CBU

•NoTA YD

General Chairman , Ken Allen, KB8KE

April 28, 29,30, 1995

,.. Giant 3 day Flea Market ,.. Exhibits ,.. Activities for the Non-Ham

When and Where
Apri l 28. 29 and 30, 1995; Dayton. Ohio at Hara Arena

Communications
FAXMaii (information sent to you via FAX): (513) 276-6934

BSS via America Online: Keyword "Ham", Select 'Hamventco"

PHONE: (513) 276-6930. For fast response, please obtain
the committee Voice Mail box numbers via FAXMaii or BSS.

FAX (incoming): (51 3) 274-8369

MAIL: Hamvention, Box 964, Dayton, Oh io 45401 -0964

Special Services
Lodging information and special award nomination forms are in
our 1994 Program. Call FAXMail or BBS for more information.

Ucense Exam by appointment only. Call FAXMail or BBS for
details.

Deadlines
In order to have time to retum tickets to you, we must have
advanced reservation orders postmarked not later than
Apri l 8 (USA) or Apri l 1 (Canada). T ickets will not be mailed
before January 15th, 1995. Ticket requests that are received
AFTER the deadline will be processed and HELD for pick-up
at Hara Arena. Tickets can be picked up beginning
Thursday, April 27 at 8 :00 a.m.

Flea Market
Aea Market TICkets (valid all 3 days) will be sold IN ADVANCE
ONLY. No spaces sold at gate. A maximum of 3 spaces per
person (non-transferable). Electricity is available in a portion of
the last Flea Market row for $40 additional per space. Rental
tables and chairs are not available in the Flea Market. Vendors
MUST order an admission ticket for each person when ordering
Flea Market spaces. Please send a separate check for Flea
Market spacers) and admission ticket(s) . Spaces will be
allocated by the Hamvention committee from orders received by
February 1. Please use 1st class mail only.

Notification of Flea Market space assignment will be mailed by
March 15, 1995. Checks will not be deposited until after the
selection process is complete. Please indicate in the box below
if you would like to attend regardless 01Flea Market space

assignment.

Free bus service
Free bus service will be provided between Hamvenncn. Air Force
Museum, Salem Mall and Forest Park Mall parking areas. We
are investigating ways to improve service to hotels. Please call
our BBS or FAXMail for specific information.

Retum ed Checks
A $20 service charge will be assessed on all returned checks.

~====

$- - -

• $15.00 at 000r
"$25.00at 000r, n_
t A<mssaJ 1id<e1 must be
_ """ Ilea _ spaces

@ S23.00 ·~-

addElectricity
Covered tent

)) Evening Phone # (

Flea Market tickets Please check one and enclose two checks.
U Send admission tickets only if flea market space(s) assigned.

',) Send admission tickets regardless 01flea market space assignment.

Daytime Phone # (

Name Call _

Address _

City state __Zip+4 _

Enclose check or money order for amount indicated in
U.S. dollars and type or print your name and address clearly.
Make checks payable to:
Dayton HAMVENTION Mail to -
Dayton Hamvention Box 1446, Dayton, OH 45401 -1 446

[I HAMVENTION Is sponsored by the Dayton Amateur Radio Association Inc. I]
---.------------------------------------------------------------------------------------ff"iV-Afa;;Ji--------------------

Advance Registration Adm;,,"" " $12.00' $ _
(valid all 3 days)
Grand Banquet
Alternate Activities

Salurday Lur'lCheon --==@ $9.00
Sunday Luncheon _ @ $8.00

(Max.3 spaces) $70/2 adjacent

$160/3 adjacent $.-====
$40.00/space $ _
$2 30.00 ea. $~ _

Total $ _



Number 10 on your FMdback ClInt

Build an Efficient HF
Mobile Antenna

An electrically and mechanically sound design is offered,
with easy band change coils.

by Frank Kamp K5DKZ

Shan , coil-loaded antenna designs are all
compromises when co mpared to full­

sized antennas. Resistance losses in loading
coils and low input impedances (typically 5
to 20 ohms) are the main efficiency-robbing
factors. Efficiency can be optimized by using
capacitive top-loading and high-Q loading
coils. Top loading reduces the number of
rums needed in the loading coil. Air-wound
coil designs that utilize #12 or heavier wire
will maximi ze Q and efficiency. Spiral­
wound whips are also favored alternatives
because their input impedance is relatively
high. Iypically around 20 ohms. A design 0p­

timized for efficiency alone mighl take on the
form of a large-diameter, spiral-wound, six­
foot coil of heavy wire lopped with a three­
foot diameter capacity hat and three-foot
whip. Such a design would work well electri­
cally. bUI would pose a significant mechani­
cal challenge and complicate band switching.

My past mobile activities have employed a

standard center-loaded whip using inter­
changeable resonators for band changes. Tun­
ing within the band is accomplished by ad­
justing the length of the whip at the top of the
resonator. This type of antenna works reason­
ably well on 20 and 15. bUI becomes IOP­
heavy and flimsy on 75 and 40 meters when
used with most standard mobile masts. A sin­
gle insulated base bumper mounting, along
with a heavy center-loading coil. result in a
radiator that does not always remain vertical
at highway speeds. The "store-bought" ver­
sion l used over a period of 15 years also de­
veloped questionable mechanical and electri­
cal integrity. Connections to the mast were
mechanically swedged instead of brazed, sol­
dered or welded.

1 needed a mechanically and electrically
sound. vertical, all-band antenna. The main
bands of interest were 75. 40, and 20 meters.
Overall height was to remain under nine feet,
with the upper three feet bei ng a fl exib le

whip. I wanted a design optimized for effi ­
ciency and easy band changing. but it also
needed to be prac tical. Use of commonly
available materials was an important (actor in
keeping costs down. The end result is a very
stable, easily-mounted antenna that uses
quick change resonators for band changes .
The resonators are pre-tu ned for the phone
portions of each band and use a common
three-foot whip. Only the resonators need be
swapped 10 accomplish a band change.

The Resonators

The 75 meter resonator covers 3.7 through
4.00 MHz in 12 steps. The bandwidth of each
coil tap is 20 kHz between 2:I upper and low­
er SWR points: and 30 kHz between 3:I up­
per and lower SWR points. Fine-luning at
each coil tap is done by adjusting the length
of the three-foot whip. Careful adjustment
will bring the SWR to 1:1 consistently after
the matchi ng coil tap is adjusted for a 50-ohm

,L-
TO TRANSMI TTER
50 OHM COAXI AL

10 TURNS ue

1 1 1 TIl
/

TO MAST

1. SOLDER ALL CONNECTIONS TO M"ST BErORE MOUNTING pvC
2, M" ST EX TENDS 3 INCHES I NTO pVC
3, 3 SHEET MET" L SC REVS SECURE PV C TO MAST AT EACH END
4. CUT SLOT IN COIL fORM rOR V IRE LEAD TO MAST
5. CENTER or S0239 GOES TO MAST END or LOADING COIL

BY PASSING \,lIRE THROUGH PIPE AND SLOT
6 . ADJUST COIL TAP FOR 1'1 SVR 'WITH 7:5 METER RESONATOR
7. BOND GROUND TO V EHICLE r RAME AT BASE or MAST

, - -43 INCH LENGTH OF" 1- 1/ 4 I NCH DIA STEEL TV HAST

t- 5/8 INCH DIA SCHED 40 pv c ----,

. 6 - 32 STAI NLESS THRU BCI. T - ,

20·1-1 / 2'~

7-1/2 ' --- -

S0239

1- 5/6 INCH DIA. SCHED . 0 PV C

MA ST CLAMP TO BUMPER
MOUNTING POINT

SUPPORT POINT F"OR STANDOFF
INSUL ATOR

Figure J. Mobil~ mast construction detail.
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CABLE X-PERTS, INC. ~:::,:i~;
COAX 100FT/UP5OOFT ROTOR CABLE 100fTAJP5OQFT

R.£XIBL£ 9913LOW lOSS SVI KOND (2118 "22llornre'4lll: 125/1
IN RES DIRECT IlUFIlAL JACKET .~__.._. .63'FT.un IlU( IN' RES Jl(l ~. .. __ .22r1'T .2l)'FT

9913 EQUAl l OWlOSS 4090 M:OND (2116 6120) lor MIS up10: 200ft
UV RESISTANT JACKET........................... .OO'FT .48IFT BlI( IN RES JKT .3lVFT .3f>'FT

R02 13/U MIL·SPEC BRAID 1. 18 8ICOND (2114 6Il 8) lor runs up to: 300Il
IN RES DIRECT BURIAL JACKET.••. ..•.. ... .36IFT .:wFT BU< IN RES JKT ,.., .5G'FT .4&1'1

RGMJ FOAM 95" BIWD 1llGA TINNED COf>PER o4JCONOUCTORS
IN RESISTANTJACKET •....•.~~~~.•..•.__.• .3oIlFT .32IFT GRAY PVC JACKET .•..•. .__~_.~...2M'T .18IFT

FIG U1Nl ax BU<. Q.A. 0" 11lGA Tf'oNEOCOPPER~TORS
sa.VERJAO(£ToW RES .1&1'1" .17"'" GFlAYPVC JACKET ,..•.•.__..•. ....•. ._22IFT -»'FT

RG SMJ SOUD CEHTER coP«lUCTOA .__. .17"'" .I&'FT 11lGA TN€D COPPER 7~
RG S8MJSTfWlDED CENTERCONOUCTOR .19I'1'T .IM'T GFlAYPVC JAO<£T __~ """ ,..,
RO 142IU DBl.. Sl.VER BR:l TEFlON,.__U~ 1.OFT BALUNS PRICE
RO 21W Dlll.. SIlVER BR:l tIA JAO<£T_ 1.8G1'T 1.7WFT W2AU 1.101'1:4:1 1 &-40 MHZ
RO 1IAl ro.w PE SOLID CONOUCTOR T1WG'ORMER TYPE _ _ _____ ___ ___ $21.ln'EA

95" BFWO _ .._..__ . .-4M=T .4&'FT W2DU 1:1 1.8-XI YilCURflENTTYPE
6) OHM LAOOERlINE DI POLEOR BEAM ~ ~~.._.._~__ ...~~_ ~~

18GA SOLID r::w COND,............ ....... .. ....... .14IFT .13IFT ORIGINAl. G5RV KIT ~ ~....•.••••~ .
4-50DHMLADDERLlNE LAOOER-lOC .

16GA STRAN DEDCW COPPER.. ..•..,......• .18IFT .17/FT D.C. POWER S UP PLIES
LMR IOOס LOW LOSS CABLE &AMP WI\.IGHTER PORT.•._.•.... ....•.~......~__.

(SNl.AR TO 9Il1 3\ _.. .~~~~_~_ _ .62t1'T .6MY 11AMPW~ PlUG TERt.l INAl.S ._~~__
LMR600lOW LOSS CABLE 1UUP w.~PLUG TERMINALS _~_

(SNI.AR TO IfT HAROlJNE ).~__ 1.• 7"". 1 ."~ 20AMPW~ PLUG TERMINALS _
~ kM) lOW LOSS CABLE WIRE

(SIoll.AR TO W 11AFlDIJOE).__• .«>'fT • .OO'FT 1ClGA Z<:"Fl.EJUBlF OIUGAS RESISTANT
lMR 1200lOWl OSSCA6L£

1SIMI.AR TO 1fr Hol.FllUEl__''.S5IFT • .5045T l~~~E"oUGAS REslSTANT- 'o4M'T ,3&'fT
ANTENNA WIRE RE[WU( "ZlP'" .,.•..•.•.•....•__•._.•..•. . .3OIfT ,2&fT

14QA 168sm "SUPEAFlEX'" UNINSULATEO.•.. .1 1lifT .104JFT l ' Tl NNED~;;'~~ SOFT$+t oo looFT$65 ,oo
14QA 71'22. "HARDDRo\WN' 6C UNINSUlATED...101fT .0000T 112" TINNEOCOPPER BRAIO
1.mA SOlID 'COPPERWELO' UNINSULATED .. ,.09IFT. 07"'" 25FTS12 50 50FT$25 00 100FT $48,00
1.mA SOlID "5ARE COPPER"UMNSULATEO._.og/Fl" .07.fl "
12GA. 19/25 "fW'IECOf>PER" '-"l lNSLl.ATEO ._.••1~ .13'fT CONNECTORS
16GA2&'JO " BARE COPPER" PVC INSllATED.WFT .07"'" Pl 25ll Sl..VEM£FlCfil
1.aA .'/3l1"fWlE COPf'£R" PVC lNSU.ATEO~11""' .090'FT GOlD TIP ._~ .1OP!CS SII .OO2:5Pl<S 12500
12GA.6!>'30 'BARE COPPER" PVC lN$I.LATED _17/FT .1MOT ,.,. ~ECTOR Sl.VEM£A.CfiI
0ACFIlN AOPE DBl.. 1lAO y,6" 770t TEST_ .12IFT .1M'T GOlD 11" lOPKS S32.50251'KS $75,00

...aAE flEWS STOOCro CAa.E , _ cur 10 \"Ol.M SP£C¥IClENG~ §]
.-~_..- . .,.,. ORDERS ONLY: 800-828-3340 c.:;;.
1'\ZSf ' '''' CcH n = "*'-

$5~"".- _.~ TECH INFO: 708~506-1886 FAX: 708-506-1970 u~ . u.- - ....... -~.<'~'>""".,... ~ 113 McHenry Rd ., Suit. 240, Buffalo Grove, IL 60089-1797 """"

SAM Amateur Radio
Callslgn Database

Find Hams quickly and easily by Catlsign or by
Name. seercn for a 6pll(;ified City. Sial.,. or Zip
Code. Print with standard or customized oulptJt.
Ideal for rnailil'lg ~sts . OSL'. etc. NEW FOR '94 ,
search fillefS thai alll:Joow you 10 specify FIRST NAME.
UCfNSE ClASS. AGE, ADDRESS, Of CALl.
SUFFIX, AREA, OR PREFIX.

SAM Oplion files include Coullty Cross Reference.
license EllPiralion Date , Full Dale 01 Bil1h,

Previous Calls and Dale Firsllioensed

Requires IBM Compatible PC, 17.5 MR ol l'lard
drive space. and high-<lensity floppy drive,

NOW AVAILABLE ON CD-ftOM

Disk V~ $39.95 CD-ROM $39.95
S AM OPTIONS $7.SO each
~P9'''9 and H¥>dh"ll $$ 00

RT SYSTEMS, INC
8201 STEPHANIE DRIVe. HUNTSVILLE. Al 35l102

1~723-6922 or ' ·205-882-9292
VIsa, Ma,.terC. ,d 0( 00_,

Serving the LORD
Since 1987

THE POWER STATION
The POWER STATION is a 12V x 7 AmpHr gel-cell
battery complete with voltmeter, wall charger and a
cord for charging via automobiles. It will power most

HT's at 5 Watts for 2·4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QR?, or HF mobiles such as the KENWOOD TS-50
(at SOW). There are no hidden costs, all you need is your mobile, HT
power cord or cigarette lighter adapter.

The POWER STATION provides 12V from a cigarette plug and has two
recessed terminals for bardwirinq, A mini-phone jack with regulated 3V.
6V. or 9V output can be used separately for CD players. Walkmans. etc.
THE POWER STATION can be charged in an automobile in only 3 hours,
or in the home in 8 hours. The charger will automatically shut off when the
battery is completely charged, so you can charge it even when it has only
been slightly discharged, (unlike Ni-Cads that have memory). Our charg­
ing circuit uses voltage sensing circuitry, other brands are timed chargers
which always charge the banery a full cycle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter that shows the exact stale of charge of the battery, not
worthless idiot lights that tell you " YOUR BATIERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.

To order, send check or money order for $49.95 +
58.50 for shipping, along with your shipping address
and telephone number to:

Joe Brancato

THE HAM CONTACT
P.o. Box 3624, Dept. 73
Long Beach, CA 90803.

CA Rn ide nlS Add e ""'llo Sales T.. , Alask,. Hawa,l. and Cand;,n
Resoller>ls. please se-e u.s. Money Otde-r & S17.I OShwong.

11\'011 wish mo<e inlo<mIl\lOn please send • SASE 10 me aDOve AOdre5s For
COO <)file", cal 1310) 433-5960. 0I/tSI1le oj e A Oro... only caU (800) '»3­
HAM4 and leave a message. Dealer Inq",res Invired.

ClRC l E:J.8-( ON RE ADER S ERVICE CARD
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Photo A. 75 meter mobile resonator mounted
on the IlF mobile antenna mount.

match 10 the transmitter. Ordinarily. high -Q
coils of this type will have a tendency to drift
in a mobile environment. The rigid overall
construction of thi s antenna keeps the radia­
tor on frequency.

On-the-air tests show that thi s is an effec­
tive 75 meier antenna. During a recent Sun-

day morning schedule with a station 200
miles away. my mobile installation received
an S·7 signal report. This compares favorably
with the S-9 plus 10 dB repon I received us­
ing the fi xed station at the same time. when
you consider the conditi ons. I was running
1.200 watts PEP to an inverted vee up at 60
feet in the fixed station configuration. My
mobile setup was limited to 100 watts PEP
and the vehicle was sitting in the driveway
surrounded by 5O-fOOl trees on all sides.

The 40 mete r re son ator co vers 7. 15
through 7.30 MHz without the need for laps.
Its bandwidth is 170 kHz between 3:1 upper
and lower SWR points and 100 kHz between
2: I upper and lower SWR points. It is some­
what more efficient than the 75 meier res­
onator.

The 20 meter resonator covers the entire
band from 14.0 to 14.350 MHz with a single
untapped coil. The actual 3:I upper and low­
er SWR points are 14.0 to 14.4 MHz. and the
2:1 points fall at 14.05 and 14.3 MHz. The
bandwidth increases to 300 kHz because the
physical length of the ante nna becomes a
larger percentage of what is required for a
quarter wavelength resonator on that band.

Mast Construction

See Figure I . The botto m portion of the
mast is a 43- length of 1.25- diameter steel
TV mast. I realize this is overkill but the TV
mast diameter provides a nice slip fi t with
1.5" schedule 40 PVC pipe. A 4.5" section of
PVC pipe is attached 10 the upper part of the
steel mast, with four self- tapping sheet metal
screws and serves as the mounting for the
base of the resonators. A 7S length of PVC
pipe is attached in the same way to the 001­
tom of the steel mast. The bottom section of
PVC serves as a coil form for the matching
coil. an insul ato r for the bottom antenna
mount, and a convenient place 10 install an
SO-239 connector fo r the feedline connec-

Photo B.
tor. . ~.

Close-up of the 75 meter resona-

•

,

20'o

i . GLUE pv c PIP( COuPLING IN BDTTD1 END OF' fORM
2. ALL CONNEC TIONS SOL DE RE D BEHIRE ASSEMBLY
3. CoPPER PIPE SECURED 'WITH 3 SI£ET METAL SCRE'WS
4. COAT 'W INDING 'WITH EPOXY OR rIBERGlASS RESIN BEroRE HANDLING

NOTES,

11 - 1/2 "

94 T " \4 V!RE SPACE \o.'WND ON 2-3/ S" D!A pVC
BOTTOM 11 T TAPPED AS SI-()VN IN DETAIL ABOVE

TAP F"(JRMATIDN DETAIL

Figure 2. 75 meter resonator.
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MFJ-283, MFJ-285,
MFJ-285L. MFJ·28SW,
MFJ-287 or MFJ-287L

$249 5

- - --~ -

..", -' '-- .- .... , - ...... . ..
_.' ~_. _7....._~'--~

MFJ-557 Deluxe Code Practice
Oscillator has a Morse key and
oscillator unit mounted together on a
heavy steel base so it stays put on your
tabl e. Portable. 9-volt battery or lID
VAC with MFJ-1305 , $12.95.

Earphone jack for private practice,
tone and volume controls for a wide
range of sound. Speaker. Adjustable
key. Can be hooked to transmitter.
Sturdy. SI/zx21/4X3V4in.

MF.I Mult/ple DC Outlet

,
'19" MFJ-108B f24·' MFJ·112

MFJ-1088 dual clock has sepa­
rate UTC and local time displays.
Huge 5/8 inch LCD digits are easy-to
-see. Brushed aluminum frame.

MFJ-112 shows hour/minute!
second, day, month, date, year at any
Q11I on world map. 12 or 24 hour
display. Daylight saving time feature.

VHFSWRlWaHmeIer
MFJ-812B
'29"

Covers
2 Meters
and 220 MHz. 30 and 300 Wan scales.
Relative field strength 1-250 MHz,
SWR above 14 MHz. 4 1/2X21/..x3 in.

Code Practice 0sciI_
MFJ-551
'24"

MFJ-1I18
'649 •

Use your rig 's 12 VDC power
supply to power two HFNHF rigs and
six or more accessories with this MFJ
high current multiple DC outlet.

2 pairs of 30 amp 5-way binding
posts separately fused for rigs. 6
switched, fused pairs for accessories.
DC voltmeter, "on" LED, RFbypas·
sed, 6 ft. of S guage power cable. See
free MFJ catalog for more DC outlets.

I~iIt;;;&d~r..9J
Nearest Dealer/Orders: S()o"647-1800
Technical Help: 800-647·TECH (8324)
• t ytar illtorulitiolUd guarantee' JO da'LmOrleY back
guarantee (less sib) on orders from MFJ «Free cala'!J:g

MF.~
MFJ ENTERPRISES INc.
Box 494, Miss. State, MS 39762.
(6011323-5869; 114JO esI;,M~Fri _
FAX: (601)32J.:6551; Add~ sn..

MFJ •. •making quality affordable
__.....,ilblioM.....jocI ..<!Ionae OI9l1)IolFI~loc "

MiniSpeaker/Mics .
These tiny MFJ SpeakerlMics are so I

smallandso lightweightyou 'Uforget
they're there - untilyougeta calL

Excellent audio from electret mic
element and speaker. Has swiveling lapel
lpocket clip, PTT button with transmit
LED. earphone jack, lightweight
retractable cord. Available with L or
regular connector. Tiny 2xl l/4x1/4 in.

Order M FJ-285/MFJ-28SL for ICOM,
Yaesu, Alinco; M FJ.287IMFJ. 287L for
Kenwood; MFJ.283 for split LConnedora/so " 1

lu Alinco; MFJ-285W for IC-W2A. availilbk-onJuLtI1OIkl. ..

E
MFJ-284 or
MFJ·286

$2 4 9 5

""'.I Coax Ante........ SwItches .,. 12124 Hour LCD a ......
II - " -, v·-,W/ 5

'34" MFJ-1701 '219
' ~FJ-1702B 'SOO.lJ-1704

Select any of several antennas from your operating desk with these
MFJ Coax Switches. They feature mounting holes and automatic
grounding of unused terminals. One year unconditional guarantee.

MFJ.1701, $34.95. 6 position antenna switch. SO-239 connectors.
50-75 ohm loads. 2 KW PEP, 1 KW CWO 10x3xl1h in. DC-60 MHz.

MFJ-1702B, $21.95. 2 positions plus new Center Ground. 2.5 KW
PEP, I KW CWo Insertion loss below .2 dB. SOdB isolation at450MHz.
50 ohm. 3x2x2 in. MFJ-1702BN. $3J.95, N connectors, DC-J.J GHz.

MFJ.1704, $59.95. 4 position cavi ty switch with lightning/surge
protection. Center ground. 2.5 KW PEP, 1 KW CWO 50 dB isolation at
500 MHz. 50 ohm. 61/4X4lJ4X 11/4 in. MFJ-1704N, $69.95, N connectors.

MFJh~~~for_~~/UHF ~?
loa~s to suit your needs. Use for II@
tumng to reduce needless (and .?A
illegal) QRM and save your . :;-::,
finals.

MFJ-260B, $29.95. VHF/ MFJ-260B '500' MFJ·264
HE Air cooled, non-inductive 50 ohm resistor. SO-239 connector, 300
Watts for 30 seconds, derating curve. SWR less than 1.3: I to 30 MHz,
1.5:1 to 150 MHz. 2lf2X21/lX7 in. MFJ·260BN, $34.95, N connectors.
MFJ.264, $59.95. Versatile UHFNHFfHF 1.5 KW load. Low SWR to

650 MHz. usable to 750 MHz. IOOwatl'l/lO minutes, 1500watts/IO
seconds. SWR is 1.1 :1 to 30 MHz, below 1.3:1 to 650 MHz. 3x3x7 in.
MFJ·264N, $69.95, N COnMctor. MFJ-5803, $4.95, 3ft. coax/PL-259.

MF.I Low Pass n ter MF.llamblc Paddles
s MFJ Deluxe Iambic MFJ-564

uppress MfJ-704 Paddles feature a full '400'
TVI, RFI, '300'
telephone and range of
other interference adjustments
by reducing in tension
unwanted and contact
harmonics going to your an enna. spacmg, . ..._ - '"'"
9 poles, MFJ's exclusive TeflonrT> self-adjusting .
Dielectric Technology'" nylon and steel needle beanngs,
capacitors, hi-Q inductors, ground contact pol.nts that ~IJ!l0st nevt;r
plane shielding, RF tight cabinet need cIeamng, pr~lslonmachined
gives excellent TVU RFI frame and non-skid feet on h~avy
protection. Full legal power chrome base. For all electromc CW
1.8-30 MHz. Mounting tabs. keyers.

full ColorFAX MF.I/Bencher Keyet'
Use your MFJ-1214PC ThebestofallCW MFJ-422B

computer and '149" worlds -·a deluxe MFJ '134"
transceiver to Keyer u~4f a
receive display 12"':-.. · -:· Curtis 8 ABM

d ' • , .- • • - hian transmit ..!.~ . "~ . c tp tn acompact
brilliantfull color news p otos package that fits
and incredible WeFAX weather right on the Bencher iambic
maps with all 16 grft~vels . Also paddle!
receive/transmit R , ASCII Iambic keying. speed (8-50
and CWo wpm), weight, tone, volume

Animate weather maps. controls. Automatic keyer or
Display to global pictures semi-automatic ("bug")/tune
simultaneously. Zoom any part of mode. RF proof. 41/sx25/sx5 lfzin.
picture or map. Manager lists MFJ-4228X, $79.95, keyer
over 900 FAX stations. Automatic only for mounting on your Bencher
picture capture and save. paddle.

CIRCLE 66 ON READER SERVICE CARD

MF.I ArtHIcla l RF Grauncl
MFJ-931
'79"

Creates
lrtifical RF
ground that eliminates or reduces RF
lot spots, RFfeedback, TVIIRFI, weak
signals caused by poor RF grounding.

Greally improves your signal if
(ou're using a random wire or longwire
antenna with an ineffective ground.

Electrically places a far away RF
rround directly at your rig by tumng
rut reactance of connecting wire.
20 Meter CWTr...lSCelver

F
CompactSpeaker/Mics
Here's a Compact SpeakerlMic thatfiJs
co"lforlab/y in your hand and has a full
size speakerfor crystalclear audio.

No need to remove your handheld from
your belt to talk or monitor calls. Clip it near
your ears so you can easily hear every call
with the volume turned down.

First-r ate electret mic element and full
size speaker gives superb audio on transmit
andrecieve. Earphone jack, PIT, light­
weight retractable cord. Gray. 11/4x2x3 in.

MFJ.284 fits learn and Yaesu.
MFJ-286 fits Kenwood.

MFJ-9020 ...
179" ./j-

Throw this '. t - ~_,

iny MFJ 20Meter
:W Transceiver in a comer of your
mefcase and enjoy DXing and
agchewing wherever you go. You get
I high performance superhet receiver,
-rystal filter, RIT, AGC, vemiertuning,
.idetone, speaker, up to 5 watts output,
emilfull break-in, much more. Free
nanual. Seefree MFJ catalog for 40,
10, 17, 15 Meter versions, keyer, audio
ilter, power pack, tuner, antennas.
S_Adive Antenna

' World Radio TV Handbook" says
..fFJ-I024 is a " first rate easy-to- operate
dive antenna...quiet..excellent dynamic
ange...good gain... low noise...broad
requency coverage... excellent choice."

Mount it outdoors away from elec­
neal noise for maximum signal, mini­
eum noise. Covers 50 KHz - 30 MHz.

Receives strong, clear signals from
all over the world. 20 dB
attenuator, gain control,
ON LED. Switch two
receivers and aux . or active
antenna. 6x3x5 in. Remote

;:
....... has 54 inch whip, 50 ft.

coax. 3x2x4 in. 12
• 'J VDC or Ito VAC with
..- .. MFJ-1312, $12.95 .

~29" MFJ·I024
:ross-Needle 5WR Meter
MFJ-815B
'69"
Pea1cl

verage Cross­
"eedfe SWRI
zaumeter, Shows SWR, forward!
fleeted power in 20001500 & 200/50
art ranges. 1.8-60 MHz.
MKhanical zero. SO-239

onnectors. Lamp uses 12 VDC or 110
AC with MFJ-131 2, $12.95.
'741onc is a regi$tered trademark ofDupom"



NOTES, 1. GL.UE PVC PIPE COUPLING IN BOTTOM END OF" F" aRM
2, ALL CONNECTIONS SOLDERED BEr oRE ASSEMBLY
3, COPPER PIPE SrCURED 'WITH 3 SHEET METAL SCRE'WS
4, COAT 'WINDING 'WITH EPOXY OR rlBERGLASS RESIN BErORE HANDLING

COPPER PIPE AND PIPE CAP

TAP rORHATION DETAil

45 T 114 SPACE 'WOUND ON 2-3/8" DI A PVC
BllTTOM 4 TURNS TAPPED AS SHQ'WN IN DETAIL ABOVE

11-1Ic"

Figure 3. 40 meter resonator.

tion . Electrical connection to the mast is
mad e usin g heavy copper braid removed
from lengths of scrap coax. The braid is sol­
dered to the steel mast. You will need a large
soldering iron or propane torch to make these
connections and you will want to solder the
braid in place before permanently installing
the PVC sleeves. Cut a slot down three-quar­
ters of the length of the lower PVC sleeve.
Th is allows the boom-to-mast mou nting
clamp to compress the sleeve tightly around
the lower mast section. It also provides a con­
venient way to bring the braid down the cen­
ter of the pipe, where it is soldered to the cen­
ter of the coaxial connector. The upper, un­
grounded end of the matching coil is also sol­
dered to the braid.

The matching coil is 10 turns of #12 wire
spaced one-wire in diameter between turns
and located between the coax connector and
the electrical connection to the mast. The
lower end of the matching coil is soldered to
the fl ange of the coax connecto r. A second
length of heavy copper braid is soldered to
the coax co nnector flange and grounded to
the frame of the vehicle. These solder con­
nections are made using a propane torch and
before mounting the coax. connector to the
PVC pipe. You will want to use a Teflon-in­
sulated coax connector that will withstand the
heal of soldering. Use standard 4-40 hard­
ware to mount the connector, Stainless steel
hardware is preferred but not absolutely nec­
essary if the ground connections are soldered.
Soldering directly to the fl ange results in bet­
ter long-term electrical connections than can
be achieved using solder lugs and hardware.
The ground connection to the vehicle frame
should also be soldered.

Wind the matching coil onto the PVC be­
fore mounting it to the mast. Self-tapping
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screws can be used to secure the beginning
and ends of the winding but should not be re­
lied on as a permanent solution. Several ver­
tical ban ds of epoxy will keep the coil in
place. I used Fiberglas resin to fully encapsu­
late the coil after finding the proper tap for a
50-ohm impedance match.

The bottom part of the antenna is mounted
to the steel bumper of the vehicle us ing a
common antenna mast clamp. 1\\'0 holes are
drilled through the bumper for the Ll-bolt.
This provides an inexpe nsive a nd rig id
mou nting. The mast will require a second
moun ti ng fo r sta bility. Thi s attac hm ent
should be about two feet up from the lower
mount. I used a 2.5"-wide length of heavy
printed circuit board material. After the cop­
per was chemically removed , I drilled one
end of the PC board material to match the
bolt pattern found on the inside wall of the
tailgate mount of my truck. After adjusting
the mast so that it was perfectly vertical. I
drilled the o ther end of the PC board and
mast together to rece ive a #10-32 through­
bolt. The bolt passes through the mast and se­
cures the PC board spacer. Almost any rigid
insulating material can be used for this spacer
but I would advise against using Plexiglas.
Plexiglas gets brittle with age and will even­
tually fail. Polycarbonate would be an ideal
alternative. This mounting is most sui table
for installation on a truck or van. If done
properly, it will not interfere with the move­
ment of the tailgate or hatchback .

Resonator Ccnstructlen

Two-inch-diameter schedule 40 PVC pipe
is used as a coil form for the resonators. Its
actual outside diameter is just under 2.5~ . Its
inside diameter provides a slip fi t for the out­
side diameter of coupling sleeves used with

the 1.5" diamete r PVC pipe. The coupling
sleeve is glued to the inside of the coil form
using PVC cement. The outside diameter of
the coupling sleeve is not a critica l dimension
in the manufacture of the sleeve and may
vary from brand to brand; all of them will fit
inside the coil form . Howe ver, the fit may
vary from loose to very sloppy and may re­
quire additional PVC material to take up the
slack. If needed, thin strips of PVC material
can be cut from a scrap of pipe and used to
improve a sloppy fit between the coupling
and the coil form. A press fi t is not needed or
desirable as it could fractu re the coil form.
but a close fi t is necessary in making a per­
manent assembly using the PVC cement. The
press fi t of the coupling sleeve to the I S
PVC pipe is all that is necessary to keep the
resonators in place on the mast. even at high­
way speeds. This mounting is secure and al­
lows easy removal of the resonators.

7S Meters

See Figure 2. A 12" length of coil form is
needed for the 75 meter resonator. The res­
onator consists of 93 turns of #16 solid cop­
per enameled wire wound onto the form and
spaced approximately one wi re d ia mete r
apart. The spacing is nor overly critical. but
avoid close-winding the coil. Closer spacing
will result in more inductance per linear inch.
requiring fewer turns , To space the turns, I
use braided nylon twine that is slightly larger
in diameter than the wire, The wire and twine
are wound simultaneously onto the form.

After the winding is com plete. carefully
remove the twine. You need about 60 feet of
#16 wire. Before you start. make sure it has
no kinks in it. The surest way of keeping
kinks out of it when you wind jhe coil is to

Continued on pagt 50



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

However , all of the " bells & whistles"
have been elim inated-at a large cos t
savings to you! The S-7R is a real
"work-horse" basic machine designed
for t hose who want excellent, super-re­
liable performance-but no frills! For
use as a com plete " stand-alone" un it ,

or with a contro ller.

Of course, If you do want a Full Fea­
tured/Super Deluxe Repeater with
Full panel metering and controls, and
a complete list of 'bunt-In ' options.
then you want our SCRt400-the
new successor to the "IndUStry Stan­
dard" SCRtOOO/4000.

• Complete Line of VHF/UHF Rcvr.
& Xmtr. Link Boards & Assemblies
also available. Plus 10. COR, DTMF
Control Bds., Antennas, Duplexe,.,
Cabinets. etc. Inquire.

Available with AutopatchlReverse
Patchllandline Control; TouchTone
Control of ~arlous repeatM functlons ;
'PL '; " Emergency Pwr.nO; HIghll.ow
TX POWM; Tone & nmer Units; Sharp
RX Filters; Power Amps, etc.

For that new MaChine-Spectrum
makes 2 lines of Repeaters-the
Deluxe SCRt400 and the new basic
low cost So7R line.

Sa7R Basic Repeater
• " Stand Alone"

or use with
your controller

ForHigh Performance in Repeater
Technology, Go with the Leader-

SPECTRUM

SCRI400
R£PEATERWIlSOWT.2MAmp
6 30A POWER SUPPLY.
(AllItems available separatety)

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

the World!

Shown in optional cabinet.

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

AUtnllon Mont' Tutor and :\Iorv Tulor
AdnRC'rd f.dltion n(bknd UHI"I.

:\Ia~ MIlT ~e ha,e your eerrene addl"fU.
Special uPI~de offen will be mailed sfton ly.

Don't mbs out

WANT TO LEARN CODE?
Morse Tutor (jllU is the answer for the

quickest and easiest way
for beginners and experts alike.

From the moment you start the easy and speedy
self loading procedure to the day you reach your
goal. ~Iorw Tutor t;"u ....i ll gently 0001.:11 you
through the laming process.

Since 19K7. GGTE has guided nearly 20,000
hamsand p-ospedi'"e hafllsarwnd the worldthrough
proven Sll'UCIured I~ and I variety ofcharacter,
wordandcon\"~ion dril ls. Straighl: for....ardmtIUS
make the pi occss .implc and fiJIL

You 5C1c\.1 the characters and Mol'M' Tutor r;.u
will prepare I random charact.:r drill with those
manll:t.:n. Mont' Ta lor t;.u makes il easy 10
create )"UUr cwndrillsor importl<:X1 filC5. You Ql1

now type ....hal you hearorcopy byhand and see, one
line al I lime. whallhe competer sent or whal you
typed Pick the Farmworth or the standard mcthod;
s.:lt:l.1 lhelone fU\juellC)·most comfortable foryou or
select yoorcodespeed intenths ofa word per minute.

You arealways in command.
Mont' Tutor t;& uses your internal
speaker or sound board (certified by
Creative Labs for all Sou nd Blaster
products). And. ifyou use a sound board
the program supports volume control.

(dol the soRwlln Ihe ARRL M'lls and 11 M'S to
creete pf1lctkt and l tsl tllp«. :\t o~ Tutor t;Ji
Is a ppro\rd (or VE nanL\ al aUlenL\.

['ur .tll [)( IS w llll' ukr; , .\\ allah!.: thru dealers, 7.\
!'.lag.vine. VST. or ".'lid $29.95 t S.l S&11

(C,\ rc; iJcnts aJJ 7.75°otax) 10:
(;(;"1'1·:. 1'1) Box J~(j5. Dept. ~IS.

:"C"IJourtlk;h:h. C,\ 92M9
Sp.:CII\· 5' . "r J' ': mch disk

~9m S;0'9 ~ \ 79 7~ .... _ \99 I IIOm SIJ<J

r\ lI / t ll l/ a S lresl Order T"'......... S7Inf""1
Boo _ _ uTMm Hotll .... 800-92&-7373
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W... ~,..ld ._ III i~ ,1"0, "'_~ t ,....-.1 ,...,
.tor "" . "'" I ...· " hir ;ft "'" ..i ""'",-
.ith ••,.lo,'" 1. 00I} ~ TV ioI ,,'" """
" ,....·w ""' ~. ,ham "i1h "" Omni l.tlo'l'
j l~ ,"t ,.. hi , ..... " '" ...t,.;Oj: MH''' ,'')
...~_ So> I "'" _. Uf' ollori "l' "'" ""1'_1
....... ...........'i~..... ..... ""'y. 1.."'11 il ..-jtll Ct>,,,. _ .. .. P"' ....
... "" .'" lin III AoU s.~ \ .l "

Sell your product in
73 Amateur Radio Today

Call Dan Harper today.
1-800-274-7373

-&-Jf!t II ()It f ritbf-psMd""15 IttYdIr ()ItSJHWr:
A p""" "r,rNl J"Of't1",-.us '" II W08 B4id11)-4
",os kJt1d!rIiINill /1U W1lhir 15 "" i/l1ttS ol lIs t11f1'Y{1/
' ,1II1f-1'~If "~A1.yL '&ft6 tlwr "'lf W114tst
~41iJM.f&',/ I tFtJ, ·t ..t.Mo ll p s <I!JO Ir . ",1d
/tdt6t'-dl/lfcrd-t~"~N.k' 'Byf t11 t IfrJrst
MvuCaJ!f"OtJ'(lM I "t1VUI'tr" s~ r", t1ff~ Vl ."
,iftJ.Sr 7/tiff is t1 ('.<r'wft.t wihf for t/tis ",~
to kdr" t ltt h1ors, Wit Wtfl wort" tltt f"a " WB
A14'ls

Wh ere 's th e Loop ? = """::

MotH TU'lor~... tr.o..nark d ooTE
Sound BlUM<. th. Sound B1ast...- Loge and the Sound Blaster
Com~boI¢y~.,. It~rt<,sdCrea_TecI'>nOlogyLtd

CIRCLE 1~ ON REAOER SERViCe CARD
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FJ-15S · In-band 5211461446MHz wlfold-over
Gain & Wave: 52MHz OdBi 1/4 wave • 146MHz 4.5 dBi 618 wave - 446MHz 7.2dBi 5/8 wave x3 - Length: 58" ' Conn: Pl-259 - Max p.,.mX2

SB~7ISB·7NMO · Dual-band 1461446MHz wl1old-over
Gain & Wave: 146MHz4.5dBi 6/8 wave ' 446MHz7.2dBi 5/8 wave x3' Length: 58" - Conll: 5B-7 PL-259ISB-7NMONMO :MaxlFfwr',

SB-6/SB·5NMO · Dual-band 146/446MHz wffold-over
Gain & Wave: 146MHz2.5dBi1/2 wave - 446MHz 5.5dBi 518 wave x3 -length : 39" - Conn: 58-5 PL-259ISB-5NMO.NMO ­
Max Pwr: 70W

--- - - =

CX~22,fJCX·224NMO · In-band 146122Q1446MHzwlfold-over
Gain & Wave: 146MHz2.15dBI 1/2 wave · 220MHz 3.5dBi 518 wave - 446MHI 6.OdSi 5/8 wavex2­
Length: 36' - Conn: CX-224 Pl·259. CX-224NMONMO - MaxPwr: 100W

? o/lNIJ i

B-20/8·20NMO - Dual-band 146/446MHz wlfold-over
Gain & Wave: 146MH12.1 5dBi 1/2 wave - 446MHz 5.OdBi 5/8 wavex 2 - length: 30' ­
Conn: B·20 Pl·259iB·20NMONMO- Max Pwr: 50W

. Illfllti . - - - - - - - - - - - - - - - - - -

SH15 - Super Flexible 1461446MHI HT Antenna
Gain: 146MHz 1.5dBi ' 446MHz3,2dBi · Length: 15.5" - Conn: BNC­
Max Pwr: l OW

_. -

B--10J8-10NMO · Dual-band 146/446MHI cellular
look-a-like - Gain & Wave: 146MHz Od8i 1/4 wave '
446MH12,1 5dBi 1/2 wave - length: 12' •
COlln: B·l0 Pl-259/B-10NMO NMO'
Ma)( Pwr: 5<JW

iQ

a.1IEW Z7B{) • Dual-band 146/446MHz wlfold-over · Includes COMETexclusive theft-resistant locklo 146MHz6/8 wave 4.5dBi · 446MHz 5/8 wave x 3 7.2dBi · Length: 62" · Conn: Gold-plated PL-259 - Max Pwr: 150W

a ." Z750 . Dual-band 1461446MHz wl1old-Qver - mcuoes COMET exclusive theft-resistant lock!
U Gain& Wave: 146MHz 2.1SdBi 112 wave - 446MHz 5.5dBi 518 wave x 2· Length: 39' · Conn: Gold-plated PL-259 · Max Pwr: 200w
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CX-333 · Tri-band 146f220/446MHz Base Repeater Antenna
Gain & Wave: 146MHz 6.5dBi SIB wave - 220MHz 7.SdBi 5/8 wave x 3·
446MHz9.OdBi 5/8 wave x 5· Max Pwr: 120W• length: 10'2' · Weight: 3lbs. 10z. ·
Conn: Gold-plated 50-239 · Construction: Fiberglass, 2Sections

GP·15 · In-band 52J1461446MHz Base Repeater Antenna
Gain & Wave: 52MHz 3,OdBl SIB wave - 146MHz6.2dBi 518 wave x2 •
446MHzB.6dBi SIBwave x4· Max Pwr: 300W · length: S'11" · Weight: 3lbs. 10z.
• Conn: Gold-plated 50-239 • Construction: Single-piece fiberglass

CA.fI2DB • Mono-band 6 Meter Vertical
Gain & Wave: S2MHz 6.SdBi S/8 wave x2· Max Pwr: SOOW • l ength: 21'S" ·
Weight: Sibs. 11 OlS. · Conn: 50-239 • 2MHz band-width after tuning (6M) •
Construction: Thick-wall aluminum, Ssections

GP-SJGP.QN • Dual-band 1461446MHz Base Repeater Antenna · BESTSELLER!
Gain & Wave: 146MHz 8_5dBi 518 wave x3· 446MHz 11 .9<l8i 5/8 wave x8 -
Max Pwr: 200W - l ength: 17'8' - Weight Sibs. 11 OZS. - Conn: GP-9 Gold-plated
50-239 - GP-9N Gold-plated N-type temae - Construction: Fiberglass, 3 Secuons

GP-3 · Dual-band 146/446M Hz Base Repealer Antenna
Gain & Wave: 146MHz 4.5dBi 6/8 wave - 446MHz 7.2dBi 5/8 wave x3 ·
Max Pwr: 200W - length:5'11"· Weight: 2lbs. 9<Jzs. ·
Conn: Gold-plated 50-239 · Construction: Single-piece fiberglass

GP-8 · Dual-band 1461446MHz Base Repeater Antenna
Gain & Wave: 146MHz 6.5dBi 5/8wave x 2· 446MHz9.OdBi 518 wave x 5·
Max Pwr: 200W -length: 10'2' · Weight: 3lbs. Bozs,· Corm: Gold-plated $0-239 ·
Construction:Fiberglass. 2Sections
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Build an Efficient HF
Mobile Antenna
Continued from page 46
lay the wire straight out into a yard. If it does
have kinks in it. remove them by tying one
end of the wire to a fence post and giving the
other end a few good yanks. The I I laps are
located at the bottom end of the coil form
where it attaches 10 the mast. Each tap is
staggered from the other by approximately an
inch so they don' t end up bunched up on top
of each other. Before worrying with the taps.
complete the coil winding and use epoxy 00
secure all but lhe boItom II windings. After
the epoxy cures (overnight!) unwi.nd me un­
secured windings. Scrape the enamel com­
pletely from a I- length of wire and bend it
down on top of itself to form a closed loop
about 0.25- 100g. We wan! the copper in the
loop to be bright and shiny because we will
later fill the loop with solder. When done, se­
cure the lapped windings with epoxy.

Leave enough wire at the end to installlhe
large solder lug that will be screwed down
against the #10-32 stainless steel lhrough-boll
we will install at the top of the mast. This
through-bolt is the only mechanical connec­
tion in the antenna funct ioning as an electri­
cal termination. It ties the bottom of the coil
to the end of the copper braid from the top of
the mast. and is required to allow removal of
the resonator. It uses a wingnut fastener. An
additional length of wire from the solder lug
is bent back up the coil fonn and soldered to
the desired coil tap. This is a semi-permanent
connection so, before fi nal assembly, make
sure it is in the freq uency range you will be
using. I don't recommend alligator clips, slid­
ing contacts, or miniature banana plugs ; a
soldered connection will outperform all of
these alternatives.

Glue another 1.5" PVC coupling sleeve in­
to the top end of the coil form, Self­
tapping sheet metal screws secure the copper
top hat and whip mount into the sleeve. The
top hat and whip mount are made from 2"­
long 1.5"-diameter copper pipe and pipe cap.
Drill the pipe cap in the exact center of its
top. and install a bah here that matches the
size and tread requirements of your spring
loaded whip. Drill additional holes around
the pi pe and cap assembly at 90­
degree intervals. Insert two lengths of #10
solid copper wire 21 · long through these
holes and center them on the assembly. Then.
using a torch. solder the entire
assembly. Don't try to solder just a portion of
the assembly: copper is too good a
conductor of heat to allow that. All connec­
tions will have be soldered at the same time.
The top wire from the resonator coil is also
soldered to this assembly. The wire can be
kept in place by wrapping it around one of
the top hat radials prior to soldering. All sol­
dering should be done pri or to
installi ng the assembly i nto the PVC
coupling.

40 Meiers

See Figure 3. The 40 meter resonator is
built like the 75 meter resonator. The mini­
mum required coil fonn length is eight inch­
es. Space-wind a total of 44 turns of #1 2 bare
copper wire onto the form and secure it with
epoxy. Approximately 33 feet of wire is re­
quired. The same nylon spacing twine used
on the 75 meter coil can be used here. but a
crossed-wire top hat is not used. Otherwise,
the whip mounting is the same as on the 75
meier resonator. The 40 meter coil becomes
resonant at 7254 kHz with the bottom two
turns shorted. Each tum of the coil shifts the
resonant frequency by about 200 kHz. The

Photo C. 20 meter resonator mounted on the
mobile ma.st.

NOTES' 1 DISK IS COPPER DR BRA SS

I
2 TOP HAT RA DIAL ARE 1110 COPP ER 'w' IRE

4' 3 SOLDER RA DIALS AND COAX SHI ELD TO DISK

IF!
4 1/ 2'

I"'"
14'

-.
16 T COAX ON
PVC COOPLlNG. DISK IS BDLI ED
TO eve PIPE AND END CAP

Figure 4. 20 meter rrsonator..
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44-tum coil extends the lower frequency to
6845 kHz. II is possible to cover 40, 20, and
15 meters with Ibis coil by tapping it to shon
more and more turns, but this compromises
efficiency. A significant Improvement in effi ­
ciency results from using shorter. unshorted
coils to cover additional bands.

20 Meters
See Figure 4 . The 20 meter resonator is

constructed from a coil fonn made from a IS
PVC coupling sleeve and I.Y PVC pipe cap.
1be cap and sleeve are connected with a shon.
length of 1.5" PVC pipe and PVC cement.
Cap and sleeve are pressed together for a zero
clearance fir. Thirteen turns of coaxial cable is
then close-wound onto this form and secured
with epoxy. Almost any smaller diameter coax
such as RG59, ROSS, or RG62 can be used
here. R0223 may offer superior performance
with its silver-plated double shielding. Only
the shield is used. Cut the center conductor
flush at each end of the coil. A bolt is installed
in the cemer of the pipe cap for the whip. This
same bolt is used to secure the 5".d,iameter
brass disk that serves as a top hat. The lop hat
is required to bring this resonator down to the
20 meter band because the coil does not pro­
vide enough inductance to do the job alone.
An additional three turns on the coil would
eliminate the top hat.. but I had better results
using the top hat. The top hat also provides a
convenient connection for the upper tennina­
tion of the coil. The coax braid is passed
through a hole in the disk and soldered.

Tonine
After the mast is mounted to the vehicle

and the feedline has been routed and connect­
ed you are ready to tune the resonators. A
grid dip meter is useful but not necessary.
Start with the 75 meter resonator. With the
transceiver tuned to 75 meters, adjust the taps
on the resonator while listening for an in­
crease in noise from the rig. There should be
a dramatic increase in noise as you approach
resonance. I experienced a difference of four
S-units between resonant and non-resonant
conditions. You will probably have to tune

che rig across the band while experimenting
with the taps to find the noise peak. When
you have the resonator peaked for noise, use
an SWR bridge to find the best tap on the
matching coil for a 50-ohm match. I found
my optimum match with five turns of match­
ing coil shoned to ground. With 100 watts
and the SWR meter set to maximum sensitiv­
ity. there was only a slight indication of
movement from the meter pointer indicating
an insignificant amount of reflected power.
Experiments with a pencil drew 114- · long
arcs of RF from the ends of the capacity hat
under these conditions, indicating that power
was indeed being transferred to the antenna.

A #47 pilot light bulb or equivalent can al­
so be used to indicate current flow in the an­
tenna. Attach test leads to the bulb. Connect
one test lead to the ground connection at the
base of the antenna. Connect the other test
lead to the lower end of the resonator coil.
Key down and carefully increase power out­
put while on frequency at a suspected reso­
nance point. There will be a significant in­
crease in br ightness as the transceiver is
tuned through the resonance point. The test
leads can be of equal length as actual location
of the bulb is not critical. Total length of the
test leads should approximate the distance
between the electrical connections of the in­
dicator to the mast to keep the slack in the
wire to a minimum.

There are three logical ways to shift the
resonance point. Moving the taps on the coil
will cause the greatest shift. Adjusting the
length of the whip in small increments will
cause the smallest shift. Increasing the length
or number of radial wires of the capacity hat
will shirt the point down in frequency; de­
creasing them will cause an upward shift.
With so many ways of tuning it is possible to
bring the resonance point very precisely to
any frequency in the band. Once you deter­
mine the various points of resonance for each
coil tap. you may want to make a chart for fu­
ture reference. As long as the installation is
not modified the results are consistently re­
producible. A chart would allow frequency
changes without the need for an SWR meter.

Tuning becomes less critical as frequency
and bandwidth increase. Once you have the
antenna working properly on 75 meters. addi­
tional adjustments to whip length become un­
desirable. Any further adjustments to the whip
length to fine-tune the other bands will detune
the system for the 75 meter resonator. Alter­
nate means of tuning become desirable. On 40
meters. coil tapping is the simplest solution. If
coil tapping is not desirable for whatever rea­
son (i.e. inconvenient location on the coil), the
addition of a smaIl capacity hat will help fine­
tune the system. The strategy here is to end up
with a fixed whip length optimized for the
lower frequency band. Resonance on the other
bands becomes a funct ion of resonator char­
acte ristics alone, allowing quick and easy
band changes while preserving efficiency.
Where used, all the lop hats are an integral
part of the resonator assemblies.

The input impedance of the system does
change from band to band, but a low SWR
can still be main tained with the 75 meter
matching coil tap. The convenience of a per­
manent connection on the matching coil for
all bands outweighs the minor decrease in ef­
ficiency resulting from a 0.5 change in $WR.
I found no change in performance between an
SWR of I : I and an SWR of 1.5: I . In fact. the
only downside to running a 3: I SWR is de­
creased power output from my solid-state
transceiver. I can still communicate effective­
ly at the higher SWR. Feedline losses appear
to be near insignificant with a Ieedline length
of only 15 feet and the antenna still radiates
the power it receives.

After ail the resonators were built, tuned
and tested over a period of several weeks, I
encapsulated them with polyester Fiberglas
resin. This is a smelly, messy process but very
effectively seals the coils. No shift in frequen­
cy or performance was observed after encap­
sulation. After the resin cured, I spray-painted
all pans of the antenna flat black to improve
the appearance of the install ation. Take care to
ensure that the paint is non-conductive. A
flashy metal flake paint job will ensure a dis­
aster instead of the inexpensive and effective
HF mobile antenna system desired. II
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Number 11 on your Feedback eIIrd

A Shortwave Converter
for your Scanner

Build this easy gadget and listen in on HF.
by Steve Donnell WA1KYL

There are man y ways of using a convener
as a simple method for rece iving HF

broadcasts. Typically, the shortwaves (3-30
MHz) are converted down to the 540-1600
kHz band where a standard AM broadcast
band rece iver is used as a fixed or tunable
IF. And while this conversion scheme can be
considered cost effective, it is not without its
problems. Things like limited lUning range,
"feed-through" interference from local AM
signals, the difficulty of accurate calibration.
and even tuning images. can plague this
classic design.

Wh ile the o ld AM Broadca st rec eive r

ha sn ' t co mple tel y d isappea red from the
scene, I chose to take a d ifferent approach
by using a type of rece iver that is becoming
more and more common in homes and ham
shac ks. the VHF/UHF scanne r. While scan­
ners are typ ically used to rece ive FM rnodu­
lated s ignals , many ca n also rece ive the
VHF aircraft band (1 18-136 MHz AM), per­
fect as the " IF ' for a shortwave converter.
And as many newer de signs for 2 meter
transceivers can also receive AM signals in
this range, the use of this band as an IF for a
shortwave converter becomes even more
logical.

Design

For the sake of simplicity, I designed my
HF-to- VHF convener around the NE-602 IC
(see Figure I ). The NE-602 IC is very popu­
lar with experimenters because of its ability
to frequency-convert RF signals across a
wide range of frequencies. Internally, the
NE-602 consists of an oscillator that can be
configured in a number of ways as an LJC or
a crystal-tuned design. The oscillator feeds
into an active mixer, which can accommo­
date signals of up to 100 MHz in frequency.
Since most o f the applications I have seen
for the NE-602 were for RF conversions be-
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the only thing low about our charge Is the cost...

W"l"~~l~et!?lt!ree ~~),2~t~ 1~L,",
Acl:asorie5 Cusom Battery racks lithiumCells

II 'I I

H·l1RJ41R\'AESV:

XEW REPL\CBtlNT FOR BAnERY PACKS:
Kl~"'OO[); TH·22/42179A PB-33 6~ 1200 mall $49.00

PB-34 9,6v 600 mah H4.00
TH·27147.TH-28/48/78

PB·17 12v800=h $49.95
PB·tS 7.2v HOOmah $49.25

FNII·334.8v 1200 man $53.2S
FNB·38 9.b\' eeomen $66.90

W21AT{W2 1ET,2GXA/GXE/2 XAT/GXET
Bp·13212v 600mah $54.00
BP-1J2A 12v 600mah $54.00

1CO\!:

CIRCLE 6Il ON READ£R SERVICE CARD
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1 800 483-3973
( I 800GCDDX13j

QSO Software
20lI Par!Iidse ...... ,

Krnnrtt~. PA 19l4ll, Ir'~ ,,

$29.9S: ==-=

• Runs <I'll 18~1 cun,-tibln or \tarinl"""n
• Proc a.... a. ailablt for No.1«.
Tcrltniria s~c... Tcrlt nirian. e.-r.a.
Ad.allottd and t:nra A_I...rel.- «a....
.. ordI .. C_..n::iaI lladioklq>hoDt: and
Commrrrial Radar t:ndonorwwnL Eactt
P"'>!P'''' ...... .., Id y.
• .....ortl wilh tM Ii quntlon pool. or
olody quesllons aUlom..' ka Uy ..,~td by
th~ P"'llin ", from y....r wca kesla....a ..

• Cur"'''1 Question Pool. 17M::::;:;:;;;;;-;- - :'::':: r..'Ind udes ru ll...,~n gra phiC$, u pl..nations
on appropriatr q.....lions and . un Ih~ Ill :'>l
n ",ion. a pop-up calcolalor.

'IrOl!i' mullip lo sludy OI'",i"" • • nd .11.....
..,sumJnK.t. I.ltr timr . Rrlurn.lo ..,. trw
mlued qu...lio... i f drdrrd,

• C..... t"" l'lIndomiy genrl'lllm •.,m plo Irsls
o n· lint or prinltd ..ilh tr.phics on
Ep.onIIBM or ~Iaci",osh prin'm.

• Public Dom.,in M _ endr lo'or 10
Indootd on noq.....1a l nonlra c"'~.

/
I

(818) 447-4565 ...........""pm..' Visa, IIC. UPSCOD

P.C. ELECTRONICS Tom (W6ORG)
2522 Paxson 18ne Arcadia CA 91007 Maryann (WB6YSSI

GET THE ATV BUG
~1 0 Watt pep
Transceiver
Only $499
Made in USA
Value -+ Qual ity
from over 25years
in ATV...W60RG

Snow free line of sight OX is 90 miles - assuming
14 dBd antennas at both ends. 10 Watts in this one
box may be all you need for local simplex or repeater
ATV. Use any home TV camera or camcorder by
plugging the composite video and audio into the front
phone jacks. Add 70cm antenna , coax, 13.8 Vdc@
3 Amps, TV set and you're on the ak- it's that easy!

TC70·1 0 has adjustable 10 Watt p.e.p. with one xtal on
439.25, 434.0 or 426.25 MHz & property matches RF
Concepts 4-1' 0 or Mirage Dl 010N·ATV for 100 Watts.
Hot GaAsfet downconverter varicap tunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7- aluminum box.

Transmitters sold only to licensed amateurs, lor legal purposes ,
verified In Ihe latest Callbook or send coPy 01new license.
Hams, call for our complete 10 pg. ATV catalog
including downconverters. transmitters, linear amps,
and antennas for the 400, 900 & 1200 MHz bands.

TOLL 1 800 666 0908 PRICING ANDFREE - - - ORDERS ONLY

CALL FOR ALL YAESU RADIOS & ACCESSORIES

YAESU

FT-S30
2m1440MHz

Ha ndheld

FT-2200 2m Mobile
FT-51R

2m1440MHz
Handhe ld

FRG·1OO SHORTWAVE RECEIVER

FT-900AT
Compact HF Transceiver

Remole Fronl Panel Design

:..-a& 530
_~OFF
- .-- '. _, . - ...r, , o;".J

FT·5100, FT-5200
2m1440MHZ Moblies

FT....O
All-Band

HF Transceiver

NEW EQUIPMENT PRICING AND O RDERS 1-800-666-0908 O UT OF STATE
TEC HNICAL, US ED GEA R, INFO 203-666-6227 24HR FAX 203-667-3561

Same Day
Shipp ing

C.O.D.s
OK

'N LEN II/VI ~UIVIIVIU/V/~AliONS INC.
21 GARFIELD STREET. NEWINGTON, CT 06111

a E3 ~

Hours:
M-F 10-6,
SAT. 10-4

CIRCLE 234ON READER SERVICE CARD
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I r OO'.' r NE -602

I I I

Ll 6 TURNS 1/ _ In DIll. WOUND OVER L2

L2 20 TURNS II _ i n. DIll. I i n. SPACING

U (; TU RNS 1/_ in . DIll. OVER 112 in, SPACI NG

U 1 T URNS 1/ 4 in , 01/1, OVER U

ALL COILS USE No. 22 MAGNE T WIR E

c i
36SpF

ca ~ T/l, L Xi
!> SMHI

6-3Spf'
II

'"' .7 pF J,

J::l
H Rl

• I OO1l"F "ro... rr rc

1 ce cs _ 118 -136
ca . "

NE - 60l '" SCANN ER
U "

EARTH >----,
GROUND J,

u

''')- - ,10- 75 It

Figure 1. Schematic for the shortwave converterfor your scanner.
FIgure 2. Schematic va rwtlon using a crys­
tal tuning circuit with a varactor.

, low 50 MHz, I wondered if I might be tax­
ing the limits of the Ie a bit at these higher
VHF frequencies. But I soon discovered that
these concerns were unwarranted.

RF signals from a receiving antenna are
coupled into the converter by way of L1 ,
and then 10 L2. L2 and CI, a 365 pF variable
capacitor, function as a tuned "prese lecter"

to filter OUI noise and interference outside of
the specific frequency band you want to re­
ceive . Ll and L2 are made with common
#22 magnet wire. wound on a 1/4"-diameter
plastic or wooden coil fonn. L I is wound di­
rectly over L2. The desired receive freque n­
cies are the n coupled into the mixer of the
NE-602 at pin 1.

For best stability and easies t calibration, I
used a crystal oscillator design for the con­
verter. Altho ugh somewhat better results
might have been achieved using a crystal
with an overtone frequency in the Ito MHz
area, crystals in this range are not commonly
found in the j unk boxes of many ex peri-

~~~~.....~ SUPER SAVINGS - - - - ,
lCC ,,1 $ 18.00 ~F8.2HC $ 3500 FT·l 1R ... 5297,00
loOMB-J2 10.00 XFa,2HCN ... 35,00 FT·2200H " 379.50
f BA·l1 "' " 2 1.50 VM-JJ ..." " .. 55 .00 FT·25001oO 3~ . 50

FBA·1 . . 4 90 FT.26(A2) , 247.50 FT.26IA2I " 247,50
FNB_17 ..... .. 40.00 FT·25OOM, 3~,50 FT~ 1~256 324,00
S6-1 , 15.00 FT-415f2S ,, 324.00 FT-51R ...... 481,50
XF~55C " " " 60.00 FT-17QFlH, 350,00 CPu-~ 1000
XF·455CN 45.00 FT·7llO .." " 650.00 SC· l ."...... 150,00

To The Ceiling

Super Special

$1,332

Stocked

CALL ROSS 208-852-0830
WE' TAKE' TIME' TO TALK TO YOU

We're
With

YAESU

Sell your product in 73 Amateur Radio Today!
Call Dan Harpertoday.. .

1-800-274-7373

Here's some sample of
Savings on YAESU

Model

FT-900-AT

o -.."" H;<;jh f1e1Olullorl
~. ~om NOAA. Met"",
lJIuI' IoOI, GOES. ..-.I Met"",..
50........, ..-.1 H' Fox (Groundl

O ~ _u."" fo<
NOAA ...-.d _ SoteIli_

0.." NOI 1loQuo..,;

o~o. Do,o'I'oO<>I''''''''''o,____ "'0_ _ s..p.-

'"""" 0< .. CompIoolO s..'omo
o Internal 0em0dYI."" ....Ih
SoIIw.... orly $289

o DownIoar:l ..... -.. ....0
obi"", cf c1har "'- o-om .....
M.MAX 885. 111)..425-8159
124 ,.",.. , BN1. No _ ....1
Coli. ......... 0< F•• fo< C""""",,,- -

MultiFAX"
Routll I. Bo~ 27. Peachland. NC 28133

MasterCa-d,rV,sa ' 704-272·9028 " Fa~ 704·2 72·90 36

o SVGA '" l D24.1&8.2&l1
F.... \oBA _ ouppon

o Pr..... IMO'lOI ~.. ......,

"l'<Nnl -.:I Sho<>!' Us« ..,""'"""
MouM~, Z""", GIF ....
I!IN<y Ou1>tJl Fol.. c_.lIoo\
_ So.«>orl Gnd<Iol<l If!
T_ _ • Calibre-.. ........

"'" "''''ILMo!'!!.. ·

o Fti C.cuotry Pro-' !!.""""
S1r.~ ",-. No ~.

coted Timing Se_ RequKed

o 1"'......01 ~SA BlJol Sys.......
..-.I PortobIe. External IP .....
"""I Systemo _

o c..,ue ~ 50_ . f1esolu ·

""" (2·3 M ile. ...... NOAA 50...•
1",.11_ EIIt'Ier s,.lIlm
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Free MFJ Catalog
Write or call • • . 8()O-647· 1800

440MIb:SWRAnaIper-
MFJ.219 Read SWR of any anlenna

59995 420 10 450 MHz -- Ju~t plug
coax of your antenna Into

SO-239 connector. set frequency and
read SW R. Uses microwave
integrated circui ts an d microstrip
technology. Jack for externa l
frequency counter. 7Ihx2 'hx2 '/~ in .

MFJ.219N. $99.95, sames as
MFJ-2 19 bUI wilh .r-;. connector.

MFJ-2J9121812171208/20 71203 uses 9 vo lt
battery or 110 VA C .....ith MFJ-13 12B. 512.95.

Nearest Dealer/O rders: 800-647-1800
Techntcut Hclp : 800·647-TECH(8324)

• 1 year unconditionalguarantee ·30 day money back
guaranlee (less sIh) onordersfromMFJ • FREEcatalog

ME~
\ I.'J El\'TER PRISE..'i. I!\'C.
BoJ. 494, Mis' . Siale. MS 39762
(60 11 313·5869.• ~ )(l CST. ""... ·fn.
FAX: (OO I ) 323-6551 ; Add Yb

,\IFJ . _. makiuK quality affordable
Pnce!; and $ptCilicaNln$1l.ItIjec:l 1O ct>ange., I'IWMf Jl_",n .... I..·.

Dip MeterAdapter
\tFJ·(-,ll I'lug a d ir meter
1995 coupling co i into your MFJ

SIVR Anal)'u r"' and tum it
into a se ns itive and accurate
bandswitched d ip meier

W ith a di p meter yo u'll
save time and take the
g uesswork out o f winding

coils, mt= asuring inductan ce an d capacitance,
measuring velocity factor and electricallengths
o f coax. Determine resonant freque ncy of
tuned circui ts and measure Q of coils. Sci of
two coils cover 1.8- 170 ~I I I.l depending o n
your MFJ SWR Analyze ,....

''Qij
, ""----_.

Carrying Pouch
MFJ-29 Tole your

S1995 MFJ-249,
MFJ-259 or

M FJ-209 SIVR
Analyu r"' anywhere with
the MFJ-29 c us tom
Carrying Pouch.

Made with a spec ial
foam-filled fabric, the

MFJ-29 cushIOns lo ws, defl ec ts scra pes, and
protects knobs, meters a nd d isplays from harm.

w ea r it around your waist, over your
shoulde r, o r cli p it o nto the tower while you
worj--rhe full y-adj ustable webbed-fabric
carrying strap has sna p hooks o n both ends.

P roted your investme nt and keep your
analyzer safe and looking like new !

2 Meter SWRAnalper'
MFJ-208 M"·J-208 2 Me1eT VHF
57995 SlVRAnalrJl'"' finds the

SWR of any antenna from
138-156 MHz. Jack for external
frequency counter. 7Ihx 21/2X2"• inches .

For Commercial VJ-I}' Rudin
Same as MFJ·208 but for

commercial VHF. l\WJ-217, $79.95,
covers 30-50 MHLand M FJ -218.
$79.95,CO\'ers 150-170 MIIz.

MFJ Antenna Bridge
MFJ.204B Great for determining
$799 5 feedpoint resistance of

anrcnnus and for designing
impedance matching networks. Measure
RF resistance up to 500 ohm. Covers all
ham bands 160-10 Meters. Buill-in
resistance bridge, nu ll meter, tunable
oscillator--driwr. frequency counter jack.
71/2X 2'/:x2'/-4 inches. Use 9 volt banery or
110 VAC with MFJ· 1312. $1 2.95

1()..16OM SWRAnalyzer­
MFJ 207 If you're an HF man. this
$79- 95 compeer MFJ-207 HF SWR

Analy::er'" will help you bui ld
I~160 Meters antennas th:1t11make
worki ng DX almost routine.

Just plug in your coax to fi nd the
SWR of any H F antenna on any ham
band 10-160 Meters. lias jack for
external frequency counter.
71/2A21JlX21J~ inches.

Bandswi,.It Dip Me'er"
MFJ-203 lbe MFJ-203 is a
$9995 sensitive Bandswitched Dip

Meter" that covers all hams
bands from 160-10 Meters. 'There are no
plug-in nming coils 10 keep up with or
break.

Ifa... detachable coupling coil. dual
FEr oscillator, op-amp meter amplifier
and ja:k for exlernal frequency counter.
7'/:x 21/2X21/~ in.

MFJ HFNHFS Analyzer '"
with RF Resistance Meter

Read )'O!lr antenna S lVR f rol1l 1.8-170 MHz . . . Itt-digit LCD frequ ency counter . . .
RF ~eslstal/Ce Meter". . . . smooth reduction-drive tuning . . . simple-to-use ...

":1". _JI I. I I W ha l the :\tFJ-h~ Does !ower and wa tch SWR change. Fer free manual write or c.•dl MFJ
T h MFJ-259 ' . . Instantly a~ you make each adjust- 'Iake If Anvwbere

t' . grves you a , memo You 11 know exactly what (0 . . .:
complete pic ture of yo ur antenna S do by simply watchin the dis 13 . The ~rJ -259 l 'i full y portable.
performance anywhere between I. R Tune critical HF ;ohile [uftc: pll~en:d internally ~y RAA but-
and 170 M.Hz · - yo~ can eve~ check nus in seconds __without subjecting tenes or l .l.~ VAC ';' ll hMF1 - 1 ~ 128.
S~VR oUI~ lde ~he ham bands your transceiver to high SWR. $12:95. li s !" a rugged allmetal
without violating FCC rules. Set . , easure y te nna' , , ' c abinet tha t s a compacI 4ll;2 'hll;6'h
h b d . h d he ..,. . .. ou r an en na s . . h '" k . .

~, . e, ~n SW" ,ltC an tune t . SWR bandwidth on a singje ba nd 101: es. a U.Xlt t::"~ll.lOle Sites, up
u ta --Jusl I'e your transceiver, o r a na l u mulnb. d I ' towe l"<;, on · , ""'....mons -- any-
S W R is d isplayed instantly ! o ver t~ entire slr:;tn!~rf;::~~R~o whe~e your antenn~s art: located.

RF Resistance ji ,eter" 170 tl.1Hz ~ F ormu~h ~ervlce, pick up a

I(lOlJ~:l;~ IT~~~:'~~J.~~S~il~r cap~~ft~~~~ :~~~~:~~~·~~q·lI enl"Y ,,1 R~~t~2~~~)~ld~if~:,~~1~!~~~1(~1I:
vou at a gtance! tu ned crrcuus.uunsrmssron line lik g
. Now you can measure RF velocity fac tor/impedancelln"s .Te , t I C nc~ . ,. . . _ "
resis tance up to 500 ohms at RF chokes. transformers, halunc. lin" (.ood IS Ihe 'IFJ-259 ,
mi nimum SW R -- instantly __ on Adj lL'it your tuner for a perfec t ,H F j SU'R Anuly::t>rs"'" work so
MFJ's exclusive s ide-by-side RF I : I match withou t creating QRM. good, ma~y ant.cnna manufacturers
Res istance and S W R Meters ! And this is o nly the begmning! use the f!110 ~he l r lab ~nd on the

Take the guesswork o ut of !he M FJ-25? is really /tmr tesr pnxluCl lO~ h.ne -- saving ~hous:mds
building matc hi ng netwo rks and Instrumen ts In o ne : an acc urate RF of dolla.r, In mstrumemanon (;Os IS~
baluns for your anten nas. sign a l generato r, a high re solut i~n Profe~~~ .ll n :1 1 Inst al,ler and .

Walch the e ffects o f spacing on 170.M Hz frequency counte r, RI- technic I. IOS use them ,;orld wlde.
radiat ion resistance as you adjust Re.mtanc:: Mf't" ' ''' and an SIVR Cil1 ;\ lore hy Pa )lrIJ: Less
your antenna. AnalyZer . With the M FJ-259 , you gel full

Here's Whal You Can Do... Free '1~ua1 1.8 to .170 ~tHz coverage. si":lple
. , M FJ comprehensl\'c I II rx1ge »peranon. Instantaneous readings,

Fi nd your a ntenna s true . instruct ion manual is pecked wuh a hi~h accuracy frequency counter
resonant freque ncy from the shac k. useful applications __ all explained 111 and ~1Frs exclusive RF Resistance

Tune Ihe antennas on your simple language yo u can understand ! M t"la '" -- il ll fo r a low 52 19.95.

•

~ I FJ - 259 I f you work
$2199 5 with a".tennas. MFJ's

revolutio nary new
SIVR Analy:er"'" is the best invest­
ment you'll eve r make ! Now you
can di ag nose a wide range of
antenna problems instantly with
one easy-to- use instrume nt.

1.8·170MHz SWRAna'Y"...•
~l FJ·249 :\n-J-249 HF/VHF

S19995 SWR Analy::e-r"" has all
the features of

MFJ-259 butless RF resistance
meter. Includes 1.8 - 170 M Hz
continuous cove rage, 10 -d igi t
LCD freque ncy counter and
smooth vern ier tuning .

MFJ.209 MFJ-209/1F/VHF
$1099S S IVR Analyze r"" is

sa me as MFJ-259
without LCD freq uency counter

a nd RF resi stance mete r. Has jack
for e xternal frequency counte r.
MFJ-249IMFJ-209 are 4ll;2 Ihx6V~

inches and uses 8 AA cell s o r 110
VAC with M FJ- 1312B , $ 12.95.
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Figure 3. PCB layour and pam placement
diagram.

er method would be to mail away for the
prefabricated PC board. A drilled and etched
PC board is available for $4 plus $1.50
S & H per order from Far Circuits, 18N640
Field Court. Dundee. IL 601 18.

Alignment of the converter is easy. After
verifying that the crystal oscillator was oper­
ating by listening for the fu ndamental or
second harmonic with a monitor receiver, I
then netted the frequency of the crystal on so
as to produce as close as possible an integer
value for its second harmonic freque ncy.
This makes fo r the simplest conversion cal­
culation from the HF frequency that you
want to receive. and what you need to pro­
gram into your scanner to hear it.

I then connected a longwire antenna to the
input of the converter and connected the out­
put to a portable scanner, to which I pro­
grammed in a frequency that was 10 MHz
above the converter 's local osci llator fre­
quency. Capacitor Cl was adjusted to the
clearest signal from the 10 MHz carrier of
WWV. The converter 's output circuit was
peak-tuned by merely adjusting the spacing
in the wire turns coil LJ.

Ahhough the measured sensitivity of the
converter is at best about 3 ~v. I have been
able to eas ily receive stations like WWV
and the BBC using the converter into my
PRO-34 scanner. with little more than a two­
foot-long test cable as my "antenna." A 20­
to-75-foot-long ......ire or a tuned dipole will
achieve better results.

I have not tried this. but a so mewhat
"deluxe" approach to housing this converter
would be to mount it inside any one of the
many shortwave antenna tunerzpresetecrers
available commercially. This would elimi­
nate the need to use the LI. L2 and CI fil ter
portion of the converter. This would also be
likely to work better than the original filter.
An even better approach would be to use a
commercial tunerzpreselecrer that also in­
cludes a signal preamp. This would provide
an active stage of amplification ahead. of the
converter 's input for even bener receive
sensitivity. III

Parts List
9-IIOIt batte ry
NE-602 IC
MV-2209 or NTE-614 varector
6 turns 01 1122 magnet wire wound over L2
20 tums 01 1122 magnet wire 0.250" dia. 1" in length
Stums 011122 magnet wire 0.250" dis. 0.500" in length
3 tums 011122 magnet wire wound over L3
9.6-365 pF variable capacitor
5 pF q:lapcilor
5-35 pF tmvnef capacitor
47 pF eapacitor
0.01 ILf eapacilor
10 ~F electrolyliC cepecto­
0.01 ILf capacitor
0.01 ILf capaciIOf
0.01~ capacitor
1kohm resistor
10k ohm resistor
SPST switch
10k ohm pctentlorneier

Bl
Ul
Dl
L1
l2
L3
L4
C1
C2
C3
C4
C5
C6
C7
co
C9
A1
A2
81
VA'

housed in an enclosure of some kind you
will want to mount C3 so it can be external­
ly adjusted. If a chassis-mountable variable
capacitor is not available for C3, a different
approach would be to use a crystal tuning
circuit with a varactor (see Figure 2). al­
though this adds somewhat to the complexi­
ty of the circuit I have often fou nd that var­
actors can be more eas ily obtained from
parts suppliers and off junk PC boards than
mechanical capacitors. Depending on the
varactor used. you may also need to add an
extra 10 to 30 pF of fixed capacitance across
it. By using the varactor. a common 10k po­
tenuometer will become the fine -tuning con­
trol.

The mixer output is from pins 4 and 5
of the NE-602. Capacitor C2 and coil L3
function as a fil ter peak tuned in the middle
of the ai rcraft band (approximate ly 128
MHz) and couple the desired converter sig­
nals into coil LA. L3 and LA are wound from
a sho rt piece of #22 mag net wire . on a
wooden or plastic coil fonn. LA is wound di­
rectly over LJ. Be sure that no direct DC
"short" exists between L3 and U . Because
of the limited number of turns in L3 and LA.
after the coils were wound and mounted to
the circuit board I was able to remove the
plastic dowel I used as the coil form for L3
and LA. and reuse it for winding L1 and L2
on. Connection of the converter to the scan­
ner is made through a short length of coax
cable. from the ground and U connection of
the converter to the normal antenna connec­
tion of the scanner or other aircraft band re­
ceiver that is to be used as the converter's
IF.

Construction and Alignment

There is nothing too critical about the
parts layout and fabrication method for the
converter circuit. In the construction of the
prototype for this circuit I used an etched
copper-clad board. But I mounted the parts
directly to the copper side. without needing
to drill through the board. I refe r to this
method as "pseudo-surface mount." An east-

- --,•

mcntcrs and may have been too close to the
edge of the NE·602's oscillator to operate
reliably. Thus, I chose to use an osc illator
operating in the 50 MHz range. Crystals in
this frequency range are commonly found in
the junk boxes of most VHF circuit exper t­
menrers. I also figured that anyone with a
programmable scanner might also have a
couple of old VHF low-band scanner crys­
tals around that could use a second life. De­
pending on what frequency range you want
to receive, any old scanner crystal meant for
receiving VHF channels in the 39-46 MHz
range can he used. A scanner crystal used
for receiving 45.30 MHl wou ld ac tually
have an osci llation frequency of 56.00 or
56. 10 MHz (45.30 + 10.7 or 10.8 MHz). de­
pend ing on what kind of scanner it was
made to be used in, 10.7 and 10.8 ~1Hz be­
ing tbe IF offset for the two most common
varieties of scanners.

The best choice for a crystal would be one
used 10 receive a frequency of 44.30 MHz in
a scanner with a 10.7 MHz first IF. The crys­
tal would actually be operating at 55 MHz
(44.3 + 10.7 MHz). The second harmonic of
the 55 MHz oscillation (110 MHz). provides
the necessary local oscillator signal to con­
vert the desired shortwave signals up 10 the
118-136 MHz band. The process of "upcon­
vemng" 10 a first IF that is a higher frequen­
cy than the original is not that unique. Re­
ceiver designs common to many HF receiv­
er/transceivers currently on the market usc a
70 MHz first IF.

A small-value trimmer or variable capaci­
tor. C3. is needed to act as a "fine-tuning"
control for the converter. Not only is this
used fo r initial calibration. but it will also
help in peak tuning of HF signals (some
scanners use only 10 kHz tuning increments
across the aircraft band. although most tune
in 5 kHz increments). lf the converter is
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We at GAP realize there isn't a perfect antenna. No sin­
gular antenna w ill scream OX on BO and be the best for
local nets on !O. If anyone tells you there is, beware! The
perfect antenna does not exist but the right one for you
may. If you want something to bust the pile on the low
bands, then consider the Voyager. Just starting out in
ham radio and need a great general coverage antenna,
the Challenger is easy to assemble and for little effort will
yield superior performance, espe-
cially on Ox. Maybe you know-
ingly or unknowingly moved into
one of those "restricted areas'
where the Eagles limited visibility.
but unlimited ability is desired.

This chart helps you select the right GAP antenna. W hen comparing GAPs. bandvvidth
is not a concern. With few exceptions, a GAP yields continuous coverage under 2:1 for the
ENTIRE BAND.

All antennas utilize a GAP elevated asymmetric feed. A major benefit is the virtual elimi­
nation of the earth loss, so more RF radiates into the air instead of the ground This feed
is why a GAP requires NO RADIALS. Just as elevating a GAP offe rs no significant improve­
ment to its performance. adding radials won't either. making set up a breeze,

A GAP antenna has no traps, ca lls or transformers, This is important. The greatest
sources of failure in multiband antennas are these devices. remeos you heard someone
discuss a trap that had melted. arced or became full of water. Improvements to these inher­
ent problems are the focusof the antenna manufacturer, whi le the basic design of the
antenna remans unCh<lnged, GAP improved the tr<lp by eliminating it! Removing these
devices means they don't have to be tuned and. more importantly. won't be detuned by
the first ice or rain . The absence of these devices improves antenna reliability. stability and
increases bandwidth.

Another major advantage to a GAP antenna is its NO tune feature. Screws are simply
inserted into prednlled holes with a supplied nutdriver.

The secret is out and people in the know say:
CQ-Ihe GAP consistently outperformed base-fed antennas...and W<lS qu ieter: '
73- 'This is a real OX antenna. much quieter than other verticals."
RF- 'To say this antenna is effective would be a rear understatement. Switching back ilnd
forth on 40m between anomer momoanc HF vertical ann the GAP. there was no compari­
son. SignalS were always stronger on the GAP. sometimes by S units, not just om:
Worldradlo - "These guys have solved the problem associated with verncan. That is. an
awful lot of RF is wallowing around and dropping into the dirt instead of going outward
bound. A half-wave vertical does need radials if it is end fed (at the bottom). But the same
half-wave vertical does not (as moen hardly at all) if is fed in the center."
IEEE- 'N ear field and power density analyses show another advantage of this antenna
(asymmetric vertical dipole): it decreases the power density close to the ground, and so
avoids power dissipation in the soi l below it. The input impedance is very stable and
almost independent of ground conductivity This antenna can operate w ith high radiation
efficiency in the MF AM standard broadcast band, without the classical buried ground
plilne. so as to yield easier installation and maintenance:'

:

~I
ij.1

( I

This all purpose antenna is
designed to operate 10m­
BOrn. WARC bands included,
It sits on a 1-1/4" pipe and
can be mounted close to the
ground or up on a roof. Its
bandwidth and no tune fea­
ture make it an ideal antenna
for the limited space environ­
ment as well as a terrific addi­
tion to the antenna farm.

MODEL
BANDS OF OPERATION HT WT MOUNT CQ UNTER- I COST

2m 6m 10m 12m 15m 17m 20m 30m 40m 80m 160m POISE

Challenger OX I • • • • • • • • 31S 21 os Drop In 3 W ires
$259

Ground Mount @25'

Eagle OX 1 • • • • • • 21 .5' 19 1bs 1-1 /4" pipe 80" Rigid $269

f,j, • • • • • • • • 25' 2 5 1bs 1-1 /4" pipe 80" Rig id $289

. 1 1 .1 .1 • 1 45 I 39 Ibs I Hinged Base
3 W ires I $399@57'
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The a and the shape factor must be
considered in selecfing or designing mi­
crowave filter circuits. The most obvi·
ous factor is the relative posttcn of oth­
er-frequency signals compared with the
center frequency of the filter. Also, Ihe
bandwkilh musl be sufficienlto property
pass tile spectrum of the expected sig­
nals without also being so wide that
other signals and excess noise signals
are also admitted. For fast «se-eme sig­
nals (such as pulses or digilal signals),
a 1IIIer that Is 100 narrow (I.e. 100 high
0) will "ring" in the same manner as in
lC resonant "tank" circuits.

The passband of an ideal filter is
pertecuy 'nar' (i.e. constant attenuation)
for all frequencies between the CUI-off
frequencies. But in real filters tIlis ideal
condition is never met, so a certain rip­
ple factor (see Figure l C) exists within
the passband. In high quality filters Ihe
passband ripple wil l be on the order of
0.1 dB to 0.5 dB, although in some eas­
es a larger ripple (e,g. 1 dB) factor will
be acceptable,

The insertion Joss of a lilter Is the at­
tenuation of signals inside the pass­
band. Ideally, the insertion loss is zero,
but that Is not achievable. fn most de­
signs , the better Ihe shape factor, Of the
higher the a, Ihe worse the insertion
loss. This phenomenon Is due to the
fact that such filters usually have more
elements or "poles" man lesser types,
so therefore show greater in-band loss.
Many circuit designers opt for a pe-n­
ter or post-nfer amplifier to make up for
insertion loss.

The bandslop filter (BSP) is the in­
verse of the bandpass filter. The enenu­
ercn is greatest between the cut-off fre­
quencies (see Figure 1D). At frequen­
cies above and below the stopband sig ­
nals are passed with minimal "insertion
ross" ettenoeuon . The purpose of a

The figure of merlt or quality factor
(''OJ of a beocoass /mer is defined as
tile ratio of center frequency to the 3-dB
bandwidth:

a -.-df.'--

(1 )

(2)

(GROUND PLANEI

1

= BW""OdB

BW3 d B

S.F.

- 3 <18
POINT

or,

!

abbreviated in data sheets and specifi­
cations as "BW3-dB."

The upper and lower skirts define
the sharpness of tM cut-off creecterts­
tic between ee passband and the two
stopbands. This parameter is det ined
by the shape tecto; which is the rate of
the 60 dB bandwkltllto the 3-dB band­
width . In terms 01 Figure 1C, the shape
teeter (SF) is:

S.F. .. F2 - F,

FH FL

at 400 MHz is 10 dB greater than the
attenuation at 200 MHz, and et 800
MHz it is 20 dB greater than the 200
MHZvalue.

The CUI-off frequency is defined as
the frequency at which the response
falls of! -3 dB from its passband reo
sponse. Because the passband re ­
sponse isn't smooth, however, the aver­
age attenuation value is used, and the
cut-off frequency is found at the point
where me ettenuation figure increases
three decibels (see "3 dB" point in Fig­
ure 1A).

The high-pass mer (HPF) has a re­
sponse curve that Is the inverse "mirror
image" of the LPF response (see Figure
lB). The attenuation Is very high below
the cut -oil frequency, and minimum
above the cut-off frequency, As was
true in the LPF case, the HPF has a
skirt or trans ition region between me
stopband and the passband.

The bandpass filter (BPF) is a com­
oneuon 01 the LPF and HPF responses
in which tile respective cut-on frequen­
cies are different (see Figure 1C), In the
BPF there is a high attenuation stop­
band above and below lhe minimum at­
tenuation passband region.

The passband bandwidth is defined
as the frequency difference between
the upper cut-ott frequency (FH ) and
lower cut-off frequency (Fd on the re­
sponse curve ([FH - FL in Figure 1C).
This expression of bandwidth is usually
called the "3-dB bandwidth" and is often
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Figure 1, Filter frequency response characteristiCs.

60 73 Amateur Radio Today· April, 1995

Joseph J. Carr K41PV
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Frequency Selective Filters
for UHF and Up ,

A filter is a device or circuit that se­
lectively discriminates against some fre­
quencies, while favoring other lrequen­
ces. The duster of favored frequencies
is called the passband while the reject­
ed frequencies are called the stopband.
The 'mer operates by providing a large
anen uanon for stopband frequencies,
ancr a minimum attenuation (ideally ze­
ro) for passband frequencies.

Thefe are four general classes 01 fil­
ler that we will consider here: Jow-pass,
high-pass, bandpass and bandstop,

The low-pass filler (LPF) character­
Istic (Figure 1A) shows that the filler
passes frequencies from DC or near­
DC to some cut-off freqlJ€lncy (Fe)' The
attenuation increases above the cut-ott
frequency until \he maximum stopband
value Is reached. The filler skirt Is the
tranSition region between the passband
and full stopband. The steepness of the
skirt slope defines the filler quality.

The skirt slope is usually ececmec in
terms 01 decibels 01 anenuation per cc­
l ave (2:1 frequency change) or per
decade (10:1 frequency change), Le.
caccreve or dB/decade. II, for exam­
ple, a Iow1l<lSS finer is specified to ex­
hibit a 10 dB/octave slope for a 200
MHz cut-of frequency, me attenuation
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Free MFJ Catalog
lrri ft' or call toll-free __. 800-647· 1800

longer la..ling fi nish anywhere .
Detailed logging scales and legends

arc permanently silk screened on a real
aluminum fronl pane l and back panel -­
it's net mere ly a plastic decal or glued-on
paper strip thai can peel off.

Superior construction -- MFJ-949Es
usc Teflon- insulating washers, counter
sunk screws fo r meier bracket, real
binding posts, wing-nut for ground post.

No Matter What~ Guarantee
Every ~lrJ-949E is

backed by MFJ's famous one
year No Mauer W!lat ·
unconditional guarantee.
That means we will repair or
replace your ~IFJ-9~9E (at
our option) no matter what
for a full year.

Others may give you a
limited warranty on defects in
material and workmanship,

But what do vou do if it
burns up and they say, "Sorry", your limited
warranty docs not cover thai?"

Continuing Service
Only !\IFJ gives you a direct toll-free

technical help line -- not merely a sales
line. It's answered bv electronic
technicians who are expe rts in antenna
tuners. We're he~e to help keep your ~ IFJ

product pe rfo rmi ng flawlessly -- no
matter how long you own it.

Just cal l our toll-free 800-6-l7-TECH
(831-l ) -- no other tuner manufacturer
gives you a din'('l loll-free help line .

Call your dealer for
your best price

In stoc k at ham dealers everywhere !
Order your ~ lFJ-949E today or simply

pick one up m your favorite dealer or
hamfest -- nil shipping. no waiting, no
hassle s.

Xearest Deater/Orders: 800-6-17-1800
1.J Il ou r FAX: (601) 313-6551

Technicul Help: 800·6.J7·TEClI l8J 2-1)

ME~
~IF.J E:'\'TE RPRISES. I:'\C.
p, o. Bt" -19-1 . ~ I I \' , SI ~l ~. ~ I S _~976:

IN)\) ,~ :,- - .'i S69: S ~-1 :.10 CST ~ I ,," _ -Fn

iC,:OI\ 1ill,-@ ,:" m r U\c'r\t',': " 111

IIIPj ... making qu ality affordable
I'"..., ,,,,,, .,w'" _""",. '''''.,,, h' , ' ."" ,. " "I" •• " ,.,' " L·... " I, I·" " ·' I "'~·'. I",·

tuning your actual antenna faster and easier,
Full Size Dummy Load

~IFJ's 300 walt 50 ohm dummy load
makes luning Lip your transceiver and
pre-tuning your antenna easy. It reduces
needless QR~1 and saves your fi nals.

You'll find it handy for testing and
repairing your rig. setting power level,
adjusting your mie gain and more.

The ~lFJ -9-l9 E has afull si:e non­
inductive dummy load measuring 3/-1 inch
diameter by 5 inches. II easitv handles 300
watts of abusive tunc-up power.

w atchout for cheap midget ~ i7.e

dummy loads that changes resistance as
it heats up -- marginal ones could burn lip
your fig.

Custom Inductor Switch
The inductor switch i.. the most likclv

component to burnup in OIH' antenna UJIK' r.
The inductor switch in the MFJ-9-l l)E

was cmrom desiuned to withstand the
extremclv hich RF volt aces and curren ts
thai are del-eloped in yuur tuner -- II',,; not
a Ilimsy plastic switch made for small
signals and wired with lilly gauge wire.

Unbeatahle Quality
••• built to last

Each f\ lFJ ~9-l9 F. cabinet is chemicalI\'
tre ated an d h.1Sa new to ug h scratch -proof
I'illy/c ladding -- not paint that can scratch
Ill' ".. hip oil. You won't fi nd a tougher,

leis you select two coax. fed antenna..,
random wire/balanced line or buill-in
dummy load for use through your
~1 r J-949E or direct to your transce iver.

\ l rJ 's Cross-Needle SWR/Waltmeter
is always ac tive for monitoring forward
and reflected power and SWR.

QRM.Free PreTune'~

MFJ's QRM-Fr('(' l 'rclune- lets you
pre-tune your MFJ-94lJE off-the-air into a
buill-in dummy load without causing QR:vl ,

Pre-luning into a dummy load makes

Why take chances?
Why take chalices with all imitation

when you call have the real thingfrom
the most trusted name ill antenna tuners?

( ',, 11 .1""''' ,,,",,I,',. f ur p lll r 1>1"\/ I,r i• •

Includes FREE l i e adapter
f or m eier light

l\ l on: hams use MPJ·fj49 's than any
other antenna tuner ill the world!

Wh)"! Bec ause the world's leading tuner
has earned a worldwide reputat ion for
bcill~ a ble 10 matc h j ust about a ny thi ng.

~IF.J·9~9's have been highly refined
and have years of pnWI' f1 rel iability + + all
fro m the world's most trusted na me in
antenna tuners.

!'low the latest ~1 FJ -1)4l)E gives yOli

even more features and more value than
ever OI l a new lower price.

En'r)' ~WJ-949E comes
w ith ... proven reliabili ty
. .. ~ IFJ's famous one year
No Matter Wha""
unconditiona l guaranlee . . .
fi rst-rate performance . _.
unbeatable quality. Plus.
you gel the very best tuner
value in ham radio.

wby rnke chances with an
imi tation when vou can have
the .vat thing from the world's
most trusted name in antenna tuners,

More reasons why more hams
use MF} -949 ',<; than am' other
antenna tuner ill the world . . .
Full 1.8·30 MHz Operation
1000 volt tuning ca pacitors. exira

heavy duty inductor switch. Teflon
insulating washe rs and proper U C ratio
gives you arc-free no worries operation,

You can tune any transce iver.
trcnsrniuer or receiver with up to 300
watts of RF power from 1.8 10 30 Mllz.

Lighted Cross-Needle Meter
MFJ's lighted Cross-Needle Meter

shows you SWR. forward and reflected
power sin.nltaneousty. It reads both peak
and average power on 300 or 30 walt ranges,

The meter is illumi nated for easy
reading in dim tight and has an OK/OFF
lamp ..witch . The meter lamp uses 11
VDC or 110 VAC. A f n 't' AC adapter is
incl uded a t no e xtra cost.

Tunes any Antenna
The ]\' IFJ-9-l9E tunes out SWR on

dipoles. verti cals. inverted vecs. random
" ires, beams. mobi le whips, shortwave
receiving 'Ill t~n nas . .. nea~ly anything!

Usc coax feed. random wire or balanced
lines. I b .. \l\'Cfsih,'d !I('/Il '\' dutv 4: I balun.

SuperAntenna Switch
\ lFJ'", :,,; pl, .. ition slI/wr, lIl tcllll,l switch

MFJ-949E Deluxe 300 Watt Tuner
More hams use MFj-949's than any other tuner in the world!
Why settle for an imitation when you can have the real thing?

III Stock at ham dealers
everywhere!

/' id .. IIII t' lip til ynnr favorite dealer -:
1/ /1 .\ 11 ;1'1';111:. 110 waiting, 1/0 hassles

CIRCLE 86 ON READER SERVICE CARD



FIgUre 3. StripJine fil/flrs.

SHIELD

181

sion in F igure 3B . Th is is a form of
l ransmission line filter. and Is usually
buill inSide Of a shielded container. At
one time, one would cut metal strips
(see older editions Of The ARRL Radio
Amareur's Handbook lor e~amples) for
the resonator (shaded area), but today
an appropriale sect ion 01 printed circuit
board s~lne can be substituted.

Anott1er fonn ol slripline filter is ee
inlercligial de sign shown in Figure 4.
ThIs type 01 fitter consists aI a series aI
quarter-wavelength stripline transmis­
SiOn line segments. This sort aI filler can
be used well Into the microwave regiOn
and are well suited to MMIC and hybrid
circuit designs.

Figure 5 shows several forms of
waveg uide frequency selective filters.
The ClA.(l/f frequency aI wavegulde is a
lunction of crossecucoer dimensions.
Siriarty, inducIiWI and capactive~
action is lound Ihrough the use 01 re­
strictlve "Irises- in a segment aI waveg­
uide. In Figure SA we see the stepped
or staircase bandpass filter. In this de­
sign, critically dimensioned steps are
madlined inlo the internal surtaces 01 e
section 01 waveguide.

A cavity-type series resonant band­
pass filter Is shown in FIQUf8 38. Using
a re ei lhanl resonant cavity. this filler al­
lows passage 01 signals with a frequen­
cy around Ihe resonant frequency. A
parallel resonanl cavity bandpass filter
Is shown in F~ure 3C. This particular
version is tunable by virtue of the vol­
ume<hanging luning disk inside 01 the
cavity.

"""',",Ion

Filter CirCUits lor VHF, UHF and our
lower miuuwave bands need not be 100
complex to be effective. In some cases.
filler elements can be purchased. Digi­
Key (PCB 677, Thief River Falls, MN)
sells rcec helical resonators for
VHF!UHF bands, Also, the advertisers
in this magazine are sources of some
loons 01 hiler elements and parts. FlOlll­
!y. you can build 1hem }'Ol.l"Sell.

I can be contacIed at P.O. Boll 1099.
Fals ChLA"Ch, VA. III

RESONATOR

· 1

iJ
• • 2H

• H• -
4

•

design a tiller lor a lower Input and/or
output impedance than is required by
the sys tem, and then provide
impedance matching networkS to re­
ramali.ze the eircuL For exarrtlle. in a
so-cem system tre nner may be de­
signed lor zc-cnm te rmin ation
Impedances, w ith a 50:20-ohm
Impedance ireostormanon provided al
the input and outpul terminals. The re­
sultant liIter will have wider (more easify
buill) s\r1lline tracl\s.

Two Iorms Of resonant stripline band­
pass filter are shown in r 'OUr8 3. The
l'IarI-wa-..eleilgth version is shown in Fig­
ure 3A. and the q.Jar1er-wavelMlgth Yef-'

f /

L

J2

T T , OUTPUT

Ii Ii
r.

L • 0. 183 INCHES
FGH•

L
4• •

I*1'

J1
INPUT

through printed circuit strlpllne or (in
UHF and low microwave bands) ch ip
components. Figure 2 shows a mi­
crowave sltipli!'l& implementation 01 a
lowiJaSS Iiller (HPF, BPF and BSP ee­
signs use the same methods but with
diflerenl layoUts).

As miCrowave frequencies increase
the dimensiOns 01 the SlripllM coeoo­
nenls gel smaller, eventually becoming
too small to either carry required load
CUiT8nlS or 10 be easily built using ordi­
nary printed circuit techniques. But
s!ripline width is a function of system
~oce as wei as frequency. As a
result, microwave filter oesigoers otten

!
1

~ L

.... J21--.;:;J OUTPUT

Ii

'A'

L • 0.2808
F,~

.. .. O.lSt

Jl
INPUT

bandstop filter is 10 remove offending
signals. An eK3l'flPle Is In communica­
tions systems where transmitters and
receivers on two different frequencies
are cc-cceted at the same Site. A re­
ceiVer on freQuency F1 Wil have a front­
end bandslOP fiber on frequency F2. I.e.
on the frequency 0 1 the cc-rocetee
eansromer.

Typical UHFIMICt"OWave Filter.

At frequencies lower than miCrOwave
bands fYlers are often designed using
1IfTll9d Induclance and capacitance (L
an:! C) collipoileots. In the mic>owave
bands implementat ion 0 1 Iil ters is

~~:r---OUT-'IN-C:;"

.,

",

Fl(Jure 4. Inter-digrraJ fifter. Figure 5. MiCroWave filters.
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DSP .. Filler

Personal Autopatch

F.,.,,'v, o- I ONICS, INC
793 CANNING PAR KWAY VICTOR NY 14564

f=I !!! OAOEAS CALL
"",. _ 1-800-446-2295
":"' I!!!!!!!!!!I ORDERS ONLY

TECH/ORDERIlNFO (716)924-4560 FAX (716}924-4555
TEAMS, Soli.locHon guorut. od . En...!". lo r 10 d oy" fl not
p......... ",tum In origina l torm 10....lLmd, Add 54.95 10. sll lpp'ng ,
nandling on<! ino""'.-. For 'o"'fgn o,do,. add 20% 'or S" rI...
""" I. COO (U.S. onlll) add 55.00. 0""'" ".dor S20 odd $3.00 NY
,• •kllnt. a<Id 7% f. o t.., 9O-doV PI"S "'''"1\1'( on ~d paris. 1·
yo. r p""" I. _ nl'f on wired undo,

j-COM • 793 CANNING PKWY 0 VICTOR, NY 14564

The j- Com Transce iver Co ntro l Computer
Interface is functionally identical to the Kenwood
IF-232C, lcom CT-17, Yaesu FIF·232C, Ten-Tee
305 and Heath computer interfaces. It will wo rk
with all radios and rig control software which use
these interfaces.
o No external power supply is necessary. The

j-com TC inlerfaces requ ire very lillie power for
operation. This power is obtained directly from
the computer COMM port.

o All electro nics are en cl osed In the shielded
OB-25 connector hood.RFI suscept ibility and
radiation is red uced.

o Fully assembled and tested .
o Fully Hardware and Software Compatib le.

Works wilh all rig controlled software ­
Free shareware disk included!

Make and receive phone calls trom your mobile
r ig or ha nd te-tatkie with your own personal
eutocetcn. Connection is easy - just hook-up to
the mike and speaker jacks on your base station
rig and plug Into the phone line! Complete control
is assured through touch-tone access codes thaI
you set an d change at w ill. l ong distance lo ll
access is controlled by special cod e that you set,
preventing fraudu lent usage. All programmable
codes and set- ups are s torec in special non­
volatile memo ry imm un e to power fail ures .
Repeater owners use 'he SOP-6oo as well for
reliab le and soli d repeat er autopatcbes. Power
required is 12 volts DC at 100 MA. Experience
the freedom of owning you r own autopatch, on
you own Irequa ncy . to use when and as you
wish. The SDP-600 is ma de in the USA and
carries a one year warranty.
SOP·600 Personal Autopatch.lully wired $249.95
SOPA 12 vo~ pcwersuppt unit " .$1 1.95

What is a SP? asp allows the "construction" of
va riou s fi lt ers of great co mplexity by using
computer code. T his allows us to have easy
acc ess to a variety of til ters . each perfectly
optlrntzec lo r whatever mode we are operating.
The asp II has been designed to operate in 10
di fferenl modes. Four f ilte rs a re opti mized fo r
reducing interference to SSB phone signals from
CWo heterodynes and random noise Interference.
Four more filte rs opera te as "briCk-wall" CW
bandpass filters. The remaining two filters are
des igned for reliable recovery of ATTY and HF
packet radio Info rmal ion signals. A single fron t
panel sw itch selects any of these filters. Easy
hookup to rigs speaker jack.

•n.. WllGR DSP II ';' rn. _ pt>p<J.or DSP "" rn. mMhI._
~"_.", I<J>o>do '

W9GR a sp Filter $299.95
12V DC Power Supply "" $1 1.95

THE PCS-96BBO

TO PLACE BROERS
CAlll-BOO-643-7655

m CEJ
",,~ ,6b.Q.S:,~ ·
147New Hyde ParkHd., Franklin Sq.•NY 11010
(516)328-7501 FAX (516) 328-7506

P.O. Box 1234, Olmito, TX 78575 (210) 350·5711

Model CPX counterpoise kit for Butternut models
HF9V-X, HF6V, and HF6Y-Xj substitutes for ground or
elevated rad ials. Self-supporting tUbing bolts onto
base of antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.

Model HF9Y·X (shown to the left) for 80nS, 40, 30, 20,
17, 15, 12, 10 and 6 meters.

35110 watts (HiIlo)
Voice-Variable reactance FM
Data-Crystal direct FM
t 5 KHz
,"'dB

GENERAL SPfCIFICATIONS
Frequen;y Range (TX& RX)43H 50 Mhz
Display Bileklit amlJef LCD
Marnorl" 20 intwo banks
PL Enco de 38 b ui~·in tones
Power . 138V@9Amps
Temparalure ·10 to+60 degrees C
lXlRX Switching Solid State
DimellSion, 2 -Hx55~7.25 -D

SOOmmH,140mmW,
182mm 0

RECEIVER
Receiving$y$1em Dou blecewersonSuperheterodyne
IntemledialeInqulncy te-e Mhz, 2M·455 KHz(20KHz BWl
h naitivity & 19 ~V fo r 12dBSINAD
Adiacenl ctlllnJIII
se lecllvlty >7Od B
(30 Khz eIIannll
separation)
Inlarmodulallon >QOdB

This all new 9600 Baud Alden Digital Radio is plug and play ready, tram
the tront panel. High speed pin diode TX/RX switching and direct crystal

modulationdeliver ultra-fast TXDeiay times. Wide RF input range
andwideband IF offer full capability down to 430 MHz.

BUILT TO MIL-STD-810 2YEAR WARRANTY

TRANSMrmR
Dulpul Power
ModulationS)1tem

A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

No, we won't insult you r inte ll igence by telling you thai it's a
"halfwave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it certainly won't! If you want
expensive fairy tales talk to our competitors! If, however, you've no
room for even the smallest radial system just install the most efficient
multiband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work DX that the shorter
and more lossy no-radial "haltwaves" can't touch because both the
HF6V-X and HF9V-X use longer act ive element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called halfwaves. Ask for our free brochure for complete specs
on all Buttemut models and receive technical note DLS-1 "Dlrty Little
Secrets from the Antenna Designer's Notebook") that shows you how
to calculate the probable efficiency of any vertical antenna using the
manufacturer's own specs so you won't have to learn the truth the
hard wayl

Deviation
Spurlouaradiation

CIRCLE 272 ON READER SERVICE CARD CIRCLE S5 ON READER SERVICE CARO
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LOOP

Marc I. Leavey. M.D., WAJ,AJR
6JennyLane
Baltknore MD21208

More from the E-mail Bag

II nothing else. many 01 you have been
keeplog my 00100 mailbo~ full with E-mal
on the various services on a regUlar basis,
Lar s keep looking at what tickles your_.
Success with HamComm Software

Luis Orozco N5UHB, lells us, via imer­
net, that he is 17 years old and about to
start h~ last semester in tligh school. He
lived in las Cruces. New Mexico, trom
1991·1994, and is now living in Mooterrey,
Mexico. H6 tcces to gel his Meri::an ham
eceose soon, having been bom in Mexico,
Wvlng In Monterrey most of his I~e.

He passes along the following com­
ments, from an admitted beginl'\(!{ in RTTY,

, first started in ATTY whllll I got atloid
01 an Ilarly version of KamComm, I galtl ­
ered the parts and boin the little co amp n­
terece tor it, and I hooked it up 10 my HF
rig to see whal happened. wen, to my sur­
prise, there I was, copying RrTY, and best
01 all, I hadn't spent a pennyl I never gOl
around to bu ilding any interface lor trans­
mitti1g. so I just liStened lor II long lillll,l. A
lew months ago, I was listening to a aso,
and • realy wanted 10 jon n, but dido'l have
any way to do it. WeU, snce HamComm will
geoerate the RTTY tor.e in the PC speaker,
I just put the rig on sideband and keyed the
microphone, and made the PC send a 'de
NSUHB NSUHB N5UH8 k: k worked, and

Number 13 on your Feedback card

Amateur Radio Teletype

one of the OIher stations came back to me.
It was a good 000. rm not on the air right
flOW, I>ut as soon as I get into HF llQRin I'll
have to hook up the PC-speaker audc 10
the microphone audio nput through a uens­
fermer. By the way, later I got the new
verson of HamComm, which esc works in
AMTOA. In my opinion, HamComm is one
oIlhe law shareware programs thats worth
the 'registration lee' (evert Wyou gotta send
~ all the way to Europel).

Thars about il. I Just thou!1l1 you'd like
to know NSUHB's way to get into RTTY lor
the least 8l1IOunt of cash. I'm sure there are
lots ot people out there Yotlo can't attord a
modem or mullirrlOde controller but would
still like to play RTTY."

Luis, I appreciate your coserveucns. as
one of the most common questions I get is
a request lor a suggestion for starting see­
ware. Of course, HamComm is one of the
featured programs in the RTTY Loop Soft·
ware sees. Version 2.2 of the program is
on Disk IS, and any updates received will
be irduded on future disks as well.

RnY for the Mac

Another E·mail correspondent is Paulo
Teixeira N3MGA, who is responding to the
quest 01 Rallh Howard WD6BGN for an in­
ienecee ss RTTY program lor a Macintosh
computer:
~d rews. such a thing Does not exist

as of yet. I would recommend that he, at
this point , gel Hosnnaster lor his KAM,
which is ava~able directly lrom KantrOlllcs.
That program supports RTTY as well as
other digital modes for HF and VHF.

As soon as I got my first Mac and a mo­
dern, I M the major online services search­
ing for software that would help me with tre
hobby, namely with packet No! much was
Iound, excepl for an excellent eflort at AOL
on their Ham RadloiMac section. I down·
loaded most 01 what I found and over time I
gOl a good collection 01 files. My r.ext step
was me Internet, where I gathered more
programs and met some of the developers.

Nowadays, I have decided to share my
findings through a small ore-ee 88S I run
from home, wtlidlls on 24 hours a day and
is available free 0/ etlarge 10 anyone. The
name is Gallery's 8BS and rs at (202) 333­
0407. Files sectcne consist mainly 01 Ham
radio shareware for the Mac and other gen­
eral files lor that platlorm. I nonnaly scan
betWOOfl two to four Internet FTP sees on a
weekly basis in search of the latest sen­
ware, which pretty much sums up that if my
BBS doesn't have k, tt is r10I available,

1hope this information can help some of
your readers and, again, anyone is wel­
come to log on and download wherever
theylik&."

wel~ Paulo, soce I do rot have a Mac,
I has seemed rather clumsy lor me to oller
Mac software, ~ich is, as you rote. avai~

able at various places online, as pan of the
PC-based "RTTY Loop' ccreccn. I there­
fore welcome your support for the Mac. If
my guess is correct, readers otthls column
should be patient the busy signal on your
88S should be a constant finding for a
while.

Using the CoCo for RTTY

Since we've heard eom a PC user and a
Mac user; ~ seems only lair 10 giw the user
of another system his day in the sun.
$teph6fl Coker VA3LS, te ~s us of his oper­
ations wrth the Yaesu YR·9Q1 CWIRTTY
Code Reader and the YK·901 keyboard fOf
RnY. He normaliy uses tt OIl HF, but did try
2 meter RTTY once and worked direct over

60 miles wilh only 20 wallsl Corrll'ollerwise,
he has a Radkl Shack CoCoJ color com­
pUler, as well as an IBM in the shack. He
hopes 10 try the CoCo out on RnY, if he
can find software lor tt.

Well, Stephen, Wyou will look around,
there are a few programs online for the Go­
CO. One site available to Internet users is
the CoCo SIG on Delphi, You can either te~

net to Delphi, or lake advantage 01 the bar­
gain rates detailed here a few months ago
to join lhe net directly. Good luck, and let
me hear how yotJ are making out.

~RTTY Loop" SOttwara

In the comments on HamCOmm, 1 re­
larrad to the "RTTY Loop" SOftware Series.
For those 01 you who may have coma in
late, and Wayne tells me that there are lots
ot oow subscritws, I have eight collections
01 programs, mostly PC compatible, 01 use
10 RTTYlpacket hams. Disk 13 is unique, as
tt is a collection of DOSfvVindoows utiltties for
an::hiving and viewing programs. The others
are various RTTY, packet, AMTOR, CW,
and utility programs. Send me a see-eo­
dressed. stamped envelope, to the above
address, or E-mail to me on C0rll>US9rve
(75036,2501 ), Delphi (MarCWA3AJR),
America Online (MarcWA3AJR), or use the
AOL Internet access at
MarcWA3AJR@aol,com, and I will be hap­
py 10 send you a copy of rre list. The pro­
grams may be yours by sending me sufl~

clent media, a stamped return disk mailer,
and $2 per disk to be filed, 10 the aboveeo­
dress.

More man requests lor the disks,
though, I look forward to your comments,
questions, and suggesliOns. In the pipeline
is a review 01 an inexpensive way to get on­
10 VHF packet , and maybe a look et some
other equipment as well. While things are
sun fluid at this sme. I look forward to other
exciting developments in the coming
months' "RnY Loop." iii

The NEW PacComm PicoPacket
EPROM and RAM are sock­
eted for ease in upgrading firm ­
ware and increasing memory.

RI-45 serial cable with adapter
to D£49S, RJ-45 radio cable has
real wire 4 solders easily to radio
connectors.
Instruction manual . schematic,
Quick Command listing. power
cord included.

Options

12Xk or SI2k RAM.
Terminal programs for both DOS full-time GPS ron (second serial
and Windows" included. y '

port) with real-time dock and 128k.
Personal Message System with all Mating GPS receiver. A Trimble
the state-of-the-art features.

SYeeSix-CM2 receiver fits in a sep­
APRS (Automatic Packet Reporting arate case the same size a" the Pica
System) compatible comprehensive and attaches via an audio stereo
GPS support built-in. cable.

PacComm Packet Radio Systems, Inc.
4413 N. Hesperides St., Tampa. FL 33614-76 1X

+(X I31 X74-29XO Facsimile: +IXI3, X72-X6%
BBS: +IXI3) 874-307X CompuServe: 76576.201J3 Internet: ernai lwpaccomm.corn

Orders & Catalog Requests : (XOU) 4X6-73XX 124 hour VOICe mail!

Compact! Only I" x 2.5" x 3". An
inch shorter than a pack or ciga­
rertcs .

Powerful! Z4UH high integration
I\1PU with one megabyte address
space. A real powerhouse.

Inexpensive! Unly US$129 (32k
RAM model).

Perfect Beginner's TNC: Every
feature you would expect in a
"normal size' AX.25 1200 baud
TNC. plus:

On-Line HELP! So easy to learn!
Type Help and a command name (or
pan of a command name) and re­
ceive the correct spelling, shortest
abbreviation. default valuers). ac­
ceptab le values. and a short explana­
lion Ill' its function.

CIRCLE 152 ON READER SERVICE CARD
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ALL THE ACTION

CIRCLE 69 ON READER SERVICE CARO

CIRCLE 345 ON READER SERVICE CARO

IntIOCt..¢ng Ihe RC2 lrom Moc:rolek. A pl"'ll in micro-conlroUer lor
\I'llI RAMSEY F)( I~ 2 _ng, PIuge .... .... PU 'lOCket r:A \I'llI

f
-~:",,:;P'''''''''''' the uN' -. many r:A \I'llI leat" .... Iouncl Otl-' 71 'a __ lED~

• IZ_1iIwypM
• Dt..s ..,. r:A""'~'~,~"'!.'_ 1«l.(lOO-llll l1S1!i _' __4 NPUOOOol._

·20_ -.....
." ••'!I .h. h~.;;',_ ••-.t'_.c.......

The RC2__-. • _1OPfOO8I'O' boatd. displa)r boatd. _
.- ....... end'pIe" , The only .....ring_lid .. . ' 2V. GNO. CO
(~dellCl) . and PTT.

_ onty 1110+$4 &floPP'''Il l nd r.andliro;l,
CoI", _ for",.".._ v•.__110'",, 10_ ' .5... _ ...

MICROTEK
RR 3 Boll 4361 Bumpass. va 23024

703-872-7020

I
,- , , '. .--- ' Ir::-:

"..,....... .- ~ - -. ...
,;;;..- • I : .. r

. ' C II O T '" I ¥._

-----'-- - ­
Handheld RepealerController
SpedrI6n ElecDo lS; f'roduds cludcvoice IDer, Dn.4FCon­
intrvduces Ihc WOfId"a !II"Sl Irul and progranYl'W'lg , hssng
hanohlld repealeu :ontrollM. on::l bm&-o.ll bmer'a. DIgital
No llirgerthanmosthandhflld Vo,e. Operated Squelch
1'800.. the HRC-10 conv'rt~ (DVOS""). lelemetry tlll'l8fl.

a alngkt or dual-band ,adio and privata veee mail . lot.
Into a full fealured slmplsx or Phon, ",,08-"'36-2768
duplex "'P"'.Ier syi11m. Key FAX 0408-436-6027 A .. _
leature. of the HRC-1Q in- 5299 ..... ....=-

Hamfest
Money Maker

If you or your club are looking for a way to make money
at your next hamfest, here it is! A few months ago we offered
back issues of Radio Fun which could be sold at hamfests or
other club events, We got cleaned out in short order. That's
good because the back issues are far more valuable in ham
shacks for reference use than in our warehouse,

Now we've got some 73 back issues which we've saved
long enough. How'd you like to set up a table and sell back
issues for $ 1 each? Send $50 for a box of 100 assorted back
issues and make a fast fifty bucks profit. Two boxes could net
you enough in a few minutes for a very nice new antenna.
How many boxes do you need? These won 't last long, so
decide right now, not next week.

The hamfest season is coming fast, so send a check or cred­
it card number to 73 Premiums, 70 R202 N, Peterborough
NH 03458-1107, or call 603-924-0058 and ask for Sheila, Fax
603-924-8613.

QUICK, EASY, & COMPACT
Flash urds 'NOVICE tnru EXTRA' tneoty Key wqrds
Illder1jQed Over ",,000 sets in use! For begil'V\lr. OMs.

XYLa & kids. r--li1L ~-

~ '".. l:~::: :- --- ~"IT£CMC1AH " .... ._.".. .. . _ .._.
............ ,.,. .,,~, ---_. Order TodIIyl
_AHCEO " ,.. •-- f rom .::-=::l

:.::: ,::: VIS STUOY CAROS t:::':J
, .. _ ....... P.O. BOX 11m ~ ;';.1!=
cu.~ HAmESBuRG.MS39404 fm

CIRCLE 104 ON READER SERVlCE~D

SPY ON THE EARTH
See live on

your PC
what

~ satellites In
'. " c, ,." .. orbit see
Clplure Iwi brulliaking imagH 01 !tle Ealth lor fun or
P'* Zoom il l.P 10 20)( Sord S39 d'8Ck or 1.1.0. ($45 ai',
SSO overseas) lor our rant.uI;C 12 disken, set at
/l'oIen'onal ~Iry c:opyrOtied progrllms OBM typel thaI
iXles sateb taeb'Ig. inag& acqJiMon. JniIge pti> "ll.
3·0 projections Ind mote . Direcl reception hom lhe
Ul, lIiles guaranteed worldwide without a saren., diSh.
Scllemalics included lor interlace. FOI' FREE i~o rrnalion
1oQ«! kIourbullelin board anylme at:(718) 740-3911.

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

Hollis, NY 11 423 Tet718-468-2720

HI-PERFORMANCE OIPOLES
... , -;,... ?

___0-_ .. _ _ ... __._.. .. _----y----_.__.-_ . _ _ ._ • •__-...., .. eo" ..
.-.>4- _...... ..._.r.....- ..- _, .- .._ ' ,,- _.. "" ._to "',17" _ . · _. .. . . ~.

~ ' - ~.~__ II~· .. ''"'-_ • . ,•.".".. ,., _
no.. ' " ,""' __" ", ,. ._ ..
1110·1' ,,., ..,'" " , ,. ,_,_.."" _","'W.,.,_._----,...... ..~ -_ ......

I .._"'_....__ . I~-

W9INN~NAS
8<>0 3n lilt. Po : t L5OOY7llt :II" :101 11

ClRCU ee ON READER SERVICE CARD

ClRCU: ... ON READER SERVICE CAIlD
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ties in lhe coe-tcct-cv-coe-rcct ex­
truded aluminum heat sink. There 's
one heat sink lor each transistor.
Now you can see why I specified the
metal case 2N2222 transistor. The
metal case cure transiSior is bonded
to the aluminum heat sink by using
"solder tt" soldering compound. Each
output transistor Is mounted smack
dab in the middle of each heat sink.
Because the case of the transistor Is
internally COfVMlCled 10 the collector,
the heat sink also provides an eJtCel­
lent method 01 roullog the DC coerer­
log volIage to the amplifier.

The downside of this idea? AI lou r
heat sinks are now hot with DC and
RF. I used Tellon to insulate the heat
Sinks from the outside environment.
Keep the kids , cat, dog and other
untedar mammals away from the am­
p li f ier, An RF b urn from thi s guy
would be rather painful!

There are also eight 220-volt mul­
l in lans attached to the heat sinkS.
One Ian blows on one end and an­
other sucks the air out. Thus . there
are two fans l or each heat sink .
There are lour heat sinks, for a total
of eight fans. This 'blow/suck- c0ol­
ing seems 10 work quite well indeed.
There is one slight drawback: With all
those tans running , the noise levet
can be quite h igh . Ea r protection
would be a wee Idea.

With the amplifier thus insulated,
during keydown In a dark room the
entire assembly takes on a haZy pink
glow. As a side benefit. the amplifl8r
now keeps the shack ful 01 ozone .
My shack has the fresh springtime
thunderstorm smell! Irs also a great
way to tighl Cigars!

ConstructIOn is si~e. There's no
PC board--the copper could not han­
dle the cu rrent. Instead, I use 1/2"

copper tubing pounded flat to
wire the amplifier. You won't be
able to use your standard set­
derlng iron here. The copper
tubing draws the heat away too
last 10 ak)w a good solder joint.
So, I used a propane-powered
torch. Bu ilding the amplilier
used up about 20 pounds of
propane. Keep the lead short
and direct . Don't forgel to by '
pass the welder at the input to
the amplifier wit h 0.00 1 deer­
knob capacitors.

PlJIting me amplilier to work
is easy Just connect you r an­
tenna to the output RCA jack
and connect your Argo up .
Since this is a sngIe-band am­
plifl6l'. all you need 10 co is key
down and start making can­
tects. Under normal operating
conditions the re will be some
smoke as the weld cable heats
up. This is normal.

I hope you enjoyed Itl ls pro­
ject. It sure Is a lot of fun to be
on the top ot the pile now and
then . So , pic k up some
propane, a box of cigars and
have fun. Projects hke this My
co me once a year-usually
atfXJnd th6 filSt of April. iii

--

le_~UlIng

~ glass boofJt boClI8.
Tul*'Ig filled wRl1 1net1 ~.

The Heat Sinks

The heart 01 the cooling system

eeec. A 48-otvn 25().watt carbon re­
sistor srotAd be used to limit amer-.
ttvougl the OED.

To generale a fu ll kW 01 output
means we have 10 supply our amplifi­
er wiltl lots ol input power. For shaetl.
use, a Uncoln RM-63 welder is ideal.
Be sure you operate the Lincoln on a
zzc-vou AC buss. II possible , use a
440-volt AC input to keep the line
vol lage from dropping during ke y­
do~.

Nol to leave us QRPers out in lett
field during Field Day. you can also
use a Mil ler Blue Star 2E portable
welderJgenerator. I hke ire Miller unit
because it has an aula Idle feal ure 10

sloW the engine down during stand­
by

In either case, leading all this pow­
er to the amplifier requires a bit more
care than usual. I prefer to use four­
ou ght weld cable . It's uextbre and
easy to route from the power source
to the amplifier. I Sl'IOuld have used
fuses in the DC lead, but the voltage
drop caused me lOIS of headaches.
So. I depend on the power compa­
nys main breaker at the pole in case
ol trouble.

Nothing in l ife is perlee! and this
amplifier is no exception to the rule.
The amplifier is about 60 percent effi­
cient. The rest of the energy is lumed
tr ue heat- heat th at mus l be re o
moved, I worked on a water-cooled
system, but tossed It out as being 100
complex. I went lor a lorced-air c0ol­
ing system. Be advised: The forced
air cooli ng may net be enough 10

keep the amplifier from melting if you
bias the amp lor class RAS opera­
tion.

"" .,
T

IIr- DOl dOOIllnob. ...v

I , l To T.1'la>nlrd-
I

'=-1~ "'~

I
I~ . 2 W . "v

I I

1- -.J

Number 14 on ytV F.........k cant

Low Power Operation

sound like a Tweety bird In a blender.
Nitrogen Is the preferred gas for the
filter.

Drive trcm the exciter is led inlo
the base 0 1 a t vi a the matching
translomler. This proviOes a 5O-otvn
load for the driver and malChes the
low impedance ot lhe base cr the
transistor. Th is amplifier use s four
transistors, one lor every 10 meters
ol wavelength. Thus, an amplifier de­
signed lor 40 meters will require four
output transistors.

The transistor I decided on is the
very popular 2N2222a. However, be
sure you use the metal case device
and not Ihe TO-92 plastic slyle . I'll
explain why later on.

I don'l operate ssa, so the ampli­
fier is biased lor class RCS opera­
tion . Thus, no currer-. flows until drive
is appl ied to the amplif ie r. II you
want , a sman bias vol tage could be
placed on the base of each output
transistor, but keep in mind you'll
need to balance the collector current
01 each transistor. A 105 amp/hour
ca r battery would be an Ideal bias
supply.

Instead 01 using a special regula­
tor just Ja r Ihe ampl ifier's bias , we
can employ an old trick. The lorward
volIage drop across an LED will ceo­
vide a vef)' stable 1.5 volts. However,
lhars not gong 10 be enough bias lor
good class RAS operation, so in­
stead ct an l EO we'll use a Dark
Emilling Diode or OED. A OED will
sup ply 5 .6 volts when tcrwaro bl-

F9Jre f . A ORPor's dream afll'lIDer-per1ect for the April Fools' ORP OX Jamb0re6.

Only one DI rc...- 11'......... l lIoo<on
E_~or """_I~
.....or...u.."-.
Be .... II;> ........ c-..:l 2N2222A""'"

Michael Bryce WB8VGE
2225 Mayflower NW
Massillon OH 44646

The Dragon Slayer
All right . I' ll admit II. There are

times when the dragon wins , even
wheo ruming CAP. So, what ec you
do? Well , I could run over 10 Rand)'
KOBJflrs QTH and fire up Mr. Heath
58220 , then Iilrnp the outpY1 of his
Argonaut II inlo the amp and really
chase Ihe OX. However, Randy Is
usually busy t rying to talk his wile In­
to tetting him go to the neKl hamfesl.
I really doo'l want to gel involved with
that program.

So, I did the neKl besllhing--l de­
Signed my O\Il'n dragon slayer CR P
amplifier. ThaI sounds like a doUble
standard 10 me l But since Ihls is
April, what better time to gel one
II'IOJB project undef your bell?

The circuil is really simple. This
amplirier will produce over 1 kW at
keydown with le ss Ihan 1 watt 01
drive . Since I work 40 mete r CW
most 01 me time, there is no band
swi tch 10 mess with. You can put the
amplifier on any band you wish by
changing out the liIter components
used in 1tle (lUtpulliller. Since we are
working with more power lhan most
01 us are used to , the outpul filler
may be a hard part 10 reproduce. f0l­
low the eeiaus in lhe schematiC fo r
lhe liner. I used 3/4" copper pipe filled
with an inel1 gas. Don't use helium,
Ihough---it causes the CW nole 10

_QRP
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Atuntion RtptilUT Owntrt
Fmally (J repeaser conJrolhr with (J 17 l'Oict syNMsiur andfull
fttJIJlrt tJJ40ptJJch lncrtdibly priced (lI $299.00.

,/FelTltJk Voict & Sound EJ/teu
,/Programmable CoIUU'sy Tones
,/Progrrururwble Uxks aIId TlMtrt

I CAT-300 Repeater Controller I

Fetmlrn Include:
,/Voice Symhuiur
'/ (412) Wold VocalNJary
'/ 1\wlw Voice MeJSagu
,/ Two Voice IdellJifiers
,/CW IdtllJifier
,/FulJ Feature AUlOpalCh
,/User Spud DialJ
,/~rgetlC]Spud DialJ
,/Rtvtrte AlI/opalclJ
,/DTMF Kr, Pod Tw
,/DTMF Rt~oJtr Access
,/DTMF Reptau r MU1i.ng
,/ (56) CoNrol Fwr.ctions
,/Remott 0mJr0l Switches
,/Hardwart Logic 111pUlS
,/DVR Cmrrolltr Ready •

• (It,,,.,ua MF-J(X» ~11tIl1l..0f0u CGrd $19.001

Write or OJJJ for II brochurt describing 1M QT-JOO Controlkr.
including scMm4lic, l'Oice word Usr, aIId conlrol fwu:dons.

EAS Y.pC · For single sided and
multilayer boards to 1ril l r .
Phenomenally fast and easy to use.
Over 18,000 copies in use worldwide.
EASY~C Professional for boards up to
32" II 32" . t .001· resolution, 16 layers.
SC:I'lematic capture Ind netl,st extraction ­
integrilies selmlesstv w ith PULSAR and
ANAL YSER III. Run s o n PC /XT/ATI
28613861486 with EGA or VGA displ.lys.

PULSAR and PULSAR Professional·
Full featured digita l logic simulators.
Allow you to test your designs qu ickly and
i ne xpa nsive l y w ithout the need for
.chisticated lest equipmenl
PULSAR can detect Itle equivalent of I
picosecond glitch oocurring once a week!
Runs on PCIXTfA Yf 2" 13861486 wilh
EGAorVQAdis • s.

PCB I Schematic CAD - from $195

ue Simulation - from $195
_s..~ _,&-.- _.__ .__ ANALYSER In and ANALYSER m Pro.
'<"J' - _ .-

, •• Powerful inelf circuiI simulators have rul
~:l \; I : : graphica l output, handle R's,L's,C's, Bipolar
~:I \ ! : .• Tra nsisto rs , FEY'., Op-Arnp 's , Tapped-r\ \'. . T~naform.rs and Transmission Lines etc.
-~ ". i: I Plots Input and Output Impedances, Ga in,
:: V i .: PhaseandGt'Oup Delay. Cove rs 0 .001 Hz to
: . • • :~ • _ •__ :'1 OOHz. Runs on PClXT/ATI2I6f386J,Q1

- - - - - -_ . withEGAorVGA dis .II"
For information write. fax or call :

Number One Systems
REF: 73, 1795 Granger Ave•• Los Altos , CA94024

(415) 9689306
VISA and MasterCard welcome.

CAT·300 Control/IT Board $299.00 Wved and Tested

Computer Automation Technology. Inc.
4611 N.W. JIst Awnut,~e 142. Fon UzuJtnilJh, FloriJkl 11309

(305) 978-6171
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F,iffl~J1q,y",,!!..'!,~!!!.?
Th~~ Wenl up in tne trees as easy ~s dipoles. A low G3RV
tookcare ofever\lh injl close ~njj the AJ lfSquJres made
my QRP J big signJIIO! the 10nll: hop' Usl and we. l. On
10 and 15 [ !noughl J had . conilull. Try a HalJSquar~ !

10 M 15 M 17 M 201\01 30 M 40 1\01 ~
$oW S.o ~ $50 S60 $70 P oi H
InfoPak $1- PI. n. : TechNole l22-S7ppd USA
AntennasWest Ord.r Hotll n. :

Bo~ 501162-5. Pr<wo lIT 84605 801-373 -8425
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DIRECTION FINDERS
& 1 VECTOR-FI NDER

__ HAND-HELD
PHASE SENSE;J ANTENNAS FOR

- VHF DI RECTION
FINDING. USES

ANY FM RCVR .
ARMS FOLD FOR

STORAGE.
TYPE VF-14 2 144- 220 MH Z $l J9 . 9S
TYPE VF- 1420 LEFT-RIGHT LEOS ,

ADOIO. 144 -220 MH Z $239. 9S
TYPE VF-14 20M SAME AS 0 MODEL

EXCEPT FREO.144 - S00 MHZ $2B9. 9S
TYPE VF- 12 10 SAME AS VF-14 20

PLUS 121.5 MH Z ELT F~ $379. 95
CALL ABOUT HF OF, XD 4. 50 S I N

ATTENUATORS CA ADD TAX

RADIO ENGINEERS
7969 ENG I NEER RD••102
SAN DI EGO . CA 92111

619- 56 5-131 9 FAX 619- 571 - 59 09

Anyone (including youl can learn the Morse Code in one houri
Forget the No·Code License and get your Tech·Plus ncket.

Guarantee: You'll pass the Swpm code test with
Uncle Wayne's system or YOU GET A100% REFUND!

The truth is lhal no one using this new system way and the computerization of the workplace,
has ever failed the 5 wpm code test. And it is high- amateur radio provides a fun way to ger kids inler­
Iy unlikely thai anyone ever will. We're talking ested in leaning aboutleChnoIogy. II beats the beck
about such a total no-brainer approaclt thai many out ofNinlendo and Sega, which teach nothing. II
people are able to spend less than IS minutes using even beats sports. which provide a good living for
this speed system before being able to ace the a handful of stars and disappointmenl and pover-
Novice-Technician rode test. Iy for !he josers.

Help your children. your wife and yOUI' friends Wc need to see radio clubs spouting in our sec-
get their ham licenses with this ultra·fasl code sys- ondvy and high schools again. Wc need 10 see
lent. Gel your kids 10 help their friend!> to e« their hamming becomc a major activity in retiremcnt
licenses. If we're going 10 try and keep our ham homes and viUagC$. We have room foc minions of
bands we need lens of lhousands more Iwns. Mil· hams on our bands .. .of which we' re using tess
lions will be even bcncr. than 0.2'10 today OIl any regular basis. Yep. tlw's

Hclp stan kids on their way loward high.lcch righi, 99.8'10 ofour bam bands are just sitting mm,
cart:CI'S by getting them hooked OQ hamming. 1bc 11~ lOlaily unused. with us waiting around foc
biggest obstaclc to a ham license in the past has the FCC 10 seu e em off and pocket tje money
been the code. Now, widt this new miracle system. without even a won!. of thanks.
this is just not even a minor problem. No loogcr How much arc we charging fII Unclc Wayne's
will then be the slightesl SIrcSS wben lak.i.ng that One Hour Guar.sntecd Minck: Code Course?Sj,OO
stupid code tesr that the ARRL Board of Directon postpaid. Th.lIfs right. if . only fivc bucks! Since
has forced the FCC 10 eootinuc 10 usc as the pri- our ehargc card minimum is $7.50, maybe you
mary mclbod foc keeping ne'NC()mef$ IWly from should ordcr so me of Unclc Wayne' s u ciling
the hobby. adventure stories as advertised by Uncle Wayne' s

With the success of America in the next eenru- Bookshelf. Or send Sj.OO cash O£check... This will
ry dqlendenl on our abilily 10 provide high' lCCh be one of the better five bucks you' Uever spend
career workers to deal with the information high- S50 a dozen, if you like to sprc.adjoy.

l .... CMe c..se . u..de WI,.'S WsW . ',t__up MH 0345&-1107
Or al 6C3-924-OOsa · F-I 603-924-9327
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to find out if fewer elements would
work, too. They d iscove red that
switched signals from four dipoles give
the signal's direction data just fine il
very narrow audio fi ltering (2 Hz or less
bandwldlh) Is used in the tone process­
ing circuits to recreate the sinusoidal
doppler FM moooauco of a single ro­
tating dipole.

The Roanoke Doppler achieves this
narrow bandwidth with a swilched-ea­
pacltor bandpass tiller. It Is locked to
the unit's master clock so that the fil ­
ter's center frequency tracks the anten­
na rotation rate and thus the induced
doppler tone. Experimenters also found
that qcarter-wevelencm whips over a
common ground plane make a good
doppler array 10f mobile use.

There are some pitfalls to designing
a multi·whip mobile doppler array. To
simulate the ellect 01 a single whip
moving In a perlect circular track 00 the
vehlcte roof, each whip must be con­
nected to the receiver for precisely one
quarter of the total time and the switch­
ing sequence must be in the proper or­
der of pseudo-rotation. The whip that is
ON at a given instant must have low
loss to the receiver input, while the
three others must appear to be non-ex­
tstent. As Tom end t discovered while
optimizing the Roanoke Doppler array,
OFF whips should not be electrically
connected to tha ground plane be ­
cause that makes them parasttc ele­
ments that adversely affect the oirecnv­
ily 01 the ON whip.

You might think that each whip's di­
rectivity is rot important because only
phase information is being extracted
from the doppler signal, not arrounoe.
But erecnonat antennas. especially
multi-element phased arrays, exhibit
variations in phase output versus az­
imuth direction. It's a safe bet that the
more amplitude directivity in an array,
the more phase change versus direc­
tion it wil l have as well. Ideally, there
should be no phase change versus sig­
nal erecncn for any single whip in the
doppler array. Phase changes in the er­
ray output should be caused only by
the pseuoo-rotanco.

To evaluate the effects that termma-

9.9 deg.

117£1
Wire 2.25"
(el 1992

". .

appears to shift. Relative phase of the
trequency-moeutanon lone produced
by the doppler effect gives direction 01
arrival of the signal. For a uselul FM
oevlatlon level of the doppler tone on
lypical VHF/UHF bands, the antenna
must move at about 500 revolutions
per second (30,000 RPM).

This rate is impractical mechanically
(to say the least), so early doppler ex­
perimenters tried putting 16 or 32 verti­
cal dipoles in a circle and connecling
them one at a time to the receiver input
at the 500 rotations per second rate.
This WOUld be just as diflicult to
achieve mechanically, but it can easily
be done electrically with special RF
positive-intrinsic-negative (PIN) diodes.

The first big "pseudo-rotating" arrays
woOled just fine, so experimenters tried

Photo A. The Roanoke Doppler antenna array has four quarter-wavelength whips
on a 20 X 20 Inch metal plate with eight radials 10 provide a ground plane under
esch whip.
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Excellent commercial doppler rrcd­
els are available for several hundred
dollars, but you can build your own at a
fraction 01 the cost. Today's most popu­
lar oo-e-yoursen doppler was Ofiginat­
ec by Chuck 'ravens N4 FQ of
Roano ke , Virginia . Tom Curlee
WB6UZZ and I mace some enhance­
ments and documented the design. We
named it the Roanoke Doppler in honor
01N4FQ's T·hunting grounds.

Complete plans for the Roanoke
Doppler are in Transmit/er Hunting­
Radio Direction Finding Simplified
(TAB/McGraw·HIIi ' 2701), available
from Uncle Wayne's Bookshelf. One
chapter in this book Ihoroughly dis ­
cusses me theory of RDF using the
doppler principle and gives much more
information about tectmlqces. acvan­
tages and disadVantages .than space
here allows.

Since publication, several hams
have made circuli boards and kits
availab~ lor the Roanoke Doppler con­
trois and display. Presenlly, there are
cwo board suppliers, listed in the sde­
bar. They are not aUiliated With the
book's authors or publisher, so contact
them directly for information on Ihelr
products.

Antenna Design secrets

The doppler effect is created on an
incoming signal by moving a vert ical
receiving antenna In a horizontal circle
so rapidly that the signal's frequency

.' -'~ -I~ . .
.-:-~ . ' ....~--.... . .. .
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;: . .- -:-~-'" .
; " ....../ . ' -. . . ~., . ,
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Outer Ring : 12.999 dBi
Max. Gain: 11 ,152 dBi

4X Dop, perf plane, gnd paras

91-39-1995 22:19:56
r...q : 146.565 III,

Agure t. ELNEC azimuth pattern plot 01 a four-whip doppler s"ay with three whips grounded and one connecfed to the teea­
line. The large lobe is in /he direction of the active whip, which is in the lower Ie" of the army
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Radio Direction Finding

A Good Doppler Gets Better
Chopsticks, silverware, prasncwere.

or your fingers? YO\.I can eat lunch with
any 01 them. Your choice depends on
whefe you are and what you're eating.
Simila rly, there are many methods IOf
tracking a VHF signal, and more than
one wUI worn. Such factors as simplici­
ty, cost, stealthiness, sensitivity, re o
sponse lime, and the nature of the sig­
nal come Into playas you make YO\.lr
equipment decision.

Doppler units are the "weapons of
choice" among radio direction finding
(RDF) enthusiasts for mobile hidden
transmitter hunting (sometimes called
T-hunting Of loxhunling) in many parts
of the country. They indicate !he direc­
tion of incoming VHF signals on a cir­
cular ring of light-emitting diodes or a
digrtal display. A cIoppler set updates
bearings almost instantaneously, so
even short carrier bursts can be
tracked.

A doppler installation can be done
quickly on just about any vehicle. It has
a much lower profile than an RDF yagi
or quad setup. The multi-element an­
lenna assembly replaces your mobi~
whip. The control unit extracts direction
information from a tone that the anten­
na set adds to ee audio output or your
VHF-FM transceiver or scanner.

Joe Moell P.E. KOOV
eo. Box 2508
FUllerton CA 92633



SOflY #
Mp·F1 1W·
10 SMM

CAT # MPF·11 110 for $ 160.00 I
INSTALLATION KIT for MPF·ll

FAST SERVICE· DISCOUNT PRICES

Brand flew 720K.B~f:'O~P~- c::~:::>
py drives. IBM

PC/XT/AT and ;~~~~compatibles.
Compatible
with DOS ver-
sions 3 .2 or higher.
Black faceplate
S"X 4" X l · .

-..

CIRCLE 15 ONREADER SERVICE CARD

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

MAGNET MOUNT 521.95
150 waI1 12tt. RG56 + connector

PERMANENT MOUNT $23.50
wilt1 NMOfTAD mount 17ft RG58

BNC or Pl259 connector
DBD2 OUPLEXER $49.00

UHF connectors 8" leads
Acld 3 50 S&H

1·800·63~622

COMTELCO INDUSTRIES, INC.
50\ M~dle ll Ad., GIenda~ His., IL60139

1

•
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Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

PfRSO NA< Co«",ru R"," T<P co.,mO" 'R

~...........-
L-.:o

!¥=tG4{<n~
,/ Full Duplex Au topatch
'/ 91 1 Em ergency Access
'/Reverse Aulopalch .l'ToH Restriction
./ Voice Mail v vcrce 10 's .l'BSR X l 0 :
,rVoicerrone/DTMF Paging ....SCheduler;
.... Links ..... Programmable Courtesy T ones I
.... Hardware Logic 1/0 "'HF Remote Cor urot]
,.IMorse Code P ractice ....Rernole Base i

PCRC/2 Combines the power 01 your ;
XT/ATpla lform w ith II high quality p ray and;
record voi ce digit izer creat ing the u ltimate
repealer controller. / .......... $69$

5 16-563-4715 ty,.•.om..

FaX: S6J-4116885:286_1518 C5:. ..

$375
per pair

CAn OCM·54

10 for $9.00
100 for saO.OO

MAIL ORDERS TO:

ALL ELECTRONICS
CORPORATION

P.O. Box 567
Van NUyS, CA 91408

FAX (818)781·2653

SURFACE MOUNT
SPEAKERS

Each pair
is boxed and includes
two shari pieces of book-up wire.

CAT # SK-411

Matsushita
# MMX- 7AC 0 8A
1.25" diameter x 1.25" high
moter. Prepped with 1,61·
diameter flywheel, pulley
and fiberglass

mounting board. $1 00
."h

7 Vdc MOTOR

u.._ER TOLL FREE

1-800-826-5432

allows for Installation into 5.25" drive bays.
Includes beige bezel. power and cont rol
adapters and hardware.

CAT# FOO·3.5 $3.50 each

CHARG E ORDERS to V;sa. Masterca rd Or D;scover

TE RMS , M,n,mum 0'00' S10 ,00 Sh;PI"~ a nd handling to< the
48 continental U.S.A . $4.00 per <>fde' , " II olhe rs i_ ng AK ,
HI, PR 0' Canada musr p. y fu ll oh,pping. A~ ,,'ders de'"e''''''
,n CALIFORNI" musl include local sla,e sales la , . auan\i!;es
l,m"e~. NO COD. Ptic"" subjecr ro c ha nge Wllhout not"",

A
GREA

DEAL!

These surface mount speakers were designed
for use with car stereo, but they will work as
well , or better as intercom or communications
speakers in your home or workshop. 4",

4 ohm, speakers mounted in an
unbreakable black plastic. slant­

faced enclosure. They are
rated 5 wat ts .

Enclosure
&","'" measures

4,82" X
\ 4.5" X

2.45" h.

CALL, WRITE or
FAX tor a FREE

64 Page
CATALOG

Oulelde the U.S,A.
send $2.00 poslage .
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FlfJure 2. The undesirable lobe disappears and a nearly perfect circular panem with no ptJase anomolies Is actJieved When
the switehed-off whips are open-eircuited to minimize parasitic effects.
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The Roanoke Doppler antenna uses
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mliable bearings when the vehicle was
moving on city streets. Perlormance
improved markedly when the sets were
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grounded the OFF whips with shunt
PIN diodes at the antenna bases. In
both cases, it was very diflicull to get

bon 01OFF whips can have on the ec­
uve whip, I analyzed the Roanoke
Doppler 2 meter array using ELNEC,
an antenna modeling computer pro­
gram for ee PC. ELNEC produces az­
Imuth and elevation radiation pattems
lor VHF and UHF slngle-element an­
tennas, parasitic arrays, and phased
arrays. For simplicity, I assumed lour
quarter-wavelength elements In an 18­
Inch square pattern over a pe rtect
ground plane at an Instant in time.

When OFF wIlips are grounded, the
array Is very directional, as Figure 1
shows. One Whip In the clear would
have 5.14 dB gain with respect to an
lsotroplc radlator (dBi). Gain 01this at­
ray varies from 11 .15 dBi in the direc­
tion of the driven wIlip 10 0.5 dBI in two
other directions.

ELNEC does not plot phase versus
azimuth. Creator Roy Lewallen W7EL
told me that until I called him, no one
had askecl lor this feature. Exact phase
variation can be calculated, but the ex­
tra effort would not be worthwll ile. The
object of the analysis was to minimize
the effect, not quantify it. It is clear that
gain variation in excess of 10 dB pro­
duces an unacceptable amount of
phase variation. On the other hand. if
the OFF whip 'eEqx:llnts am open-clr­
cuited (Figure 2), gain varialion is only
1.1 dB, whiCl'l is good.

Experience has proven the validity
of th is analysis. I have tested two four­
Whip doppler antenna designs (one
commercial and one home..tlfew) that

REFERENCE LEVel adju!;1S
inputanenua\Ol and IF 9ao'l.
Calibrations in cflmaod
d8m'< ar8p<oYid8d.

ZERO SPAN I'lstar'rtt)' pIar.>lS
a-1<l1)rler in leIO spa1 mo<le
aod ar;livat9$ audio
demodula1or lor <::orMlOient
morliloriog.

SPAN carrtrols lhe width oIlhe
spednlm being displayed and
auloma1i<alIy SIIiects opli!T\llll
resoNIioo ~Itet ,

AF INP\1T acceplS sig<Ia/s 10 be
obserY9d from less lharI 2 t.IIZ to
greater !tIM 1000 Mlu.

TUNING adl'JSl$ the cen1er ~equency of the
anaiyzer so lhat signalsof interest appear at lhe
C8'f'11er ofee display aro.! lhei" ~OIQI.HI"CI' is read
out on the LCD.

YARSPANreoces lhe widll'l 01
th8 sp8C1rlKJl being displayed 100"
close< signa' e.aminaliorl and
8/1harx:ed ampi1ud8 IlOOJrat)'

AUXIlIARY~ pr"SeIlt
and MU'8 oplionaI
aocessorieslor theP$A-S5A.

.lllOlO OEMOD
activates audio dimod
board ~nd sets audio,..

VERT isused to CENTER
position the ctspIay FREOOENCY
on lhe S<:r\IIH'I, SCAlEseOIcts .., amplitude ~ dig~ LCDdispla';

S&nSitiYily aIeiItlItr 10 dBlOI~

or 2 c6'0IV

.l1JtllO OUT t\'i'I9S low
impederlct 8i/phone or
speak(lr.1ntem<il speal<er
prcMded with Opbonal demod.

BAT CHG switch recharges PSA-s5A to
80'4 C£lIliICi\)' in appICX, 6 hours.

SWEEP RATE oon~oI$lhe

speed allhe seeepacross
lhe CRT.

Portable,a1\rllClivel)' styled
packag8 and ergooomelri­
call'engin8ered ~O/1t pan8l.

POWER sw;tehhas 3
positions: BaM')' Opera\lOr1 ,
Standby and AC l.ft8 Opera·
tion. Exl , DC Power switch
on rear patI8l 1ol' 12 '101I--

2 1 MHz In One eepl
AVCOM'sNewPSA-65APortableSpectmmAnalyZer

Th e newest in the line of rugged
spectrum analyzers from AVCOM
offers amazing performance foronly
$2,855.

AVCOM'S new PSA·65A is the
first low cost general purpo se port­
able spectrum analyzer th at' s
loaded with features. It's small,
accurate, battery operated, has a
wide frequency covereae . a must
lor every technician's bench. Great largebright screell lor
lor field use too . OOJl(loOrand indoor use,

Th e PSA·65A covers Irequen­
cles thru 10 00 MHz in one sweep
with a sensitivity greater than ·90
dBm at narrow spans. The PSA·
65A is ideally suited for 2-way ra­
dio, cellu lar, cabl e, LAN, surveil­
lance, educational, production and
R&D work . Options include f re­
quency extenders to enable the
PSA-65A to be used at SATCOM
and higher f re quenci es , audio
oemoo lor monitoring, log periodic
antennas, carrying case (AVSAC) ,
and more.

For more information, write, FAX
or phone.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD
RICHMOND. VIRGINIA 23236
804·794-2500 FAX: 804·794-8284
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PC HF F.csimil~ S99

PC HF F8CMT'OIe " 8~,
}'eI 0CITlP'__ stoan_
fa.~ fur II'lII IBM PC .-.d
"""¥*~ • inducles an
F $K '*'wxUM<;O',.a.,...-.:ed
f9"IIl~...-.g~,
lUlona! __ <:asMM. ard

CUI"""'. ,eI...nee manual.
Jusl p~ the demoOulalor inlO
•_,.1port, "'.laU\tie
softwaf. I r>d glttting FAX ".
~,

PC SSTV $149.95

PC s_ 5e¥I T__ It .

"'" ,......,. tyst_ fer MnClotlO
.nd '_ ""'9 UI coIor_.....
SST\' Tn. ped<~ rcIuOeI
... SSTV FSK modem, SSTV
idl. ...,If\'\I9e~
I.I*J.- ..:I ' 0016181'01 ..........

AI pcI(lUIw !o"rnlIls ••
""""""","", rdudIng RotlClC,
SoDtbe.~ .-.:l IN T. The
•.,...." req.,orn • 286 , 38& or
'-PC ...." IIGA or "4"""GA' _
Have It All For Only $199.95
FOt a limited time weare ofIe<ing bolt> .oflw.", pad<aget ...th • • ,ng" F$K modem
,'" lXIde< S2OO. This comb<l"lIhO/1 orr... will let you __ IIn<l reeeW8 all the popul....
l-1F im~ transmission mod..

Cal l or writl for _ ,... l;aUllog. Visa and M..tI~ _ Icomed.

THE DC POWER
BEHinD YOUR SIGnAL

IS TRIPP lITE.
PR Series DC Power Supplies

PBrlDrmancl Inll
-11'''1" IUUII I bur•

- 73 Muga:inl'

CIRCLE 250 ON READER SERVICE CARD

18 models available

fru m 3 to 60 a mps

(ind uding new 12,

20,30 a nd SOam p
models) in 120

a nd 220/240 \ '011

configural ions.

Rackmount models

Il"ailable. Tripp lite

also manufllcturn a

compJelt line of
pewee prutn:tiun

including the ~orld

famous 1!!I. ... r
surge suppressor,

500 N. Orte.ans
Chic<lgo IL 60610
Tel: 3121755-8741
Fax: 312/54-4-6505
Faxtlack: 3121755-5420

Sample aUnn!Odap! Call and ask lor Deparlmenl kM1.

Your performance depends on ours. Tripp Lite's

PR Series DC power supplies are designed for
years of reliable service and superior performance.

They power practically everything in your ham
shack, including low band rigs. 2 meter, UHF and
microwave radios. Best of all. they 're economi­

cally priced for your~ value.

PH senes DC Power
SUPPlies Feature:

• G reat loo ks and a s ma ll space­

s avi ng foo t prin t

• C rowba r c ve rvoltag e prote ct ion

• Curre nt-limit ing elec tronic
foldbad: for automatic
overcurrem protection

• Solid stat e, integrated c ircu itry

for excellent regulatio n of

output voltage

• Regulated o u tput voltage to
maintain 95% o f no lo ad val ue

• High q uali ty fi lte ring for ve ry

low ripple/l o w noise operation

• Hea vy d ut y transformer for
com plet e isolatlon fro m noi se o n

inc o ming AC power

1-800-8BAVPAC
~ """822-,"' .
..... (503) 4U ·67tlO '" _

* No E xter na l Pewee

* Simple Installation

* S mart DogTW T imer

* Perrect Fo r Portable

* Assembled & Tested

* VHF, UHF, HF (tOM)

400 Daily Lane
P.O. B OI 5210

Grants Pass. OR
91521

Model BP- I
Packet Modem
Made in U.S.A.

Whelhur you' re an experie nced packeteer or a newcomer wanting to
explore packet for the firsl time,lhis is what you' ve ber n waiting for!
Thanks 10 a breakthrough in digilal signal processing, we have
developed a tiny, full-featured, packet modem at an unprecedented
low price. The BayPac Modd BP·l transforms your PC-compatible
computer into a powerful Packel TSC,
capable of supporting sophi sucated features
like digipeating, file transfers, aed remote
terminal access. SOW is The time for YOU
to joi n lhe PACKET REVOLllfIO:"/l

•

Softvvare Systems Consulting
615 S. EI Camino Real, San Clemente. CA 92672
Tel. (714) 498-5784 Fax.(714) 498- 0568

- Packet Radio ­
Portable & Affordable!
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PIN d iodes to shott the exact center 01
half· .....avelength coax lines going from
the common point to the feed point 01
each lIIhip. Since an electrical quaftef'
wa veleng th of coax acts as an
Impedance transformer, an apparent
open CifCUit exists al both the common
point and feedpoinl wren the diode

""""".
SOme ROFers haV'8 suggested thaI

terminating OFF wIlips ..... ith 50 ohms
would minimize reradiation and give
the best pattern . However, ELNE C
analysis showed that this Is nOI the
case. Gain variation woukl be a1mosl 5
dB INittl loaded OFF whips . not nearty
as good as open<ircuiting them.

A New ROIInoke Switc tlef

The Roanolle Doppler anlenna oe­
sign In lhe book works we"on strong 2
meter signals. I have used il on over a
hundred 'r-nunts. But it has room for
improvement. The requirement for ex­
act hall·.....avelengths of COBll limits an
array 10 a narrow lJequency range (typo
ica"y 5%). Furthermore, reecers who
have tried 10 scale the array lor higher
frequencies (such as the 70 centimeter
band) have had disappoinling resuIls.

La st summer, I designed an im­
proved swi tching sys tem for the
Roanoke Doppler and invited several
T-oonters 10 build and lest it. The oow
oesign (Figure 3) features series PIN
<lodes at each end 01 ee coax lines 10
the fou r whips. This means mar the
coues can be any reasonable 1ef9h,

50 long as the four lengths are equal.
Coax lengths no longer limit the band­
wietlh of the array, so it is possible to
use one arJay 10 cover tens 01 mega­
hertz, limited only by array spacing aocl
values of Inductors and capacitors In
the swrtcher. I have not lested the limits
01 its freQUe1"lCf range yet, but the oow
2 meter array gives bearings on the
162.55 104Hz .....eetrer station that are
jUst as good as l:leaf'ngS on 146 MHz.

In the oow Roanoke Doppler anten­
na SWitCher, PIN diodes receive more
current 0riVe in the ON state (7.5 mAl ,
10 reace loss and improve OYeraN sen­
sitivlly. Diodes are re verse-b iased
when OFF to provide tener isolation.
In my tests, the new switcher made the
Roanoke Doppler noticeably more
sens it ive. It gives bee rings on .....eak
signals that would have been masked
by switching noise with the original
antenna.

irs not hard to upgrade your present
Roanoke Doppler switcher to use the
new cirCuit Most of the ellisting choIIes
and capacitors are unaffected. Just
OO\ele hall of each l'No-section RG·174
ccex . 08 , pul PIN ocoee at !he end 01
each remaining line, add resistors at
the antenna bases. men Install ll05
and Cl09. Nole that lt1e RG·174 lines
10 each whip are soldered 10 It1e plane
at bottt ends. but It1e shield 01 the coax
to the receiver connects to the plane
through Cl09.

Changing lram shunl to series RF
diodes requires minOr moariCations In

the control unit. The tilth wire In the
control cable becomes a positive von­
age source instead 01 a retum connec­
tion. 0 13, 014, C26, and R38 sel the
potential on the counterpoise plane
and radials at two ecce drops be low
+5V (approximately +3,5V) instead of
veI'lie:le DC ground potent ial. II you lab­
ricated the antenna unit per Photo A,
using a copper-elad sheet on a wood
base mounted with suction~ to in·
sulate it from the car, DC on ee sheet
is not a problem.

I use MOlor ola MP N340 1 PI N
diodes at 0101 -0108. They are avail­
aDle by mail from Oebco ElectroniCs.
Debco nas no minimum order require­
ment. Your local parts house may carry
th e ECG -555 or NTE-555 ; both are
good substitutes.

Miniature (querter-wau re etstcr­
sized) RF chokes typica lly have iron
cores, The distributed capacitance of
these chokes gives them see-resooent
frequencies in the 75 MHz range. This
is below 2 meters. so these chokes can
ad li ~e capacitors instead of inductors
there. Non-ferrous core chokes have
sen-re sonant frequenc ies near 200
104Hz, so be sure to use them in the
s.....ueber instead 01 iron-core croees,
For 110l -1105, I recommend J . W.
Miller ...602 ( 1.0 IolH) Of '4604 (1.5
IolH), available at many local diStribu­
tors_These chokes are aboul ee Size
~ a t -watt resistor.

You can easly make your own 1 IlH
eeoees on , . IengIhs 013116" diameter

polystyrene rods. Wind 24 tu rn s 01
AWG 26 enameled .....ire on the rod in a
singl e layer, close-spaced. Wit h the
wire held in place .....ith a bit 01 tape,
cover the winding IighUy with a ·Dope,
a liquid polystyrene coating made by
GC eececocs. Q-Dope is available at
elecIJooics parts stores. I use it 0UISi00
10 keep the shack lume-lree. After the
coat ing hardens, strip enamel I rom
ends crI the leads and IfISlal the choke.

Be sere 10 delete the 6flO.ohm a;ve
res soa (R24- R27) in the control unit,
replacing them willl jumper wires. They
are no longer needed because th is
function is performed by AI01-A l04 in
the antenna unit. II you r control unit
has an A-sullill part at U5 (such as
C0 4049A Of MC14049B), replace it
with a B-suffix pert 10 get adequate cur­
rent drive.

Upcoming Installments 01"Homing
In" will go into more detai l on the wide·
band performance ot the new switching
circuit. I ..... iII describe a UHF version
that worKs great, according to a reader
who tested ii , and I'll ellplain ho ..... to
space the whips and pic~ components
to cover your lavorile frequency range.

From the Mail Room

Thanks 10 an 01 you who have sent
me your ADF news and I1quiries CIVet'
the past 75 months. I have tried 10 re­
spond personally to every letter and
E-ma~ message in a reasonable lime,
but in a lew cases, I COlJIO'll because
the writ ing was illegible, If you have

TO ORDER CALL TECH SUPPORT
800·328·2393 209·651-7859
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209-651·5157
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CA!LOR~ITE

FORAFREE
CATALOGUEI

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave.· VIsalia, C A 93291
Where engineering and quality come firs t!

" 1\
MasterCard

V

IT MAY BE YOUR HOBB Y,
BUT IT'S OUR BUSINESSl
• WT 51 --.••----.••.- $ 1,050
• LM 354HD -------. $ 1,900
• LM470 ------------- $3,658

Designed to USC '99' -70mph

TVC·4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitting
Space Sh uttle Video & Audio from their TVRO's tuned to
Spacenet 2 transponder 9 or weather radar du ring signifi­
cant storms, as well as home camoorder video. If it's be ing
done in your area on 420 • check page 501 in the 94-95
ARRL Repeater Directory or call us, ATV repeaters are
springing up all over - all you need is one of the TVC-4G
ATV 420-450 MHz downconveters, add any TV setto ch 2,
3 or 4 and a 70 e M antenna (you can use you r 435 Oscar
antenna) . We also have ATV downconverters. antennas,
transmitters and amplifiers forthe 400, 900 and 1200 MHz
bands. In fact we are your one stop for all your ATV needs
and info. We ship most items within 24 hours after you call.
Hams, ca ll for our complete 10 page ATV catalogue.

(81 8) 447-4565 m-f 8am-5:30pm psI. Visa, Me, COD

P.C. ELECTRONICS T~ (W'ORG)
2522 Paxson In A rcad ia CA 91007 Maryann {WB6YSSj
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Marty Mitchell N6ZAV
340 0 toro
Newport Beach CA 92660

ELNEC antenna analy.ls program:
Roy Lewallen W7El
P.O. Box 6658
Beaverton OR 97007

been wa il ing lor a reply lor over a
month, try aga" . YOlX E-mail may have
been lost in cyberspace or I may not
have been able 10 clecipher your ad­
eess

Unlike Coogresspeople, 73 authors
don' have !ranking privileges. We buy
ox own stampS and sla~. so an
cJ us appreciale the COI.I'Iesy of a seIf­
address8d stamped envelope (SASE)
tor the reply. I ptAleners WitIl SASEs at
the lop er m e pHe. lor earl iest re­
eccese

For me. electronic ma~ Is teste- and
better than postal ma~. To better cope
With the increasing E-mail volume. t
have changed the Intemel gateway lor
this column 10 AmeriCa Online. My ad­
dress is now HominglnOaol.com. I will
be closing out the old Portal address
soon, but will remain on c cnccserve
(75236,2165).

The 73 typesetting computer has a
mind 01 Its own when it comes to
putting Ilyphens at the end of text lines.
In the December 1994 and Februa ry
1995 issues, it addeet them 10 a couple
of Internet eeeeseee. causing Irusl:ra­
lion 10 some readers. No matter how
these paragraphs gel lormatted th is
month. remember thaI mere is one
dash In lox-liStOnelCOm.com (the inter­
nee RDF maling list). but no dashes .,
islservOneteom.com (the 5I.tlscfll(iOn
address lor lox-list) or in my Internet
-.s.. iii

Resources Mentioned
In this Article

Rc.noke Dopp6er bo8tda:
Tom lewis ABSCK
6721 Rolling Hills Dr.
North Richland HiMs TX 76180

PIN dlodel and otheI'" componenla:
Debco EI9ctlMcs
4025 Eltwards Road
CinciMati OH 45209
(513) 531-«99

To Receiver
Antenna Input

Ff9UT8 3. SChematiC diagram of the new wideband switdler for the Roanoke Dopper. The P-in-a-triangle symbol denotes a
CXJflnectiOn to /tie ground pIsne sheet. Corr¥JonenIS valUes are for an amw cenl6ted on 2 melers. All capacitofs excepr C26
Bre 680 pfcoIaracls. see sea for data on Ot01-o108 snd L101-L lOS.

From RC.1000
Mic ro
Computer REPEATER
Concepts CONTROLLER

• Aulopatch. ReverseAutopatch
• User Programmable CW ID,

Conlrol & User Codes & Timeouls
Manual with schematics • 90-Day Warranty
Wired & Tested wI manual .... $239.95':--:1Micro Computer Conc epts
1- vISA· ' 8849 Gum Tree Ave.
r,,' '"' New Port Richey, FL 34653

-~ 813-376-6575

MORSE CODE MUSIC!
SENSATIONAL HEW WAY TO LEARN
CODE-Do Aerobic. , Sing, Jog, or Drive
while learnin g code! A fun & easy way to
learn or retain Morse Code skills. Now the
secret is yours with this amazing syncroniz ed
breakthrough! Great fun tape lor all licenses
and classrooms! Order:

"THE RHYTHM OF THE CODE"
Version 2 cassette loday l

Send $9.95 and ittcll.K» $2.00 SIH 10:

KAWA RECORDS
P.O. Box 319·ST

Weymouth, MA 02188
Check or IIlOIl8Y ordercny.W. .....,.. ordeIs ""*'SdlY'.

lAA 'widooollIdClS'llo .... .

ONV SAFETY BELT CO.
P.O. Bo x 404 . Ra m se y , N J 07446

800·345·5634
Phone & FAX 201·327·2462

$89.95

OSHA
W. Ship

Wor1dwlde
Order De.k Open

7 Day,lWeek

ONV Tool Pouch 115.95

Add $4.00 For Handling VISA MIC CHECK

O N V Be ll W ID Seat H a rn e s s

$7495
CIRCLE 160 ON READER SERVICE CARD CIRCLE 2 ON READER SERVICE CARD CIRCLE 192 ON READER SERVICE CARD
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output, should be made with a Short
lenglh 01 coaxial cable such as AG­
174, a mini-diameter cable, and wired
direclly to the Motorola VCO frequen­
cy input. Circu~ losses at this point will
cause the upper frequency operation
10 suffer. Use a good ground between
the CATV tuner and the synthesizer in
aooton to the coax ground. Make all
RF connections as short as possible
by mounting the PLl. as close to the
PS line as possible.

The frequency-select BCD switch

VT
0-5V

? +24 Volts

RFC Value Not Critical

From PS Pin
CATV Tuner

1 Meg

VT Q.20V

Unlock
Alarm -: .,;-

Red jI jI +8
LED.... ". 1K

¥ AA A. lOOK
yy .

2N2~;"h.--;;:{-:: 1N914

~+~~r--tci-~ ' ~'----l3-~---I
c

L
~ "1i 'rr 0'
cO- ...L I,-= Ii l:-: 20 PF

~rrI,~ =

8 MHz Xtal

should be "902." Consult Table 1 for
the pin va. BCD value of the Motorola
MC·145106 synthesizer chip. (A rt
K6UQH's synthesizer control uses a
crystal at 10.47 MHz, allowing lock of
a 1067 MHz frequency for the TV nor­
mal channel selector control to be
used to select stations on 1200 MHz
ATV. Check the data sheet on the PLL
Chip lor other trecoeocv schemes).

Interconnections between the syn­
thesizer chip and the CATV tuner are
minimal. The · PS· line , or pre-scaler

Photo 8. Close-up of helical antenna matching section. Use length of copper to
adjust match, by varying capacitance to ground (pie fin). Section of copper foil sol­
dered naar coax conneclor and on helical/ina.

FIgure 1. SchematIC diagram for Motorola MC·145106 synthesizer control. Refer
to /he text for an explana tion of the ••• on pin 7.

solution hit like a briCk-l had never­
oped this circuit many years ago and it
is just as applicable today as It was
then . T he circuit used a Motorola
MC-145106 PLL Chip and It controlled
a similar VCO in the 500-1000 MHz
range. Well, I looked thaI project up in
my l ile and all the wo rk wa s done,
even the script. However, It's not all
rosy as it Is in a CPM computer format
that doesn't permit ASCII transfer, so I
stili have to rewrite the description .
Well, jet's hope it gets bette r !he next
time around.

The synthesi zer c ircuitry is not
complex as it only requires lour Iran­
sisters and an 6 MHz crystal for urre­
base retererce. Frequency selection
Is made by an 6-pin mini DIP switch to
programming diodes attached directly
to the Motorola MC·145106 synttieslz­
er chip. (For one-frequency control,
wire the specific lines to vee and omit
the swncn and diodes.) Two transis­
tors are used in a lock/unlock LEO In­
dicator circuit, giving you visual ·Iock'
indication. The other two transistors
elevate the cantrot voltage from the
synthesizer chip to the +20 volt level
needed for the VCO ·VI control volt­
age in unmodmed tuner modules. The
Motorola chip is not capable of work­
ing at a voltage of 19 volts or so, mak­
ing the transistor interlace necessary
with higher control Voltages, A mocm­
eaton to this scheme is to use a lower
control voltage and eliminate the Inter­
face transistors from the circuit. I have
marked this interlace decision point on
Figure 1 by an asterisk, . . .. Pin 7 by it­
self will provide control voltages from
DC to about 5 valls. The interlace will
provide lrom DC to about 20 volts.

The synthesizer diagram provided
here is for use with a divide-by ratio of
256, sampling the VCO . Other ratio di­
viders (126, 64, etc.) are also usable .
By making use of dlNerenl reference
division ratios and time-base selec­
tions a whole field of options are avail­
able. I selected an a MHz crystal and
d ivided by 256 to demonstrate the
synthes izer functions, A multitude of
clock frequencies are possible, it's just
that with an a MHz crystal the synthe­
sizer will step In 2 MHz steps over its
lock-in range.

Programming pins on the Motorola
synthesizer c hip count backwards,
with pin 17 having the least BCD value
and pin 9 having the most BCD value
(the BCD value lor pin 9 is 512; pin
17's Is 2). The minimum increment this
scheme can be set 10 is every even
MHz; an odd frequency, such as 603,
is not possible.

In this scheme I used an a MHz
crystal for the reference. The BCD
value 10 be programmed into the
synthe size r chip is the operating
frequency. So, if we desire the La to
operate on 902 MHz, the BCD value

VHF and Above Operation

C. L Houghtotl WB6IGP
San Diego Microwave Group
634S Badger Lake Ave.
San Diego CA 92119

Converting the TV Tuner,
Part 2

This month I will cover the frequen­
cy stab ility application or synthesizer
control circuil for the CATV tuner, as
discussed last month. The main rea ­
son to include a syntbestzer lor fre­
quency control is to remove a wobble
in the local oscillator. When the mode
of operation is ATV and the bandwidth
is 6 MHz wide, stabilily is nol a major
concern. However, it is a nice addition,
allowing us to only use a TV tuned to
a particular Channel to receive a
known frequency. It eliminates a has­
sle: frequency uncertainty.

Another use of the CATV tuner
would be In a spectrum analyzer appli­
cation req uiring the addition 01 a
sweepirarllJ board circuit. Usable fre­
quency coverage with this basic tuner
would be 50 MHz to just over 400
MHz with \he stock CATV tuner. I will
leave this project up to you for now as
I have enough irons in the f ire at this
point Maybe one of our readers will
want to put a circuit together. I would
be glad to include any lntonnanon on
thIs apphcanon when it becomes avail­
able. Back to the synthesizer.

After sitting down and starting to
develop the circuit for a synthes izer
control, I abandoned the attempt. The

ABOVE & BiyOiii,.....,k"~

Photo A. Helical antenna constructed
for this test. Note pie tin used fo r
helical antenna reflector element.
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QUANTUM"
CONFIDENCE

EXPERIENCE IT!

CIRCLE n ON READ ER SERVICE CAR D

Compare Quantum's unique features to your
present battery packs.

· 12 VOLT, 2.1 AH CAPACITY - Up 10 6 limes the capacity 01standard battery packs
and maximum output from your HI

• STATUS LIGHTS - To monitor battery capacity.
• SEALED LEAD CELLS - Maintain charge for months and can be recharged to

1000/0 capacity without the memory euect of nicads.
• ADAPTERS - To fll most HTS. cellular phones & other types of electronic equipment.
• DUAl OUTPUTS - To power two unlls simultaneously_
• FACTORY REPLACEABLE BATTERY CELLS AND COMPONENTS.

Call 1-800-989-0505 !of jntormaticn or your nearest dealer (9-5 ESn
or Fax 516-222-0569 . QUANTUM INSTRUMENTS INC.
1075 Stewart Avenue, Garden City, NY 11 530. 51 6-222-0611

'r~~••~.".It."... .•.. ...... .... ...... ....".... ......"." ........., "....." " ".....1."." 'Ill...1." " ...u, n . .. ' 00...1..... ....
.... ' _ ..\<IC _ \oOO ..

, ""', ' .........-0_ ..... ' • •

CIRCLE 325 ON REAOER SERVICE CARD

Th* Iighl There', never WI ""lerteinment
dIatge.!he SoIcMr~Booth {o.yton 800eI~
Come and _ Jot rourM:II' why !he reorie.•• •
~ lh84 IllI $otder.. Kit mat" 8OIdeI iolll Pt..
2S9t, rninialI.n _._1................ and SO
"*'Y oCher nasty KIldeo illjj joe. 10....,. AI
O8ytOn _ had alirleup at IoIk. who nee<Jed
-Veney soIdomng jobl ... Monel eyeglass
fram"', for. flltlow from Kenwood,. clasp on .

gold bracelet lor a Yl ham
from NJ. • lew Pl2S91.. din
plug. and _ eon.-JOi .
lor .- rig --.• •
crIId<ed HT case,. pot
metal by P b • budding
~. 0... wo:wn-n Ix..:!
• hole in her WUdl radlMot
10 _ eouk:I llel home

lii6l .. THIS IS EASYI
'"'"' _ .. K. It otit »t.oo • $4.01 H H (0IM0 '" 1'%1
_ c hock I••_ ,.. 1 00 20100 CInotIancI. 0.+ "1m

t21111Z1..n eo WtI -'olp _ Ie" h...

CIRClE 1117 ON READER SERVICE C ARD

NO ENTERTAINMENT FEE

....._..­....._--­--.__ ..-­'--<Of**?--

PUT SOME EXCITEMENT BACK INTO YOUR HOBBY!

No other magazine
brings you the
exciting world of
amateur radio like
73 Amateur Radio Today.
• Equipment reviews you can use.
• Construction projects for all abilit ies.
• More antenna articles than any other

magazine.
• Monthly columns covering the

exciting worlds of RTTY, ATV,
microwaves, QRP, OX foxhunting
and more.

• "Never Say Die," Wayne Green ' s
monthly view of the world of amateur
radio.

To subscribe by phone

Call: 1-800-6n·8838

Amateur
RadioToday

- 12 Issues for $19.97 -
That's a 43% savings off the newsstand pricelr-----------------------------,

I '7!:>Amateul' 70 Route 202 North I
I I tJ Peterborough, NH 03458 I-R. ,.,. or. ,., (603) 924-0058
: 'aulO .ouay Fe. (603) 924-9327

I a YESII want some excitement In my hobby.
I Send me 12 Issues of 73 Amareur Radio Today for on ly $19.97.

I
I NAME CALL

I
I ADDRESS
I
I CITY STATE ZIP
I
I _ Payment Enclosed _ Charge my: MC VlSA _ AliEX I
I I
I Card Number Exp. Date I
I N_sstand Rata $35.40. Saale Subscription rllt. $24.97. Al low 4-6 ween lor ' Irst Issue. I
I Canada add $7.00 plus $1 .40 GST. Foreign add $19 a urtacel$42 airmail. G9504G665 IL ~
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dB or so, but dec reases the beam
width not QUite bY half . This one lac!
makes shOn hel ixes a simple good­
gain wide·frequency antenna 10 coo­
strueI. il you want to build 141 gain in
the heNx, combine two of them to In­
crease basic gain by about 3 dB.

One problem with the helix is tnet
its feed Impedance (one helix) Is In the
order 011 25 to 140 ohms. Feeding
two antennas 01similar 2' lengths with
a split hall-wave phaSing line will re­
duce the junction feed impedance to
about 60 10 70 ohms. This makes a
better malcn 10 the coax leedline. ()th..

er methods ca n be used, such as
bUilding outh capaeitanoe 10 gl'Ol.l"ld
with copper tabs at the coax connec­
to r, will transform/adjust the match
from Ihe he li x' s 140-ohm feed
impedance to the so-corn range. Wilh
a helix transformed 10 50 ohms, a sim­
ple coax connection is all that Is nec­
essary for use,

An advantage 01 the spiral helix Is
ItIat its construction Is Yery forgiving in
terms of asserrtlly methods or errors
in construction. Hetical antennas ex­
hibit very wide frequency coverage
with good resuns . I connected the 30
dB Pl88mp (Oualcomm) directty to !tie
he lix antenna and noticed m e I re ­
quency spectrum In the 800 to 1000
MHz range come alive with ecttvlty.
By rotanon of the helix on sreucos in
lhat frequency range I was able to
Observe about 12 dB gain when the
helix was pointed in the direc l iOn 01
Ihe tra nsm iller. These tests were
made inSide my garage wiltt the helix
aboUt three feet of! the deck. As time
permits I plan to mounI a 1200 10 1300
MHz filter on the antenna belore the
preamplifier to minimize the effects
from cellular and 900 MHz transmit­
ters which are quite prevalent here In
San Diego.

Helical Antenna Construct ion

A helix relleclor Is constructed us­
Ing a sheet of copper PC board mate­
rtat or sheel brass (!tie brass is most
expe nsive) cut two to three wa ve­
lengths square. This Is !tie reflector el­
ement of the antenna and serves for
the back-mount ing of ci rcuitry and
support for the helix. I used a metat
baking pan 9-1 12" round for the back
renector of my helix and it works well
and only COSI 99 cents. The actual he·
lix coil is wound on a plastic 3" o.d.
PVC pipe . The anlenna that Kerry
N6IZW and t made used !tie 3" plastiC
d rain pipe 2' long . Standard 2-112"
PVC pipe has an o .d. 01 about 2.8"
and is very acceptable. The bonom
end of the PVC pipe Is firmly allached
to l he center 01 our rel lector!beking
pan

A pl astic or varn ished wood plug
can be faslened to the inside 01 the
PVC pipe and used to secure the as­
sembly 10 the inside of the reflector.
Mount the bolts 10 secure Itte end cap
10 the refleclor before securing to the
PVC pipe or else you will have 10 co­
tain a 2-1f2'-long screwdriver to do ee
job. The hel ix Is wrapped wi!tl copper
tape spaced 2" inches apen radia lty

- •.

as lhe loop yagi. For quite sophislicat·
ed ante nnas a large d ish With a
ceaee-ceo leed could be used lor the
1200 104Hz band. If you want to pur­
chase an antenna or parts I suggest
you check out Down East MicrowaYe,
RR 1, Box 23 10, Troy, ME 0498 7·
9721; (207) 948-3741. Bill W3HQT
has a variely of antennas and orher
material lor the VHF·lo-m ic rowave
bands .

II you want 10 build one on a limited
budget and sti ll obtain one tnat per­
forms with minimal test equipment I
suggest you constnJet a spiral he~x. A
spiral he~x Is a short length of wave­
Ieog1tKliameter spiral (coil) that is led
with coax on one em and open on the
erner. Think 01 this antenna as a
Child's "slinky" extended in an open-air
coil-like lashion. (A slinky just happens
to be a.bout the right diamete r to pro­
vide gain at this lrequency; copper or
sImilar material Is better). The beauty
is trettne helical or coa does not have
to be very long as compared to a yagl
or similar antenna.

A helix about two feel in length has
abolA 12 dB gain and a beamwidlh 01
about 34 degrees. Addrog another" two
feet in length only increases the gain a

2-1/2" PVC Pipe
0 .0. = 2.8" Approx.
Minimum Diameter

1--2·°---l

In a ny case , F ig ure 1 shows the
schematic lor ire synthesizer il you
care 10 loIIow this method 01frequency
control .

Another use lor CATV luners is 10
make spectrum analyZers ouI of these
units. Coverage would be from 50 to
just ovet 400 MHz and the units could
be used as Is. For this application you
would have to construct 8 sweeping
voltage ramp generator. This sweep
generator would control the external
horizonlal input of a standard o-ecope
and also drive the "vr line lor tre ­
quency sweep. Both the c-eccce and
~ sweeps would be in concert with
eecn other 10 allow display of the re­
su lt ing output The IF output would
have 10 be 8If4)Iilied am 1ogarItIYnicaI­
Iy detected before applying the IF gig­
nal lO the vertic81 amplifier of the same
c-sccce. If l have lime I will put some­
thing together but for now I'll leave this
application up to you .

The 1200 MHz Amenn.l

An antenna for this lrequency band
can take several Ionns. and II can be
purchased or home-conslructed. The
ARRL Handbook has shOwn several
designs ItIaI can be reproduoed, SUCh

..... 2.·-- ---<-<

nd Cap To
Mount PVC
Pipe

9-1/2"
Pie Tin

can be any type 01 switch ; I used a
small rocker ·optlon lype" switch for
Circuit demonstration. You mighl want
10 keep it in the Circuit, especially if
you want 10 sel the VCO to OIh8r Ire­
QOellCies. h's onty a maner oI l requ&n­
cy agilily am your caL In his conven­
er, An K6UQH hard-wired the VCO
syntheSizer pins 10 set 1067 MHz pr0­

gramming. In his setup he swilched
repealer frequencies with the IF sys­
tem, his TV receiver. By mov ing the
TV channel selector he could cover
124010 about 12 76 MHz by going
lrom TV channtll 7 10 13. ThaI equals
going lrom 174 MHz te n. 7) to 210
104Hz (Ch. 13) in the tF system reoEliY­
8<.

I Itlink that most folks will toIow !he
basie approach and provide a convert­
er lhatls conlrolled from +12 ...oh oper­
ation, and use a calibrated pol to set
Irequency, making the simple version
ee one of choice. In this applicallon, it
frequency drifts somewhat you can
just go 10 a diflerent TV channel or re­
seth~ tune line voltage. II good
regulation and fihering Is used, Ihis
drill shc::lIAd be minirrun lor TV 1lWII­
cations to a ll ow a tune pot to be
kx*ed at one setting lor good 19S1.«S.

FlfJure 3. Matell ing capacifor and coax connectiOn sectiOn for the heliCal antenna (malches f4O-oflm helix to approximately
50 ohms forcoax feed).

Add Copper Foil tst 112-Tum Space To Fonn
Capacitor To Ground. Adjust For Best Match
(Bend Towards Ground) Solder Foil And Copper
Together.

BNC Conn.

FIgUIfJ 2. Cons/n.lCtiOO deta ils lex fh8 helicaJ ant6Mll lex 1240 MHz. Wnd a helix righf4VJnd spiral spaoec/ T between tums_
US8 copper kJiI rape 318" wide. Mart off T lines to aid n posilioni'lg rapeon the PVC pipe.
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Me-145106 pin numbers:
17 16 15
14 13 12
11 10 9

BCD value:
512 256 128
64 32 16

Table J. BCD value VI. pin ntnnbers.
Pull pin high to vee 10 enable proper
BCD value count.

the copper tape on the PVC pipe lor
quite some time.

Well, eers iI for this month. I hope
)'OU have enjoyed the 1240 MHz ATV
and other aspects aI this protect. NelCl
month I plan to cover SWR as It ap­
plies to both VHF and miCrowave. II
there is space 1'1 add some easy-to­
asselTtlle filters lor 1 10 5 GHz.

PariS availability Is still good and I
will make the RF tuner wit h a Qual.
cornm preamp available lor S25 post­
paid; addiIionaI tuners or preaTIpS add
$10 each. (calilomia destinations add
state tax). As always, I wi. be glad 10
answer (fJ8SIiOnS on ltIis and Oltler re­
lated subjecIs. P1ease send an SASE
tor promp1 reply. 73 Chuck WB6IGP.1iI

g',-~...~
cnenee ByersK31WJ(

5120 Harmony Grove Road, Dover, PA 17315
Phone 717-292-4901

a.- ePM and 1:30PM EST. E......
"Dl. lfibutorsllip Avai"'bIe"

ChassIs Kits Rack Shelves
cabinet Kits Racll EQulpment Cabinets

Assembled Cabinets Antema Grounding Kils

Slope Box Kns Tower MOl-'lted Box Kits
UHF & VHF Antenna Dipole Hangers
Power Diyjder Kits Other enclosures

Small sheets Aluminum and Blass

1240 M Hz are 0 1 I rom 2 ,75" 10 3".
(The c.c. 01 2.5" PVC pi pe Is just
abour 2.8". Spacl"Q between turns is
2"-2.1". I wanled a shOl1 Iow·wind re­
sistance helix and I selected a lenglh
of 2' long . That gave me 11 turns on
Ihe he lical coil.

A simple approxtmenon 0 1

beamwidlh can be obtained by divid ­
Ing the number of heh tums Into 385.
In th is case, 11 turns equals 34 de ­
grees 01 beamwidth. I estimated gain
10 be In the 10 10 12 dB range. MounI­
ing a rrangements were made by at­
IaChng a 1T section of a l\,XTI1run an­
gle bracket to the back 01 the pie tin.
This stiffened up ltte tin rellector and
m&de a mount 10 al'taCh 10 a mast or
OIher tower moull I Ioca!ed the filter
and p reamplifier up st the anterna on
the angle bracket . A secondary
prearTllIiller will be used in the shack
wtIen I get time 10 mounl: the anlema.
The copper tape (318" wide) was se­
cured 10 the ptesue pipe with one
Iengttl 01doI.bIe-slc1ed taPe to hold the
Individual turns during winding . After
the turns went properly on the plpe I
covered the entire assembly with 2"­
wide lhlck packing (SCotctHype) clear
tape. This w~l weetherprool and hold

FREE
SAMPLE 1!!!10
COpy! ••

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Larges t·Circulation

Monthly Magazine
Articles · Classifl eds - Ads for Parts & Services

Also: Early TV, Ham Equip., Books,
Telegraph, 40's & 50' s Radi os & mor....

Free 2Q-word ad each month. Don 't miss out!

t-veer. $29.95 ($47.95 by 1st Class)
6·Month Trlal _$1 6.95. Fo reign - Wrlle.

A.R.C., P.O. Box B02·E9, Carlisle, MA 01741

-, Or Call : (508) 371--0512 (ii -

struc\. The choice depends on your
construct ion meltlods and the materi­
als on hand. I coosmciec several all­
tennas lor test pu rposes and settled
on the simple connecto r and coppe r
gimmick capacitance labs that I previ­
OUsly described as the easiest 10 du­
plicate and construct. This antenna Is
very IOtgiving in its measurements and
construction tectmiQues . I haven1 tned
it lor transnVlling as of yet but lor re­
ceiving it WOfks QUite well in the tests I
have per1Ormed.

Outside tes ts here in C ali fo rnia
should have been~e easy, with the
exception of during l he rainy season
!hat Is dlmping on us wiIh iIIIe le~ in
Sight My tests wil have 10 be limited
to garage tests and signal reception
lrom thiS limned location lor the time
beitlg- C/'lecI( FlQUres 2 and 3 lor the
actual dimensions for the helix areeo­
na construction. Some variation In di­
mension accuracy is OK; I used the
fudge lactor 01 10"4 as being accepI­
able . You do noc have 10 have a mi­
crometer to lay out the construction.
Use a PVC or Similar plastic pipe­
lttars white PVC, not black. I suspect
that black mighl be OK, but it might
have an enect on RF. mamesers lor

Get your bost prico
then call usl~!

(801) 567-9494 • (800) 942·8873
7946 South Slate Street

Midvale, trr 84047

Dealers for Kenwood. Yaesu, loom.
Cushcraft, AEA, Kantron ics,

Bencher. Diamond. Astron, MFJ.
Hustler, Amer-itrcn, Larsen. ARRL,

and morc.,;
Serv ice is also available.

up the tube. The bottom end Is con.
nected to a coaxial connector at the
base end of the helix about 112" from
the ecrtom of the coli. I tried severer
matching schemes, Including one us.
Ing a 1f4·wavelengltt section 01 copper
Jail to attach to the coaxial connector
and the bott()l'l\ 01 me helix. It used a
Tellon strip (shown wttite in Photo A)
wilt! a ItIickness 01 0.0 10" to inSulate
the capacitance lI4-wavelenglh strip
from ground. I tried thai melhod bur
dropped it in favor of the simple c0n­

nector and foil gimmick capacitor
shown in the ph;)tos. The~r strip
worked well and is easier to repro­
ecce.

The transmissiOn line spaced on
the 0.0 10" Tetlon was dropped as a
method to adjust the helix as oUlers
trying to dl4>IiCate the arllema would
have a ha rd l ime try ing to loc ate
0.010" Tellon. Besides, me simple
coppe r tabs don't look as nice bUI
WOf1t )..lst as wei.

Another method is 10 ground the
helical coil and lead a 5CkJhm coaxial
connectiofl as Ii tapped rum on the he-­
ax. I haven'! tried this meltlod. In any
case, eere lire several methods to Iry

10oblain ee baSI system)'OU can con- ;;;;:1Ir=~;'~~=~~;::~:;;;~;;~1~~iiI;'~;;~:==~:;~~~~;

CIRCLE 158 ON REAOER SERVICE CARD CIRCLE 222 ON READER SERVICE CARD

, u n A MATEUR RADIO SLR I JU

FIELD DAY KIT

AB-155 MASTkiTwith eight se" ·slackinV66'Lx1 .6"
dia aluminum MS-44 mast sections to make 40 tt
masl. Also lour each rope guY lengths 31. 40. & 50
II with dips; l ive guY rings. swivel base, six 15'
slakes. and 2 1b hammer. 70 Ibs Sh.
USED ¢ $99.50

TRIPOD ADAPTER, allows lttree MS--44 's as legs to
free-stand mast 10 24 tt; 4 Ibs sh.
• TRI-A8155 .••................ $15 w/AB·155 pun:hase

GUY WIRE ASSEMBLYSO l oot 3116'steelbraid wire
with two heavy-duty snap hooks on 1T 1011O steel
bracket with Iockino pulley and tension adjust. De­
signed for mililary antenna. but suitable for other
wire support uses; B Ibs. sn
' SMD·423629, UNUSED $1&.95

"""' f .O.I . U.... 0 .• VISA. MASTE RCARD Ami_.
AI'" IwSItiHi.. . w.-Iw"'- tllllotI

Ad*"' DI9I . 73 • ..-.. '111221-1573 • fll .11122J·1313

FAIR RADIO SALES
101li E. EUREKA . 80.1105 • UIIA. OHIO . 45802

CIRCLE 75 ON READER SERVICE CARO

• • •••••••••••••••••••••••••••• •• •• •• •• •• •• •• •• Factory Authorized Dealer & service For •

: KENWOOD •
! YAESU

ICOM
call Us For

Great Prices & Great Service

TOl.L ""EIt: OIlDDI UN it: t 100 244 21..
c......u. ,,_

•! THE~CENTER
••
• S13O _ SM-..Tx lRll ~121"""10
: FAJ( !Sl21"

''''''''...--_ _.....•.••

Direct Digital Synthesizer Kits
00S-3.5149 kit, $209 assembled .
• 2 Hzto 12 MHz, 2 Hz steps. Sineand TTL
• Dip switch or parallel bus controlled .
• 3"x4" PWB. Requires +/-5 VOC.
• 5ppm internal crystal oscillator.
00S3 PC: $249 kit, $399 assembled.
· 8 bit PC bus version of 005-3.
• Sine output to +2OdBminto 50 n .
· 0-70 dBstep attenuator added.
• Provision for external clock added.
• v-Basic and Csoftware w/sources.
ODS-It:: SS9 krt only
• 1 Hz to 524 kHz, in 1 Hz steps, sineonly.
• 4"x5" PWB. Requires +/·5 VOC.
• Dip switch controll of discrete DDS.

Call. Write. FAX or e-mail for catalog
Nowatech Instruments. Inc.

1530 EastlakeAvenue East, Suite 303
Seattle. WA. 98102

206 328-6902 FAX 206 328-6904
e-mail novatecbeesumo.ccm
CIRCle. 2S ON REAOER SER'VICf: CARD
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Your Tech Answer Man

ASK KABooii 17 0.'o"' ,...,",....

Rl 1.5 K

cen ter maximum signal on the receiv­
er's s-meter Nalurally, " you have a
scope, that makes things even easier.
(If you don't have a variable coli, you
sun can probably get plenty of Ire­
quency range with the two variable
caps-KB1UM.) lIlhe signal over­
whelms your I808iver, either switch in
its enercetor 01' move the lalfll)'s olJ·
put farther from the radio'. aruma in­
put.

A different t-re-e ral io could be
used; I used what I had available. C1
and C2 are raled 101' 1,000 volts DC
because tile lamp ci rcuit's common
"ground" to which they are oonnected

l1 2200 MHy JW. M..... 9250-225
/died Cal. No.871-3270 $3.36

Rt l .5l< 1/4W-seetel( $0.03

Cl ,C2 82 pF 1000V Disc Ce l1lmic
AleafOll SE· l026
"'lied C.t. No,2aS-l 026 $0.05

FigUffJ 1. A solution for 8 244 kHz toucJl lamp (see text).

cr "

tums out to be necessary, at teast use
a emeu-verue capacitor, perhaps a
couple of hund red pF, In se ries , to
avoid any AC line currents which
might blow your rig's tront eod out the
w1ndow--KB1UM.)

Once you kn ow t he freq ue nc y,
you' re ready to make your fitter. To in­
stall It, you must locate the lamP', OS·
cilJatOl' output lead; It's the one thal at·
taches directly to the inside bonom 01
the metal base. The Pi nelWOfk shown
In FlOUre 1 was desig08d lor my 244
kHz lamp , but it can WOl1t with other
frequencies if you use variable c:ornpo­
nerts. SirTW n.ne both caps and the

~ when the lamp shade antema
Is toue:hed , and a swiIch CitCUillo tum
thlI bulb on and ott.

I Cfl8Clted a lamp and foI.nd the os­
CillalOl' freQuency 10 be 244 kHz., W'ittI
many strong hannonics. My contM:ttve
method is 10 tune the osci llator output
to the lamp llhade antenna with a PI
networll.. This peaks the fundamental
and sharply reduces harmonics, which
greatly reduces Interference from ttIEI
tamp to TVs and raece. II also sharply
reduces Incoming signals to the lamp.
which Is the goal here. TtIEI lamp ee­
cult Is decoupled even more from In­
coming signals by the add ition of an
attenuator resistor In sertee with the
antenna lead, (Also, considering the
unpredictable Impedance of the "an­
tenna: the res istor probably hel ps
keep the antenna reactance from dls­
luItling the fitter's a~l UM.)

To l ind the la mp's oscillator Ire­
quency, connect a d ip tead between
the lamp shade and the anleM8 Input
01 a receiwlr 'tIII'hich can OOYltr such tow
frequencies. Then, tune around until
you find the Signal; it won't be hard.
{To be on the safe side , I'd try loose
coupling with some wire near the re­
ceiver's antenna. If direct coupling

MicflB8IJ. GMrKB1UM
ctl73M.me
70 RocJte 202 Notrh
PeltJrDotovgll NH 03458

A Curel
In a recentcoll.l'Tln. I pnnted a letter

l rom 8 tlam who was having trouble
with lOuCh lamps. Now, we all kl'lOw
how annoying those things can be,
with Il'leir harmonics all over the radio
spectrum. This unfonunale soul, how­
ever, was having tho reverse problem:
His transmitter was turning lamps on
and off all over his apartment buildlngl
I promised I'd print a cure II any reader
had one.

Good 01' ham Ingenuity came 10 the
rescue! Leo AC4DA has grappled with
the touch lamp monster and won. He
was kind enough 10 give me permis­
SiOn to print hiS fix, so here It is. I have
no opportunity to test it, but it makes a
lot of sense, and leo clearty knows his
sMI, so I'd be s.....rutty surprised if II
didnl work. Here 's an excerpt. With
some paraptvasng, lrom lao's letter:

A !OUCh~ consists a an osciIla·
lor with the output attached 10 the
lamp base and shade trame, a CitCUil
thai detects a shift in cscutator Ire-

Now you can
do something
about
the weather

Forinfonnation or toonlerwtth VlSA,MC:
TOlU'REE l.soo.tS&PEET (872--7338)

FAXorOO!I: 9Q8.6 17~

Or.send check, me or credit card no,and expo date to:

PEEr BROS, CO)lPA.'N e~.Jgn"l·~ '

rree Brochure OurZOtIl YN r ~11Mr-_c.

~ "" ld BootAs . 1Sllllld .lSZat Da¢OIt!

Our ULTIMETER· II Weather
Station protects your equip.

ment, gives you up-to-the-sec­
ond data to transmit on

SKYWAR..~ and A.R.E.S. networks
Tells you when hi gh wind s t hreate n so

you u n crank down yo ur lower an d sare..
gua rd other equi pment . You get over 20
weather functio ns:

===• . Wind Speed
and Di rection
(40 fl . cable) •
• Temperat ure
(25 n. table)
Chlll Fstlor •
t\lann5 • HigIW
lows / ti mes
Idate'S • Metrid
English • Op­

lbJal Sl'1f.empt)ing rain p,uge • :JO.da)' money back
guuantee • OJ1e.~ " lIITaIll)'

HOME WEATHEi STAnOX ,......001)· S179.00

Add • Second Ke)'boardIDlspla:; UnJI...Only 169.00

XE\\~ Add our PC DATA LOGGER Only $69.00
Del, in t·s,add $8.25 , hippins &: !l\Mlnn"".NJ f'"L add 6' tal-

TM -733A
Dual Band Mobile

2mI«O

TS-50S
All·Band HF Transceiver

.na the NEW
T$-$O$ 6 metm-

PRICING AND
ORDERS ONLY

TH-28A
2m Xmrt

Dual Band Receive

TS-950SDX
150W All-Band

TranSCEHVer

TH-22AT
2m Handheld

KENWOOD

~~~~ 1-800-666-0908

TM-742A
Dual Band Mobile

2m1440 Remole head

CIRClE 23.t ON RfAOER SeRV\CI: CARD

TS-450SlAT TS-850SlAT
TM-241 A 2m Mobile AII·Band HF Transceiver 1DOW A ll-Band T ransceiver

CALL FOR ALL YOUR EQUIPMENT AND ACCESSORIES
$20,00 Cash Discount On Most Models In Addition To Rebate. CALL FOR DETAILS!

NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE
TECHNICAL, USED G EAR, INFO 203-666-6227 24HR FAX 203-667-356 1

(Ji LEt!r~'!Lfs~'!!f!,~ !.f:!!fof!/f?,fjS INC.
Hours : M-F 10-6, ~ c:::::::I ~, C _O.D.s Same Day

SAT. 10-4 ..::.::. E:::I ~ OK Shipping

TH-79A1D
Dual Band

2m144Q
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FIgUre 2. A soIutiotIlora 208 kHz touch lamp (SH taxt).

)(
Antenna

2.2 MHyOutput 2.2 1<

..1 "" ' ... "mp20S ....
<H'

Commo,,-see 18J:l
T.... _ 3J182pf
Oscillator

may In lact be one side of the AC line!
Don't skimp with lower· rated caps or
you could create a serocs s/'loc:l( hal­

."'.
Start with 5k ohms for the altenus­

tor resistor R1 and see if the Iarnp stil
turns on and off when you tOUCh it. n
not, rodUce the resistance value until it
switches consistently. II your lamp is
al another I requency, some experi­
mentation may be In orde r. When I
modified another lamp, which was at
208 kHz, I had to add another 82 pF
cap across C2 and change the aneou­
alOr resistor 10 2.2k ohms, as shown in
FIgUre 2.

This was a simple but satisfying
project. The best part? My wile is
pleased with it!

Thank you, Leo, lor a wert-thought­
out SOlution to a vexing problem, I've
bean hea ring about these da rned

tOUch lamps for years, and yours is
lhe li rs t reasonable cu re I'va run
across. Good job!

OtNr Kinds of In.rfwence

Th is discussion 01 tcucn lamps
makes me lhlnk about other kinds of
Interference. Doe ptOblem I've run into
many l imes is harmonic output lrom
switching power suppiies. The ones In
desktop computers are usuall y com­
p1etely encased In metal, so lhey don't
make much, il any, noise. And, their
Ol.l!pul leads are confined with in the
computer's metal ease. so no RF gets
out that way eithe r. The only exposed
item is the AC line cord, wtliCh seems
weRenough littered that it's pretty qui­
et. Other kinds 01 switching supplies,
though, often have lillie or no shield­
ing, and lhey can make quite an RF
racket. The little one on my lax mao

chine Is a doozy, and my carncotder's
charger/adapter Is even worse . Both
of these sl.C)plies are In plastic cases,
with only a small Internal shield.

Is Il'Iere a fix? Unlike With the touch
lamps. the output of a switching sup.
ply cannol be interruplecl with a PI net­
work filter, AI least, nOI as far as I
know. You'd need a very lew-rests­
lance, high-current Induclor which
cou ld hand le lo ts 01 current . And,
many switches malfunction if there', a
lot 01 IndlJCtance on the output line.
So, electrieally. you're In a bind. The
only cure 01 which I am aware Is me­
chanical shielding. A good metal boll
and peftJaps a lorold around the out­
put lines can help. Frankly, I haven'l
been very successful at quieting these
things doWn.

And what about miCroprocessors?
Everything from my lax 10 my VCR ra­
d iates some amount 01 wldeband
noise, thanks 10 the digital goodies in­
Side. By lheir very nature, digital sig­
na.ls are rapidly fis ing and lalling puls­
es, which means lots 01 RF hash all
over !tie spectrum, It's not real strong,
buI lt can be strong enough to get Into
a ham receiver, a TV or a shortwave.
esp ec ia lly with an Indoo r antenna .
Electrical f iltering within the of/ending
box Is pretty much out; you een stop
the potses or you stop the digital ee­
vice 's operation. You can, 01 course,
shield me device in metal. Also, lines
coming In and out can be nnereo with
toroids. Much digital noise is pretly

high .... lrequency, so those toroids can
really make a d ille ren ee. In ta ct .
they're one of the lew fixes rve ever
actually seen work.

Hell o? Hello?

Telephone Circuits can be very sus­
ceptible 10 RF lields. The phone com­
pany does sell l ilters wIlictI can help
acne a bit. But, wilh lOOay's all-elec­
trl)r'jc phones, aRM 10 telephones has
gone up, thanks 10 aJ those nice, rect i­
fying dioc:te and transistor jundions in
there. With the old phones, the only
active circuitry was in the louch pad;
the voice circuits had nary a single
transistor, so il was pretty narc to In·
duce a signal. AtI. the good cr days!

Cordless phones and baby monl·
tors are another maner. Most operate
in the 46149 MHz band. which is pretty
fer from our coeratcne. except per­
haps lor 6 meters. J've never seen one
get Into ham recept ion, but I have
seen nearby transmitters 01 various
kinds get into the phones. In teet. I
saw one case where a mys terio us
pulsing noise was coming from a baby
monitor's rocelver. Thal'lks to my ham
train ing. I recognized the pulses as
Morse eeee r The letters made no
sense, though, and I guess n never
know where it was coming lrom. But it
sure was weird to hear II on a baby
monitor at 49 MHz.

Well, that 's it l or this month . Until
ne xt time, happy inte rference-f ree
communicating and 73 de KB1UM.1iI

POWER liNE NOISE PROBlEMS?
Or problems with other locally-generated noise?

JPS Commumcanons . Inc., the Noise Reduct ion People, proudly introduces the

ANC-4 Antenna Noise Canceller
The ANC-4 removes locally-generated noises BEFORE they get into the
receiver t The unit installs at the input to your receiver or transceiver and
includes two noise antennas: a short Whip and a short wire. Type UHF
connectors areused to interface the unit w ith your antenna and your receiver
or uaascetver. Two front panel adjustments, PHASe andGAlS, al low local
ecce level to be virtually el iminated from yourreceiver and let you hear whal
i, going on beneillh those noises,allat a very affordable price. IIis especially
effe<:tive al cancelling local computer noise, electrical equipment noise and
POWERU~'ESOISE. Automatic BYPASS when transmilling. Can also be
used as an active antenna. Unit requires 12VDC @ 300mA. All mating
connectors are suppl ied with each unit.

OIher fineJPS AmalcurRadio prodUdS include: NIR- I0 Soise& Interference
Reducer : NRF-7 Geeerel Purpose Noise Reducer & Filter Unit: NTR-I
Wideband N"oi5eand TaD( Remover;SS1V-( DSPFilter for SS1V: l'\'F-60
DSP Spectral Notch Filter. I 15VAClI2VDC adapler avai lable

~ JPS Communications. Inc.

"First and Finest in DSP Noise Reduction'"

TOLL FREE ORDER LINE: 800-533-3819
W e aceepI MC, VISA, Money Order, Of" Check ($US)

P.O. Bol( 9n57, Raleigh, NC 27624
FAX: (919)790-1456 Technical Info: (919)790-1048
Compuserve: 71673.1254 Internet jps@nando.net

Contact us for a dealer near you.

CIRCLE 285 ON READER SERVICE CARD
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Phofo B. After Iobsler btdl we wenl back 10 rhe ham shack to /hank Jim and hiS
studetlls. (EWJy Daddio at left)
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HAMS WITH""CLASS""''''

classes 10 participate in the "LObster
Fest." One of my seventh graders,
Billy Dadd io, volunteered t us lather,
who is a chef, to help us out we also
nvited several parents lrom our sup­
portive PTA 10 join us at the table.

The Ma ine Lob ste r PromoUon
Council sent us a carton 01 goodies
that really added 10 the festivities thai
day. They sen l lobster pins, caps,
posters, nutritional ~ides , ancI recipe
booKs lor the dlildren. They even In­
cluded lobster crackers and an apron
lor the chef. Ms. Sukhedeo and Mr.
Daddio did an incredible job showing
tbe children how to prepare the lob­
ste rs an d then how to cook them .
They were both so knowledgable that
~ became one more incredible earn­
ing experience lor my students. Three
children had never seen or eaten lob­
ster before.

A local restaurant, Real Madrid,
don ate d colorful lobster bibs lor
everyone. Parents provided side ctsh­
es 10 have with the lobster. and 8
fabulous table was set. Even the pho­
tographer and reporter from our Iocer
newspaper joined us for lunch, Per­
ents. our principal Ms. Barbara Glass,
man, other administrators, teachers ,
and children; all breaking bread to­
gether as the culminating actMty of a
ham radio experience provided quite
a picture.

Alter a deliCiOus lunch prepared by
Ihe stucente. we went back to my
room in time lor the TV cameras to
capture my children and the principal
getting on the radiO to thank Jim and
Ron Cote , me principal 01 the
CheI:league Island SChool. lor sending
u s Ihe lob sIers . We e ven had a
chance to thank Mr. Thomas , who
packed and shipped the lobsters for
us, on a later radio cortacI.

I do not kmw how ttVs radiO expert­
ence coukl have been any better from
an educational and cultural point of
view. I receiYed "thank you" noles from
some of the parents. who assured me
thai their chi ldren would always re­
member the Lobster-Radio Day and
all the Ihings they leamed. ts there
anybody out there who "ill doesn't
see the value of ham radiO WI a class­
room? II

Photo A. The chilaren were exened wnen /tlBlobsters arrilled from Maine.

and family phOIOS a ll depict ing a
young child's ile on our Island In New
Yon<.

One of the best profec:ts was that of
two students who vk1eotaped a trip in­
10 Manhattan as seen from the Stalen
Island Ferry. J im 's kids were so
amazed to see that the largesl lerry,
the samuel Newtloose, carries up to
6 .000 passengers. The smaJler lemes
carry ~ 10 1,280 passengers and 40
vehicles. The live·mlle ride past the
Statue of Liberty, Ellis Island, the Ver­
razano Bridge, and other famous Iand­
mal1ls was recoroee on lape by my
students,

All the child ren's p rojects were
shipped out In large cartons to Jim lor
d istr ibution amongst the island
schools . According 10 Jim and to the
Islan cl teacners I spo ke with, they
were simply ove rw helmed at th e
wealth 01 Information ccuectec by my
students and forwarded to them.

Next began the wonderful rectpro ­
cal exchange betwee n the schools.
Jim senl us photos of the venous is­
land schools , along with a videotape
showing the island children on coarc
their lathers' l ishing boats. My classes
sat mesmo rlzed as thay wa tchad
kindergarten and nest- and second­
grade youngsters handling lobsters
and crabs as It!ey eKPIalned how the
eecs were constructed and used. AU
the geography and socia l eruotes
books about Maine coutd nol have
had the educational impact on my stu­
dents thai the letters, books, lapes,
and rad io ccntects d id. They were
talking abOul things they leamed 10
their ()(her classes. Other teachers re­
ported baCk 10 me how excited the
children in Ihe ham radio program
_re aboU: whal they were doing and
learning wilt! the kiOS In Maine.

Lobstltf for Lunch

Urtlelievable school -wide interest
and exeltement broke oot when Jim
announoed on the air one day that he
would be sending us six live Ma ine
lobste rs. I enlisted tha help 01 Ms .
Sheilah Sukhedeo, our home and ca­
reer skihs leacher, 10 do a team teach­
Ing (and ea l ing ) lesson wilh me. I
chose one student " om each 01 my 13

A iling In the Picture

My students came ~ with the idea
of sending souvenirs. videotapes 01
our school, scrapoooas. and reports
abOlA Staten Island and New Yo'" City
to their ccoueperts WI Mane. I d'IOS8
a team of studenls to take video
footage 01 our physical education
classes WI the gym. our assembly pro­
grams, our shop classes. lhe school
cafeteria. and vari ous classrooms .
The favorite footage of the children at
J im 's end seemed to be our kids
speaking with them 00 the radio. They
a lso gol quite a dose 01 "cul tu re
~ when they saw lootage of 563
Sixttt-gtaders all having lunch Iogether.
Many "oohs" and "ahhs" were reported
lrom both ends as a wonderful letter
exchange be gan be tween the IwO

',"-.
We have also made con tact with

four other island schools In the sys­
tem. My students have had the lun of
speaking with children at the longfel·
low SChool on Great Cranberry Island,
the Islesford SChool on Little Cranber­
ry Island, the Swan's Island School,
and Chebeague Island School. All my
students got so caught up with the ex­
cit ement of the contacts each week
that a spontaneous outpouring of the
most wonderful scrapbooks began to
arrive In my room. snoeote put to­
gethe r sc rapbook s showing all the
te s t-Iced restaurants , supermarkets
and movie complexes on Staten Is­
land. Several youngsters did a project
showing the various stores and attrac­
tions at the Stalen Island Mall. We col·
lected maps, brochures. travel folders

schools were located on Islands, Sial,
en Is land was very dlflerent trom
Frenchboro Island. The differences
and srmuannee eeceme the locus 01
mosl of our conlacts dtJring the ren
lew months.Getting a Taste of Radio

As Ihe delicious aroma of broiled
lobster waited down lhe hallways of
Intermediate School 72 in Staten Is­
land, New York, every child in OUf
school wiShed lhal he or she 0CllAd be

in the ham radio program. When the
"Eyewitness News" teleVision camera
arrived. it looked like a rock concert
crowd outside my classroom door.
How did !his eXcllemenl gel generat­
ed? ThtoIql contacts on the radio, of

"""""In early fa ll , J im Wilmerd ing
N4MDC and I IIIOf1led out the sched­
ule lor whal we believed would be
some exciting school comeers that
term. u t te did we know the level 01
eXCilemenlwe were Igniting. Jim Is the
Project Director 01 the Island Institute
Schools in Rockland, Maine, A dear
friend !of many years. Jim and I have
atways shared the philosophy that us­
ing ham radio 10 stimulate interest in
school curricula Is almost always a ier­
rifiC experience lor the studems. Since
the Island Institute offers educational
resources lor the 14 Island schools In
this scenic part of Maine, Jim knew
thai introducing ham radio 10 Ihe small
Island schools would be a greal edu­
cational experience lor those students,
and for mine as well.

One of the first small fishing Islands
we spoke to was Frenchboro. This Ie­
land has a one-room schoolhouse with
eight children in grades K·8. Imagine
my try ing to describe this to my 13
ham radio classes In grades she, sev­
en, and eight. Our total school papule­
l ion Is 1.800 plus. When the children
firsl made radio contact they au appre­
ciated the fact that even lhough bOth

Car0i6 Petry WB2MGP
Media Menfofs, Inc.
eo. 80x 13'~
SIB/en IsJand NY 10313-0006
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The first and only magazine
written especially for the

newcomer to a mateur radio.
Radio Fun is packed full of informa­

tion to he lp yo u ge t more fun out of
amateur radio. Basic "how-to" ankles
will get you up and running on packet,
ATV. RTIY, DXing, and the dozens of
other activities that make amateur radio
such a great hobby. You·1I get equipment
reviews geared toward the newcomer.
We'll help you upgrade 10 a higher class
license with monthly columns designed 10

teach you what you need 10 know in a fun
and exciting way. You·1I find it all. and
more. in the pages of Radio Fun.

Don't wail another minute. Subscribe
today for only $12.97 for one year. That' s
12 issues of the only ham magazine thai is
geared especially for the newcomer. or any
ham who wants to get more fun and
excitement OUI of amateur radio - Radio
Fun!
SAVE 46% OFF COVER PRICE

Gte IIKlI't fll. out of radio ",il il Radio J·u. !
12 issues-SU.97

Call 800-677-8388
or fltl in lnached cud.

Say You Saw It In
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C. W. WOLFE COMMUNICATIONS

1113 Central . flollingl. MT 59102
406-252.g220 Fax: 406-252-9617

CaIJ Of ....-it" lorwmonf~

CIRCLE 20 ON READER SERVICE CARO

SERIES MODE
Powerllne surge protecllon

• EFFEcTtvE- required protection for
inlercomected ornetworked ~pment

• Re IABlE- rnn-saaificial des9l
• SAFE·· Uses I"(l MaVs
Award wfnnlnl Series Modllechnology
eliminates thedestruclive energy 01 surge YOItage
and SlI"ge current!

Calor write lor fIJI delais klday. M. about)'W" ham
(lpel'3tlrl dub Oscot.l1l

zerasarve Inc.
944 Stale At 12 Frend1tlWn NJ 08825

800-996-6696 FAX (908) 996-m3
CIRCLE 268 ON READER SERVICE CARO

2 Meter Portable
Arrow (shaft ) Antenna
'Thi. ; 1 the one you have helll"ll about.
('"h.II~. from 1I ..R!km ruck to II

Olt....... &. L.i,.ht WeiKht
Simply rM lk<l $ 73.22

Arrow Antenna lncludefl
Shipping

1461 Peacock Pl. (303) 663·5485
Loveland , CO 80537 Fu: (303 ) 663·5065

CIRC LE 80 ON READER SE: RVICE CARD

For The Ultimate Shack!

100%

made in
me U.S.A.

Imagine your callsign on the
A.R.E. Classic Clock!

• 6eautilul, larrWiated Otiginal artwork_
• Qu ality Quartz movement.
• Suitable for waUor desk (approll. g.lC9"x2").
• Runs on one AA battery (irduded).
• Orly $39.99 (plus $4.50 shipping in U.S Aoreign

orders FPO NewHa~re).

• Specify caflsign and choice of simulated walr"lJt,
lig ht oak or black. lrame.

• SencI cneck or money order 10 ;

A mateur Radio Excellence
Box 1551-Manch ester, NH-el3105
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"Another innovation which it is
about bloody time we started working

on is duplex hamming. "

NEVER SAY DIE
Continued lrom page4

into. Health, eeoeeuco. clime, enter­
tainment. the arts, and so on. Please
note that I have not even hinted at
your going into business making 8
ham product. I canl Itlink of anyone
wno's gonen rich selIng a ham pr0d­
UCt. We hams are famous lor being
lnJgal. A lew hams have started out in
the ham business and thefI gone on 10
make more commercial products with
success. Tough wa'110 start.

Read magazines and eoces. l.ooI<
lor new ideas whiCh can be commer­
cialized. When I was working as an
engineer lor Airborne Instrument lab­
oratories I ran across a chap who'd in­
vented 8 greal new microwave anten­
na. I pointed out that mic rowaves and
audkl had the same wavelengths, so
he'd Inadvertently invented a new kind
01 loudspeaker. We spent a summer
developing a proto!ype, sncl then I set
up 8 company and started mak ing
'em. He Slayed with AI L

These oays I see opportuBties for
new products and services at every
tum. My problem has boon finding the
people I can depend on to follow
through. There 's just so mudll can do
by myself, and een I have 10 depend
on Olhers. roars been a major pr0b­

lem for me. so I do what I allOY . ..
starting new eosoesses. getting Ihem
going. sod then I tend to seI them otl
to get out from under lhe need to keep
managing them, which prevents me
from being able to start new business­
es. I realty hate having to wolil with
the financial reports. which cecores a
full-time responsibility by the time you
have a hall dozen businesses.

Since t can't do it all. it's up to you
to get off your , . , er , , . couch, put
down the TV remote. and get busy
starting new businesses. How many
magazines are you reading a month?
Wetl. I'm probably reading and check­
ing through several times as many,
How many books a month?

Auto-ldent

II yotIve been making any ertort to
learn about dig ita l communications,
you have a license to develop ee new
p roducts we'lI be seeing. I' ve ers­
ClISS8d some of these in my past edi­
torials. whictl you·...e leI go into one
eyeball sod out the other, The time is

not far otI when we'l be building ioto
our rigs an already available inelCp8n­
Sive chip wtMctl wi. identity our IJans·
mitters for us automaticatly. The next
and obvious step is to design (and
seU) a decoding Unit fo r receive rs
whiCh will complelely change amaletJr
radio . Thi s will be an even bigger
change tnen came about with reo
pesters. where we standardized eben­
nels and made n possible to make
contacts wilh friends just by lislening
on one frequency.

With a receiver which can be pro­
grammed to alert us when someone is
calling us. we're going to move into a
new era. On lhe high lrequencies we

wi ll be able to have our receivers tune
ee bands lor desi red callsign prefixes,
or lor the canstqns of friends . We
probably should establish a few calling
charw1e1s to be used tor I1i\iating coo­
tacts. When a contact is made the cc­
erators woukl then move to an unused
lrequency 10 carry on, freeing up the
calling chaMeI.

Now. you can wait for all this to
happen, or you can be one of the en­
trepreneurs who develops the system
and cotlects royalt ies o n it from tl'l8
ham gear man ufact urers . Or you
might. if you have the same defective
genetic problem I have. go Into bUsi­
ness manufacturing the needed ec­
cessores.

.With that kind of operalion made
possible we [ust might be able to at­
tract more hams to our hobby. It'l l help
make hamming more like usi ng the
telephone. but with the advanlage of
almost unlimited groups gelling to­
gether to talk,

Anolher iooovalion which it is about
blood) time we started woliling on is
duple.. hamming. Lotdyl Here we are
In 1995 and we 're still making one-

way transmissiOnS 10 each other , , ,
and over to you. That's slupid, In past
edilorials r ve discussed se\'efBI ways
ol sotving this, but not one of you has,
as far as I know, bothered 10 ec one
blessed thing, The telephone compa­
ny has been able to provide duplex
operation, ellen on overseas calls. for
over 50 years. while we hams are Just
one small step ahead of buzzing each
o lher wit h spark gaps, using our
cetc...ed Continental Coda , II tsn't
Morse Code that we have been using,
by me way. Instead of lying there on
lhe couch gUZZling beers and smelling
the flowers, some 01 us woukl do bel '
ler to sniff some Energine and get a
move on.

Where'. Fax?

Just because the Japanese eng i­
neers who have been designlng abOUt
95% of our ham rigs haven' bUll In a
lax jack so we can exchange faxes is
no reason lor you to Sit there eeaee­
ing your , • , er . . . ear. How abOut

build ing a f ire under your soldering
iron and wtlupping I4l a circuit we can
instal In our reecs so we can plug a
fax maCl'line into our rigs?

Wouldn't you like 10 be able swap
diagrams, magazine eneee. and sluff
like that? If I see any signs of activity
along this line I'll start the ball rolling
by an nouncing tnet permission Is
granted to fax any pages from 73 over
the ai r, Th is should help get around
any possible copyright problems which
might. bul are unlikely to. arise .

I don't know about you. but when I
read magazines I tend to tear out lhe
art icles I find of special interesl. I've
gollwo file drawers fuU of this stuff, an

filed according to subject. I'd like to be
able to answer q uestions I get over
the air by not just explaining some­
thing. but also by being able to fax an
article ol two on the SltIject whiCh the
other chap will find Interesting. I know
that I'd be on the air lar mote often if
we had somelhing ~ke that

Readers now and then l ake ire
trotble 10 clip artiCleS they think I'd be
interesled in, I read a lot , but I sure
can't read everything. so I really ap­
preciate getting ences on cokl fusion.
educational ad...erees. health care ad­
...ances. ham radiO, submarines, rag·
time , and so on. Until we get lax work·
ing with our ham rigs, use Sam's Snail
Mail.

Of course, once there's a way to
swap clippings. I'll have 10 Index mine
and scan them in so I can have my
computer send them withoul me hev­
ing 10 lind the right l ile folder and look
through for the wanted article. Oh well.
I have my books. COs. and my video­
tapes pretty well indexed, so what's
one more index?

That reminds me, Years and years
ago (1930s) one or two ol lhe broad-

cast stations (WOR wa s one) were
sending newspapers by fax at nighl.
but it never caught on. Now how diffi·
cul t would it be to FM a broadca st
band carrier (phase-shift) enough to
run a lax mactnne? RadiO statio ns
could offer this as an addilional ser­
vice, right along with their normal
broadcasting . One of the things I've
been hoping to find lime to do Is try
out a talk-show format for radio where
I would discuss new music releases I
think people would like, occes.poems,
and discuss SOlutions to our major so­
cial and political problems. With a lax
system also available I cookl have the
lisleners get faxes of background mao
leriat on the th ings I'm discussing.
There 's an awful lot of 900d stuff on
!he radio thaI is hean:t once and lost

II wouldn't be long before we had
fax tlXlers whiCh woukl check all the
local radio stations for hues on maie­
rial we program it to pick up for us.
Our coeocters WOlAd save it for us to
chec k. We could then print il out or
just erase il.

Someone will probably develop
such a syslem and make millions on
the royatties. Put me down for 10% lor
me idea. okay? I deSCribed the firsl
laptoP computer to a Japanese friend
of mine. He went to Kyocera in Japan
and convinced them to make it JUSI as
I had described it to him, He then got
Microsoft 10 do the soflware I'd sug·
qesteu. and irs been the most sue­
cesstor laptop computer in history. No.
I didn1 gel any money or even credit.
and my friend stopped talking 10 me
and is now a multi-millionaire. When I
see whole magazines devoled to lap­
toP~uters. f enjoy knowing I had a

part in their development. Oh, I know
ectcce woutd have come along any­
way, so I just played a small part. But I
98t satisfact ion oot of knowing that
I've helped a li ttle 10 move the world
along wilh cellular telephones, com­
peters. music, and so on. How about
you, what have you done so far? Do f
have to come I4l WIth the icIeas tot you
and then push and push to get you off
dead center?

Here'. Another Ide8I

How about inventing a Simple pair
of roller skates thaI can be quiCkfy
stepped into .. . sometlling like putting
on skis these days? Make 'em light.
The idea is 10 make it easy for people
to put on the skates to get around
town fast . and then take the m 011
when they pop Into a store, on a bus.
o r lhe subway. People need some­
thing like this to get around our cities
Quickly. II would beat the heck out 01
walking,

Nol everyone knows how to skate
now. but If a product like thi s were
available , we 'd have octogenarians
skating. The nextlhing you know we'd
see more streets closed otI from vetM­
des and lanes lor skating. I SI4lflO58
we 'd want both in·line and the old
four·wheele rs. I know I'd be right I4l
f ront in tine to buy a pair, and the
shoes needed to mate wrth them.

I remember seeing a TV segment
on the chap who invented the in-line
skates. He got shafted by the manu­
facturer. so he's llying to invent ar'Kl1h­
at new product and maybe be a little
sma rter o n Ihe business end next
time. II you know where I can gel in
touch with this chap, I have ee idea
he needs to make zillions. You cou ld
too. but I can 't get you away from
watching ball games on TV and wast­
ing what's left of your lile rag,chewing
on 75m or the local repealer.

Your Other Legacy

Your wile is probably used to being
a "radiO widow," mostly gelling 10 see
the back of your head at the operating
table. BUI are yo ur kids ra dio or­
phans? Is your family resly a one-par­
ent family? A recent study showed
that the a...e rage American fa ther
spends five minutes a day with hiS kid.
Fi...e lousy mtnutes? And then he
grumbles about family values not be­
ing taught. and WOl odeis latet wtly hiS
kid has "oone bad," OM, your kids are
the most important legacy you ' re
going to leave when you get your trea­
su red Silent Key award trom Ihe
ARRL You better figure out some way
to spend more time with 'em.

Read to 'en. Tell them stores. Find
out what problems they're having in
school, or even wilh you, Be a dad .
not just that guy Silting there at the rig
every night telling them to keep the
he ll quiet . The average kid spends
three hours a day In rront of lhe televi­
sion. That's a terr ible habit to give
them lor lile. Start eal1y and make TV
a privilege, not a right . You might insist
that they only walch ...ideotapes. In
that way you can guide their ...iewing
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and not let them get hooked on stupid
sitcoms and trash TV like Oprah o r
GeIBIdo IrueMewing 4OO-poood black
lesbian mothers.

Get them interested in reading, in
poetry, in d asSiea' music. Help them
leam skills such as skating, ice skat­
ing, skiing, swimming, ;.ggiing. bicycle
riding , some magic tricks, building
electronic kits, using tools, repairing
things. 00 your children have their
own desks and quiet place to study?
00 they have a wor1Wench, tools, and
some test equipment? How about tnetr
own computers? And nol lor games.
How aecut a chemistry set? How
about painting? What musical Instru­
ment are you encouraging them to

"m?
I've seen NoviCes 01 lour, and an

Extra Class girl 01 nine. Gel your kids
going and Ihey'I be sIlc:JM lQ you how
to handle packet tramc and make
satellite contacts.

Yes, I know it's difficu lt 10 break
your own habit patterns , so why not Iry
to spend 10 minutes a day will'1 your
kid inslead of live. It'll be a start. My
lather didn't spend l ive minutes a
month with me, and I've never lorgiv·
en him.

Well, that's enough lecturing. Now
stop screwing up. Start reading some
01 the books I've been recommeflCling.
Did you gel Kinship WI/h AI ute yet?
1/ your kids are young, start reading
the Oz books 10 them. I've been want­
ing to put these aI on taPe Jot kids lor

a~ of years now, bullt1era never
seems to be time. I've go! every one
01 L FranlI Baum's Oz books. Did you
see thaI wonderful TV movie they did
01 tim a lew years or so ago? rve go!
it on tape so I can see it again now

-"""'.
I also want to tape all of Ernest

Tho mpson Seton's animal stories .
They're labulous and I've got most of
his books. Fo r adults I want to do
tapes 0 1 tne Kal lung stories by
Ernest Bramah. His books are terri/lc.
Sigh.

But then, as I walk through my li­
brary I see book aller book thaI I know
you would enjoy. Benc:hley, Stephen
Poner, H. Allen Smith, Par1linson. It's
even worse when I start going through
my CD eoeecuco. You ought to hear
this . . . and so on.

RaiSing the best posSible kids you
can is not intuitive. You not only have
to overcome your own crummy train­
ing by your parents and the great
AmeriCan school system (which is a
disaster of major proportions), you al­
so have to lighl against the currently
enrrencnee systems lor dealing with
children. And then there's tne pee r­
press ure rroreter.

I've covered m uch 01 this in my
book Declare Waf and the cccetes.
which I'll eventually put together as a
second book, I shouk:l do a book. just
on how to raise the besl children you
can,

Children , like dogs , are pre-

grammed to please (called instincl),
bUt unless you take lhe lime to give
them the training they need and want,

they 'll cause you and themselves

,'""""
Now, how come your n'ne-year-old

children or grandchildren aren't Extra
Ctass hams? Why are they dressing in
peer-induced clothes? Why are they
lislening to rap and punk rock instead
of classical music? Hey, they're what
you've made them. Or neglected to
make them. Five minutes a day, eh?

No More Novice,?

What do we really need the Novice
Class ncense lor now? Now thai we
have the ro-ccoe Tech Class eceese.
the only major atlerence between that
and the Novice Cass 81l8m is that the
tecMiCal questiOnS are a little harder.

OId-tmers who predate the Novice
license may remember thalthe whole
purpose 01 me license was to give
newcomers an easier way to leam the
ecce. The idea was to start them slow
at 5 wpm and let them bUild up their
speed by getti ng on the air in the
Novice CW bands and build up to 13
per,

Tw o things have changed since
then. Two important things. Important
enough to get the FCC to reconsider
the value 01 the Novice license. First,
with the value altha ecce approaching
zero as far as providing trained 0pera­

tors lor the military in time of war,
whiCh was one oIlhe OliginaJ reasons

tor mainlaining the code req.airement,
there Is no valid reason lor contirlurIg
10 demand that aft newcomers de~eIop

code skills . Yes, untiIlIle ITU remowes
the reQUiremenl lor -a knowledge of
the code" we1 hawl to make sure that
lieensees have thal But this is Ufilled
by a 5 wpm test. and I now have a
booklel out which explains hoW any­
one can pass the 5 wpm lest with less
lhan one hour of training. MOSI people
can do it In 20 minutes. (see the ad on
page 67.)

The Conti nenlal Code (we don't
use Morse) Is as passe loday as spal1l
transtrntte rs. Oh, I'm nol pUll ing CW
down as a /un mode. I'm just pointing
0Ul thai it has no practical use In the
world 01 1995 ceer than as a fun re­
rTWlder 01the tong past wtlieh hoes on
in amateur radio and Newington.

Nole that I am not going to say one
Single word about the effects of keying
a powel1ut transmitter on and oft near
the human body may have on the 0p­

eration of that body. Nor am I going to
upset Elttra Class hams by pointing
out that although virtuaNy all hams are
crazy. by far the worst Offenders are
Eltl ras. I would never say met. since
some 01 my worst enemies are ee res.

oe yes, the second basic reason
why lhe 5 wpm Novice code speed Is
slupid. One of the reasons minions of
potential hams have been kepi out 01
the hobby has been the code skJI re­
(JJiremenl. This~ 10 break down
.men the NoviCe Iicens& was Initialed.
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"So let's let the hams who want to
use CW do it and stop using the

code copying skill as a way to keep
this an exclusive hobby."

Before lhal we all had to stan 0Ul et
13 wpm. One thing we didn't know
then was how [he mind learns to copy
the rode. The system, from the begin­
ning, was to start people orr slow and
gradually build up lheir code speed.
This Invariably led 10 the mysterious
and Inlamous 10 wpm "plateau." SCI­
entists didn1 find out ...,lillaifly recent­
Iy what was going on. Now we know
that the graduated speed method Is a
major burm1ef.

As I've explained endlessly (well . It
seems 10 me \tIa1 I's been endlessly,
bul every time I bllng II up at a ham­
lest talk it seems to be a news ftash 10
most of the pe<lpIe presert). when you
start out learning the code the usual
syslem Is to Ieam the ctIasaCIers and
then listen !of the lits and dah$. Dah­
dit-d it . Hmmm. Lel's sea. oh yes,
hrs 8 D. In~8f lenns you set
up 8 1ook~ talJle in wtlllrs lett of 'fOAJI
mind after our school system has gtA­
led most of it. and compare the dahs
and tIits with 1hI. The problem hef8 Is
Ihat the table is on one Side 01 the
brain and your ears and hands on the
other. The brain was probably de­
signed \tIa1 way 10 BloW us 10 play the
piano and other musical instruments
withouI haYing to lhlnk about every fin­
ger mo..elT1el lt. And 10 Iype.

When lhe brain reaches lis clock
speed. wtlld'1 is abolf 10 ""1Jffi. thai's
all there is folks . Plateau. Now you
have to sten all over and learn the
code as you should have In the first

place, lelting your fingers write or lype
the characters when you hear the
code patterns. No thinking allowed.
Thinking [us t stops everything . as
yo u've probably noticed when you
miss a character. Then you miss a
bunch before you get back on euic­
matico

In view 01 this underst anding 01
how the brain works, you can see lhal
the Novice 5 wpm test as a way 10
help newcomers gel up to 13 ""1Jffi Is
not just tolally orscerctc. irs stupid
and detealing to the whole purpose of
the eeeose class.

so ere do away with it. Irs caUSing

ne~ endless misery and is d0­
Ing the hobby serious harm.. When you
look at it in this perspective the Novice
Class otters zero benalits and Is seri­
ously clamaging 10 amateur radio.

Combtnlng the Tech and Generlll
CIa•• Ucenses

Just as there is no ratiOnal reason
for the Novice rceose. there's also no
good reason in 1995 lor demandi~
the 13 wpm lest lor the General Class
license. So let's reinstate the same

technical exams lor teens and Gener­
als and !hus be able to dump the Tech
license. About the only use lor the
code these days. as I mentioned, Is
as a lun mode lor hams. So leI's let
the hams who want 10 use CW do it
and stop USing ltle code copying skill
as a way to keep this an exclusive
hobby. Whet do I have to do. bring a
class ecnon lawsuil on behall 01 the
Qaneral public aga inst the FCC and
!he AFlFlL to break this link with the
diSlanlpast?

Wilt1 us using about O.13% 01 our
allocated I~ies , and with our vir­
lual1y unused ham bands the ones

wtiCh promise the most value lor us In
the luture, we're going to be big losers
if we cklt" gel In some }'Ol.I"lgSlers to
help populate our emply bands. With
the average ham age being in the 50s,
you know as weKas I do that lew of us
older hams have the gLMTlpl:iOn or !he
ume to pioneer new b and s and..-,.

The lad Is Nt amateur radio paid
back Ihe public lor the use 01 our
bands when lhe averag e ham age
was In the 20s and 3OS, and since the

League's Ince ntive Licensing erem­
storm 30 years ago, we haven't been
worth beans as lar as ou r contnoo­
lions are concerned. We've almost
stopped Inventing and pion eering.
That lakes youngsters .

Why the Extra Cia• • license
Today?

20 wpm code? Give me a breakl
For what? For a lew lousy kHZ of ex­
clusive CW end phone bands . Big
deal . 25 kHz on 75, 40 , 20, and 15
meter phone . And ditto l or CW on
those bands. Lar s cut 0Ul !his elitist
baloney. re eventually like 10 see one
class 01 ham license. as I've men­
tioned eetcre. Plus I'd Wke to see us
experiment with removing mode dis­
Crimination on a band and see II It
he lps or hurts us. In the meanwhile.
tel's lake an Intermediate slap and
combine the Extra and Adva nced
aass licenses. we can do that by get­
ting rid 01 the 20 wpm code test and
USing !he cuneot ExIra Class IedlnicaI
test Ths is ~5ed 10 be a techni­
cal hobby, right? Well , leI's make II
eet.

We could rename the NoYIce-Tech­
General Class license Class B. or Pe­
on Class. and the Advanced-ExIra as
Class A, or B ile Class. Just kidding.
Sona. And if there are any mililani po­
litlcal correctness )arks out there who
object to me using !he won:! peon. go
jump in a nearby lake. Or 8 remota

one iii
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Ham Doings Around the World

Ustitlgs am tree 01 chiuptJ as space permits. Please send us your Sp«:iaI E'tefIt
two months kl advance d !he iSsue you want if 10 appear in. FOf elCBf1Jlle, if ,ou
want it to appear In the April i ssue, we should receive it by OCtober 31.
Provide a cJear, concise summary d the essential details aboU your Speciel Event.

...,
COLUMBUS, IN The CokImbus ARC
Hamresl will be held at Barttlolomew
Counfy 4-H Fair Grounds, Family Arts
Bldg., State Road 11, 8 AM·2 PM. set­
up Fri., Mar. 31st, 6 PM-10 PM. Talk-In
on 146.7901 .190. Make reservaucne
through Marlon Winreroerg WD9HTN,
11941 W. Sawmill Rd., Columbus IN
47201. Tel, (812) 342-4670.
LEBANON, PA The Appalachian A.R.
Group will nosr a HamlestICompuler
Show at Lebanon Fairgrounds, starting
al8 AM. VE Exams begin promplty al9
AM (gather at 8:30 AM ); pre·reg . re­
quesled. Lateness wiI result n OSqUQIt­
fication. A lee payable 10 "M RG" w~l

be collected al !he Exam. Please bring
original and a copy of your current li­
cense, and two kImls 01 1.0. Registra­
tion deadhne is Mar. lsI. Cootact Roger
Engle WN3U, 979 RadiO e a., El lza ­
be/hlown PA 17022. Tel. (717) 367·
2230. Talk · i" on 146.04/ .64 . Send
check 101" Flea Market rese rvations 10
M RG, l OS Walnuf St., Pine Grove PA
17963. Tel. (717) 345-3780; or Lanny
Hoffman KD3 TS. 337 N. J9rh 51- .
Lebanon PA 17042. Tel. (7f7) 274­
2148.
LONGMONT. CO The annual LAR­
CFEST wi. be sponsored by the Long-

mont ARC. 8 AM-3 PM . at Boulder
Counfy Fairgrounds, Holler and Nelson
Rds. VE Exam al 1 PM. Tal k-in on
147.27/.87 and 146.52. Contact Randy
Slevens NONMD, 5280 Cypress Dr.,
Boulde r CO 80303. Tel. (303) 499·
1106.
ROCH ES TE R, MN The Rochester
ARC will sponsor Ihel r 18th annual
Rochester Area HamlesVComputer &
Elect ron ics Show. VE Exams. Flea
Markel. Speakers and programs . Con­
teet Rochester ARC, Ann.: Frank In­
gram NOMXN, 1627 sm A ve. SE.
Rochester MN 55904. Tel. (5()T) 288­
656S
SPOKANE, WA The Eastern Washing­
IOn SECTION Hamlest and Computer
Show win be held at Spokane Interstate
Fairgrounds, N. 404 Havana. Tile In­
la nd Nor tllwest Hamlest Assn . w il l
sponsor this event 9 AM-5 PM. Selup
Fri., Mar. atst, 9 AM-6 PM. VE Exams.
Seminars. C ontact Warren Kelsey
KJ7BB, S. 1405 Cresrline, Spokane WA
99203. Tel. (509) 534-8443.

APR '

FERGUS FALLS. MN The l ake Re­
gion AC will sponsor the ir 8th aMual
ARRL affiliated Hamlest. 8 AM-3 PM, at
the Hocky Arena, Otter Tail County

Fairgrounds. set-up Fri.. Apr. 7th. at 4
PM. VE Exams. ARRL Forum. MARS,
Packet. Talk·in on 146.04G'.64O. Please
co ntact Wm. Morgan, Rt. 6 Box 43,
Fergus Falls MN 56537.
GREEN BAY, WI A Ha m Radio &
Computer Flea Market will be Mid at
Ashwaubenon H.S.• 2391 So. Ridge
Rd. Sponsors: Ashwaubenon H.S. Tech
Club and Brown County ARES. set-up
Apr. 7th , 7 PM- l 0 PM. VE Exams: reg­
isler 8 AM-9 AM. Talk·1n on 147.075(+).
Contact Chad $tiles N9PAY, 2 J71 Bar­
berry tn., Green Bay WI 54304. Tel.
(4 14) 494 -2 936; or L isa Kolbusz
N9VJL. 520A Columbia Ave., Green
Bay WI 54303. Tel. (4 14) 497- 1807.
JOPLIN, MS The Joplin ARC wll I'lOId
HAMFEST ' 95 at me Jolin Q. Ham­
mons Trade and Convention c enter,
3615 S. Rangeline (adjaC6flt to the Hol­
Iday Inn). Time: 8 AM-3 PM. Set-up at
6:30 AM . ARRl Exam s al 10 :30 AM
(pm-reg. nol reqlred). Bring original cur­
rent license or CSCE. cop ies cttcense.
and a crete 10. Talk·in on 14721 0(+).
For reservations and inlo, call Larry
Hendrix WBOOYU, (4 17) 782-5848
eves., or Andy GatJbef1 KAOTUD. (41T)
673-8371. Address ma Wordef requests
lor tickets to ATTN: HAMFEST ' 95,
JopHn ARC, P-O. Box 2983, Joplin MO

64803. Must be receiIIed by Apt. t st.
PORTl.AND, ME Tile Ponland (Maine)
Amaleur Wimless Assn. will sponsor a
Hamlest and Electronics Flea Market,
at the Univ. 01Southern Maine, Sullivan
Gymnasiu m, on Falmoul h SI. Doors
open 8 AM- l PM . set-co 6:30 AM·8
AM. VE Exa ms 11 AM . Talk·in on
146.73f .13. Contact Marty Feeney
K10YB, (207) 772-1682.
WEST ORANGE, NJ A Hamlest wil be
held by the Irvington-Roseland AC. 8
AM·2 PM, at West Orange H.S ., 600
Pleasant Valley Way. Set-up 6:30 AM.
Talc-in on W20R Rpcr. 147.41&'146.41 5;
146.520 simplex . C all Jim Howe
N2TD1. or Liz Howe N2WGH, at (201)
«Xl.-.

APR9

FRAMINGHAM. MA The Framingham
ARA will hold its Spring Flea Martet
and VE Exams at Framingham H.S., A
St. Doors open 9 AM 101' early bird buy­
ers and lO AM to all buyers. Set-up
starts at 8 AM. To reserve tables, con­
tact Lew Nyman K IAZE. (508) 879·
7456. Send check payable to FARA.
P.O. Box 3005, Framingham MA 0170J.
Talk·in on 147.15 Rpcr.
RALEIGH, He The Raleigh ARS will
present itS 23rd HamrestfCorT1luler Fair

~~y h f,1 i WBBm
",

6iiIiia W'I ~ JIB;
VIDEO to. BOARD

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter

•

COAXIAL
DYNAMICS,
INC.

CIRCLE 18S ON READER SERVICE CARD

Model 81000A is a thoroughly engineered, por tabl e, insertion type wattmeter
designed to measure both FWD/AFL
C. W. power in C oaxia l tra nsm issio n tines.

81000A is comprised 01 a buill-in l ine
section, d irect reading a-scare
meier protected by a shock-prool
housing . Q uick-matc h connectors.
plus a complete selection 01 plug-in
elements, gives lhe FRO N T RUNNER
re liabil ity, d u ra b il ity, flexibility
and adaptability with a two year
warran ty.

Contact us tor your nearest
authorized C o axial Dynamics
representat ive o r distributor in
our world-wide sa les network.

15210 Industria l Parkway
Cleveland, Ohio 44135

2 16-267-2233

1-SQO-COAXIAL
FAX: 2 16·267-3 142 See' U$ At Dayton -800111$ 40J & 402

service and Dependability...A Part at Every Product

ELKTRONICS
12 5 36 T. R. 77" Find lay, O H 45840

(4 t 9 ) 422·8206

ELKTRONICS
I253li Tl n
r"'~I. g. DM15810
".~

CIRCl.E aON READ(II SERVICE CARD

-Custcm Graphics with yo ur Call Sign
"4 Screens (2 Hi-res12 color bar)
"12 VDC Operation

-lnstant Video 10
-v d ec Relay for switching in Live

Camera Video
-Built.ln A utomatic Sequencer-Timer

(steps th rough all f o ur screens)

VDQ-I with pre -programmed call s:

$99
Call or write for catalog ofa vailable graphics
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In lhe Jim Gralulm Bldg ., NCS Fair·
grou nds, 8 AM·4 PM. AARL, MAAS,
ARES, NTS, OX, and more. Pre-reQ.
VE ExamslAA4MY, (9 19) 84 7·8512.
Hamlest contact: Rollin Ransom NF4p,
1421 Pa r"s Viii. Rd., Zebu lon n o
27597. Tel. (9 19) 269-4406. Talk-In on
146.041 .64.
ROCKFORD, IL An Electronics Expo &
Ham Fest will be held 8 AM-1:30 PM by
the Aocklord ARA. Sel-up 5 AM. Lcca­
tion: Rockford Metro Centre, 300 Elm
SI. Talk-In on 146.011.61. VE Exa ms.
Flea Marllet . Ham Gear. Compulers,
Software . Elect ron ics Co mmerc ial
Booths. Write to RARA. P.O. Box 8465,
Rockford IL 6 1126, or call Wayne or
Fay. (81 5)397~7.

APR 15

GOOC HL.AND, VA The 3rd annual
S.M.A. A.T. Swapfest will be held at
Goochland Cou nly Fairgrounds, AT
522 & 632, 8 AM-3 PM. VE Exams at
Noon . Talk- In o n 53 .06(-) and
147. 27(+ ). ccmect Buddy Tra vis
KA4 NNN, (703) 894·0406. Sponsor:
Six MeterA.R Team.
MUSKEGON, MI The Muskegon
County ARES and RACES organizatiOn
wi. conduct a HAMFEST and VE Ex·
ams at the Pulasld LOOgo, 87 t PUlaski,
olf Henry St., 8 AM-2 PM. Talk-fn on
146 .82 (.). Conta cl Greg Hoffman
N8RXB, P.O. Box 5313, North
Muskegon MI 49445. Tel. (6 16) 759·
8786.

APR 16
CAMBRIDGE, MA The MIT Electron·

es Research sec. the MIT RadiO scc..
and the Harvard WireleSS Club will hold
a Flea Marllel 9 AM-2 PM at Atlany
and Main SL Set-up at 7 AM. For info
and re5ef'l ations can (6 17) 253-3776.
Mail advance reserveuons before the
5th to W1GSL, P.O. Box 397082 MIT
BR., Cambridge MA 02139-7082. Talk·
in on 146.52 and 449.7251444 .725 pi
2A, W1XMfAptr.

APR 22

CLARKSTON, WI. The 5th Annual
LewiS-C1arII Hamlesl/Compuler Fair wilt
be held 8 AM· 4 PM al Wa lla Wa lla
Comm . College (Cl arkst on Center
Campus) , West End Bridge SI. Flea
Marllet, seminars, VE Exams. Contact
Ken Andet's:on KB7IAW, lW) Grelle Dr.,
Lewisfon 10 83501 . T9I. (208) 743·9569
days; or (208) 743· 1074 eves . Talk·in
on 146.361.96.
TAL.L.ADEGA, AL. The Talladega AAC
will present their ' TAACFESr at the
Nal'l Guard Armory. COOrs open at 9
AM. VE Exams 10:30 AM. Flea Marllel.
Contact JT Mart;n, 4181 A.llison Mill
Rd., Ta lladega AL 35160. Tel . (205'
362-lU78; or call U nda Peffis, (205)
362·5212.

AP!l 23

BOOTHWYN. PA The Penn-Del ARC
will hold tbelr annual Hamlesl 8 AM·2
PM at the Nur Temple on Aoole 13 in
New Castle DE. Setup al 8 AM. Talk-in
on 147.225(-) or 224.220fAptr. Tables
by reserva l ion on ly, with payment to
PeM-De! Hamfest 95. P.O. Box 1964,

Boothwyn PA 19061. VE Exams; regiS­
tratiOn 9 AM, AAAl. Forum 11 AM. C0n­
tact Hal Frantz, (302) 798-7270,
PITTSFIELD. MA The Northem eee­
shire ARC wi ll hold an indoOr-outdoor
HamlesVFIea Marllet at Taconic H.S"
Valentine Ad., 8 AM·2 PM. setup 7 AM.
VE Exams 9:30 AM, walk·ins ok. Talk·ln
on 146.91 . Con tact Chuck Lowery
NZ1Z, (413) 44 7-83 77.
SULUVAN, IL. A Ham!esl will be held
by rne Moultrie A .A . Klub at tne
Mou ltrie/Douglas County Fairgrounds
(near the ArttltJ" H.S.) in Arthur 11.. , sel·
up $aI., Apr. 22nd Noon4 PM; Sun., 6
AM-8 AM. Payment lor Flea Market ta­
ble s must be receiveet in aetvance.
Senet reservation s to M.A. R.K., P.O.
Box 91, Lovington IL 61937; or call
Ralph Zanella WC9V, (2 17) 873 ·528 7,
e'l6s./wkends. VE Exams by pre-reg .
only, 9 AM-Noon. Deadline Apr. 18th.
Talk· ln on 146.055f .655 and
449.2751444 .275.

APR 28

KETTERING. OH The Southwesl Ohio
Chapter 01 the Ouarter Century Wir.
less Assn. w ill hol et its 1995 Annual
Banquet et Alex'. Continental gestau­
ranI. C.O.D. bar at 7 PM; Banquet at
7:30 PM. Program: ' Keys to the sec­
cess 01" the Wright Brothers.- Aeserva·
lion deadline Apr 26th. acWA member­
sh ip not a requ irement. For l ickets
($ 15.l){) ea.j make check payable 10
Robert L. Dingle, Treas. Chapter 9, arw;l
mail to 1117 Big Hilt Rd., Kettering OH
45429-1201 .

APR 30

SACAAMENTO. CA The Stu dent
ARC of Gail, Stale U.·Sacramento wi!
sponsor a Swapmeel on the campus l0­
cated at US SO and Howe Ave.. 7 AM­
Noon . Setup at 6 AM . Talk·in on
t 45.23O (-dup PL 162.2). For info call
Gary Webbe nhufSt KC6URB, (9 16)
38 1·6602 eves.

MAY 6

DUL.UTH, UN The Arrowhead RAC wi"
hold it's annual Swaplest 9 AM-2 PM er
the Multi Purpose Bldg. al the Head 01
The Lake Fairgrounds, 4700 SO. Tower
Ave. (H'NY 35), in Superior WISCOflSin.
Ham and Computer Gear. Talk-ln on
146.341.94 MHz. For into or dealerlven­
etor space , contact George Mead
KAOBUM, 4 152 Ugsfad Rd., Dvluth IrAN
55811·3620, Tel. (218) 729-6882.
GR EENVILLE. SC The Blue Aidge
ARS, Inc. wil l hold their Hamlest at the
Anderson County Fairgroonds, 8 AM-5
PM. Walk·in ve Exams at 12 Noon at
And erson College. Talk· in on
146.01 f.61 or 146.221_82_ContaCl Jeff

WA4EFT or Kay Bor"e KE4 NHX at
( 803) 987·3284 or e-mail 10
borteOaol.com, or mail 10 403 Aster
Dr., 5mpsoovffle SC 2968 I.
OWEGO, NY Southe rn Tter ARC will
hold the Southern Tier Hamlest 8 AM""
PM at Marvin Park Fairgrounds, Ate.
llC and Exit 64. They will also host
their 36th annual Banquet. VE Exams,
semnars. ARRL Forum, Flea Marllets,
and more. Tal k· in on 146.16/ .76 or
146.521.52. Conlact STARC, P.O. Box

SEND $1.00 FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOM, KENWooO, YAESU

FOR SEVICE INFORMATlON CALL.
(812) 422..Q252

MONDAY· FRtCAY

t
HAMSTATJON

TERMS:
Plica 00 IlDlI.cllHle SlIippl...
Pl'lc. .~ A'fI11H11lf SubllCt to

C!lInlle WilllHl Notice
Mil$! Orde" Sh i,pe ' TIle Same Diy

COD'. Welcome

P.O. Box 6522
220 N. Fulton Avenue

Evansville, IN 47719-0522
Store Hours

MON-FRI: BAM · 5PM
SAT: gAM - 3PM
CENTRAL TIME

FT-900AT
Compact HF
Mobile With

Snap-Ott
Remote Panel

FT-51R
2M1440MHz HT With

Scrolling Instruction Menu

Performance without compromise.SM

YAESU
FT-530

2M/440MHz Handheld
With 4 Power Levels

FT-51 00
Dualband FM Mobile Transceiver

With 94 Memories

FT-5200 FT-2500M
Dualband FM Mobile With Two Meter Mobile

Quick Release Front Panel With 3 Power Levels

LARGE SELECTION OF USED GEAR TELEPHONE OR USE BBS 812-424-3614

CIRCLE 131 ON READER SERVICE CARO
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dictale. W8BVS est 's Hams and SWL's
100'%. Send a buSiness-size SASE to
WeBI/8, P.O. Box 44, Dayton OH
45-4{]IoOO44, USA: or via !he bureau.

MAY6·7

FRAMINGHAM. MA The Framinglam
AAA wiI host the 1995 Mass 000 Par­
ty 1800Z sat.. May 6th-Q400Z Sun.,
May nn. and l1 00z·2 100z Sun., May
7th. Frequencies: Any authorized ama­
teur band excepl l0, 18, and 24 MHz.
CW: 1810, 3550, 7050, 14050, 21 050
and 28050. SSB: 1850, 3890, 7290,
14270, 21 390,28390. Novi ce: 3705,
7130, 21130 and 28130. For IuU copy 01
aso Party rules , send an SASE 10
FARA, P.O. Box 3005, Framingham MA
0 1701, USA. Packet address KA IUSL
OKWGMor e-mail baymwOltOl.com).

MAY I

SAN FRANCISCO, CA TNt USS Pam­
pamo, a World War II Ba~ class 6Ub­
marine, now a Nan His10fic landmarlo:
permanently moored in San Francisco,
will be the site of a Special Event Sta­
tion commemorating the 50th Anniver­
sary 01 VE Day. The call used lor lhe
event will be KM6TNlNJVT. NJVT was
the radio call assigned 10 the Pampani­
to during her years 01 active service.
Personalized certificates will be sent to
ell conlirmect contacts. Operalions will
be In the lower portion 01 the General
class phone bands, OOOOZ·2359Z. The
radiO a-ew oJ ItolI Pamparito will appre­
eeie receiVing OSL cards. Ma~ing in­
stNctions wiD acco mpany your certifi­
cate. III

This unique CD costs
only S15 , Cassette tape
version only 510
Shipping and handling 53

THE PRESS WROTE:
-I <1m here to ttll you th.at thf' Iyria, the tunti" the
arrangements . nd ee musiOanship knodtd my SCKb
off!" AJ 8rogdott, OST tn<Jgazine {/<In. "951
"The songswer~ wrillen <lncl sung
by Andrew Alina . nd they're good.
Demed good! - Wayne Grl'@n,
73 Amatw r R<Jdio Today (Dec. '94)

"There is something for everyone
. OMs. YLs. white caners and SWls of
all musieotl tastes". Rob Ludiow,
The Canadian Amafwr (Dec. '94)

log Station W5QK in celebfation 01 the
heritage 01 Rou1B 66. Operation win be
!rOm Ollie's Restaurant, the sile 01 the
Int Oil well in Tulsa . W50K 'Nil operate
1800Z Apr. 22nd-1800Z Apr. 23rd.
Phone: lower 50 kHz ollhe General 15,
20, 40 , and 80m lubbands and the
Novice 10m subbal"ld. There will a lso
be a 2m SSB station. CW: lower 25 kHz
of the General 20, 40, and 80m sub­
bands and tne Nov ice 15m subband.
For a cenmcere. send OSL and a 9" x
12" SASE 10 Tulss ARC, P.O. Box
4283, Tulsa OK 74159, USA.

APR 28-29

THO MASVILL.E, GA Stalion W4UCJ
will be ope rated by the Thomasvi lle
ARC, 1700Z-2300Z Apr. 28lh, and
ll 00z-2000Z Apr. zsrn. to commemo­
rete ee 74th annual Rose Festival. 0p­
eration wi be in !he lower portion oJ the
General 50 , 40, 20, and 15m phone
subbands, and the Novice 10m phone
subband. For a certificate, send a SL
and a 9" x 12" SASE to TARC/Rose
Festiva l S tation, P.O. Box 25 1,
Thomasville GA3I799, USA.

APR 28-30

DAYTON, OH Special Event Station
W8BI/8 will operate from the Dayton
Hamvanncn Flea Marke l. Ope ra ti ng
hours are: Fri ., Apr. 28th, 1300 lITC­
2300 lITC; Sat., Apr. 29th, 1300 urc­
2200 lITC; Sun., Apr. 3Olh, 1300 urc­
1700 UTC. Operation wil usually be in
ee General and Novice phone and CW
bands,~s as band condiIions

APR 21-22

KIMBERUNG CITY, Me The~·

ling ARC will operate NOOG 1600Z·
2100z on the lower portions of ItolI 10,
20, and 40m bands. Their CW station
wm be on 14030-4Q and 7125-50 Apr.
21st and 2200,10 celebrate the Inaug u­
ration 01 Kenny Rogers SHOWBOAT,
the "Branson Belle." For a eerencae.
se nd an SASE 10 KARC, P.O. Box
1171, Kimberling City MO 65686, USA.

APR 22

BELLEVUE, NE The Bellevue ARC
wiRoperate Wf1NYV from ll00z-2300Z
to celebrate the 351h Anniversary oJ the
founding 01the Club . SSB operation wi'
be in the lower phone portion 01 the
General 40, 20, and 17m bands, and if
propagation permits, in ee Novice por­
tion 01 the 10m phone subband. CW
operalion w~1 be in the Novice portion
of the 40m band. For an unfolded CBf­

tilicate, send your a SL card with coo­
tact number and a large 9" x 12" SASE,
to Belle vue ARC, clo Larry Ba iley
WOPYA, 1110 Linco ln n a. Bellevue NE
68005, USA.
CORWAL.L, ENGLAND In celebralion
of Marconi's birthday, the Cornish RAC
will sponser over 25 SE Stations repre­
senling the locations of early Marconi
experiments and transmitting stations,
inctudring: CT1TGM, D"OIMD, EI2IMD,
EI41MD, and many more. There wll be
a certificate lor working 12 stations. For
more delails, ecn tect G4USBO
GB4AKE._44.GBR.EU or me Cornish
RAC., Box 100, TflJfO TR1 IRX, Com­
waN, Engtand.

APR 22·23

TULSA, OK The Tulsa ARC w~1 spon­
sor the Route 66 esc Party by oceret-

N6WCV, (9 16' 654-8884.

APR 12-13 & 15

HYDE PARK, NY The Franklin D. R0o­
sevelt Presidentia l Library, in c0mmem­

oration 01 the 50lh Anniversary 01 the
death 01 Presidenl Roosevelt, il
pleased 10 anl'lOlJnc8 that the Pough.
keepsie ARC wi ll set ~ a working inter­
nan radio stalion and historical exhibit
al the presidential library in Hyde Parll
NY. Operations will commence on Wed.
Apr. 12th al 1300Z and continue until
Apr. 13th at 0100z. Operations will atso
be on Apr. 15th 1300Z·21OOZ. Station
W2CVT is planning to operate on or
near the foQowing frequencies (MHZ):
7.045, 7.1 75, 14.045, 14.245, 21 .045,
2 1.310,146.550, and on the YCCC
Packel Cluster. For a certificate and
aSl, SASE to HettJer1 Swee~ 6 Covey
RrJ., Hyde Parle NY 12S38, USA

APA17

SOMERSET, PA The Somerset County
ARC w~1 operate Station NJ3T from the
Somerset County PA Cou rthouse, In
celebration ol lhe founding 01Somerset
County 200 years ago. Operations wtll
be from 10 AM·5 PM. Listen lor them
on the lower 50 kHz 01 the General
class phone bands on 40m 10 AM· l
PM; and 20m 1 PM-5 PM; also 14.105
Packetlhe entire time. For a aSL card,
send a SL and SASE to James Crowley
NJ3T, RD. 5, seeerser PA 15501,
USA

7082, Endicott NY 1376 1-7082.

MAY 6-7

ABILENE. TX The Key City ARC w~1

sponsor IhlI ARRL West Texas section
Cotw. and Hamfesl at ItolI Abilene CiviC
center from 8 AM-5 PM Sal. , and from
9 AM-2 PM Sun. VE Exams. Pre.,eg.
lor tables before May znc. Talk-in on
146.1601.760 . Contact Peg Richard
KA4UPA, 1442 Lakeside Dr., Abilene
TX 79602. Tel. (915) 672-8889,

MAY7

BEMIDJI, MN The Paul Bunyan ARC
of Bemidji winhold its arYIual Ham!est 8
AM-3 :30 PM at lh e Bemidji Eagles
Club . liE Eums: Conlact Gurnee
8tidfpterI W9NT, (2 1S) 243--2002. FJea
Markel : Conlact Da ve P eferson
NOOHL, (2 18) 751-2314 or George
Wene NOWBU, (2 18) 751-2931. Talk..,
on 146.131.13.
WARM INSTER, PA The 2 1st annual
Hamfesl ~ lhll Warminster AAC wi. be
held at lhe Middletown Grange f ai,­
grounds, Penns Par1l Rd., WrlghtslOwn
PA. setup at 6 AM. Open to lhe public
at 7 AM. Talk·in on 147.691.09 Rptr. and
146.52 simplex. VE Exams at '1 AM.
P' e-reg. at 10:30 AM; bring original and
copy 01 present licence and/or certifi­
cates 01 successful completion (II any).
two forms of 10, and $5.95 exam lee.
NoviCe cess exams are Iree. Contact
Woody Woodside N6XES, 665 St.
Dal'ids Ave., Warminster PA 18974. Tel.
(2 15) 672-8482, 9 AM-9 PM.
YONKERS, NY A G iant EleClronic
f lea Mar10lel wi' be heIcI at LinCOln H.$.,
Kneeland Ave., 9 AM-3 PM. setups at7
AM. Sponsor: Metro 70cm NelWOfI(. ve
Exams. For regiStrations, call Oflo su­
pliskJ WB2SLO, (914) 969- 1053. Talk·in
on 44 0.425 MHz PL 156.7; 223.760
MHz PL 67.0; 146.910 Hz; and 443.350
MHz PL 156.7. Mail paid resarvations
to Melro 70 CM Network, 53 Hayward
St., YonkefS NY 10704.

APR 6-7

DANBURY. CT The 1995 Connecticut
0 00 Pany will be sponsored by the
Candlewooo AAA , 200 0Z May 6th.
2000Z May 7th , wi lh a rest period
0400Z-1200Z. cw:40 kHz up lrom low·
er band edges; Novices 25 kHz up !rom
low end. Phone: 1.860, 3.915, 7.280,
14.280, 21.380, 28.380. VHF: 50.150,
144.200, 146.580. For operating rules
write wllh SASE to CARA, P.O. Box
3441, OanbUry CT06813·344t, USA.

APR 8-9

CAL.IFORNIA D.O .T. As part 01 the
Dept. 01 Transportalion's Centennial
(1895· 1995) events, volunteer mem­
bers of Headquarters and the 12 Dis­
lrict Caillans Auxiliary Radio Sys tem
{CARSI Sla l ions, using various call
signs, w ill be operating Irom 1600Z· ·
0100z Apr. 8--9. Operations wiU be In
ee General portion 01 the 10, 15, 20,
and 75m bands and NoYic8IGeoerat 01
the 40m band. 2 meIer \/OiCe contacts
on 146.52 simple x , an d packet on
145.05 MHz. A commemoralive OSL
card, wittl special postal stamp cancel­
lation wltl be av ailable for contacts
mad e . Fo r info, call Carol Dulay

SPECIAL EVENT STATIONS
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South, North Mdooer; MA 01845-5995;
(508) 682-2000. Or eircIe ReaDer set­
vice No. 203.

counts available. For more inlormation
contact ECode Sys tems, Inc., 705()
North Wilder Road. PhoeniX, AZ
85021 ; (602) B70-8063, FAX (602)
371-8736. Or circle Reade r Service
No. 202.

specily type o1l1sk). For more informa­
tion contact VHF Products, P.O. 80)(
23391, ClIagnn Falls, OH 44023; (216}
543-2748. Or Circle Reader service No.
206

ufaeturer is renowned lor esceueet en­
gineering, high caliber construction,
ancl attention to detail.

A ton-ector brochure Is now avail·
ab le, For more In formation please
visit your favorite dealer or contact
EDCO, 325 Mill Sireet NE, Vienna ,
VA 22180; (703) 938-8105, FAX (703)
938-4525. Or circle Reader service
No. 205.

CONTACT EAST

II you are planning 10 partiCipate in an
upcoming VHF contest, a logging pro­
gram designed speci fi ca ll y lor the
unique requlrem8l1ts 01VHFIUHF opera­
tion is now available from VHF Products.
"VHF-OX" provides logging and scoring
functions lor the ARRL VHF/UHF coo­
tests, lncIIJding the Spring Sprints. The
program idenli ti es new grids, dupe
ceeoa. togs rovers, diSplays aso and
grief COIMlt by bard (50 104Hz to 10 GHz),
and has real time sconng. After the c0n­

test. the cornple{e log enlry and summa·
ry sheet are automatically generated 10
a disk file or hardcopy, ready 10 subrnil

VHF-OX nJns on PC compatibles with
512K and Includes a program disk. and
printed lnsnuctcn manuaL The price Is
$ 10.95 plus $1 lor Shippi ng (p lease

VHF PRODUCTS

SIRIO

Su rfboard is a un iq ue s urlace
rflOlj"lt prolotyping board being intro­
duced by ECode Systems. Surfboards
offer variable Size SOC pads lor ee­
sign a mi prototyping lIellibility. The
unique pad ta)'OlA allows easy and reo
~able mounting of both wiele (400 mit)
and narrow ( 300 mil) body sloe
styles whilll accommodating up to 32
pins.

T he 100 mil mat rtx of 80 mil
squares is specil ica lly designed to
permit Chip resistors, capac itors, In ­
ductors, SOT style semiconductors
and even DIP packages to be mount,
ed with ease.

Surfboard Is made in the USA
to eKacting standards and uti lizes
the highest quality components such
as FR4 (Fitl& rg las epoxy laminate)
and solder plating over 1-ounce cop­
per on both sides. Single units are
priced at $19.95 w ith quantity d is-

Sirio Antenna 01 Milan, Italy-long
known throughout Europe for its fine
communications antennas, is now be­
ing introduced to the North Amertcan
market by Electronic Distributors. With
a very wide range of antenna products
lor the radio amateur as well as lor
virtually every radio servce, this man-

ECODE SYSTEMS

The~ 1995 catalog is now aval­
able lree from Contact East, featuring
test equipmenl, too ls . and supplie s.
This 144-page issue is packed with hun­
dreds of new 18st instruments ard toots
for amateurs and others . Featured are
quality products from brand name man­
ufacturers lor festing, repairing, and as­
sembling electronic equipment.

Product highlig hts inc lude new
OMMs and accessoees. certification for
Fluke mutlimeters, soldering 10015, cas­
tom tool k its , EP ROM programmers
power supplies, ELF meters, a<Ilesives,
hand tools, workbenches, and much

"""'.
.... pnxluets are fuIy guaranteed ard

orders pIaoed by 4 PM are shipped by 5
PM. To receive your free catalog contaeI
Contact East, Inc., 35S Willow S treet

.-
III

IIEJ:,
••

•

, i'lL"I ~l lih

also be adjusted 10 10 or 5 walts lor
eceee slations.

11'1e IC-2000H has many more ad·
vanced feature s. Optional features
IncIuOe a UT-S5 alpha meuage pager,
UT·BS lone sca nne r, UT·101 code
squelch/pager and UT· 85 l one
~tbeeper.

The suggested retail price lor the
fC.2OOOH is $431), For more information
visit your favorite dealer or CQnlact teom
America . Inc., 2380-1I6fh Ave. N.E.,
Bellevue, WA 98004; (206) 454·8155,
Or circle Reader Service No. 201.

acquire tme, elates, and hits per CTCSS
or OCS code plus usage gapls. DTMF
characters are del:oded in stmgs 141 10
128 characters in length .

FOf more information contact Con­
fI9Cf Syslems, toe, 2259 Por1ola Road,
Ventura, CA 93003. Or circle Reader
sewce No. 208.

standard wire previously oue reo. Pure
copper will never rust and is nea~ in1>er·
vious 10 ellt1eme weather. The 413-slrand
rope lay cal100t kink and stretCI'les ooly
0.2% under a 150 LB test. which would
cause only a 2.7T' change in a 133' BO
meier cJopoIe, or a 6 kHZ change in reso-

"""".
To receive a free sample of the .12

gauge, 413-scrard Me rope antenna Wa,
send an SASE: with Iwo units 01 postage 10
the address shown. For rJ"IOfe Intormation
contact s s s Cable c o.. 9010 Forbes
Ave., NorthricJge, CA 9 1343; (BIB} 995­
0803. Orcircle Reader service No. 207.

sse. A ta-en converter Chip provides
the wide etynamiC range necessary 10 lil­
ter out weak signals amiOst strong CRM.

The DSP-3 kit is priced at $149, and
the opIlonal melat cabinet Is $19. (Cali­
lomia resd8nts add sales tn) Shipping
and handl~ is $7 in the USA and ceee­
de. For more information alfltact Quan­
tics , P.O. Box 2 163, Nevada City, CA
95959·2163. Or cirelli Reacler servee
No. 204 .

QUANTICS

S & S CABLE

lcom has introduced the
1<;.2000H superioJ wideband 2
meier mobile featuring clear, crisp
receptiol'l deSigned spedfically to
deal with cross modulatiOn truer­
tererce. Too IC·2OOOH employs II
tracking luning system with hlgh L":'"
quality RF bandpass lillers to improve
image rejection and lntermodulation
characteristics. Now you can pers ue
)IOU' hobby more easily in high RF erM­

"""""'ts.
Each of the 50 metrO ies can be pro­

grammed wilh II sta-cneracter name.
This allows you to instanUy recognize
the frequency by name, which enea­
nales confusion and mistakes. Two
scra tch pad memories and IwO scan
edge memories are also available. Wiltl
50 warts of output you can eas~y work
distant repeaters. The power level can

OuantiCs has introduced a low cost
digital signal processor (DSP) kit lor am­
ateur use: the OSP-3. This kit incorpo­
rates many suggestions and requests
made by users of the original W9GR
DSP-1 kit. The pop 'ar DSP·1 res been
buill by thousands of amaletn.

The new OSP-3 kit has 18 OSP lune­
lions selectable by a rotary switch, in­
clUding various combinations 01 noise

(O RN) reduct ion and netero- r~;:;;;::=~=========:::;::;;:il
dyne removal (automalie notch
filtering), a OTMF tone decoder
with memory, seven tunable " ... ..
CW filters, and various ruers
for FSK, SSTV, and narrow

Compifed by Charles Warrington WA1RZW

ICOM

CONNECT SYSTEMS
Connect Systems has unveiled a new

model communications decoder wllich
cIeoocIes and displays 50 crcss codes,
104 OCS codes and a' 16 DTMF digits.
Model CO.2 can be used in conjunclion
III'ilh 5CBIlIlerS, fXl(MII.IOic:aliDn I'9ceivefS,

and service monitors 10 decode the on­
the-air communicatiOnS codes.

In aclditiOn to the data 00 the LEO
paoeI, a. decoded elala is available on
the R&-232 serial port. An optional PC
compatible soltware appl ications pro­
gram (CQ.2Pj allows you to view an de­
codecI data on your computer and also

Amateurs who ~ke 10 make their own
wWe anteooas can reaIy appAlCialll a high
quality awer Me that is so fteldlle you
COl.'::J use il: 10 lace )'011" shoes. S & S ca­
ble has i'ItrtWced hi new antenna ..we,
c1eslgned specifically lor high elficiency
and ease 01 inslaIatiDn. This .12 gauge
pure copper 413-strand "rope lay" is es­
setCiolly ..we rope specially made lor ex­
Ireme lIextliily ard resistance to kinkilg.

This new product offers lower rests­
renee. larg er ski n surface area, and
greater mechanical strength than all the

B8 73 Amateur Radio Today- April , 1995



TlA'll~ oI(l~ and~ gear inIo cash I10Wl Sure. j'OU c.J WIld lor a haTIesl: 10
try Il'ld lUnp il, ~ j'OU krow )'llU1 get a lar more reaIi5tic~ r j'OU I'1aYe • Cd where
100.(00 Il:IMl haon polertiaI~ can see • !han Ihe lew fUIdred local hams • l:DIle by
a IIaIIII&Ji<M 1itiI. Check~ IIItic, garage. cellar and dose! eh8Mls arll3 get cash lor .,cur
IIarn 8I'ld otfIllUlElf gear before ~'. ee 0ICl1o $IlII. You know you"re not going 10 use iI again.
ec Mly I8lMI it lor you- WId:lw to lhIow out?That stuI isn' gening Ir1Y~

The 73 Flea Market, Barter 'r( Buy. CO$lSyou peanuts (almosl}-oome. lo 35 cents a word
for iOOvlciJal (rooneorrmerdal) ads and $1 .00 a word for commercial ads. Don' plan 00 181liog
a long $lOry. Use abbreviations. cram ~~, But be honest. There are plenty 01 twlms wIlo love
to tixlil~, 80 n~ ooesn'r work, say SQ.

Make your us, ooum!he WOfds, inc:l~ ding your cal. add"," and phone number. Inclucle a
chock or your cradi1 card number and expiration. II you're pladog a commercial ad,oceoean
adc11ionaI phone 1lI.fTW, separate trom yOU" ad.

Tho. it a rnomItIy magazine, not a dally~, so hgure a couple months before tI9
acllon SIaI1S; Ih9rl be jl<epared. It j'OU gel 100 many call, I'OU pnced II low. " j'OU don' get
many ClWIs, klO f'9l.

So gel lIlsy, Blow !he~ 011. Chec* everyttong Cd. make sure it st. wort.s rir,t'I and
maybe I'OU C8J1 help makea ham .....e • stl worb fi!1lI and maybe j'OU C8J1 help makea ham
rill' comer or r1Iired oI(l tmer~ wiUI tI* rig yoIre not using r'OIiI'. 0' you rrrt;;iI gel busy
on you-~ and Pl.t toglllllel a cllmaI gea-/piwts 10 MIld 10 flOM n ElfeS1ed?

SllrllI your ads &'ld~ 10 .Ioyoa BocasII.73~. Barter 'n' Buy. 70 Rl.
2lI2N,~ough ...-t 034581l'ld oat .. lor Ihe phone call.

PROPAGA1I0;/',.,..,F......' " ..

Jim Gray WIXU

The deadline fo r th e J u ne 1995
cla••m ad ad . ac tlo n I. April 13,
t ....

ALL ABOUT CRYSTAL SETS. nee­
ry and construction 01 crystal set ra­
cce. $9.95 each, ppd USA. Send 10:
A LLABOUT BOOKS, Dept. S, P.O.
Bolt 22366, San Diego CA 92192.

BNB200

INCREDIBLE OX SITE for Individual
or ha m cl ub In Northe rn Vi rg in ia.
ON E OF A KIN OII Full y turnrsnec
2 bedroom cabin w ith 40 ' x 15'
deck O\Ieriooking Shenandoah Valley.
3.5 acres MOL on lOP RE PEAT on
lOP 01 Blue Ridge at 2100'. Conve­
nient, easy access, one hour west 01
DC & Dulles Airport. Hall down, wi. fi­
nance balance. serecs Buyers only.
DICK KD4ATB. 813-347-5444.

BNB235

of poss ibly violent weather and other
geophysical occurrences centered
around the 9th and 10th, and again
around the 16th and 17th. Hang on to

ROMAe RADI O EXCHA.NGE, a revo­
luticoary new computer co·lIne ser­
\/ice lor buying and seI~ng amateur ra­
diO 9qJipmert. Wtrt wail for weeks or
even months to sell and buy equip­
ment. cantodayl Free unt il July 1,
1995. (300 to 14400 baud. BlW1 .) 1·
810-486 .878. BNB260

KPC-3 TERMINAL PROGRAM User
trlendly, split screen. scrollback buller,
save & send liles easily. User pro­
g ramm able aulo connect . SASE lor
FREE details. $29.95. ComTreK, Box
4101, Concord NH 03302-4101.

BNB271

QRP TR A NSMITTERS-3 wall kits
and asembled models for 20M, 30M.
or 40M. Fun to buildl 2 slamps lor
"m~liwarer" infor. TechlOnlc. 32F Ply­
mouth Park. Conshohocken, PA
19428. BNB280

Conlinued onpage 90

your hats! As always. check WV'N at
18 minutes alter any hour lor the latest
updates on propagatiOn. see you here
nelCl month. iii

APRIL 1995
SUN MON TUE WED THU FRI SAT

1 P

2 P 3 P-F 4 F-P 5 P 6 P 7 P-F 6 F

9F-G ,OG 11 G-F 12 F 13 F 14 F 15F

'6 F 17 F ,. F 19 F 20 F-G 21G 22 G·F

23 F 24F 25 F 26 F-G 27 G 28 G-F 29 F

30 F

Jim Gray WIXU
210 East Chateau Circle
Payson AZ8S54 I .

Aplil ooesnl appear to offer many
really Good (G) !Says lor OX propaga­
lion . The best !Says are likely to be the
9th through tun. the 20th lhrough
22nd. and lhe 26th through 28th. The
'NOrst days are likely to occur during
the flrsl week of the month (see lhe
calendar beloW). Be part icularty alert
lor some gao-physica l upsets around
the 1st, 2nd and 3rc1. "Keep your pow­
der dry'"

Some recen t in lo rmation Irom
NQAAlSESC (thanks, K6QT) indlcales
that the botlom of p resent Sunspot
Cycle 22 oould occur as early as [)e.

cember 1995 or January 1996 •••
almosl a lull year eartier than mighl
ottlerwise be expected.. UnelCp9Cl8dly.
as thiS is written (January), the Soler
FW: has jt.wTlJ8d up from the low '8OS
10 lhe mid '9Os, bol such high num­
bers are flOC tikely 10 be sustained. For
besl resulls . use the best antenna s
you can afford, and get used 10 liSten­
ing lor weak OX signals.

10 and 12 Meters

Occasional F2 o penings to t he
Southern Hemisphere during daylighl

hours. The banos close at sunset.

15 and 17 Meters

Consistent openings to Africa and
latin Amenca. and short skip to about
1.000 miles d uring daylight. Bands
close at SlClS8t or shortly atter.

20Ueters

Your best band lot OX to aI areas
of Itte 'NOrIcI between surwise and well
past sunsel, and short skip to 2.000
miles during daylighl hours.

30 and 4Q Matllr.

Good OX Irom slightly aller local
sunsello just before local sunrise. Sig­
nals from the easl peak between
sunsel and midnight, and from all other
areas between midnight and sunrise.
Daytime shor1 skip 10 1,000 miles. and
nighttime skip to 2.500 miles.

80 and 160 Met8l"l

Good OX from sooset to sunrise Ofl

nights 01 low atmospheric noise . and
skip to 2.000 miles or so. Requires
vertical transmitting antennas and hor­
izontal (prelerably Beverage) anten·
nas lor best results on receiving. Uttle.
II any, daylight act ivity on 160 , but
some on BO meters.

Final comments require me to warn

EASTERN UNITED STATES TO:
GMT: ee • .. .. .. " " .. " .. ~ ~

"-'SKA ~ ~

,",""NA " ts " " rs
,"STlW.lA ~ ~ ~ " "CANAl ZONE ~ ~ ~ ~ ~ ~ " " " " ~

ENGUND .. ~ ~ ~ ~ ~ ~

HAWAII ~ ~ .. ~ ~ "..... ~ ~

JAPm ~ ~

M'>OCO ~ ~ .. .. ~ " " " "PHILIPPINES ~ ~

PUEflTO RICO ~ ~ .. ~ rs rs " "SOUTH AFRICA " " "US,SA. ~ ~

WESTCOAST .. .. .. ~ .. ~ ~ ~

CENTRAL UNITED STATES TO:
"-'SKA ~ ~ "ARGENTINA " " "AUSTlW.lA " ~ .. ~ ~ "CANAlZON' ~ • ~ .. .. .. " " " •
'NGCANO .. .. • • • •
HAWAII " • ~ • .. .. .. "INDIA ~ •
JAPm ~ ~

",XCO ~ ~ .. ~ ~ ~ " " " ~

PHILIPPINES ~ ~

PUERTO RICO ~ ~ .. .. ~ ~ " " " ~

SOUTH AFRICA " " ~

U.S.S R • •
WESTERN UNITED STATES TO:

'lASO<A ~ ~ ~ ~ ~ .. ~ "ARGENTINA " ~ .. ~ ~ " "AUS_~ " ~ ~ ~ ~

CANAlZON' ~ ~ • • ~ ~ "ENGLAND • ~

HAWAII " • ~ .. .. .. .. "~DOA ~ ~

JAPAN ~ ~ ~ .. .. .. ~ ~

MEXCO ~ ~ ~ ~ ~ "PHIUPPINES " .. ~

PUEJno RICO ~ ~ ~ ~ ~ ~ "SOUlHAFRCA " "U,S.S.R. ~

EAST COAST .. .. .. .. ~ .. ~ ~ ~
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FIELD DA Y ANTENNA
comp~, _mbiedIrHdy to 1ISt'. WIRELESS CABLE · IFTS • MMDS • Mvtew TV

Uilri High Gil" 5edbl+)' TlJoelble 1.9 lei 2.1 Ghz
• 55·Channe l D,sh System $199.95
• ae-ceeroer Dish System $149.95
• 2O-Channel Dish System $124.95
• OIl"""" eoo.ntr". G<~ "",...... 11"'''''''..''1"<Ill $;1)00
• Y>q ';,'.m. Com_ IllS. Cu>tom l """"l IN..."..
• C>i or """ ISASWor "FRIE" Cal1!log

PHIU.I'S·TECH B.fCTROIICS
.~~~ P'O' .... 8533. Scotbdale, AI 65252
- (6ll2)947-noo ($3.00 eredtt I II ,...... ...dert l

• _ 001. MI. _ '..... teD',.-."'-

CIRCLE249 ON READER SERVICECARD

BARTER 'N' BUY
Continued from page 89

COMMODORE 64 REPAIR . Fastlu rn around.
SOUTHERN TECHNOL.OGIES AMATEUR RADIO,
1071 5 SW 190th Street 1t9, Miami FL. 33157 .
(305)238-3327. BNB295

WANTED: Electron Tubes, ICS, Semiconductors.
ASTRAL., P.O. Box 707ST, Linden NJ 07036. Call
(800)666-8467. BNB307

... ELECTROMAGNETIC FIELD METER

SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

Reduce exposure to potentially harmful
electromagnellc fields. AlphaL.ab 's handheld TriField....
Meier measures AC electric fields, AC magnelic lIelds
and radio/microwave power densily. Find ground faults,
AC current wires or measure high-field generalors with
Ihe Magnetic seltlng (.2 - 100 mlltigaus&, 60 Hz); Identify
poorly grounded or shielded equipment, high VDT or
fluorescenl light llelds, distinguish hot vs. ground wires
with Electric setting (.5 - 100 kV/m, 60 Hz) ; measure
antenna radiation patterns, leaky microwave ovens, etc.
on RFlmicrowav8 selling (50 MHz 10 3 GHz, .01 10 1
mW/cm2).

Eleclric and magnetic sellings are omnidirecllonal,
measuring lull magnitude of fields withoul the need to
reorient Ihe meter. Price of $145 includes delivery and
one-year warranty.

A1phaL.ab, 1280 South 300 West, Salt take City, UT 84101. Catt
800-769-375 4 OR 80 1-487·9492 fo r speedier service or free
literature on electromagnetic radiation health risks.

-.~:. l ' .. . .. , .

,t~_ : ..." ~ ' '''''''"
' .... • ' ' ! ",.' , ~' "

~-;. "' j:;;' ':-,, ';::'~ .. ,- ,
'.:: '

- '- ----_.- ...-._-....---_."-______. _ t,

KENWOOD AUTHORIZED REPAIR. Also ICOM,
veeec. GROTON EL.ECTRONICS, Box 379. Gro­
ton MA 01 450. (508)448-3322. BNB310

UNIQUE INDOOR/OUTDOOR ANTENNA gives 30
dB gain on 160m-10m. Plans : $6_95. BOB
CHRISTIE AA2KE, 215·28 Spencer Ave., Queens
Village NY 11427. BNB319

NOW ON 80 METERS! New, knob-tuned w/digital
display, synthesized ORP transceiver. Complete kit
only $199.95. S&H $7.00 (continental US). GUAR­
AN TEED TO WORK . For info send SASE:
CalVwri te to order: S & S ENGINEERING, 14102
Brown Road. Smithsburg MD 21783; (301)4 16­
0661. BNB334

RCI-295012970: New modification manual including
Power increase. Clarifier modification. Modulation
increase. Operating hints, and more. Parts iocruo­
ec. Only $20,00 ppd in U.S. (Missouri residents add
$1.15 tax). SCOTT, P.O. Box 510408, St., L.ouis
MO 63151-0408. {314)846-0252. Money Orders or
C.O,D. BNB340

CIRCLE 164 ON READER SERVICE CARD

HR2!510, RC12950, CONNEX 3300, COBRA 148,
GAL.AXY SATURN, plus many more kits to In­
crease your modulation, $19.95. (800)536-Ql 09.

BNB350

ASTR ON power supply, brand-new w/warranty,
RS2QM $95, RS35M $135, RSSOM $195. Call for
other models. 818-288-0118. BNB411

OSL. CARDS - Standard and custom. Your ideas
or ours, Excellent quality. sen stamping avaneme.
Many designs and type styles. Catalog and sam ­
pies $1 .00 refundable. WIL.KINS, Dept. A, Box 787,
Atascadero CA 93423. BNB370

OUPL.EXER TUNING GUIDE. A compete booklet
showing step-by-step instructions on luning all

WHY RISK FAIL.U RES With Ae rial Supports?
Dacron rope, high UV resistant, non-stretch Military
Type black DOUBL.E (unlike our competitors' sin­
gle) crecedt-eoo-aae.o-ra BNB557

WANTED Gunn oscillator/feedhorn ant. sets. 501·
931 -5582 after 8:00 p.m. BNB377

IT'S BACK! The return of the HW·8 Handbook!
Second printing. Modifications for the Heath ORP
rigs. First class mail $11. OX add $4 for air mail
shipping. Mike Bryce, W88VG E, 2225 Maynower
NW, Massillon OH 44647. BNB404

BUTTERNUT ANTENNAS, NEW, in box. 2 left ­
H72V. $175; 3 lett - H75B, $225. (210) 435-6190.

BNB435.

HAMS-NEED COMPUTER RIBBONS? Lowest
pri ces. Color or black. State your needs. Free lnlo.
Special deal lor clubs. HARCL.Y(D), P.O. Box 830A.
COQuille, OR 97423, BNB457

TRID&NT
1000KHz to 1.00GHz
Spectrum Analyzer System
up to 500MHz Span. Two bands.
All the advantages of a Spectrum Analyzer
at a very affordable price. Great for inter­

fere nce and signal hunti ng. RS232 connect

for logging signals to disk. Real time dis­
play sweep outputs on any X,Y scope.
Variable span and sweep rate. Marker func­

tion and selectable bandwidth. Demods in

AMINFMNlFM plus BFO for CW{SSB

modes. Call 1.011 free for more information.

/ EVERY ISSUE OF .....
73 Amateur RadioTodav

on Microfiche! •
Theentire runof 73 from October,
1960through lastyearisavailable.

Youcanhaveaccesstothetreasures
of 73 without several hundred
pounds of bulky back issues, Our
24x fiche have 98 pages each and
will fit in a card file on your desk.

We offer a battery operated hand
held viewer for $75, and a desk
model for $260. Libraries have
these readers.

Th e collec tio n of over 600
microfiche, isavailableasanentire
set, (no partial sets) for $285 plus
$5 shipping (USA). Annual
updates available for $10.

Satisfaction guaranteed or money
back! l3ucKMASTER

Route 4, Box 1630
Mineral, Virginia 23117

703;894-5777·800;282-5628
Internet: info@buck.eom

.... Fax 703;894-9141 EE
-~

CIRCLE 168 ON READER SERVICE CARD
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T10c J)<~ .OO Build· Tntcol QIl V _ """"', So.qoly """", ,.....
~_ ..._ .. '''''''''''h< <I<Jd"" ,.-... _ I""'" HF _ ..
lIO h..o_ c_m1 <"""" _do-v.~Id <d" iIl
"'__...... h ll)-o_. Ql!V , po<tabIr . E.uol)- . ___

....u,Q~ .... " AntennasWest
(SOl )373-8425 .«lO!i2 r-" UH-~~

CIRCLE 336 ON READER SERVICE CARD

Field Day Solar!
types 01 duplexers. Included Is lheory 01 opel8tion,
detailed diagrams and much more. Send $9.95 plus
$2 .50 s&h 10 RaM PUBLICATIONS. 533 Main
Stroot, H~lsbofo NM 88042. For faster service us­
ing a majoI" credit card call (505)895-5333 and Ol­

der Ioday. 30 day money back guarantee. BNB635

FOR SALE tcom 1C·2SAT, 1(;.W2A, PK-88 Laptop
computer, personal autopatch, Epson Printer. An­

thony Nota, (201)284-1105. BNB675

To
DI..sMmbl.
T~

Unlls

CIRCLE 30 OH READER SERVICE CARD

HAVING PROBLEMS
TAKING TOWERS DOWN??

W" f' !JUf' you're a_f' of !he back breaking work involved in
uncoupling~ II«tIOI'lt wrio:Ilhave 5tOOd kif only a few )'MI'I.
people V lbog __ kinCIS oll)Mlle$ have used eoe'U ilog from 2.
4 '1 10 • "11 jIId<s tfiI¥Ih a cenain degree of 5UCQIl'S$ and too fl'lU(I'l

WOfl<, leIll1C1ne Ihe • • lIIIOl. llboooe ground wrio:Ilis 10 ee \aI<ef'I '"*'
COi""lIIIOl ~

Now eornn '"TOWERJACK"', !he IIfNIeSl Iillle tnend weu'l_
rlMdMrl you O'l a _ . w/>eIt'el • be 151Y 150 It ,-", you""'"
~~ lMICbOnfa snap ""'" "TOWER JACK"'_Wof1<s on
.. AOHN ITIOdIIIIs. 20, 25. 45 AAt) 5.5. -roWER JACK"' .... lisaa­
...-.bIe IY ... lotie yo.II' _ sections'

Retail S52.OO HlwnNel $39 .00 ""U$OUPS~
Se"Id $44,50 CtIlIdIIY M.O. 10:

"TOWER JACK"
P.O. 80. 82321 Balon Rouge, LA 70684-2321

(Aa:1w 3 _ Ibr deIiwq)

FOR INFORMAllON--CALL (504) 924-n08

rt7K/EI#/lrK'"

I

~I
"

NEW MODEL

.~
"~I
~

I I
ELECTRON TUBES: Al1ypes and sIles. Transmil­
ting, receiving, microwave • • _ Large Inventory _
same clay shippirlQ. DAil Y ELECTRONICS, 1091"
NE 39th ST. Suile B--6 , Vancouver, WA 98682.
(800)3046-6667 01 (360)896-8856. BNB719A

MINIATURE POLICE RADAR TAA NSMITIER
One mile range, $41 asYillb'ed, $31.00 kit. 9025
Coktw'al&r Rd. Bldg. 100A, Fort Wayne IN 46825.

BNB719B

HAM RADIO REPAIR- All makes and models.
Fast Professional Sel'llloe. AFFORDABLE ELEC­
TRONIC REPA!R. 7110 E. Thomas Rd., 5coltsdale
lIZ 85251. (6t'I2)945-3908. BNB700

HAM RADIO REPAI~rornpC servce. ROBERT
HAU ELECTRONICS, 1660 McKee Ad., S4Jite A.
san Jose CA 95118. (-408)729-8200. BNB751

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

full refu nd

Our full co lor design makes the- point that
whe-n an emergency sm kes you can counl on
Ham Rad io operators to keep [he lines o f
com municat io n open. Join ith hams all o ver
America "'00 are procdly caring our ne...
sh in devign. Place your orders today.

Ray Sarno W B6SIV
61-17 Via Serena 51.

Rancho Cucamonga, CA 9170 1

2-1 hr. order l ine 1-800··U3-1129
or call 1-909-9 87-1020

CIRCLE 300 ON READER SERVICE CARD

• $2 di-e<>Unt on
mulliplc oroerv

• Visw'MC Pun: ba""

HELP TO PUBLICIZE
HAM RADIO

~"'>Il"n

• Sweat,hin 50150 cotton bien

• T-,him $ 14.95 + $3 SIH

• Sweatsbim $211 ,95 + $<I SI

• Si,..., M L XL

(XXI. S2 mo re )

• T-, hin 100<1- """hrunk

Deluxe Pocket
Morse Code Trainer
6 Modes of Operation $49.00
The de lu.le uni t has 3 addit ional modes

-t_ Contin lollS newl1 ee ne n ted QSO.
( N_ OSO IlR .......~ted '""'ftJ'i_ )
5. Pndlce code exams Just lib Ibe real

code InL (ind. _er h ,. to dled. -1'iIlCJ1
6. CoDlin lous nndolll wordsCotrI,....... AiOed T..:bnolOl)' V.....M C, Add IS SotH
10m Nooroc Dr.. DaIl... 11 7sm PH 114-)$0.011I

CIRCLE 27$ ON READER SERtnCE CARD

Pocket Morse
Code Trainer

Features: Only
o Code rates rrom 3 10 3t wpm
o Plays standard o r Farnswo rt h. $29.00
o Dime nsions 1* x 3_S· .. 2.••
* R uns . 0 hr o n o ne 9v banery
3 Modes of Operation

1. Con l lnlo us lush ra ndom code.
( ulecl.,ble leu .... JTOUpo. ic A ·Z. ~9, ,ltd ......-c)

2. Random code pr. c:t lce ItiL
( Qed. JOUC" KCU~C)' ,pirK' tile ,n_ key)

J . InlencUn InlDln. mode

Learn Code Faster & Easler
Better than code tapes
Take it anywhere to practice
Ideal for beginners to advance

R-39QA-SALES SERVICE-PARTS. Info SASE:
MILTRONIX, P.O. Box 3541, Toledo OH 43608.

BNB813

SERIOUS ABOUT SOLAR POWER? The PVSP
Slatter kit comes with a 32 wan SoWe.. vue panel
and a ten amp Stri:lgiC charge controller. Special
introductory pl1ce $275 plus $7 shipping. SUN·
UGHT ENERGY SYSnMS, 2225 MaytIower NW,
Massilon OH 44647. BNBn "

PACKET RADIO Join TAPR, connect wilh the
IarvaSI packelldigital group in the US. Creators 01
the TNe-2 slandBrd. Benelil$: newslener, software,
discount on kits/publications. $151year US, $18
CanlMex, $25 elsewhere VisaJMC. When joining,
mention 73. receive TAPA's new book, Packet Ra­
dio : What? Why ? HOIN ? ($9 vafue) FR EEl
(81 OOסס-383(7 . Mail:8987·309 E. Tanque Verde
Rd. '337, Tucson A2 857"9-9399. BNB765

WANTED: HAM EQU IPMENT AND RELATED
ITEMS. Donale your excess gear, new-o!d-in-any­
COfIOitiOn to the Radio Ck,t) of Junior High School
22, the nation's ody lutl-time, nofllrolit organization
working 10 get ham radio jmc schools around the
country as a teaching tool using our EOUCOM­
Education ThnJ Communicalion-program. Send
your radio 10 school. Your donated malerial will be
picked up ANYWHERE or snipping arranged, and
this means a lax deduction to !he fUll extern 01 the
law lor you as we are an IRS 501(c)(3) CI1arity in
our 15th year of service. It is always easier 10 co­
nate and usually more financially rewarding, BUT
MOST IMPORTANT your glh will mean a whole
new wonc of educational oppaltunity for children
nationWide. Radios you can write on, kids you can't.
Start 1995 by helplng a child and yourself. Wri te,
phone or FAX the WB2JKJ "22 Crew' today : The
RC 01 JHS 22, P.O. Box 1052, New Yo~ NY 10002.
24 hours call (516) 674-"072 or FAX (518) 874­
9600. Meet us on the WB 2JKJ CLASSROOM
NET, 7.238 MHz 1200-1330 UTC oaily and 21.395
MHz from 1400 to 2000 UTC. We will be at the
Daylon Hamvenlion. Meel us there, or we can pick
up your donation on the way. BNB762
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WANTED: BUY AND SELL All types of Electron
Tubes. Call (61 2)429·9397, Fax (612)429..Q292. C
& N ELECTRONICS, Harold a ramsrect. 6104 Egg
Lake Road, Hugo MN 55038. BNB915

ROTOR PARTS ROTOR SERVICE, ROTOR ac­
cessories: Brak-O-Lays, Quik-Connects, Pre-Set
mods . NEW mooers for sale . Free cat alog.
C.A.T.S., 7368 State Road 105, Pemberville OH
43450. BNB996

PRINTED CIRCUIT BOARDS lor projects In 73,
Ham Radio, QST, ARRL Handbook. List SASE.
FAR CIRCUITS, 18N640 Field ct., Dundee IL
60118. BNB966

SURPLUS EL.ECTRONIC TEST EQUIPMENT for
sale at deep discounts. Write, phone or lax lor the
current lisl. Jim Stevenson, 3401 Sunny Slope
Road, Bridgewater, NJ 08807; Phone/Fax 908-685­
2296. BNB995

ANARChy ONLINE is a resource for Anarchists,
Investigators, Researchers, Compute r Hackers and
Phone Phreaks. Catego ries include: Computer
Hacking, Invest igation Techniques , Telecommuni·
ca tions Techn o logy and Surve i llance. Call
(214)289-6326 for free trial access. BNB831

ELECTRONICS GRAB BAGI 500 pieces of new
components: inductors, capacitors, diodes, reels­
tors. $5.00 postpaid. ALLTRONICS, 2300 zanker
Rd., San Jose CA 951 31 . BNB855

LOW FREQUENCY RADIO & LIGHTENING DE­
TECTOR PROJECTS, Second Edition. Build Light­
ning oetectors t Broadcast on 160 kHz-190 kHz with

one wan t VLF radiol Talk on urtrascuncr Much
more l 106 pages, 11 photographsl Published by
McCallie Mfg. Corp. send $18.95 + $3.50 SIH to:
McCallie Mfg. Corp., Department a. P.O. Box 77,
Brownsboro, Alabama 3574 1·0077. Phone 205 ·
776-2633. No foreign orders; for sale only 10 rest­
dents 01 USA or canada. BNB890

AZOEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RADIO
INC., 10715 SW 190 5 1. 119, Miami Fl 331 57. (305)
238-3327. BNB979

FREE HAM GOSPEL TRACTS. SASE . N3FTT,
5133 Gramercy, Clifton Heights PA 19018. BNB960

WANTED: BT-1 ALKALINE BATTERY CASE for
Kenwood TR·25OQ. W3PW, 502 Green St., Free­
land PA 18224. (717) 636-1093. BNB955

RF TRANSISTORS, Japanese t ranststo rs and
tubes reed dealers, repair shops, kit makers, etc.
fo r 2SC 1969, 2SC2312, MB8719 , MRF455,
MAF 454, 2SC28 79 and more . WESTGATE
(800)213-4563. BNB950

COMMODORE 64 HAM PROGRAMS 8 disk sides,
over 200 ham programs $16.951$.32 stamp gets
unusual software catalog of u tmues. Games, Adult
and British Disks. HOME-SPUN SOFTWARE, Box
1064-B8, Estero FL 33928. BNB917

VOICE SYSTEM-REPEATER OR SIMPLEX­
Features Include announcements, messages, peck­
et cluster interlace, alarm. In use wol'\clwide (any
language). PC board and software. Complete sys­
tem $259 U.S. DIgital Communications Inc. For
Info , 1-306-781 '4451 , from U.S. 1-800-583-9373,
FAX 1-306·781·2008. BNB988

•

VNt VERSAL DIGITAL FREQUENCY READCJt17
TK-1 {Wi,_todj ...." ....."" ...." ....." ,,$149.95

HEAT SINK MATERIAl
r.Io<lel9!l Heal Sin~ (6,5' 12 . 1,6) " $ 24,00
CHS-6~~(6 ' 6 ' ' 10) $ 22 00

W e . Iock HanHo-Filld part.
CHIP CAPS-K<>mowATC
METALCLIIO MtCA CAPS-UneIcOISe<noo
RF POWERTRAN SISTORS
MOO T R I M~ ER CAPACITOOS
OOOADBANO HF TRANSFORMERS

CIRCLE ae ONREADERSERVICE CARD

MICRO VIDEO PRODUCTS
ORDERLiNECANADA USA MEXICO

800473-0538
FAX LINE 714 847-4486

16201 OSBORNE S1
WESTMINSTER, CA. 92683

MO. VISA MasterCard inti bank wire

CIRCLE 30 ON REAOERSERVICECAAO

Micro TV Cameras, Micro Video
Transmitters, Receivers and low cost
Downconverters.
Amateur TV,
Industrial , security
products. We
have a system for
you. Our video
camera connected to our ' MinlUnk™

transmitter! receiver make a
perfect combination for
industrial security uses.
We now carry Underwater
cameras fOf you sailors, and
COIOf units for that true life

view. With our PlaneTalkTll Airborne
systems you can now
be the pilot! All
cameras standard tv
p-p video, 7-14vdc.
We also carry Computer capture boards
fiber optic systems and video support.

LIVE lV VIDEO

SCRAMBLING NEWS
349 4 Delaware Ave , a utra!o . NY 14217-1230
VOice/FAX 716 874 2088 BB S 716 871 1915

Y<lIIHM ll_

Our1lIlI[I ClI'!e<1Ioo pi " ' cuR'!l!l!l r "", H!IIIlIlnd wir*g lU!JtODl

• P1X.lV,Volumes 1·5 Satellite and oes Hardlook101 _'_I 1 )

• W~llS$ cable HaclUng • Hacker Video
• CompleteWi=d ('10 1+) • Cellular Phone Hacking

$1~,ilS _ " 3'$3ol.ilS '" esse..._
_ ~.W'l2 _ ~1_ .... out ""'" " 211,ilS 1n::0ld00 ....,)

PAY TV AND SATELLITE DESCRAMBl1NG
All New In to VOLUME 6 All New In l o

•••

.. '...•••.....,
•••,'"
''''•••..,,.,
••,.,
""""u"...,­,..
•••

--

CIRCLE 99 ON READER SERVICECARO

",

HF AMI'I.~RS "'" IIOTORQU. Bf)UET/NS
P.~.l,", for HF~"'''l2-30l.OH.)

Described .. It1e MQTORQl.A Elul~i""
AN75lIJOOW AA31 3 300W
AN762 1«ffl AA305 300W
AN779L~ E66J 1WW
AN779ti 2fffl EB27A 3'X!W

E61OHiOOW
Newll 1K WATT 2_50 MHz Ampllfler

POW£R SPUrnRS _ COMBINERS 2._
WOW. nKP 2·port ..."....."" " ",$ 69.~

1000 w . n PE P 2·Port ,.$ 79.115
1200 Wan PEP 4-Po<t "" ....", ", ",$ lIIl 95 MlNI-CIRCU/r IolIX~RS

Ill1l WAIT 420--45/1 lIH2 PUSH-PULL saL· ' (1-500'"") " .... " ", " ", $ 5.50
UNEAR AMPU F/€R • SS8 • FlI ArY saL· 1X (1()-I(lO(lMz) " ", "" " " ,$ 7,95

KE967· PK (K~I $I 59.95 • Low Pas s Fin....
KE967-pc a (PC eo."01I " "" " ,,,$ 18.00 tor lio..........,o (Up to 3O(IW)
KEB6H (Monuan $ 5.00 10m, I Sm, 20m, 4Om, 80m • ' 80m

~1§.,
Rain/lo ... Asson",mf

Communication
Concepts Inc.

508 Millstone Drive· Beaverc reek, Ohio 45434-5840
(5 1 3) 426-8600 • FAX (513) 429-3811

CIRCLE5 ON READEA SERVICE CARD

Sell your product in 73 Amateur Radio Today
Call Dan Harper today. . . 1-800-274-7373

,.. - .... --

,..."

Next Day
CQIITINl«, .l
W~ Ship NtxrVirJ 1..4 D<tJ ASA P

t OO $2 9.95 $14.95 $ / 9.95
ZOO $39.95 $34.95 $19.95
4Q() $49.95 $44.95 $39.95
500 $$4.95 $49.9$ $#.95
1000 $ 99.95 nus $79.95

Allt""nas West ••.-....""'.., - ......, ........ ..~_ ..._..,. _ I IL
(SOil 373-8425 Boo 5OII6Z-s, _Iff lIWIS

•

•

"

•-
-
: ' .... ... , . ~~. ~"".--'1" 0 ' . 0 "" "',!_"'!!-"'! "'-'._, f-- ,

:- j

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

•."
:l

Why spend big $$ on unf riendly, overpriced
and very slow optlmize-only software 111

Quic kyallt, the high spefld, low cost, easy·to-use software
feallJ,es. auto de'"9" & optimIze plus performance "nalys,s
W ith amazmll accuracy, tt w ill accommodate 17 elemellts,
Freq. to 1 G~. , mll tllfboom and la pe,ed element modehng,
folded dipole. sca ler, and print'> all fi les, pol ar plots and
llraphs Both C<>- PfOC. & Il0 co·proc vers iol1s a'e ",cluded
f or fC"'T w' MIl ~ RAM. VGo\, ! G,l, CGA, -.: .... _ 3-D or NgIler

Quickyagi".3' S39?~'
6 y W-' 7R""

""'" $3 00 .M 0< $5 00 for "",,"USA 0<-' • Inol C-v>__
Send SASE for 0""",",. ,nl<> • US Ct>edl 0< inlornai'l """""1 o<<ler
~~~d<l 5 .5"" ..... t...~_~· 0< 525"!'!:£p1' <lisle

~ HAl Enterprises (602) 435.9523
t_iilii-D 5638 W. Alioe Av . Gle ll da le, A2. 8 5302

"DESIGNING ~ l'~G1 H~S

NEVER BEEN SO EASl'!"
... 13 Amafeur Radio Today, April '94

,-

Add $4,00 r",
ohlW4..... ""o>G" "lI

DISCOVER THE WORl D OF
FAS7 SCA N Tf LEVISIQN

A MATEUR TElEVISION CONVERr ERS
ATV3 a ro-<50 (GaAS- FETl ." $ 49.95 Kit
ATVa 902-81'6 IGaAS- FE1) .. " " .$ 59 .95 K~

2 METER VHF AMPUFlfRS
35 w an Model 33M... $ 79 .95 Kit
75 Won _ 87SJ1 ..... " ....."" .... ",,$ 119,95 Kit

Availabla in kiI 0< "",_eel
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SELL YOUR PRODUCT IN 73 MAGAZINE
CALL DAN HARPER 800-274-7373

REPEATER CONTROLLER
With AUTOPATCH $99.95

.John Bell (702) 267-2704
1381 Sara toga St. !\linden. NV 89423

_r-_ cav .....
ZOIiL l.... ..~• _ _ G5II\I __

l.a ..101llpoOp_ _ _ <3V 1_
Sl iL_te _ _

_~_<;SIlV ......
""1Il1o'0""'"-. ,"". , ..- --

' M oJ" . " _ It _ _--- -- ..-_..- .
l-eG I ·373 U

•-
•••
•

CIRCLE 296 ON READER SERVICE CARD

_ .. o-,r,, _· roil_So�< __ rwt_.""---.......• Eooryllllo(_._...- ..-
Qooal' C ; ....,.. " .od-. r._

• JtloqItoolo.-ne._·r..,.-....-.... _...._­
r_ AII _ '" "'AliI:-_..._ .cw",_ .,_ ....

Field Day G5RV QuicKits'- .. '

"..'"
""

CIRCLE 259 ON REAOER S ERVICE CARD

UHF REPEATER

· 40 Wall .... +
z R' ,

·~and uqi_"_,

• Wonna/iDn wiIlOtI: raclio

Makehigh qualify UHF repeaters from
GE Master II mobiles!

Versatel Communications
Orde rs 1..e00-4S6-554 8 For 10'0 307·266-1700

P.O. Bo x 4012 • Casper , Wyoming 82604

DT~IF Co nuotled Autopatch and 4 control. outputs. Switch
select able CWID. vox or COR receiver control. Assembled tested
board included in kit. LED's for Power, TIC. RX. Phone. Intel 8748
microcontroller. Boord sue 3.8 x 6.] inches. You add receiver,
transmitter, power supply (12 '1), phone line, and antenna system.
Circuit board is top qual ity, double sided, plated through holes,
solder mask on both sides and parts legend. Shipping $4 for UPS
GROUND or $6 for UPS BLUE, COl> add $4. For more
information call or wri te to:

SELLING; Moto rola 11930 10 meter rransmrnee
chassis; P350 AF unit; P353 modulator; P351 ,
P352 power sl.Wlies. Joe, (7oe) 894-2482. SELL­
ING: Motorola 900 MHz, AM Single-channel com­
mercial l ransceiver, best ofter. Klaus . (7oe) 966­
4835. WANTED: Working ICOM IC·3A or IC-3AT.
Klaus WB9YBM (706)966-4835. BNB1004

SECRET CB BOOKS 1·29 $10 ee., SAMS eooes
$15 ea . Tune up maste rs books 1-6 $17 ea..
Uniden export service manual $10, RCI295CW2970
service manual $10. eal for tree catalog 01 other
goalies. t-8OlJ-.536-0109. BNB999

EMERG ENCY COMMUN ICATIONS T-SHIRTS,
Federally Licensed Radio Operator insignia on
l ronl. Laf98, XL, XXL (Dealers weicorre.) send
check or money oroer $14.95 + $3.50 s+H 10 cabin
AIlt, P.O. Box 3193, Wrightwood CA 92397.

BNB 1002

Budget a Sl Cerds $1 lor samples (rel undable
with order) B,B.B,S., 170 North Wilson Road .132,
Columbus OH 43204. BNB100s

CODE 5 News and Pel iliOn informal iOn. SASE to
KB7PNQ, S03 Dubois Atreet, Cheney, WA 99004.

BNB1012

Native Ukrainian wants to be your Tech Rep in
Ukraine or Ea stern Europe . Fl uent in lour lan­
guages, BSE degree, highly skilled in IBM/DOS
hardWare/software nelWorIl.ing, IF to UHF commu­
nications, antenna and transceiver design. Training
or temporary work in the USA to learn your prod·
ucts OK. KC1VF/ US5W E, (703) 23 1-6478, P.O.
Box 2490, Christainsburg VA 24068, BNB1 00l

CIRCLE 71 ON READEJ'I SERVICE CARD

CIRCLE 163 ON READER SERVICE CARD

Demonstration Disc (I BM-PCVGAcompatible)
of signals recorded from WX'SAT system. $3

SPfCmUM INTERNATIONAl,INC.
Post Office 8011084, Dept. S
Concord. Mass. 01742, U.S.A.
Phone: (508) 263-2145
Fu: (5D8) 263-7008

•Sl

Shipping: FOBConcord, Mlss.
Prices subject to change without notice.

I VISA i

1691 MHz Weather
Satellite System

1691 MHz Hemt pre-amp.
modeITS-1691-P. Amp $250

1961 MHz Receiver
model TS·1691·Recvr $450

Decoder Board & Solti...are
model T$-VGA-SAT4 $349

l ow l oss Coaxial Cable (65ft)
with connectors. 565

other 1eng1l1s available

Track II Satellite Orbital Program.
Tracks ALL eeiemes. wor1d map,
print out S99

1691 MHz l oop Yagi Antenna
model 169H Y( N) $99

Q~Lr"r U·Ii"lfRJIIAIIID"AL CALL D1RfCIORY

lIamcall online service gives you access to
over a million haiTl!l via )'OUr computer &
modem , Updated each month! Only S29.9'
per year. Unlimited use _ 24 hours a day ­
you pay for the phone call.

900:21l2·5619~= FAX 70J:lW..·!H 41

r:r:'! R","••. llo-" aJ(I._.~... 23' 11 ~
~ ~_ ... O' '""...... IooiioIiiII

CIRCLE 7 ON READER SERVICE CARD

.~."" COAX~SEAt
• -<r • • • ~ ' _ ,..".

I The Only Material That Will Adhere to I
Polyvinyl or VIf'I)'t Outer Con Jackets!

I
I . Forms arOl,tnd and sui. . ' II

odd·shaped llllingS.

I + Non-conlaminahng and non· I
conductive.I + Wide emb ienl tlmp" .lure r. n ~l . I

I (· 30° F10 +1SO · F), 1
+ Slays lIexible l or yu rt insuring ~.>"-'-.:<:::

I moisture·prool connecHon!. e OAX-S.AL , ,,,, I
• Reusable-quick disconnection = ;,-:........::.::.~~ I

I and resealin, .. illl ume material. .. - ""- " ­... ... '''b" A"..

I , Amuslfor salellll e TV- ..- -"- ' I-_...-micro.. ave work. ... ..

I ."KItWl I+ Hundreds ot llsn. _ TIoOlt:_
I,' WO;I~;~OO;~I~;;~;S~OA~;-: II

CONNECTOR NEEDS COAX·SEAL

CIRCLE 32 ON READER SERVICE CARD

Sell your
products in

73 Amateur
Radio Today.

For details call
Dan Harper

at (800) 274-7373.

" ALMOST FREE" 4O-year aectlmulatlCn 01 RF, mi­
crowave , coaxial and waveguide components and
equipment. large SASE for Ul. W6KRC. P.O. Box
611 7, Laguna Niguel CA 9260H i 11 7. BNB1017

AMATEUR RADIO REPAIR, most makes and mod·
ets, diSCOunt labor rates until June 1995. WEST­
ERN AMATEUR RA OtO REPAIR CO., John Rupe,
Box 697, North Cove, WA 98547 ; (360) 2S7-4011.
Thanks, AB7OR. BNB 1015

REPEATER CONTROLLER WITH AUTOPATCH
$99.95. OTMF controllable , long d istance phone
number reject four control output lines, two cour­
tesy tones, switc h-selectable CW callsign. Kit in­
cludes assembled testec board with Inlel 8748
MPU, LEOs, TX, RX, phone , power. For info call or
wrile 10 JOHN BELL, 1381 Saraloga St., Minden,
NV 89423; (702)267-2704. BNB1014
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Specifications
• Frequency Coverage:

FT-2500M
RX: 140-174 MHz
TX: 144-148 MHz

FT-7400H
RXJTX: 43(}4SO MHz

• RUWed Military Spec Desi!E
• Advanced Track Tuning (Al l)
• SelectableAlpha-NumericDiS'.,
• Omni-Glow'" Display, largest

available
• Power Output:

FT-2500M 50120/5 Watts
FT-7400H 35/15/5 Watts

• Flip Up Front Control Panel
hides seldom used buttons

• Backlit DTMF Mic
. 31 Memory Channels
• CTCSSEncode Buin-in
• Automatic Power Off (APOl"
• Time-Out Timer (TOT)"
• Manual" or Automatic

Backlighting Adjustment
• Actessories:

FP-BOO 20 Amp HD Power
Supply wi Front
Mounted Speaker

FRC-6 DTMFPaging Unit
FTS·17A CTCSS DecodeUnit
SP·4 External Mobile

Speaker wi Audio
Fillers

I

~", I
II

•
""'" REO"i ""'"TO t ... 1iItz TO 168 l1KlrJ,

TO 156 1i1tzV
, IV

Graph depicts continuous tuningacose entire barnl

138 145 152 159 166 113
FIlBJUEHCY (MIll)

3-S1agt Advance Tm:k Tunlnll (AfT) - The exclusive 3·Stage Advance Track
tUOIn!} Ironl end automahcally adjusts band width sensilivity across the entire
receiver range. While mainlail1lnll sefeclivity specucatioos.ATT significantly
rences oteneerce from inter-modulation and front endoverload.

~
~ U SII

;;/. ° 20 11

~ 0 1 5 1'

FT-2200n200
JuMSS W X 1.6'1-11 6.5"0. the FT-22007200
r~ios are designed to fit into loday'l more
compact cars wi th ease.
SPt::CIFICATlO!liS . Frequency Coverage:
tT·2200 RX: 11D-180 MHz, TX: 144·148 "lIb.,
fT·n oo RX!l'X: 430-450 ~Hz. • " 'ide
Receiver Cocerage: 110·1SO MUz • A.'tI
"Ai rcraft~ Receive: llO·139 Mllz • Built-in
DTMF Palling/Coded Squelch . Selectable
Channel Only Display - 10 Memory DTMF
Auto Dialer . Backlit DTMF Mie • Power
Output SOI2QIS watts (rT·TlOO 3511515 Watls)
. 50 Memory Channels . Remote Operation
wi Optional MW-2 . cress Encode Built-in
• Optional Digital Voice StOl"age System,
Accet.SOries; See jeer authorized vaesu dealer.

. ernlcs, CA90703 (310) 4Q4·27oo
SpectleationsSlIbjecllo change wil!lIlUl eotce. Specifications guara llte&d only \'Irtllin amateur bJn d~. Some accessunes andlor options are 5landaro incertain areas, Chock withyour local V
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