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OUT OF

AND INTO

111<.' Drake R8t\ World Band Communications Receiver.Tum it on, tunc it
in. and a, ea,y as that, you're hearing world events as they happen ...

uncensored and complete. And with the R8A's astounding clarity. it's

almost as if you're there. In fact. no oecr communications receiver puts
~'OU closer to the action in ewo the m<N distant partsof the world.

If you're a hobbyist. you'll marv elat the R8A 's simplicity ofoperation. If

you' re anexpert. you'll admire the high-powered fe atures. The Drake R8A

offe rs superior performance in a complete package that includes built-in

filters and other unique features mal have made Drake the foremost name
in world band communications. The R8A fromDrake ...you've got 10 hear

inc believe it.

OF THINGS.

THE

T HE DRA KER8A

DRAKE, FOR A WORLD OF D IFFERENCE.

Order Now Risk-Free!
IS-DAY MONEY BACK TRIAL
We are so confident you ' ll be impressed with [he R8A's
performance. we 'll give you a full refund on your factory
di rect order, less shippi ng charges, if the R8Adoesn't meet
or exceed your expectations. Call forcomplete details.

Order Today, Factory Direct or call for the dealer
nearest you 1·800-723-1639

•
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" I've made it abundantly clear that I am no fan
of ham broadcasting. But I'm even less of a

fan of asking the FCC to improve our
hobby with more restrictive regUlations."

Wayne Green W2NSD/l

frurt and veggies. plus a little meal.
When Sherry and I go out to eat we
order one dinner and two torks. And
we often stil l have rertovers to bring
home.

How to lose Itlal weight? That takes
one of the most lSillicult things there is:
you have to make The Decision. Once
you've decided that you are going 10
diet and tha t nothing in lhe world is
going to stop you, you're on the track.
There are no secret oets. You just cuI
back your calories and never go over.
No pil ls. No fat fa rms. For my size
frame I found a 1,500 calorie diet was
jusl right. You doff! want to drop more
than a couple pounds a week or you..
be chancing a heart attack or some­
\tUng. Take it slow and easy. You spent
years building up Itlat gul and ns go·
ing to take a lew months to get rid 01
it. Forever.

You 'll want to exercise. The best
way is 10 start walkll1Q. Take it easy at
l irst and gradually speed up 10 w1lere
you are eilhef walking very fast or jog­
!JIng a couPle miles a day. Walking is
better lor you, actually. Less strain on
me knees.

I look off as pounds over about ten
months. Once you get used to coerat­
ing your system on 1,500 calories you
won't fee l hungry. And once you've
made up your mind not to eat junk
load, you 'M)O'I be bothered by it. The
mind may call OUI for candy, but your
mouth will do line on carrots . You'll get
10 love salads with low-cal dress ings. I
chop up a head 01 lettuce. a pound 01
spinach, a handlul 01 golden raisins
and a handful of litt1e pieces of Baby
Swiss cheese in a huge bowl, mix it all
~. and then keep it in a plasliC gro­
cery bag in the fridge lor seV8f31 (jays,
eating a plate of itler lunch every day.
I like the low-ca l ranch dressing. A
couple tablespoons well mixed into me
salad at the last rmnute really tastes
great. It's hea lthy and not lattening.
And it 's easy 10 fix.

Once you've dumped all that lard
you want to be sore ect to put it all
back on again, like most dieters do .
This means watching your weight. I
went Irom 250 down to 165 pounds,
so whenever I find I'm gelling back up
10 aroond 175 I diet agai n onl il I'm
down to about 155. Irs very helpful ~

you invest in one 01 those doclor's
scales With the balance beam. This
lets you weigh yourself 10 the nearest
quarter pound, thus giving you good
leedback every day on your progress.

A lot of the visitors to my booth said
I'd helped them stop smoking I'm glad
10 hear that. Mosl 01 myoid Iriends
wtlo smoked are dead. Very few 01 my
WW11 submarine buddl8S lhal smoIIed
are slill auve 10 corne to reunions. 01
course , it may be ltIal you don't enteY
life enough or have any goals lor
hanging around. I do. I have so many
thing s thai I want to do that I don't
have time to die_ It I'm going to keep
pushing new tachnologleS w;1tl maga·
ZIMS I need 10 be around lor at least

anolller 20 years.

Contmued on page 74

e ast eleven months pregnant Moun­
tains of stomachs going by. Wei, looK·
ing on the bright side , no one was
smoldng. Inside, at east.

Look guys, I know what fat is all
about. I spent a big part 01 my Ide be­
ing tat, Well, fairly tat. not gross. I va r­
ied Irom 225-250 pounds for years.
Then, pardon the expressiOn, I got fed
up. I deCIded about twenty years ago
that I'd had enoogh 0 1 belOg lat. I
know what itleels lII<.e to want rarreo­
ing lood . To want ice cream, cake,
pies, and fries. t know row hard it is to
pass up the f oil s and bull er in a
mstauranl. Alter all. you're paYing lor
them, so you'd better eal 'em, right?

Well , I watched these man-moen­
tains waddling by. Hundreds of them.
Thou sands . Monuments to beer.
chips, eessets. Big Macs, Whoppers,
and so on, I walched l housands 0 1

hams who are substantially shortening
their lives besides looking awful. Sure,
I've been there, done that.

cconest that 10 the endless com­
ments on how good I look now tnat
I've gal my weoghl down. Many c0m­

pliments. Oh, I slln eat ice cream, but

COy now and then. I get out IOf a two­
mile jog every day and I eat a lot 01

way to turn Baxter and his broaecast­
ing system down, the odds are thai
you're going 10 have to listen to a lot of
Wayne Green emanaling from Maine.
My apologies 10 the hundreds 01 hams
who stopped at my booth to say heIo
and tcunc me tied up being inler­
viewed. And interviewed. And inter­
viewed.

Spea king of booth vis itors, I do
want to thank the hundreds of readers
who stopped by to say they're enjoy­
ing lhe ffiil9aZine. Even my editorials.
I'D have to write some more, I~.

Pregnant Hams

Judging by the hams passing my
booth at Dayton, at least 30% are
pregnant Some alarmingly so. I saw
toncreos 01hams who appear 10 De at

I've made it abundantly clear that I
am no fan 01 ham broadcasting. But
I'm even less of a fan of ask ing the
FCC 10 improve our hobby with more
restnctive regulations. The fundamen­
tal FCC role is that if something is not
prohibited, it is permissible. Secondly,
we brag about being sell-regulating
and self-policing. Okay, lei's see some
substantiation of this . And ~ the AAAL,
our only real national organizatio n,
isn 't cooperating in helping to solve
our problems, then give 'em hell until
they do. The League is like any omer
bureaucracy, they mov e only when
blasted by a car bomb or something.
About the only way you can get their
attention is by holding back your memo
bership lor a wh ile. 01 course, then
they mighC do as they did the Last time
this happelled, arid overreact The laSl
time their membership started to lall
off they decided 10 attract anention by
proposing what was laughingly called
their "Incentive Licensing" proposal.
'rears the one thai put over 700 ham
dealers out of business in one year
and 90% of the manufacturers wilhin
three years. Talk about a killer pr0pos­

al' Wei, it sure did aneact attention,
So, until you can l igure out some

so the time almost Ilew. But not quite.
Now I won't have 10 write that biogra­
phy so many people have been asking
lor, Lord knows what he'll do wil h all
that stuff. Maybe he's going to go to a
24-hour a day schedUle 01 erceocasr­

no·
Glenn didn't ask me (but many ctn­

ees did) about my thoughts on the Ma·
ia pe t it io n to the FCC to e nd ham
broadcasting. My answer to those who
asked was the same one I've given
mosl hams when they ask about FCC
pentons. 000'1 ever ask the FCC lor
restrict ions because the chances are
that they wia oblige , only wrIt1 ten 10 a
hundred l imes more than you asked
lor. The FCC has not, in my memory,
mana ged to break our government's
basiC role: Never do anything right.

My Dayton Talk
I know you aren't going to believe

this, but lor the second year in a row
th e Dayton HamVenlion program
c hairma n didn', th ink it would be
worthwhile to have me ta lk- Tsk. l'g bet
three or lour hUndred hams Slopped
by the 73 booth and asked when I was
speaking

Well , I figured mat might happen,
so iust belore I went to Dayton I made
a sc-mmute tape 01 what I probably
would have talked about if I'd have
been asked. I took aloog a lew dlllen
copes and offered them for $5 each.
They sold out in shof1 order. Most 01
the things I talked about on the tape
are the same as I've been wnli ng in
my edrtoetets. but perhaps embellished
somewhat. As long as my editorials
are. and they're the longest in the en­
lire magazine publishing world as far
as I know. they are generally as short
as I can make them and sua gel my
ideas across.

If you're interested in some good
snooze material. send $5 to- Uncle
Wayne's BOOkshelf lor a copy of my
Dayton nootalk.

The ini tial response 10 the tape
from Illose who suckered into buying if
at Dayton has been good enough to
encourage me 10 turn o n my tape
record er again and ponuucate at
length on more items of marginal inter­
est Well, I'll get to mat as soon as I
tinish answering me man piled up on
my desk. My recent trip 10 Monaco
(3A1W2NSD) lot the cold luSiOn c0n­

tereoce. loIlowed by the Daylon trip,
backed things up lot me. Plus rt's gel­
l ing down to lhe last minute lor pro­
ducing the next issue ol "CoJd Fusion."

If you ouv the tape for your c lub
you could break it into nine ten-rranute
talks, That'll last you most of a year!
Or you could play It in your car and fall
asleep at the wheel . Or you could play
it over your repeater and bum every­
coe cct

Even renee. Glenn Baxter stocoec
by me boom and asked if he could rn­
tervlew me lor his ham broeocestmq
service which is heard endlessly on all
bands. Figuring he'd do the usual live
minute interview I saw no great harm
in lila!. UtIle did I know thai he would
tie me down (or was iI up?) lor aboul
two hours. But then we were talking
about me, my all·time favorite subject ,

NEVER SAY DIE

4 73 Amateur Radio Today. July, 1995



a llEtr Z780· Dual-band 1461446MHz wlfold-over · Includes COMET exclusive theft-resistant lock!o 146MHz 6/8 wave 4.5dBi · 446MHz5/B wave x3 7.2dBi -length: 62' • Conn: GOld-plated Pl·259· Max Pwr: 150W
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B-1018-18NMO · Dual-band 146/446MHz cellular
look-a-nke - Gain & Wave: 146MHz Od8i 114 wave ­
446MHz 2.15dBi 1/2 wave • length: 12" ·
Conn: 8-10 PL-259IB·10NMO NMO ·
Max Pwr: 50W

_ilIiJll'..------------------

SH~· Super Flexible 1461446M Hz HTAntenna
Gain: 146MHz 1.5dBi • 446MHz 3.2dBi • Length: 15.5'· Conn: BNC•
Max Pwr: 10W

SB-51SB·5NMO · Dual-band 146/446MHz wllold-over
Gain & Wave: 146MHz 2.5d8il/2 wave - 446MHz 5.5dBi 5/8 wave x3· l enQth: 39' · Conn: S8-5 Pl-259/S8-5NMONMO ·
Max Pwr: 70W

CX-224/tX·224NMO · In-band 14612201446MHz wlfold-over
Gain & Wave: 146MHz 2.15dBi 1/2 wave - 220MHz 3.5dBi 5/8 wava - 446MHz 6.0dBi 5/8 wave x 2•
length: 36' · Conn: CX-224 Pl-259, CX·224NMO NMO· Max Pwr: 100W

, NoN,-,--- - - - - - -

B-20/8-2OfIMO · Dual-band 146/445MHz wlfotd-over
Gain & Wave: 146MHz 2. 15dBi 112 wave - 446MHz 5.OdBi 5/8 wave x 2• l ength: 30' ·
Conn: B-20 Pl-2591B-20NMO NMO • Max Pwr: 50W

SB-71SB-1NMO · Dual·band 1461446MHz wl1old-over
Gain & Wave: 146MHz 4.5dBi 6/8 wave - 446MHz 7.2dBi 518 wave x 3· l enQlh: 58" • Conn: 58-7 Pl -2591S6-7NMO lIIMO · Max Pwr: 7OW,

FJ·15S · Ttl-band 521146/<l46MHz wlfold-over
Gain & Wave: 52MHz OdBi 1/4 wave - 146MHz4.5dBi 6/8 wave - 446MHz7.2dBi 5/8 wave x 3 - l ength: 58" · Conn: PL-259 · Max Pwr: 120W

- -----

_. -

' Ill """'~-" _
tOll :. 1 .. 1 -

Q IEW Z75n . Dual-band 1461446MHz \'Ilfold-over - Includes COMET exclusive meu-resrsranuockt
0"Gain & Wave: 146MHz 2.15dBi 112 wave - 446MHz 5.5dBi 5/8 wave x2· Length: 39' • Conn: Gold-plated Pl-259 · Max Pwr: 200W

~ ~
17 8
• 3
1l ~01 :
"£.."
~~
N-

"' S
~ .

'" !!l
~>

" 0.-
I ~
!!l"
~il.

2.~
0"
"£"­
·00,
~<

'" lA-o-
~i••
~~
0 _

-~-.
~~-'.0_

"0
~~
"0
-0

=."1!p.

-­.... N- ...... ~-mZ
W ·

"''''. ~"0
~;;
-en.-- 0;=.."'­"'.-",»
m~
N~, ~
N ..m _.
-3-.
'n
~~
~ ­
>0::::0:
" 0
-~.... ~-_... ~- '"m N
w===, m....
'"N..



"E-mail? It works. It's cheap. It's accurate.
It's efficient. It's easy to use. It's reliable.

It's available to everyone. More important, it opens up
a completely new medium of communications."

" I still enjoy the smell 01 hot solder, 01 designing or
modifying and constructing accessories and test

equipment. I also enjoy experimenting with antennas.
All this lun goes out the window il one becomes

simply a typist connected to the Internet. "

LETTERS
Howard While VE3GFW Well. at­

ter reading your editorials tor almost
30 years , I am surpnsed 10 have to ad­
mit that you are gett ing old and finally
letting technology get ahead of you .

Snail Mail, indeed. How could any­
one so progressive as you la. to cap­
ture the essence 01 the no..... medium
01 communication-E-.mail? II works.
Irs cheap. It's accurate. Irs eeceer.
Irs easy to use. Irs reliable. Ir s ava,l.
able to everyone. More important, it

opens up a oolf1)letely new medium 01
communications.

You probably recall MarShall
Mct..uhan's -ee medium is the mes­
sage" theory. E-mail is essentially a
completely new and different means 01
communications, In my long expert­
ence with it, I lind that E-mail captures
the essence of el1icient comrnumca­
lions that the ARRL (maybe even the
· Pony E~p res s " ) originally tried to
achieve, Except E-mail worKs and irs
reliable. For me, E-mail allows me 10
communica te wi lh members 01 my
lamily who are scattered around the
world. I have made many new friend­

ships with retatrves whom I have never
met or spoken to, One of my cousins
has just written a book because of an
inspiration I gave him through E-mail.
Yet I have neve r spoken to him or
see n him in perso n. I cou ld never
have achieved this level 01 communi­
cations with ham radio. As you have
p eacrec so long, the euust and sell­
destructive cceoes that prevented ac­
cess 01 the younger generations to
ham radio have l inally ecoeveo their
unspoken goats. Ham Radio as I knew
it is dead, but no! yet tully buried. My
children wi ll nOI ever be hams. Yet
they are totally computer literate. With
tools such as E-mail and the various
cnat features they can achieve much
01the same communications lunctions
lhat I used in ham radio. With cellular
modems. they have the same I le~ibiti­

ly to go mobile wilhout the unreliability
of ham radio. Please gel an E -ma~ ad­
eess. It is a real pain the bull to use
snail mail and taxes.

Howard, my E-mail OTH is ProFu­
sionOAOLcom. I dorl'f encourage ns
use because it's Slower than fax 10
reecn me. Fax is the closest service
we have that compares with RTTY in
delivery . . . and I was doing that
back in 1950. Yep. 45 years ago any­
one on the net could send a message
10 anyone else. II would aulOfllBfiCally
turn on my printer when If was ad­
dressed to me and print it out. Then it

NUrnbeI"2 on your Feedback can!

From the Ham Shack
sent a roger /0 the sender to confirm
reception. on. I did E·mail personally
for a while. bur I found Ihal it encour­
aged challing rather than meaningful
communications. I don 'f need pen
pals, ThaI's li/(e si tting al B bar lalk ing
with people , My wife Sherry handles
my E-mail (or me. She enjoys AOL
and Prodigy and I gel the printouts_ I
feel sorry for the people who spend
hours a day hghf;ng sma' battles witt!
small groups via the online services. I
get the ham and coa fusion Slu", but
seldom bolher to enter fhe fray.

One Itwlg your kids won't gef from
fheir computers is Ihe incentive 10
le arn about eleclronics and radio
theof)'. Can they design and build a
circuit for their computers? They'll be
doing the equivalent of Slanding on
the comer chattmg with peopie about
titl/e and missing the eXCitement
of communicating through a ha m
satellile 10 someone in Russia . or
snagging a voce oomoa Wllh some·
one in Lesotho (where my call is
TP8CDJ and finding out about whars
gofng on 1tJere. Lille the ham MJo has
a small deer as a house pel, Or the
run of bul/dlng a one-wall CW rig and
wol1r.ing someone in Australia wllh if.
Sure, tell me sooot E·mail,

Wayne

J . Frank Brumbaugh KB 4ZGC I
have been reading Quite a bit in the
ham maq aztne - t.enees- columns
Wherein hams (1) mouth paeans upon
Internet as making QRM/QRN-Iree
QSOs WIth people al r:Ner the 'III'OrkI.
All one needs is a telephone, a mo­
dem, a computer, a monitor, and pos­
sibly a printer.

The cost of the necessary equip­
ment probably equals, and in some
cases, exceeds, the cost of the aver­
age ham radio station. But if all one
desire s is to b e ab le to have
QRM /QRN-free conversations wilh
persons all over the world , all he
needs is a telephone'

WhIle I agree that Intemel. it one
has the knowledge and eQuipment lor
access, can be a wonderlul source 01
knowledge, and does allow "teletype
type" conversations--QSOs_ithout
interference. But where is the chal­
lenge?

I like ham radio lor the challenge,
because there is QRM and QRN and
QSS. and because propagation is so
variable. One never knows whom one
migtlt cornact, nor how interesting ne
resulting QSO may be. One reads the
fist or hears lhe voce. of the other

party. and learns more about them
than can be deduced Irom pnnt ap­
pearing on a mofIilor. Ham raclio is far
more personal a communications
medium than the Internet

Perhaps because I've been a ham
since 1949, and have designed and
built a large number 01r ~s and acces­
sories, plus mod ify ing commerc ia l
eouomerv to make operation easier or
rcner. I still enjoy the smell of hot sol­
der, 01 designing or mOdifying and
construc ling accessories and test
eqUIpment I also enjoy experimentll1Q
with antennas. All this tun goes out the
window it one becomes Simply a typisl
conoecIed to the Internet.

1 sil here typing tms rener, which
may or may not see publication. I am
nOI having fun - that com es when I
turn the rig on and explore the bands,
usually trying to make a few contacts
and hoping they Will develop into more
Ihan a mere exchange of signal reo
ports, rigs. and QS l promises; aoo
many do. Fun, also, is w1len I open up
the rig and add a modifICation or two,
to make i1 serve me bette r. Fun is
When I need a piece 01 test gear and
oasign and build what I need, at a
much lower COSI than purchasing a
commercial unit which, in all probabili­
ty, has features I must pay for but lack
the need for them,

Yes, Internet has its place, and one
does not need a ham license to utilize
it. BUI ham radio is nol only a chal ­
lenge but also is tun, and without boIh
challenge and tun, life would be very
clull.

I 00 no! have a~er et at: I 00
nol need Ihem. I do have ham radio.
bolh QRP and a so-watt rig, and these
I need! Enjoy Internel; I wish you well.
BvI, please! Enjoy ham radio while we
still have it.

Edward Siabe N8TOP, Gahanna
OH Wayne, I have been subscribing to
73 maqazme for three years now, as
long as I have been licensed. Each
month I look forward to reading your
eoroteis.

I have built many 01 the projects
from your articles. You have a great
magazine and it seems 10 be getting
benet al the time. Thanks!

I have read the book Cross Cur­
ren's and lound it l houghi-provol\.ing
and very informative. I have ordered
the book Kinship With ANLife and am
wailing lor it to come.

Thanks again for the great articles
that you provide in 73,

Donn S. Fishbein, MD, N8UWD,
Celina OH Wayne, I've enjoyed your
column lor years. While most 01 the
~ you pose 10 us readers are
imponderable, I can ol ler my answer

to a few you asked in your OCtober
1994 column .

We can re tain memory because
cells in Ihe human centr al nervous
system, Unlike most other cells in ee
body, have virluall y no tu rno ver or
ability to divide or regenerate.

What about that 90% of DNA tnat
isn't "involved with the blueprints lor
the current model human being"? This
is a tougher Question. but part of the
answer is that much 01it is anhQlJ8ted
or "junk" DNA that remains from evolu­
tionary development. At a cellular lev­
el, iI's much easier to switch a gene oft
than 10 eerere the entire DNA se-

""""'"
Keith Ba~ W4TXK You do write

great editorials
'

(However, I'm nOI sure
they get much more response than
rnme.).

Hams are tough to "move," and as
you predict, most old timers give It Ihe
01' "I had to Ieam the code and take a
bunch 01 iests to gel where I am: so
should everybody eeer

Only a few of the oIder-and QUite
a few 01the newer-hams lake the lib­

ere iec view of no-rode. SII1QIe ecense
(or 5 wpm, d necessary) . . .

I've enjoyed 73 since you started
it- 1969. wasn't it?--but must ccoress
I'm enjoying RadiO Fun very much!
(Almost better than 73 right now.) But
keep up your good work . .. I eooeeo­
ate all you've done and are doing for
ham radio! 73!

Lany Lane Although no!: a praclic­
ing ham, I've el1joyed 73 lor several
years. Unlornn Jlety I believe ham ra­
dio is cloomed. The precedent 01 auc­
honing the airwaves (or delivering
them to your political supporters) has
now been accepted, Your spectrum is

too valuable 10 government and the
global communications conglomer­
ates.

It Will not be a clean, qutck kill. The
spectrum allocations will be Whittled
away bit by bit. YOU'll find new lees re­
Quired for specific Irequency use. m­
creasing lees lor higher output levels,
antenna perrmt fees, lees lor mobile

operation. and so 00. II these actions
don't enlirety OOCimate the ranks. am­
ateurs will be painted as a threal to
national secu-ity due to lhe "\Irvegulat­
ad" international nature of your com­
munications.

Addi tion of a mill ion or two new
hams might slow, but not stop, the
process. Ultimately we'll ail be relegat­
ed to paying exorbitant fees to com­
municate on heavi ly monitored gov­
emmenVcommerCial links.

Whal ue hell; counl me in as the
first ollhose minion or two new hams.
Now to find a V.E. in the area. Ii
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..::~ OUf R138 Is The Most Affofdeble WeFax Receiver!
'''''' we used our 30" years of expeueuce III designIng hlgll-quailly vh f re­
cei.elsto bring you 1t115 enhance<l ve<sion of Ole" Iong--popular weFax Receiver. ill

very sensrtrve WIdeband 1m reeei.-e, fiPedaly for amaleor recepbOi. of NOAA and
Meteosat weather fac$lfflIIe images on the 131 MHz
band . Use with demodulaton. and software from
MulbFax. SS C., A&A Eng , and others. Features
0211V sensrtivlly, Wldeband M ers for low d;stOttoon,
and four ClYStal contlOHed channels at a fraction of
the cost and complexity of synthesi.Zed m..its . Op_
tional Sean Adapter allows you to <Iutomatleally
search for and record signals as satellites pass
overhead while you are away from the shad<.
• R138 Receiver ~ _ _ $129 "it, $189 wit
• A$138 Sean Adapter _ $39 ..it, S69 wit
• Cl>annel Crystals .._ ~ _ _ _$12.e
• ARRl Wllilthll-r Satellite H. ncIboo _ $20

XMTRS & RCVRS FOR REPEATERS,
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.
Also available in rf-tight enclosures, and with data modems.

FM EXCITERS: 2Wconhnuous duty .
FCC type accepIed for earnl b8nd5.
• TA51 . 50-54, 143-114, or 213-233M Hz.
• TA451 420-415 MHz . foWw/ow price/
Either model: it$99.wit$169.
• TA901: 902-928 MHz. (0,5W 001);

New low price! .. , , wit $199.

VHF & UHF AMPLIFIERS.
For fm, ssb, atv Output levels frOlT\
1r:M1to 100w. Models starting.1$99.

FM RECEIVERS;
,,~ R100 FM RECEIVERS for 46-54,

"'- ,$. 72-76, 1~175 . Of 216-225 MHz_
'''''' Very H nsitive - 0 ,15uV, ucep­
tion.l lele<;ti v lty - both crystal & ceramic If
M ers for :>100dB at tt2kHz (best available
anywhere), nutter-proof squelch.
..." ,Naw low prioflf "It $129, wit $189.

o R451 FM RCVR, for 420475 MHz Similal
to above. New !ow pric9! ki t $129,wlt$189.
o RS01 FM RCVR, for 902-926MHz Triple­
COfflersion. foWw/ow pnw.... $159, wit $219.

1i~ R150 MQNrTOR RCVR lor 1.3-164 01 216-225 MHz, 4-channets.
"'II€W,$. Great for monitoring repeaters. amatew calMg frequencoes . pad<et ra-­
'"'''' dio, coo,"11tWt:JiI1 two-way rilldio, polioeIfire freq uer>dn, or weather f0re.-
casts Good s tarter kit, easy 10 assemble and allgn it only $99, wft $189.
o R120 AIRC RAFT R:CVR for 110-136 MHz , it only $99 , wit $219.

You get more features for your dollar with our

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 alonel

Kit stiff onfy S10"S
w&t .6/1 only S129S5CI & _

. Available for the 50-54 ,
143- 174. 213-233. 420-­
415, 902·926 MHz bands

o FCC type accepted for
commercial service in150 & 450 bands. (RfKjU651 cstalog forde/sils.)

REP-200T Voice Message Repeater. As above, except includes
Digrtal Voice Recorder. Allows message up to 20 see , to be remotely recorded off
the . ir. Play back at user request by DTMF command, or as a periodical voee id ,
Of both. Gre.t for IN,''lng c lub ennaunc_nlBl __ dd .. only $100 !

REP·200C Economy Repeater. u_ COR~ Controlef (no DTMF
control or autop.ateh) . Features re.l oice ID Kit only $795, &t $1195

REP·200N Repeater, Wanttouseyourowncontn:lRer? Noproblem' We"
make you a repeater W1Ih r1 modul&s only Kit only $695, &t $995

WWV RECEIVER
Getb me and freq checks wrthoot ,,~

buyong expensIVe hi rcvr. Very ~~
sensitive and selec\fve , ~ t. .~

xtal eOOlboied superhet. ' .
dedocaled to 1is18fW1g to
WMJon 10000 MHz
... only $59 " it, $99 wit

TO" SELECTIVE CALLING Module,
Versatile dtmf controller wrth 1 latching
output Mutes speeker unti l somttOne
cell s by sending your 4-digit tl ecce. Or
use it wilto a long rt u ro digit 10 alert any­
one in dub. Also may be used to control
i1urop.tch or othll-r s ingle devles.
_ kit $49, w&t $79

fD.3 CTCSS (SUBAUOlBU: TONE) DE­
CODER/ ENCODER "", .... kit $29, wit $59

ACCESSOrm:S
DVR·1 DIGITAL. VOICE RECOROER. Re­
cords up to 20 sec, of your voice wrth built­
in rrec. or el(\emal mil:, Teniflc as voce
10'8f !of repeatel'S or fox hunl xnnr, c0o-

lest call8f, radio
notepad . etc Ex­
tensrve manua l tels
how to use mull.ple
messages adapt to
many appliocallons
......kit $59, w&t $99

(Specify call)

COR". COR &
R.a' Voice 10
on one board
[);gital ic rec::ord$

up 10 20 sec­
ond. of your

voice . Can reo- "Jf-i~f-~~li
ord multiple id
messages. Tail
and tune-out timers, courtesy beep , solid­
state relay to key tran sm itter.

, ,,, " kit $99, w&1 $149

COR.'. COR. timers . court beep , kit $49
CWlD. Diode prograrlYl\itble kit $59
COR~. Complete COR and CWID al on
one boofd. CMOS logic for low power
eonsumption. EPROM P'09'.','oed:
(specify call) •..• . ,kit $99, w&t $149

AP-3 REPEATER AUTOPATCH. Reverse
patch and phone line remote control
............... ..._kit $89, wired & I$osted $139

AP-2 SIMPlEX AUTOPATCH Timing
Board, Use with aboVe !of simplex oper.
a!lOfl using a transc:eiver it 539
fD.2 DTMF DECOOERICONTROUER.
16 digits. jumper-programmable. toI-cal
restril::tor. Can tum 5 functions ontoff
,....", ....." ..... " It $79, wi red & tested $129

••
MO·202 FSK DATA MODULATOR
DE·202 DEMODULA TOR. Run up to
1200 baud digital signals through any 1m
transrrnller & receiver ..... ..its $49, w&t $79

MOO BAUD DtGfTAl RF lINKS. C.M!of
info on low cosl pad<e! networt<ing sys­
tem: MO-96 Modem and special wraions
of our 144 , 220, Of 450 MHz 1m Xmtr$ and
rcvrs, Use directly with most TNC's Fast.
diod&-switched PA's output 15 or SOW

•

Helical resonator
filters may red"..;e
your Intermo<l &
CI'O$$-b.and Inter­
fe rence.

MODEL HRF- CO), $5' vhf, Jif uhf.
"Spedy !lri'>g """", 13&-140,142_1"', ISO- l ll2',
M2·114, 213-233, 420-470,

Low__ .._ ...
& uhf bands
on.101llll~r.

o Input r<l r.ges ava~; 50-52. 136-138,
144·146, 145-147, 146-146. 220-222 , 222·
224 MHz, 432-434, 435437, 435.5-437,5,
and 43g.25 (atv cony to chan 3)
o Kit lesa ease $49, kit wl c. se & BNC
j.cks $79, w&t in c.se $99.

TRANSMIITING
CONVERTERS

FEATURES:
• Vary low noi..: O.7d8 01vhf, 0 BdB uhf
• Hiih ga in : 1l-2OdB (depends on freq )
• Wide ctyr\;llmie ,..nge - reset 0Yefl0ad
• Stllb le: dual-gate GAS FET
~t-Ig_~..s.56 131·139. 1:J9.­
152, 152·In. l 1j).23Q ~lo. IIOO-~ /,1Hz

HELICAL RESONATORS

LNS-(*)
IN-LINE .- - ~

D~_·,-"D~~.PREAMP -
ONLY$89 ...$119__
o Autom4lticillly switches out of Ii".
during tr1Insm it,
• GaAs FET Preamp with features similar
to LNG seoes,
o U~ with base or mobile transceivers up
to 25W.
' Tuning ftl,*,' 120- 175. 2()()'240, 0< 400-~,

LNW·(*)
MINIATURE

PREAMP
s till only $29 kll. $44 _"_tN

• Low~ost MOSFET preamp.
• Sma" siz• . Only 5J8"V{ x 1-5J8'1. • %"H.
• Nf 1.2dB vhf. 1.5dB uhf.
• SOlde< lelminals for coax & pwr 00I.1l!d.
'Spoofy~_ 2s.JS,~ ~1IO.1IO. 120,
170.150, Iso.2OO200-21O. ~l.IMz

XV2 fOf" ....hf end XV", for uM. Models to
convert 10M ssb. CWo 1m, etc to 2M. 432.
435. and atv. 1W output. Kit only $89
(vhf), $99 (uhf). PA'I1.CI1o 45W ...._

LNG·(*)
still only $59
wir9d&test«l



QRX • • • Number 3 on your Feedbadl card

lHIAGAZINEPhoto Search
Shoot OUf next 73 Amateur RadiO Today or

Radio Fun cover photo! Suitable subjects
might be ham gear. amazing antenna arrays.
or better-your own catchy ideas. We prefer
color prints (from 35mm or larger formats) that
are vertically oriented , sharply focused. not too
"busy," and (for 73) leave extra room at the top
and left side . Send 'em 10 Photo Search, 70
Route 202N, Peterborough NH 03458, with a
brief description, your lutl name and callsign,
and permission 10 publish . We can ', return
photos without an SASE. If it doesn't make the
cover. we might lind a spot inside. Selected
photos earn you a free subscription or renew­
al. Good luck!

Dallas Hailstorms
Dallas County RACES sprang tnto action

late on Friday May 5th as a series crtercccus
hailstorms shattered windows, pockmarked
cars , and collapsed buildings across the Dal­
las-Fort Worth area. Thirteen people are con­
firmed dead, Four others are missing and pre­
sumed dead and over 100 others were injured.
The fou r m iss ing people were app arently
swept away in a storm drain in downtown Dal­
las,

As the storms approached. Dallas RACES
went on tact ical alert. The local Skywam sys­
tem was activated with hams feeding informa­
tion to the National Weather Service in Fort
Worth . Others provided police , fire, and emer­
gency services with hail and flooding informa­
tion.

Several ARES groups were also activated
with at least one group of hams reportedly dis­
patched to the local Mayfest. Mayfest is an an­
nual onooor festival in West Fort Worth and
many of the injured were atleflding this event.

Auto dealerships in the Dallas area reported
damage 10 new cars from the hail that reached
the size 01 baseballs. The Fort Worth police
department's 45 brand-new cars were also
damaged by the hail, which was accompanied
by winds or over 70 mph and torrential rains.

Damage to the area was estimated at $250
million. The exact number of hams involved in
this emergency operation is not yet known.
TNX Newsline.

listene rs 10 Ne wsline on th e
sate lli te-de live red p rogram "This
Week in Amateur Raoio ' were sur­
ortseo last week when all they heard
was dead air. This is because the
Omega Radio Network, which pro­
vided satelhte lime for "This Week in
Amateur Radic" and several other
hobby radio shows has gone silent.

Steven Anderman WA3RKB and
George Bowen N2LQS produce the
show, and say that they are looking
lor a new satell ite home for their
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Wayne and Sherry at
Dayton, 1995

OK, who else has bee n exhi biting since
1955? TNX Bill Brown WB8ELK.

program, In ee meantime, they will be feeding
it out on 160 meter AM using the facilities of
Vern Jackson WAORCR and his 160 meter
Gateway Net. If you know of some inexpen­
sive or free time on a C-Band geostationary
communications satellite, please give George
and Steven a call at (5 18) 383-3665. In our
book, this is a very worthwhile service that de­
serves your support. TNX Newsline.

Details on HF Data
As reported last week , the FCC has re­

leased its Report and Order in PR Docket 94­
59, concerning HF digital communications in
the Amateur Radio Service. The new rules. ef­
fective July 1, 1995, permit automatically con­
trolled HF RTTY and data stations to commu-

nicate with one another in the following seg­
ments: 28,120 to 28 .189. 24.925 to 24.930,
21.090 to 21. 100. 18.105 to 18.110 , t4.095to
14.0995, 14 .1005 to 14.112, 10.140 to to.15O.
7.100 to 7.105, and 3.620 to 3.635 MHz.

The new rules also permit manually con­
trolled stations to initiate communication with
automatically controlled HF RTTY and data
stations. In this case the automatically con­
trolled station may use any frequency autho­
rized for such emissions, but may occupy a
bandwidth of no more than 500 Hz.

Automatic control must cease upon notifica­
tion by an FCC engineer in charge that the
station is transmitting improperly or causing in­
terference to other stations.

The FCC said it recognized the concems of
those who opposed the proposal on grounds
that such operation could interfere with other
amateurs, but that it believed the provisions
adopted would be adequate to minimize such
interference. TNX Newsline.

Taxi Sats
Amateur radio satellite ope rators in Spain

have asked thai nation's telecommunications
regulatory agency to stop taxi companies in
Madrid from using the satell ite frequencies for
their communications. Illegal tax i communica­
tions are reportedly making ham radio satellite
communications unusable in Spain and in oth­
er parts of Europe when the satellite is visible.
The taxi services are not actually using the
hamsats 10 communicate. Rather they are ine­
gaily operating their dispatch services on fre­
quencies reserved for amateur radio salellite
operations, Several European amateurs have
offered ideas on how to deal with the problem,
bu t govern ment assistance has been very
slow. TNX Newsline.

The Ham Band Tours
America

Musici an s Andrew Hudd leson G3WZZI
OZ1XJ/3D2AH from Northern England and his
XYL Lissa Ladeforged from Arahus, Denmark,
are touring America following their successful
tape and CD recording of Seek. You, a ccaec­
lion of country songs about ham radio they

recorded in Nashville . They
have recently loured Holland, Den­
mark , Hungary, Britain , and New
Zealand . Andrew a lso ope ra ted
from the rare DXCC island of Rotu­
ma o Their recordings feature the
skills of 15 of the finest Nashville
musicians . includ ing legenda ry
pedal steel player Buddy Emmons.
pianist ~P i g' Robbins , and drum­
mer Kenny Bunrey who played 00

Bob Dylan 's Nashville albums.
Shown in the photo are Ham Band
members Andrew G3WZZ, his XYL
Lissa, and one of the band's many
fans, Ken Miller K6IR, of Rockville ,
MD. TNX Ken Miller KG/R. iii
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160-10 Meters PLUS 6 Meter Transceiver

1 AU-Mode Operation (SSB ,CW, AM,AFSK,FM) on all HF amateur
bands and 6 meters. JST-145, same as JST-245 but without 6
meters and bu ill-in an tenna tuner.

* JST-145 COMING SOON *
2 MQSFET POWER AM PLIFIER · Final PA utilizes AF MOSFETs

to ach ieve low distortion and high durability. Rated output is 10
to 150 watts on all bands including 6 meters.

3 AUTOMATIC ANTENNA TUNER· Auto tuner included as
standard equipment. Tuner setting s are automatically stored
in memory lor fast asy.

4 MULTIPLE ANTENNA SELECTION . Three antenna connec­
tions are user se lectable from front panel. Antenna selection can
be stored in memory.

5 GENERAL COVERAGE RECEIVER . 100 kHz-30 MHz, plus 48­
54 MHz receiver. Electron ically tuned tren t-end filtering, quad­
FET mixer and quadruple conversion system (triple conversion
for FM) resu lts in excellent dynamic range (>1OOdB) and 3rd orde r
ICP of +2OdBm.

6 IF BANDWIDTH FLEXIBILITY · Standard 2.4 kHz filler can be
narrowed continuously to 800 Hz with variable Bandwidth Control
(BWe). Narrow SSB and CW filters for 2nd and 3rd IF optional.

7 QRM SUPPRESSION · Other interference rejection features
include Passband Shift (PBS), dual noise blanker, a-step RF atten­
uation . IF notch filter, selectable AGC and all-mode squelch.

8 NOTCH TRACKING • Once tuned . the IF notch filter will track the
offending he terodyne (± 10 Khz) it the VFO frequency is changed.

9 DDS PHASE LOCK LOOP SYSTEM · A single-crystal Direct
Digital Synthesis system is utilized for very low phase noise.

10 CW FEATURES · Full break-in ope ration, variable CW pitch. bu ilt
in electronic keyer up 10 60 wpm.

11 DUAL VFOs · Two separate VFOs for split-frequency operation .
Memory registers sto re most recen t VFO frequency, mode, band­
width and othe r important parameters for each band.

12 200 MEMORIES · Memory capacity of 200 channels. each of
which store frequency, mode . AGC and bandwidth.

13 COMPUTE R INT ERFACE · Buill-in RS-232C interface for
advanced computer applications .

14 ERGONOMIC LAYOUT · Front panel features easy to read color
LCD display and thoughtful placement ol controls for ease of oper­
ation .

15 HEAVY-DUT Y POWER SUPPLY · Built-i n switching power
supply with "suent" cool ing system designed fo r continuous
transmission at maximim output

['-'ReI 30panRadic Co.,.1'id.
430 Park Ave., 2nd R oor New York, NY 10022 Phone: (212) 355- 1180 Fax: (212) 319-5227
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Number 4 on your fee<fbKk card

Dish Antenna for Weather
Satellite Images

Build your own s-toot parabolic dish for 1691 MHz.
by Jim Kocsis WA9PYH

My interest in weather sate llite imagery
started late in 198-1 after seeing some

pict ure s in 73 maga zinc t . Since then I' ve
copied visible and infrared pictures from po­
lar orbiting satel lites (VHF) and all sorts of
images via HF2. None o f the pictures fro m
those SO Ul1,.'CS we re as interesting as those I
saw in articles showing images directly from
the geostationary satellites. The po lar orbit­
ing satel lite images don' t di splay geographi­
ca l bonters ' so you don 't kn o w ex ac tly
.....he re the "weather" is located on your pic­
ture . The pictures from thc geostat iona ry
satellites relayed over Hf arc fairly good,
hut : ( I ) the s ignal is subject to fading an d
static from man -made sources and thu nder­
storms (when yo u need it most and when the
most interesting images arc bei ng sent): and
(2) cloud and infrared imagery ilo availab le
o nly onee in awhile , becau se they mostly
send maps of temperatures. pre ssures, etc, I
.....anted the near-continuous im agery that is
only available fro m the orig ina ting point .
Aftcr acquiring a micro .....ave ccwnconvencr
at the 199-1 Dayton Hamfest and doing a lot
o f researc h. I fig ured tha t a 5-foot di sh
should have enough gain for obtaining good
so l id s igna ls o n a rea so n ab ly sensitive
LNAldownl.'onverier/scanner combination.

Why build a parabolic dish antenna? JUS!

being a ham, I'm interested in antennas. l've
built some that worked qu ite we ll and some
Ihat d idn't, Until now at least , all of them
.....o rked to some exte nt, s ince so me of th e

de sired s ignals are very st ro ng . Since the
signals from the geostationary weather satel­
lites are usually weak, the antenna is a crit i­
cal compo ne nt, and mu st be designed anti
huitt properly, Commerci ally available dish
sys te ms cost seve ra l h und re d doll ars o n
up-this did nOI set well with my ham radi o
"upbringing," which say s it is ham truduion
to build rather than bu y, A 5-1'001 diameter
commercial. solidly made dish that I ob­
tained for free didn' t work at all (more on
that fiasco later "). A loop yagi for this fre­
que ncy costs $100+. One manufacturer of
loop yagis said performance is only "good"
with some of the be st LNA/d uwncon vcrt­
ers- he said a di sh is th e preferred ap­
proach . A fter considering all these factors
(price, performance, nonavail abiluy of a sur­
plus di sh with the correct curvature) and the
desire to build something, I cou ld see anoth­
er project on the way !

Tech nical

For a given wavelength. the feedhom has
a minimum lengt h and diameter. An excel­
lent ite m to usc fo r a feed horn fo r 16lJ I
MHz is a two-pound coffee can. Again ham
tradition COllies into pl ay : a coffee can is
free, so , for reasons of thri ft (not chcap--­
just as Wayne G reen says). you should usc
o ne. To obtai n o ptimum performance the
di sh and fecdhom should be "matched." Sec
Figure I.) Now the problem: All references I
could find said the feedhom should illumi-

nate the dish such that the signal at the edge
of the di sh is 10 dB down from the level at
the center, hut what is the illumination angle
of a coffee can? Using a coffee can fecdhorn
at 169 1 will pro vide an illumination angle o f
122 degree s. (Th is crit ical informat ion I
didn ' t have at first). I fi gured I should build
the largest di sh that I could easily handle and
that would provide a fa ir arnount of gain (:!Q­

25 d B). The di ameter and the illuminati on
angle together de termine the depth (curva­
tu re) of the dish. This curvature is also re­
ferred 10 as the flD (focal length 10 d iameter
ratio). For a 5-foot diameter dish and an illu­
mination <In gl e of 122 deg ree s the I'm is
0.4 24 and indica tes a relati vely flat dish­
deeper dishes have lower 1'10 ratios (0.3 or
so). All the dishes I could find had flDs of
0.3. I used a coffee can fecdhorn with a 0.3
fID, 5-foot diameter di sh and he ard nothing.
After carefully studying my fi rst aucrn pr I
found that the feedhom was grossly under­
illuminating the di sh, resulting in only about
1/2 o f the dish surface being used. Accord­
ing to se veral sourcc s- . ~ it is very hard to
design a fccdhorn that would fully illuminate
a dish with an flO of 0,3; however, a com­
mon ap proach is 10 li se scalar ringso. Scala r
rings arc an add-on around the perimeter of a
circular feedhom thill spreads ou t the "wave­
front : ' increasing the illumination angle, At
our frequency tilt" scalar rings would be ap­
proximately l.l inches in diameter- Ihis re­
duces the amount of area of the reflector that

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

MFJ-1724B For an incredibly a high gain lh wave over 1/4wave You get 15 feet of coax with a$1495low $14.95, you get an radiator. On 2 Meters. it's afull size standard PL-259 coax connector for
MFJ dual band 2 Meter 1/4 wave radiator. your mobile rig.

1440 MHz mobile antenna! Its tough stainless steel radiator You get a BNe 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- 1724B is protected by
You get excellent gain for solid, An extra powerful magnet holds MFJ's famous one year No Matter

noise-free QSOs. On 440 MHz, it's it steady -- even at highway speeds. What'" unconditional guarantee.

Dua/Bancl144/440 MHz 5 /8 Wave 2 Meter Mobile Antenna 5 /8 Wave Ground Plan.
Ground Plane MFJ- I7281B For maximum range while mobile, use I MFJ-1750

' 24-5 MFJ'sMaximum Gain'" 5/8 Wave 2 Meter '1995

~FJ - I~554 N Mobile Antenna. You'll get the maximum For a low, low
24 possible gain of any single element mobile antenna ! $19.95, you ge t a high

Dua l band C om petitive 5/8 wave mobile antennas can't work any performance 2 Meier
rround plane better -- no matter how much more they cost. -.a.' 5/8 wave ground
mtenna for 2 You ge t low SWR so your rig can safely deliver plane home station
d eters.and 440 maximum power into your antenna. It's rated at 300 watts antenna __ you'll get the maximum gain
,fHz gives you . PEP so you can use any mobile rig plus a mobile amplifier.. of any single element antenna .
•xtra long rang~ . You get a heavy-duty magnet mount that holds your antenna light at More expensive 5/8 wave ground
m 440 MHz With a igh gam halfwave highway speeds and a black magnet base that'll look good for years. planes can't work any better __ no matter
over quarter wave radiator . On 2 You get a stainless steel radiator that 'll endure yean; of harsh mobi le how much they cost.
deters you get solid quarter wave use and 12 fee t of coax cable. You get . .. shunt fed matching that
>crforn:Janc~ . Mounts on 110 I'h inch You get MFJ's one year No Matter What'~ unconditional guarantee. bleeds off unwanted static and gives
nast With single U-bolt. Easy- to- tune. O rder MFJ-I728 with standard PL-259 coax connector or you low SWR ... strong lightweight
1/4 Wave Ground Plane MFJ- I7288 that also includes a BNCadapter for your handheld. aluminum construction low loss

M, F1J-
2"

,'.O Stac'-erlS/8 Wave for 2 Meters ceramic antenna insulator MFJ 's
.' Rapidlune" radiator . .. MFJ's one year

The MFJ-1740 gives twice the omni-directional gain of a single /8 wave No Matter What'" guarantee. It mounts
MFJ ', stacked 5/8 wave rad iators give you on l to t 1h inch mast with single U-boltmngs up 2 Meter '" MFJ-1764 . '":'" . .. '. '

eoeaters as well •..<" \ " " '34 95 more than twice the omni-directional gam of and is Made in USA.
,..- ","" a single 5/8 wave radiator! M FJ -1752, $19.95, for 220 MHz.

s any 1/4 wave Wide 10 MHz 2:1 SWR bandwidth . . . excellent ferrite HI Range Exlenders
:ro~o~Pi:~~a~;~~~ing, low loss choke balun feed~ine decoupl in.g .. . ~hunt cho~e for bleeding Telescoping antennas for handhelds
eramic antenna insulator and strong off unwanted stanc . . . stl?"g lightweight ~uTTUnum. . A. Long RangerT~ 2 Meter Halfwave,
ightwei ht aluminum co nstruction. ~ully assembled ": Simply attach radlarora -. ~o tuning MFJ -1714, $16.95. For really long range

S' gl U bolt " f I to 1'1 required. Mounts vertically for FMIPacket or honzontally this MFJ endfed halfwave is hard to beat,
mg e - mounung or 1, B I II ith si I lj-bol I I II· h

rch mast. Cutting chart included for or SS . nsta, s Wit smg e . - t?n to ? me mast ' . ' . It outperforms a ~/~ wave on a handheld
201440 MH Made i USA or tower leg. I h lbs., two 47 inch radiators, 23 Inch boom. Made m US A. because the ~/s wave needs a ground plane.

MFJ Pz. k 't,!. II ·U ,w Also works as excellent 6 Meter fu ll halfwave centerfed antenna. The MFJ halfwave doesn't. It's shorter,
oc eo· p MFJ -1766, $89.95, gives you/our times the gain of single 5/8 wave. Iightcr, has more gain and places

Meter haifwave l-pole ante~n,! Includes 2 MFJ-1764, phasing cables. Doubles gain on 6 Meters. less stress on your antenna
MFJ-1730 M FJ-1765, $29.95, phasing cables for 2 MFJ- 1764s, other 2M ant. connector than a SIs wave antenna.

'14

95

14 4 Whencollapsed.it perfonnslike ~i. l lRoll up this ua an . zagl a robber duck. 40" extended, .
alfwave 2M elements on 440 MHz, , , 4 elements on 2 Meters . . .$49.9 101h"collapsed.
-po le antenna Get two Yagis for the price of MFJ_176S h

v B. Dutil. Bander'" for 2
nd stick it in me . . . enjoy two Yagis in the ' 4995 Meters and 440 MHz, " ••
our pocket! It's "C!. space ofone with single coax: feed! New t MFJ-17l2, $14.95. Got: a ncw ABC
le perfect gain antenna for travelIOg. MFJ's exclusive dual band • , dual band handheld or separnte . . .

Get home station performance on alanced feed with Ferritetlhoke" units? One antenna fits all. It's a lf4wave
le go. Just hang your MFJ Pocket ecoupIing prevents pattern skewing and for 2 Meters and a ~h wave with gain for
'oil-Up" in the clear and plug the BNe · I SWR 440 MHz. 7lf4" collapsed, 19" extended.Ives you ow . " . ,. ,, ; ,..v
cnncctor into your handheld. T he MFJ-1768 is based on the National Bureau 0/ Standards design C. Pocket Linear" l / R Wave, 2

It's omni-directional and has at 's optimized for maximum forward gain with high front-to-beck rati Meters, M FJ -17 t O, $9.95, Carry this
ignlf l canr gain over a lf4wave. It does nd a clean symmetrical pattern. pen size antenna in your pocket like a
ot need a cumbersome ground plane Mounts vertically for FMlPacket or horizontally for SSB with ballpoint pen. W hen you re using your
J it's convenient for indoors and works 'ingle included U-bolt on 1 to I I(~ inch mast or to~er leg. rubber duck, on the fringe and noisy,
rear with handhelds. Made in USA H igh strength 6061-T6 aluminum 5 foo t, II/RInch diameter boom. 2 pUI on the Pocket Linear", extend it to
:tual Band flex ible Ducks ounds . Elements are electrically isolated from boom. Made in USA . 24W' and carry on your QSO. Has
44/440 MHt, jlexible ducksfor HTs pocket cl ip. 5W' collapsed.

A,High Gain Ftexitruck". Porlab'e 3 element Vagi for 2 M 144/440 MHz Duplex••
U·J·i7l', $19 .95. Enjoy MFJ 1163 L ets you use MFJ-916 '+' :1I:i

- You can sel up or take down MFJ's d I b d 144/440 '29"_ependable QSOs when other ' 3995 portable 3 elements 2 Meter Yagi in ua an
ibber ducks give you noise. ~ " " M Hz antenna with _
ligh gain 'h wave on 440 MHz, seconds! Elements simply screw into the boom. separate transceivers or sep- - ', "
III size 1/ 4 wave on 2M . Won't You can lake it with you wherever you go and arate 144/440 MHz antennas '
rb you -- bends, twists, flexes have the "oomph" and directiv ity o f a beam. with dual band transceiver. - 0
lith you. 15)/. inches. It 's easy to store and sturdy enough to use as N D I 10 d 800 647 18 00

B. FlexiDuck'", MFJ-I 716, A. B. your ho me station antenna . earest ea e r r e rs: • •
16.95. Similar to MFJ-17 17. Full 1/4 Mounts vertically for FM/packet or horizontally for SSB. Center Technical Help : 800-647 -TECH (8 324)
" V" on 440 MHz, efficient loaded 1/ 4 or end mounts with single If-bolt. Great for packet!Packt:tCl~st~r'". 01 year unconditionalguarantee 030 day money back

" l ' 2'1 f bcom et I l t d within 1 guaranlee (Iess slh) on orders from MFJ oFree catalog
'ave on 2 Meters. 8lf4 inches. t s compact . 4 oot m gIves you a ca cu a e gam ME~ MFJ ENTERPRISES, IN C.
Sit rty D k f HT dB of a four element Vagi with a boom nearly twice as long. .

o UC '" or 5 Extra thick elements maintain high gain and directivity over enure Box 494, Miss. State, MS 39762
Add this short, 4

1
/ 4 MFJ-1718 2 Meter band. MFJ's FerriteChoke'" decouples feedline . (60 1) 323-5869: 8-4:30 CST,Mon-Fri

sch SfwnyDuck'" to your '1 2
u

Elem ents and boom are made from strong lightweight aluminum FAX: (601) 323·6551: Add sIh
M handheld for a Q-5 and protected by MFJ's Permane'!t Mole~ular Bondin!!. Technology", MFJ . , , making quality affordable
gnal! Impedance matched for maximum weighs just 2 pounds. Boom IS 30lf2inches. Made III USA. Prioe••,.h pocif"""iom ",bjcdlO cllange CI l '1'1H t FJ En"'<JOi"~ lne.
ain. High-Q helical wound radiator.
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around the steel pipe and check the we bs to
sec that the y haven 't been hent away from
the parabolic curve . All we bs sho uld con­
form 10 a parabolic shape by plus or minus
7/8 inch.

Next. the individua l panels musl he cui
from I~ metal clot h. Warning: when you un­
lO'raJ' the mt'wJ clolh be carefllillull lIlt" mil
doesn't spring apart ond cut YO/l.' II can in­
jure you before you know what happened. I
recommend a face shield, gloves. and a thick
sweat shin , which should prot ect you very
well-safely glasses as a minimum. Also,
keep childre n and pets dear o f the met al
cloth after it is unrolled. The garage is an ex­
ce ltcn r place to do all the cuui ng. Be careful,
the edges you CUI a re sharper yet-i-my hands
looked like I was wrestling with a j ungle cat
after CUll ing my first panel ! The most i r np or­
tum poin t is that you should cut each pane l
10 0 la rge ra the r th a n 10 0 s m a ll - do n' t
scrim p here ! If you cut a panel too small you
can't stre tch it and you will have to throw it
nut (Way ne wouldn' t like wasting his mon ey
would he?). CUI out a template. using heavy
paper, 10 the dimensions shown in Figure 6.
Lily this te mplate o n a Ilnt po rt ion o f the

fi gure 2 . AflI'rI IlH' blockage WI/It scalar nll K.I',the hoard surface hy
approximately 1 inch
-c-this space witt a l-
low you 10 ge t the tu bing be nder between
the board and the tubing when yo u bend the
webs. (See Figure 5.) A curve is then drawn
o n the board that matches the required cur­
vature o f the reflecting surface. (See Table I
for the X-V points o f the parabolic curve.j
Make the b-acker out of liS-inch or thicker
a lum in u m o r s tee l p late so the bracket
doesn' t move when you stan the hending­
you need a roc k-steady anchor wh ile bend­
ing the tubi ng. Make the fi r'>! couple of inch­
es of bend by hand. since the tubing bender
won ' t he able 10 grip the tubi ng near the
brac ke t. The remaining bends can then he
made using the tubing bender, The two holes
at the end o f each web should he the sma ll­
eSI possible-s-these holes are the weak poi nt
in the enti re design. I used 6-32 scre ws, hUI
recommend 4-40 size hard ware now thai I
have built the dish and see some ways to im­
prove it. After mou ntin g th e webs to the
plate. we need 10 convert the bending hoard
10 a template to see if the wet », still confor m
10 a smooth parabolic su rface. Cut the hoard
a long the curve you used 10 guide yo urse lf
when you were bendi ng the we bs. A saher
saw w ill work fin e , S l id e the te m p Ia ll'

presents the same proble m as before: The
enti re reflec ting surface is not being used.
(Sec Figure 2.) (Scalar rings can he seen on
lots of the TV RO dishes-look hack into the
rccdho m. They are the co nce nt r ic ri ngs
around the ope ning of the fecdhorn. T hey
work we ll at T VRO frequencies 13.7-4 .2
G Hl] s ince Ihe y are \'e ry sma ll a t those
higher frequencies and thu s bloc k very li tt le
o f the reflector surfacc .] The bottom line :
For a 5-fool d iame ter dish and an illumina­
tion angle o f 122 degrees you need an fl O uf
0.424 for optimum performance. See Table 2
for the me tbod used to determine the curva­
lure , Since I couldn't find a di sh to meet
these require ments. I decided 10 huilJ one.

Co nstruct ion Details

Fi r.-I gather all the parts you need (sec the
Pan s List) . The coffee can mu sl have the di­
mensions shown . II /IlUSI measure 5 inches
in diamete r and 6.5 inches long. There arc
some ot he r s izes of tw o -pound (appro x.)
cans around ; these will not work, The round
alumin um piall's and ....-ebs must have all the
holes drille d accurately. (See Figures 3 and
4 .) Ne xt. make a fixture for bendi ng the
webs. Make up a small metal bracke t thai
will secure the end of each web at the comer
o f the ho ard so tha t webs a ttached to the

10FOR X . OT0 30
20 LPAINT X, i1NTt10· (( X - X ) / (4· 25.47 ll)) / 10 A,) ILLUMINATION ANGLE AND
30 NEXT X DISH MATCHED. MODERATELY

<:/ ~TDISH lID ~.45X y
0 0 122"
1 0
2 0 '. 24.5·
3 0

• ., 8.) UNDERILlUMINATED-ONLY
5 .2 PART Of DISH SURFACE IS, .3 USED, DEEP DISH 1,0 ••3
7 .4
8 ,
9 .7 .-/ I>10 .9

11 1.1 ~2" ,..17"/12 1.'
13 1.,

" 1.9
15 2.2
16 25 8 ) OVEAILLUMINATED-PICKS
17 2 8 UP NOISE PAST EDGE OF DISH.
19 3.1 SHALLOW DISH flO . ,6
19 3.5
20 3.9 122"
21 ' 3 WHERE:

22 ' .7 <, ' IS FOCAL LENGTH

23 5.'
5-FOOT DIAMETER IN

1=-36· ALL 3 CASES.

" ,.,
25 "26 " Figure I, t ltomination angle:27 7.1
28 7.'
28 e.2 ~ ~LLSCALAR RINGSso ee

• ,
oX" is ostarce in inCheS from center 01pIpe, • ,

~ ~
• , .>"Y"IS amount 01curvature in inches.

q
, •, ,,

Table I. X-Y coordinates ofCIIl1'e. I· 7 ·1
UNUSED PORTION UNUSED PORTION

WITH UNDEAILLUMINATED OF FULLY ILLUMINATED
DISH AND NO SCALAR RINGS. DISH WITH SCALAR RINGS

can "sec the satell ite:' Usi ng scalar rings bracket will he above. ..
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7-112"
'..,.-v' DIAMETER

oo
I

ALSO MOUNT A 1·1/4· PIPE FLANGE ON THIS PLATE .
HOLE SPACING WILL VARY, SO THESE HOLES ARE NOT SHOWN.

()--c_ I- 1/4" DIAMETER
4 PLACES
90° APART

o

o

Figure 3. Frons plate layout, Figure -I. Rear plate.

NOTE: LOCATION OF COORDINATES IS ME ASURED FROM TH E CENTER OF THE PIPE.

Figure 5. n~b bending fixture/template.

9'

.I

I

move any solder on the outside of the tubi ng
since copper is a much better co nductor tha n
solder at this frequ ency. Remember that all
of the signal travels along the outs ide o f this
shon len gth of tubing. :-Jext cut a hole for
the ~ connector in the side of the coffee can
3 inches from the closed end. The meta l can
is so thin that drilli ng is very difficult , so if
you have or can borrow a chassis punch to
make the hole for the connector, use it. If
you cannot get a chassis punch, then drill a
hole somewhat smaller than needed and file
the rest. I tried drilling the hole the required
size and ended up ripping the can so hadl y I
had to discard it. After you have a smoo th
roun d hole. use a wire wheel to remove all
paint on the outside of the can near the hole.
Also clean up the ed ge o f the N connector
flange where it will be soldered to the can.
Drill the four small hole s in the c an and
mount the connecto r with fou r small bolts
and nuts. Tighten the screws so the con nec­
tor flan ge is tigh t against the can. Using a

COORDINATES FROM

r:..r- STEEl
PIPE--'<EEDHORN SUPPD!lT( T'::;~~D

/ / : f-~------~--f---'--:--lT

,/ I ---10- X

/ '-.
••

5/8" ' _I r 2"

twist . (Sec Figure 9.) Once you get all the
panel s to within the ± 7Il~-inch tolerance in
most areas, you are done with the most diffi­
cult part . Deviations from a perfect parabola
are prefera bly both plus and minus, and not
progressively plus or progressively minus.
(See Figure 10.) Next, mou nt the flange and
its pipe at the center of the rear round pla te,
usin g some small bolts and nuts. There isn' t
much weight to support, !\O 8·32 size hard­
ware is adequate. Next, bolt the two plates
together using the I-inch sections of tu bing
with 1/4-20 bolts passing through them. (See
Figure 11.)

Nex t comes the construction of the feed­
hom . (See Figures 12 and 13.) First. cut the
copper tubing 10 the required 1.375-inch
length . You may have 10 dri ll out the center
o f the tu bing if you used a tubin g cuu er
since the cuucr tends 10 d ose o ff the tubing
ID. Sol der the tubin g to the N connector
ce nter conductor- keep it straight and make
sure you have a good, clean connection. Re-

metal doth and cut it using side cutters. I cut
the panels over several weeks. Si nce s teel
wire is much harder man the copper we are
used 10 rut ting , you will probably have blis­
ters on your fingers after cutting IWO or three
panels. Each panel shou ld be curved to con­
form to the required shape before attaching
it to the webs . If it is too n at you won't he
able to stretch it to the required curvature. If
it is 100 curved you can "pull it light" 10 gel
the required curvature. so curve it a lill ie too
much instead of too little. Anchor each side
of the panel at the unattached end of each
web with a large alligator clip. Begin by !\C­

curing the panel with c -inch lengths of stee l
wire, passing the wire arou nd the web, and a
soldered junction that touches the web---tll is
will preve nt a j unction from being pulled
apart. (See Figu re 7.) Twi st the steel wire
unti l the metal doth is tight against the web,
then cut it so that a few twists rem ain. Bend
the tw ist dow n to get it o ut o f the way.
When doing the wiring, I hung the pla te and
web asse mbly from a shelf. I recommend
this since it eliminates having to reach over
the dish if you were to assemble it on the
floor. (Se e Figure 8.) Hanging the d ish as
shown allows you to stand up or sit on a
stool while att aching the panels. Co ntin ue
adding steel wire until you have the panel
secured c\'CI)' 2 to 3 inches along each web.
The last panel is the hardest to wire since
you won' t be ab le to reach between any un­
panelled webs, but by this time you ' ll be an
expert! Most panels will need some pushing
and pulling to get them within the ± 7/8· inch
tolerance from the required curve. If a panel
is so very curved behind the desired curve
that you can' t push it into shape , you may
have 10 use ano the r techniq ue . The te ch­
nique is simply to use a pair of large needle­
nosed pliers to pull a panel "ti ghter." Grab
each of the wires of a pane that goes side-to­
side (web-to-web) and give it a 9O--degree
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1.) < BAC ~ 61' and < CBA "' 90° therefore < BCA . 29~ where < means "angle lormed by

2.) TAN 29' _ :~

I
""

4" -I r-

Figure 7. Securing the metal clu'h to a lI'eb.

WAll

Figure 6 . Dimens ions of {'Cl/It'b. Noll' how to
minimi: 1' II'fUIt' ofmetal c/O/II.

~ WEB

I (
/ YES

r-; MESH

--.. L
<,

I 'tb&-,
NO-

NOTE HOW THE TWISTED WIRE MEETS THE
METAL CLOTH AT A SOLDERED JUN CTION.

..

I r

"

the two pipes together with a hose clamp.
I' ve included a diagra m of a mount Ihat I

used 10 support my dish. II' s simple, very in­
expensive, and it works. (Sec Figure 14.) " t­
tach the whole dish asse mbly and aim the
dish at the desired sa telli te. GOES 8 is the
best sate llite to aim at since it is the newest
sate llite and is run ning full power. As of late
December 199-l, GOES 7 is runnin g 1/4
po wer (a 6 dB di sadv antage) and will he
more difficult (Q receive full -quiet ing signals
from when usin g a marginal system. GOES
8 is run ning ve rt ica l puln riza tio n, wh ich
means mar the copper stub in the fccdhom
shou ld he pointing s traight up or st ra ight
"'0\1> n. Since this dish has a rcarnwidth of 8
degrees, aiming isn' t too critical. with my
ho me-brew I. ~" . a n un known su rpl us
dow nconvcrte r and a scanner-type recei ver. I
was able (0 receive a full -q uieting s ig na l
fro m GO ES S. The L!"<A isn ' t rea l "hot' (the
noise figure is calculated at 1.7 dB and the
gain wa s measured at 39 dB). MO\-ing the
fecdhorn in and out or side-to- side 3 inches
made no difference in the signal: it stayed
full quieting, This shows that the system has
plenty of reserve gain. but you should still
adjust the teedhorn spacing for a peak. To
peak the spacing. first reduce the sig nal level
hy turning the dish slightly to one side unti l
the signal weakens. Then adjust the feed ­
hom spacing for a peak . La st. after pe rform-

propane to rch. solde r a ll a round the flange
so there is one continuous bridge of solder
be tween the con nector and the can. I used
the ro sin core solde r that I usc Oil ,I ll my
elec tro nic ....'ork. and some extra solde ring
paste to make sure that I had a good clean
connection. U~ alcohol 10 clea n all the Il ux
fro m the area after ~..ou arc fini shed . 1\:e:l;1
CUI the PVC pipe to a length o f 19 inches.
Make two cuts at one end. approximate ly 2
inchcs long. I)() degrees apart. Ar the end op­
positc the cuts. moun t the nylon "L" brack­
ets on the PVC pipe. The "'L " brackets I
used came from a tic st rap lise fo r cable
bu ndling . They have an extra piece that is
used to attach the cable bundle to a chassis
with a small boll. Cu t and discard the t ie
strap . The round hole is used for attachment
to the PVC pipe . The slot is used for attach­
mcm to the Plexiglas plate. (See Figure 12,)
This method of supporting the fccdhorn ts a
slighl variation on a design described in the
n t-arli t', Sotet lue Ham/hook hy Taggan - I
had access to nylon part s and used them.
Slide the PVC pipe O' er the steel pipe and
adjust it so thar the edge of the can is 2-tA
inches from the center of the reflector sur­
face . (Sec Figu re 13.) Th e focallength of
th is dish is 25.5 inche s. Th e focal point is
the loc ati o n that a ll inco ming energy is
focused upon. Thi s point should be 1.1 inch­
es inside Ihe can for hc=st operation. Secure

4 ,) AB "' 16,63"

12.) . .. 8.835". - 50.93" (-50.93" is not possible so d must be +-8_835)

FLOOR

f,g" , 1' 9. Ap/l t'a nmct' of metal clm ll after
tld ,Hill!: it to 81'1/lil' required dish cnrvmure.

Figure 8. HIlII g 'he plme/Il ·t'b assemblv 011 a
walt eo make it easier 10 work: 0 11.

~

R'B
....

X = -b ± ~b" -(4aC )
2,

(Diameter) '"
16 K Depth

Where 0 = Oameter = 2 KBe
d = depth .. BD
I .. local~h = AB .. BD

,sop
16 -d

AB
30"

I .. ()2 •

""

General Quadratic Equation:

Solution To Quadratic Equation:

5.) General Dish Formula: Focal Length •

9 ,) d " -16.63 t ~ (16,63)2 - (4 ' 1 · (-225))

2·'

3600
6.) I 'd = 16

7.) l 'd =225

8.) But I = d .. 16 _63
So; (d .. 16.63) "d = 225

d2 .. (1663 • d) - 225 = 0 Solve quiOatoc equation lor d

3.) _5543 =

10 _) = - 16 63 :l: 'h7656 +- 900
2

11.) = - 16_63 :l: 34_3
2

Tahfe 2. Catcutation ofparabolic curve.
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Can You Find
theTiger'sTail?

It your eyes are sharp you can spot
the T lgerTail"" in the photo above. It
puts extra growl Into the signal from the

Hand Transceiver it's attached to.
T lgerTail'" improves SWR, lowers

radiation angle, and extends range.
You can use low power and save your
battery pack, but still have a big signal.

Better than an amplifier, it improves
reception too. TlgerTaU'" does all this
by simply slipping under your flex an­
tenna and just hanging down. It doesn't
slick up or out or get in the way. It's the
simplest way to boost your signal.

What's a TNT?
A TNT is a resonant antenna fed

off-ce nter at its TNT poillt-thc
unique spot where impedance is ~he

same on many bands. The result IS

VSWR under 1.5:1 on multiple
bands without a tuner. TNT feed
also increases antenna bandwidth.
making it easy to use with a tuner
everyw here else. including MARS,
CAP. RACES. and commercial fre­
quenc ies.

1NT's arc insulated . weather­
sealed. kinkproof and unobtrusive­
!y black. And they come with a
promise: Any time one breaks or
fails for any reason, AntennasWest
will repair or replace it free.

The Grab-N-Go Adventurer ver­
sion of the antenna has two sections
that male without soldering or tools
requ ired. and without mechanical or
electrical sacrifi ce. When 66 ft long.
coverage is 3.5 to 60 MHz. Forty.
20. 10. & 6 m bands are no-tunc.
When 132 ft long, coverage is 1.8 to
60 MHz. and the 80. 17. & 12 m
bands also become no-tune.

• TNT Grab·N·Go Adventu rer
Complete and ready to use. includ­
ing feedline. launcher and Uv-proof
support line. $120

Add $/4 S&H.

I
I

Unit I
Zi

Inf$~ s:'-,.Ie-800~ ;'-2-6-7-3-7-3 I___________ .1



1·1/4" STEEL PIPE

TRUE PARABOLIC SHAPE

r, SHAPE OF REFLECTOR

GOOD

/ 4.40 SCREW ~1 6 PLACES

WEBr - ..,...../ FLANGE

~~~e:==:=J)
REAR PLATE

1"
STEEL
TUBING

BAD

TRUE PARABOLIC
rSHAPE

~~ZS7SHAPE OF
." REFLECTOR

1/4·20 BOLT 2" LONG - 4 PLACES

Hgure lO. Deviation [ rom u [ rue parabolic CU ITe

should /U-' holh positive and negative. 111)/ all pO.li lh'e
or ellnegative.

Fig /1. From L{ rea r platl', pm!!?l' assrmbty.

ing all the tests. I noticed that half of the dish
was "looking" through our garag e ove rhang.
We're not allowed to have satell ite dishes in
our neighborhood. so I did all my test "look­
ing" out the overhead garage door. I plan on
mounting this antenna complete ly indoors,
so this was a good test, even though it was
unplanned. The extra gain may he needed in
my installat ion, The feedhorn is a generic de­
stgn-c-t've seen it descri bed in QST, t he

Wearlwl" Satellite Hondhook (high ly recom­
mended readmg!) and the RSGII handbook.
The design of the dish is my own and can be
changed as you sec fi t; j ust keep the curva­
ture within the ± 7/X-inch tolerance. I'm not
sure how long my dish would last outside­
we occasionally have wind gus ts li p 10 60
mph in our city, and I doubt this dish could
withstand a wind that high. If I .....ere to place
this dish in "the clements." I would consider

putting some kind of potting inside the wens
to strengthen them. Also. you should consid­
er drill ing a small hole at the end of eac h
wen and passing a wire through all around
for extra support of the webs. And spraying
the e nt ire dish wi th Krylon brand acrylic
spray will keep the stee l parts from rusting.
(I've sprayed this on the galva nized steel
pans of a telescoping mast, and 20 years lat­
er it still shows no signs of rusting !

Continued 011 page /8

PARTS LIST

Quant ity Descr iption PVC

PIPE
1 1-1/4· inch pipe flange ;; 611 1-1J4-inch 0 _0, pipe. 14 inches long PLEXI·

• GLAS2 Aluminum plate, 7-1 /2-inch diameter x 1/8-inch thick .
IV' ~ISK1-

8 Aluminum tubing, 3/8-inch diameter x 31 inches long, .-
1/ p~and a suitable tubing bender

16 4-40 nut, screw, star washer combination I
4 1/4-20 x z-Incn bolt with nut
4 Steel tubing, 1/4-inch 1.0. x 1 inch long NYLON SCREW & NUT
1 PVC pipe, 1-1J4-inch I.D_ x 19 inches long
1 Pipe clamp, 1-1 /2 inch Figu re /2. " L" shaped brocket 10 anach PVC pipe and coffee call to
1 Plexiglas , 6-inch diameter x 1I8·inch thick Pll'x i!?las disk.
6 Nylon brackets (see text) Irom lie straps
6 Nylon bolt and nut, 4·40 x 3/4 inch long
1 Coffee can , 5-inch diameter x 6-1/2 inches long WEB

Flange mount type N connector
(silver plate-not bright, shiny type!)

1 Copper tubing , 3/1 6-inch O.D. x 1-3/8 inches long
4 4-40 , 1/2-inch bolt and nut--allaching N connector to

I~LEXIGLAS DISK
coffee can

STEEL PIPE NYL ON BRACKETS, SCREWS. NUTS1 Roll of 1I2·inch metal cloth,
(7 /COFFEE CAN36 inches wide x 18 feet long ~OSE

{CLAMP
1 Roll of steel wire, #20, 50 feet

'r-- I2r - N CONNECTOR1 Piece of solid wood (not plywood),
p~c I

314·inch x 9 inches x 31 inches REAR H- ,.24.4· P'f-'lo -IPLATE-
Mount (optional) I

FRONT PLATE

3 Building grade 2 x 4, 8 leetlong
Hinges, wood screws as required

8 3-inch nail
1 Aluminum plate , 7-1/2-inch diameter with holes to

match rear plate

Figure 13. Overall lavcnu ofdish campunelll.\'.
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•

co __ _.._..__....__ ..­
.. . ....... , A_-- _.._.------...n t _--­~~

Form. around and 5eaJ,
odd·5ha~d fin ing•.
Non--conl.minal,ng . nd non·
conduCtlve.
Widl ...b~llt"",efatura rang.
1·30' F to , 1&0 ' F).
Stay.It."l1le lor years insuring
moi.lure·prool connections.
Rauuble-quick dis<:onnecl ion
and .as..1in9 '/IIil h sarna malerial.
Amu. l lol satellile TV­
microwan '/IIork.
Hundred. ot uses.
t.4oi.lureprooJs an connections.

CIRCLE 32 ON READER SERVICE CARD

5(Jectrum EIeeI""'ic Prod--- 10 II'lCt.JdB ""Oice lDel'. DTMF
uets~ IIle '/II'Jrkl's Corrtrol and prograrrwTling.
Iiorst I\arIth*l repeater oon- hang and -.our _ ...
troller , No U1rgef than mosl Digital Voice Operared
I\arldheld.adioIIo.U·>eHRC- l 0 SQue-Ich (DVOS' ''). telerT>­
oonve<1Sa songleordual-band etry tones. and privala voice

'adio WllO a lull lea M ad sin>- mail~. $299
ple> Of duple> reptNllar sys-- Phone 800-566·2188 A
tern. Key faal " ,es ol lheHRC- FAX408-<l38-6027 .::.

CIRCLE 6t ON READER SERVICE CARO

The Only Material That W~I Adhere to
PolyvInyl or Vinyl OUter Coax Jackets!

EVERYLNBANDCOA XML
CONNECTOR NEEDS COA X-SEA L

(Trialpacketfor 4 connectors-$1.00ppd')

•
e TO 2av . 1101220 VAt;, 5OIeO HZ
COl'flMJOVS 0'WfGE!'. 1".C:Ilt051c. ,
Pn;: ABE. 8WT~ CUIRl:NT.
REVERSE BATTERY PROTECTlCN.

~~~~~~~ TllCOCl.f STM'T. Olll. IIOfD Pea.~ SCREWTE-.a .. _ ...._ .
P\.RCJ1IIo8E 8AllIC !,NT Oft COIoIP\.ETE m W METER. l.O-YOl.T
0P1l0N ~Ol'lIoIER. .. S'-IC1-CISU'tE
.....!lU7JNT: ee:-e:l7lfLoOe FORe v . 1 _loWl _._'12IIl 1lo5
BC<:(NI\.·12 120ft,. II 1 _ loWl._..~.._._._ _ ,II211 1lo5
~<2tI 2' OR:l& V. IQ _ loWl._._.._ .._.._._.' 1311 1lo5

e ...... ' ... ' ' '' 1flit e TO 14V: I _loWl. ._.._._ ._ _ . ' 1!04 115
2' TO 2IV 112 _ _.._.._ .._._._.._..__._....... , 84 115

oellpH5: T_ORMERIlIT _..' n. ...~._. , laM
.o.urO LOW YOlT Dls<:cf>NECTW"'-oARMourPVI' ,.._.._.. 1 1&.00

SQt..N'! C9'fi!9' ! f"t ouu.. L£VEL VOLTto-ITROt.
SC-ecN!\.-OO f'N LO-VOLT .. B<'I OSl IREl....".., , ' IQlI IIlI
SC-a.o.stC-OO BASltC SCILJ\R CCNTROLlER 1 1!04 IIlI
I':H «M'l£tE 6_to-ITR:OU.ER.. , " I \fi llll

:
~"""'~~ eo M · 131 ~: leo M · ..

H'9' U · l2'ol. 1M. 220. • • 0 M-Q} n m 10 1lll - . q ~
_ .... coo;r IO W ' ST 1"""01' ""EA ""'" I"'"

I~PfIO(s:!'3-3771l1 FAA~4.

"""~. ot:o; "" .. o ~. !PKae.eco 'o e-<rA

~ PltODVCTS. Ifle E. HAlFST'EAD IIIH~

WEATHER FAX

.. 1IIiiiI ·--
...... ' : (). ~
wilh opei....... . .... • " •
20 LED T...ing Aid
"-"--: ProcMf," WEFAX. VIS & IR NOM ME­
TEOR.APT.~LPIol . 1lOLPM& HFWEfAX. eoMeds
10~..-line Pml..- Por1 . no. .ollwar. _ crNled
by Dr. Ralph E. T~gart . WBBOAT For det.. ih; s_
Cha,pler 5. FiI1h Edotoon oIlh. Wutl>et SlorellM HIU'Id­.-
Complel e KII Only $ 159.95
Auemb led 80: T&5fed $1 89.95
Opflonal 20 LED Tuning A id add $ 40.00

CA res. ;odd 7.75" s~lu IIlK S&H $650b"s,,' '' '')'
Fo'''rg'' orders "'*'~. For cllilliog '"''''

•

. " Ieg,,1su . SASE (52.:! to .~~:t
c ' A.A Enginming ', V ISA

:521 W. La Palma aK· ~1Vim,CA n801
(71f1'52·2114 • FAX: (7 1"f 1l!o2.J280

SPY ON THE EARTH
See live on

your PC
what

- '"'- ... . satellites in
l:'~ ~~0. . orbit see
.~,.,."; , , ,

Capwre Ive bfeathCaking images of the Earth for fun or
pro/t. loom in 141 to lOX. Send $39 clleek or M.O. ($45 a ~,

$50 ova rseas) fo r our f.an rastic 12 diska lte sal of
prolassiona l ~alify copyrighCad progrllms (IBMIype) that
cces sateh traeiing. inaga acquiSition, image processiog,
3·0 projec tions and mora. DirecI recep tion from t lte
satall~BS guarameed worldwida w~ llcl ut a salen~e dish.
Schematics indude<l for " efface. For FREE irlonnation
Iog-on ICl ourbulelin board anytime at: (718) 740-3911.

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

Hollis, NY 11423 TeI.718-468-2720

SAM Amateur Radio
Callsign Database

Find Hams q uictdy and e3$i1y by Callsign Of by
Name. Search for a speciflO!ld City, Stale. Of Zip
Code. Print with standard or cuslomiZed output.
Ideal for ma iling lists, OSL's etc . NEW FOR '94 ,
search fi llers thai a llow you 10 s.pecil'y FIRST NAME,
LICENSE CLASS, AGE. ADDRESS, Of CALL
SUFFIX, AREA. OR PREFIX ,

SAM Oplion files include County CrOSll Reference,
License El<piration Dale , Full Dale 01 Bil1h,

P revious Calts and Dale F irat Licensed

Req uires IBM Compatible PC . 17,5 MB of hard
drive space. and ll igh-del'l5ity noppy drive.

NOW AVAILABLE ON CD-ROM

D is k Version $ 39.95 CD-ROM $39.95
SAM'OPTIONS $7.50 e9Ch

Sh,pptng and HaM hl'lg $5 00

R r SYSTEMS, INC
6207 STEPHANIE DRIVE, HUNTSVILLE. At. 35802

1-800-723-69 22 or 1-205-382-9292
VIWf . Mastere.rd Of 0.-<

F;t~!'f{.P'q,.u.,rl?..~!J!!!?
Th~y ,",'~ nt uti in th~ U~« n nn u di!"Oles. A I"'" G 5RV
look cu e of (\ 'eT"Ilh ln ~ d mt ;lnG!he fll l r.>q uar~ mad~
my QRP a btg stgnal lor Ihe lon g !loP. ~.ul and w es, On
\0 and 15 I tliou~11I I had a condull. Tl) a HaJfSquarc!

10 ) 1 15 )f 11 M : 0)1 ) 0)1 4O!\of ~
SolO W $.46 SSO S6(l $10 P .t: H

InfoPU Sl- Plans: Tech.'IOk 1:U-S1ppd t.:SA
Antennas~Ve st O. d. r Hotlln.:

Bo", 50062·5. Pro\o l.T 8-1605 801-373·8-125
CIRCLE m ON READER SERVICE CARD

esc INTERNATIONAL
LOU FRANKl IN IK6NH - Owner

P O , B O X 3 1S00X. PHOENIX , A Z 850 46

EVERY ISSUE OF
73 Amateur RadioTodav

on Microfiche! •
Theentire run of73 from October,
1960 through last ycaris available.

Youcanhave access to thetreasures
of 73 without several hundred
pounds cfbulky 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 S26O. Libraries have
these readers.

We specialize in CB radio modification
plans and hardware. Frequency and FM
conversion kits. repair books, plans. high-­
performance accessories. Thousands of
satisfied customers Since 1976!cetar $3.

FEEDBACK
iUId cok.nlna. we .etOgiue ee roeed 10 go cirectlV 10 !he
&OUIl:&--yOU. !he readlIf. AtIicles iIlIId c:oIl.nwll are a"9'*l
fe e clDack numba •• , . ,..ich appe a r on .ach art,cttl
column and . r. a lao lilled ne'". Plea.e , ata eaCh • •
"Gteal: "OK,' Of "'NoWr{." Mal your responses 10: 73 MaQ­
az>ne F_'",. 70 FIle. 202N.Pel~ '*'103458

I Ne¥et s.y Die, ""~
3 OR><
.( DoIh Antema tor Weather Satellite......
5 A low Noow~ lor 1691 MHz
6 SUng ...", Ham and Manne Rado

'-1 ,.. 08U. F,ql l.oc* al !he Rado Shack
HTX·212. 2 Meter MobIe Transcei'l8f

6 Re> ie• . Pasokon TV Slow-scan TV Inwrlace
9 Reo.'4IW; MaldoI Antenna's HS-2 and H5-15

10 2 Meler Collinear YerbcaI Antenna
11 A Dec;blll P r\n'Ier
12 DTMF Dl!'eOOIIr
13 Homlng ln
14 Paellal & Computers
15 Above and Beyond
16 Carr', Comer
17 ATV
18 RTTY
19 Hamsall" ... ...,.""" """22 Hams ...." Cia••
23 Spec:iaI E-.ls
24 Ham Help
25 Baller .". Buy

~~

The collec tion of over 600
microfiche, isavailableasanentire
set, (no partial sets) for S285 plus
S5 shipping (USA). Annual
updates available for $10.

Satisfaction guaranteed or money
back! I]UCKMASTER

Route 4, Box 1630
Mineral , Virginia 23117

703:894-5777· 800:282-5628
Internet: info@buek.eomi:El Fax 703:894-9141 EJ3
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Dish Antenna for Weather Satellite Images
Conljn~dfrom page /6

ADJUST l.ENGTH
FOR PROPER
ELEVATION

NOTE: 3-6' Jt 2" Jt 4" ClJT IN HAlF.

NAIL
TOGETHER

References
1. "Color Computer SSTV: parts 1 aM 2, 73 Magazine. Novetmer and

December, 1984.
2. Using a SSB receive r tuned to 8.080, 3.357, etc" MHz,
3. There is some software available from OFS Weatherlax that does su­

perimpose geopolitical maps on the piCture data tret yoo obtain from
!he poIat orbiting satellites ,

4. SafeHite~rimenfer"s~, ARRL pU:>licalions.
5. The ARRL UHFNierow8ve Experimenter's Manual, AARL ptbIicatiOnS.
6. Satellite Experimenfer·s Han<:book. 1985 edrtion, pages 9-30.
7. -A Home-tlrew Mierowave Antenna," Ham Radio Magazine, SepterOOer,

1982.
8, Other references:
ARRLAnwnnaHa~~

The WealtJer Satellite Handbook, by Ralph Taggart (highly recc m­
mended reading);
"Cy1indncal Feedhom lor ParaboliC AeIleclOfS," Ham Radio Maga.zJnEt,
May. 1976;
TecMieal correscoeceoce. 051; March, 1980.

Figure 14. Simple dish mount.

Ilcamed a 101 designing this dish. I espe­
cia lly appreciate the help of Norm WA9HUV
and Bob WA7MOV, without whose help I
could not have determined the proper illumi­
nation angle of the Ieedhom. and thus opti­
mized the curvature of the reflecting surface.
Copies of all my notes are available if you
send a large SASE with enough postage for 4
ounces. The tech niques I used came fro m the
sources shown. hut I combined the best of
each to design an antenna thai is ligh tweight.
easy 10 produce and provided the maximum
amount of gain. The Wt>othu $atellilt' lIand­
book dido"t optimize the curvature of the re-

fl eeting surface by matching the illumination
angle and the dish d iameter. The article in
Ham Rad io m ag azin e? requ ired a fai r
amount of mechanical machi ning that I was
not capable of doing myself.

The following people were very helpful
while con struct ing the d ish : D ave
W08CZM, for helping to verify the fonnu­
las ; Roger WA90KC. for ge neral hel p on
m icrowave techniques and require me nts;
Bob N9NRW, for cut ting the Plexiglas plate
on the feedhom ; George Pullin. for helping
machine the round aluminum plates; and my
Dad. for teaching me a long time ago to tack-

Ie a big project like thi s one piece at a time
instead of tryi ng to do it all at once. I highly
recom mend reading as many of the refer­
ences listed as possfblee. They were a re al
education for me. (A word for those of you
who don' t think you can successfully bui ld a
dish like thi s: How accurate does the surface
have 10 be? You can deviate 118 of a wave­
len gth [7J8-inch at thi s frequency] with no
noticeable degradation in performance. Do
you thi nk you can hold this tolerance? Sure
you can! Just take . .. your . . . time! ). If
you decide to build this dish, I would appre­
ciate hearing from you on how it works! III

REPEATER AND LINKING CONTROLLER
THAT RECORDS AND SPEAKS YOUR LANGUAGE 10.8 Automatic Morse Station Identifier

CtRCLE 41 ON READER SERVICE CA RD
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CIRCLE 10 ON READER SERVICI; CARD

COMMUNICATIONS SPECIALISTS, INC.
. lfJ WES T T~FT ~ VfN l,/f . OR~NG f. e ll ' 2'I\65-411ll
171~/ ll9.!..J021 • F~ J( / 7U/ '14,3420fit,,,. u. s.~.,--,~1 • fAX ~, .SlI--0541

Compatible wilh Commercial, Public $<I tely, and Amateur Radio
appllcat iona. UIl8S include Repealer lOenU!iers, Base Stalion Identifiers.
Beacons. CW Memory Keyers, etc. Great for FCC. 10 Compliance.

Programmable Features
· fi(JIK~. s ' _.~

• cw~ tII'I I 111I 'J'J It1'U
• ID t\IIl 1·99 ........
• 10 '- 011 _ iI'Dm (}-'J'J SOlClliIIdS

• cw /lint hquRy /rIItrI 100 Itl 111I .xw Itl.
• From pordl <lIIlIy~ /rIItrI11 111I gg -.ds
• CW or MCW opIlflllOll

$89.95 each
progr.mmlng keytxurd Includ«l

• M ,"ial"~ in silt, 1.8S"1.12" O3S '
_ bIally AF Immune

- All CO"InecTlOflS ..- ..m miCJlmI'IiaIu~ IllUll ¥Ill $IlCkol WI\lI ellIor eoded wi,. lllached ,
- CMOS rnicIlIpIoceuoI b" IIlw WIIiQI, lIM- Clir'WII ODIO _ ', 6111120 VOC .........., /I. 6mlI
• I.e- ~1IOi" lilot~a. ¥Ij....ahIo _ lIllIput: 0 III ~ _ pNl< III oeM
- Cr,stII. ...... ...., b' ... ICQIIZY
• \. ,ji,"'''' PIT 0UIlM 110 "" .tFII.~$~'~•• .t'III 1O Is belng -.II. Is III Ol*l _

il'IIlSISIOf thiI ... hII.'I(k eo VOC /I. 300mI
• F., progroYml/l.:lle WIll1 SUPPL IED I<eyboarll

• Coof'rTlIilliQn \OrJI' to indita t~ accepted paramell', ~us looes to Indicate prog ra""",ng error
• ~II prograrm1i"ll IS stored In I non-volatile EEPIIOM which mav be allO<ed al I Il'I torre.
• ....s'9" IengtfI _ 200 e/IOrlIc1m long.

- 1'lQger 10 WI\lI I'1JW IIigh or lilot
- ImiblI lO W'ilh IdM I'IgII or tooo WI hlllcl IlI'I 10 .......~ Is dear at ntrlc.•GeI_.,~~ IlInt /I. Ifl(I vi ... D."" -I' IftI!lIId
- lloullII; sad taPe and ...,.,... ...-~ suppIiecl b"~ maur'ibI'iQ
• Qpei ....'Il . ,...1l1A ranclI. -30~ C III + 65~ C,
• F.... (ItlII l"'¥ -ry _ f8I\lmod 111I tPle lacIOIy b" rep.1W.

- Immeoiate """ Clay GeWe I)'

RLC·5 Repeater and
Linking Controller

•

d 'o

I

••

- 0• I • . ,- ,.. ' ..::::- - ,~

, - .• i1;.... ' '·... o ··aaaa ,
• 00 aDa,. • II ~

- , - - 1 - '
' 11I -.. : III .., - 0 ,;1' " " .;. , -'1 .. . , . . • ~ ~

,., '_ i. 1.

-

0 ' , - r-~n:..-~. ;,- .. -' .' -,' ., '...,

-- • if,.,,-
e r-v

Add true personality to your repeater system with the built-in digital
voice recorder. Allows 75 seconds worth of messages. lo·s. and club
anoouocemeots on your repeater. Supports 2lunduplex repeaterl1ink ports .
Make emergency aulopatctl calls wittl the autopatctl option. Only the
ALe -5 can make lhese features available al such a low price.

ONLY $414.95
Link Communications Inc.
115 2nd Ave, N,E., Sidney. MT 59270
Call for InfOfTTlalion on ourcornplete line of controllers
E·Mail: IlOkcommO inS.infooel.net
(406) 482-751 5 (Voice) (800) 61Q.40B5 (Orders)
(406) 482-7547 (Fax)

FEATURES:
· 2 Full Duplex radio ports

• Optional AUlopatch available
· 35 Real Speech Recording Slots lor IO's and Announcements
• 100 user command macros
• 300-9600 baud RS-2 32 se rial port
• 4 l ayer high quality board construction

BENEFITS:



AASTRON
,~ CORPORATION

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

MODEL VS-50M

ASTRON POWER SUPPLIES
• HEAVY DUTY . HIGHOUA LITY • RUGGED. RELIABLE.

SPECIAL FEATURES PElFOIII""CESPECIFICATIOIS
• SOliDSTATE ELECTAtWICALLY REGUlATED • INPUT VOlTAGE: 1Q5.-125 \IN;
• FOlD-BACK. CURRa H LIMITING Protects Powtf Supply • OUTPUT VOLTAGE: 13.8 \IOC t 0.05 volts

from excessive currem & Cllfltinuous shorted output (Internally Adjustable: 11-1 5 VOC)
• CROWBAA OVERVOLTAGEPflOTECTIOH on all Models • RIPPlE l ess than 5mv peak 10 peak (lull load &

tltelll Rs-3A. RS-CA. RS.~ , RS..tl RS-5 l low linel
• MAINTAIN REGULATION & LOW RIPPLE at low line Input • All units avai lable in 220 VM:. input voltage

Vo ltage (except for Sl·11Aj
• HEAVY OUTY HEAT SINK. CHASSIS MOUNT FUSE
• THREE CONDUCTOR POWER CORD except lor RS·3A
• ~E YEAR WARRANTY . MADE IN U.S.A.

SL SE • l OW PROFILE POWER SUPPLY
Col.. CtnlinUlUS ICS' ",. I"~ ~p~:,MODEL G~y Blick Dutyl"IIPlI 1"lIpsl H- W-

SL-t1A • • 7 11 ~·N · 9lJo 12
SL-11R • • 7 11 "" 7 ... 12
Sl-l1S • • 7 11 2%-N- 9Yo 12
SL-l1R-RA • 7 11 4%_7 ... 13

RS-L SERIES -
. 0•

• POWER SUPPLI ES WITH BU ILT IN CIGARETTE LIGHTER RECEPTACLE
Ctnt lnutels ICS· Sin 11 111)

MODEL Duly IA",ps) [Allpsl II _W.. D
RS-4L 3 4 31'1 _6';' _7'1.
RS-5L 4 5 3'1: _6';'_7'1.

Sh;..;',
WlllbL

G
7

•2>
37
50

RM SERIES

MODEL RM-35M

• 19" RACK MOUNT POWER SUPPLIES
Canlinuous

MODEL Duly IAmpsJ
RM -12A 9
RM-35A 25
RM·5lJA 37
RM -60A 50

• Separate Volt and Amp Meters
RM- 12M
RM-35M
RM-50M
RM-60M

ICS'
lAmps)

12
35
50
55

12
35
50
55

Size (lNI
II x Wx 0

5'1. x 19 x 8'1.
5'10 x 19 x 12'1:
5'10 x 19 x 12'1:
7 x 19 x 12 '(,

5'10 x 19 x S'J.
5'10 x 19 x 12 '6
5'/0 x 19 x 12 ~

7x19x12 'h

Sh;..In
Wlllhs./

16
38
50
se
16
38
50
se

19
27....
13

Ui"il'
WI. Ilh.1

•
5
7
9
10
11
13
13
19
27....

UI"il ,
WI. Ilh .1

SllI llI'J
II xW xl

J X 4'4x 51,(,
J'Io x 6'1> x 9
J~ x 6'11 x 1'1.
J'% X 6'h x 9
4 x 7'h X 10'1<
4 x 7'h x 10'4

4'1> x 8 x 9
4 x 7'1> x 10 '4
5 x 9 x 10'11
5 x11 xl1

6 x 13%0 X 11
6 x 13¥o x 12,

Sizi II II J
II xW xl

41', x 8 x 9

5 x 9 x 10'>'1
s x 11 x 11

6x 1J"'x 11
6 x 13'1. x 12\

ICS '
IA_, I)

3

•
5
7
7
10
12

"20
35

18

20
35
50

"

"

""" Cutin"1
MODEl Gu, I I.' Oil, lA_ , ll
RS-3A • 2 5
RS-4A • • 3
RS-SA • •
RS-" • • 5
RS·7B • • 5
RS-l0A • • 7.5
RS-12A • • •RS-12B • •RS-2OA • • 16
RS-35A • • 2>

MODEL RS-7A ~50A • 37
R -lOA • "Cillinill
MODEl lit, IA.,I)

.. Swiletl3ble von and Amp meier
R5-12M 9

.. seceeteYOlI and Amp meters
RS-2OM 16
RS-35M 2>
RS-50M 37
RS·70M "

RS-M SER;;;IE::S..-~!!::

RS-A SERIES

ICS· Sill (11111 n i,p in.
[A_,sl II xW xO WI. Ilh.)
@13,8V

" 4'~ x8 x9 13
20 s x s xtew 20
35 5 x11 xl1 29
50 6 x 13'10 x II ..

35 51/0 x 19 x 12Vl 38
50 5'/0 x 19 x 12Vl 50

~•. lilt (1111 UI"II,
A_,s Ix Wx O WI. Ilh.1

7 4 x 7'>'1 x 1 0~ 10
10 4 x 7'>'1 x 1 0~ 12
12 4'" x 8 x 9 13
20 Sx9x10'h , 18

11 23/. x7%x9'1. 12

CIRCLE 16 ON READER SERVICE CARD

7
10

Cull..oll
Oil, [AnI ,s]

@13,8VDC @10VDC @5VDC

• 5 2
16 9 4
25 15 7
37 22 10

MODEl

VS·1 2M
VS-20M
V5--JSM
VS-5<IOI

.. Variable rack mount powef supplies
VRM-35M 25 15
YAM-SOM 37 22

.. 5eJ!arate Volt and Amp MeIers " Outpul Vo ltage ad justable fram 2-15 volls " Currenl limil adjustable Irom 1.5 amps
10 Full Load

• Bui ll in speaker - Cu 'l....s
MOD EL '"' "'" hit lA_,ll
RS-7S • • 5
f!S-lOS • • 7.5
RS-I2S • • 9
AS-20S • • "MODEL RS-12S SL·l1S • • 7

MODEL YS-35M

VS-M AND VRM-M SERIES

RS-S SERIES

fCS-lntermlttent Communication seo.ce (50 '10 Duty Cycle Smin (}II 5 min. oft)



Number 5 on your Feedback card

A Low N o ise Amplifie r for

1691 MHz
Build this LNA for weather satellite reception.

by Jim Kocsis WA9PYH

Technica l

As shown in the sche matic. the circuit us­
es two ICs and a few pass ive components.
(See Figure I.) The circuit comes from the
man ufac tu re r 's d a ta sheet. The re are no
matching networks and no bias supply. The
IC !> a re surface mount packages. so be fore­
warned. they arc very sma ll. There lire two
verv ion-, of the IC : a lo we r-co s t/ hig her­
:\Flhighcr-gllin unit (the MAAM 11031 ) and
a (sl ightly) higher-l'Ostllower.!\'Fliower-gain
unit (the \ tAA M I203 2 ). The 1203 1 has a
1.8 dB KF with 22 dB gain. the 12032 a 1.67
d B ~F wi th 15 aa gain. The IC wi th the
lowest :-.IF is the first stage. followed by the
higher-gain Ie. (The first stage of a recei ver
should always be the lowest noise-it sets
the sensi tivity o f the whole sysrcm.j

The 35-ohm resistor from pin 2 to ground
is optional-it increases the gain by 2-3 dB
and reduces the NF slightly. hut a lso incrcas­
es curre nt draw from 8 rna to 20 ma per tC.
Si nce we need more gain and a lower NF a
lot more than we need low power consurnp­
tion. we will usc this resistor. In some hand­
held products (phones and such) you need as
linlc curre nt draw as po ssible from the small
batte ries used. so in these cases the Ie wo uld
not use this resistor.

The track from the connectors to the ICs.
aml bel ween the ICs. forms a Su-obrn trans­
missiun line. The thick ness (If the d ielectric
of the PC ho ard. th e type of d icl ec tri c
(Teflon }. and the width of the track CIOO
inch) determine the impedance of the trac k.
We need thi s to be 50 ohms so the Ie sees
thc proper impedance . (In this cast we don ~

want to do any impedance rranstormaoonst)
The materials needed are somewhat spe­

cial hU I can he found at most larger ham ­
tests . (See the pans list. ) The chip capaci­
tors, rcedrh rou gh capacitors. and chi p re!>is­
tors are also availabl e fro m the source sho wn
in the parts list. The capacitor !>hould he an
~1LC ty pe (Mu lt iple Layer Chip). The PC
hoard is OJ132-inch thick Tenon douhlc-sid­
cd. It isn't cheap. I pai d $9 fo r a -l-inch hy 6­
inch piece. Don't subs titute any other type­
only Tefl on will work with the dime nsions
given.

l madc the PC hoard us ing. the plastic film
from Meadowlake Corporat ion. It is ve ry
easy to usc , hut you will need access to a

LNA tha t was very co mp lex-never tried
it out. though . It required two power sup­
plies: one for the drain and one for the bia s
supply for the gate. T he power supplies had
to be turned on and off in the correct orde r
or c1se-POOF!-there goes the FET at
$13!

At work I receiv e various magaz ines that
advertise components for th e commercial
and mi litary electronic markets. One compo­
nent tha t caught my attention was a Low
Noise Amplifier IC from ~tACO\t for the
Personal Handy Phone, PBX and Personal
Communicati on s System s and Network
markers. The stated frequency range of the
IC is 1700-2000 Mhz, it bas nearly 50 ohm
input and output im pedances. draws :!O rna
from a sing le 5 -\"0 11 su p p ly , a gain o f
approx imate ly 20 d B , a nd a noise f igu re
(NF) of approximately 1,7 dB. All this for
about $8.00 eac h in small quantities. Just
what I wax looking for! Wilh two ICs I was
able to atta in 39 dB measured gain. Th e cal­
culatcd NF is L70() dB . (I was not abl e to
measure the NF, since no test equipment was
available to measure this parameter. As a
note. the NF of ready-rnndc L!\'As for this
frequency do have a lower NE but with a
5-foot dish I figured these ICs would work
fi ne.j

T he xig ual s fro m the geos ynchron ous
weather satell ites arc ve ry wea k a fte r

t ra ve ling the 22.500 mil es to eart h , T he
sa te llites' t ra ns mi t ter power is only 5
watts-not a lot of po wer for the distance .
The signal .u ground level is on the order of
0.05 microvohs. Consider thai )'our t)'pica l 2
meter rig has a sensi tivi ty o f 0.15 micro vo lts
for a nea rly full-quieting signal-s-the s ignal
from a weather satellite is 1/3 Ihi ~ level and
at a frequency approximately 10 times high­
er. High sensitivity at this high frequency is
difficult 10 attain (read: expen-ive j-cchcck
the price o f a typical LKA for thi s rrcqucn­
ey-e-prices sta rt at S150 and go up!

Sure , you can bui ld one-hut you mu st
match the input and out put impedances of
the amp lifying de vice (typically some kind
o f FEn to 50 ohms . The imped ances are
usually complex and thus will have capaci­
live anJlor induct ive components plus resis­
t ive co mpone nts th a t mu st all he tra ns­
formed to as near 50 ohms resistive as possi­
blc . Thi s is so you can obtain the ga in and
noise Fi gure the ma nufacture r o f the device
shows in his specifications. I spent lite rally
months readi ng aho ut "5" parameters, Smith
charts, st ripl inc matching ne tworks. CIC. _
that te ll how to design the requi red match­

ing networks. I even des igned an FET-ha~d

Photo A. On'mlldell' of Low Noise AIII/'fifil'T.
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STEREO FM T R ANSMITTER

DR. Nl.cAD CONDlTlON ERlFA S T C HA RGER

lUI YlU 0WI'l SfcIreo FI,l~ SIalIon! T_ I SUble sognaI i"'.."'......
rI rn. 8lI-H18lMtz Ft.I bmade"' band ~ 10 1 mile. O<Q....,
fRiOUII prlMl:Ies I'IelpiIJ n o on FCC regs. anlerooa. ideas ana
ra. 10 . ' peeI l atest design lea tu.... 1dju$1iIb1e line Ie\oeI
rca.u. P'1' ""'¢ ana crystal ....., lUIl:atner. Coo . «:ts
10 any CO or laPI player. n\Ikt ma Of radio . Includ8lI ,...
k.ning IDd IDd For a pro Iool IdCI 0II1011d'ing case set .." Of".........~
fM-1 OA s ieee transrMler lut $3.4.95
CF M Case..tlip ani set ..~ $U.95

SY NTHESIZED AUDIO GENERA T O R

DDS IO" ecl 0'11"" Synthes IS '
led0"*'Yf llnnllS \'OU • lerrifie au<io
genefltor It • I,ntube: pllee'

l
;:~JzJ Gerer.18S from O. Ot HlIO 50!'OkWIfI

We digiI LED~ rJ~. Sroe '-iiiiiiiiiiiiiii......;:;;iiii;;;; ;;:;;;;;;;;;;;;;~;;;;;;;\;;""~and $QIJiIr1 _ 0lA;U H\I !SIallle 0-5 ri
Yolt PiI. Frequency seleded by direQ keyboard e<1try and
with I'IIrI<Iy COI'lInloos Mill~ kno/). Cry$lal controIed
aceu'iq of 10 ppm aocl twQ memoroes lor rapid keqUlltlCY
changes, Reril' that jury-ri gged old genef.lor and tr.al
yoo.sell to the pllIas.... of USlIIIl • new . tal.-<lI·lhe·art $G-

""SG·5SQ KiI ..S199.9S SG·55OW'T assembled .....$269.95

A IR CRAFT R ECEIVER

ORDER NOW 1-800 4 HOBBY KITS

Hear elll;l!Jflg l\Ir-e>att
commun,c.!lons-

::;~ pICk UQ planes, UQ 10
100 reues ,,.ay!

~~~~~~~~~~ Rece IVes 110-136
I.IHz AM Ill' band. $ITlOO\tl va'ador \urwIg superhe( witt1
AGe . ceramIC ntter. adjustable squelch , exeeuere
sensitiVIty and 'O\s of speake. volume. Runs on 9V
tlallery. Greet lor air shows or jus! hanging arO\.lld tile
airport! New JO.page manual dela,ls pdOl latk . 100. Add
case set tor -PIa" look.
AR-t krt....,$29.95 MatCllll1g easl set. CAR .,,$14.95

C R YST A L
RADIO

FIeIive Ihe flllio pwl 10iIh a erys!a1 set
~ke ~ grandlathet lulL uses gerUne
Galena erystal and eat'Ntllsker. Several
di lferan l ' YPai of redios ara buill,
including standa,d AM broadcasl,
shorl _ ave and avan WW II fo . hole
slyle. To eompare modern semieon­
duew de1ectors, we include a diode !Of
eomparison. No sokiering required and
we aven give anl8MI ideas. Ra~O !Of
t'eI. get ~ nowbelora CIinlorl es it'
C5-1 Cryslal set U $19.95

SPEEO R AOA R

ST ER EO P EA K HOLD BARG RAPH

S PEECH SCR AMB LER

...._~'~ost~.:'....~W;.~O'fI [)opplI!r ....~ 't:il;U:s' en. plinIs. boob. htnes, b*es oran,
;;:; I;wge IrOW'lI otJjecI. as-_ at 2.6 GH.z ...~ 11) IJ. rnIe fa'lllI. LEO

digrIaI ,e;>dout~ spHd .. mies pel" htu. ...., I lln 1* hoi.- or
feel per MCor'd' EMp/'ooI~ IIows fa ' ttMg to aclIal 00ppIar
shill Uses lwO 1.1)eotIIe e.ns b a'l!em;o (r>OI ondudad)n I\lflS on 12
VOC. Easy to bo Iild ill rricrowaw cifcUIry is PC I~. ASS plaslie
ease with speedy orapt'Q lor . prolessionallook- A ""y useII.l and fuI.
of·fun kit
SG·7 Complele k~ , $99.95

DI GITAL VO ICE RECO RDER

TO UCH·TONE DECODER

(iqtJ TtIXh-TO'le rurtleIs right oIIlht .... phoneor~. A~ 1wxJk-<41 to"'" fllIio
speaker Of phone 5ne is all thai is r8Ql.i ,..;\ to ins1antIy de<;it:liWi 1l:IucMone phone
~ or (OXie$. A 256 oilIil memory Slorft deaIdedrurtIers and keeps its memory
--. in Iht II'i'!IOI 0I 1l'Jl'fer loss. M' Iigit: LEO~ lIitIws l'OU 11) tooI l'Io1:ujl fle
memoir.. 11) eurnne I'UI'Itle1s. To makI ~ easy to j:O (kf runtler P4I5 oreodl!$,
a 'clasIl" is inserted belA,en sets 01 ciglls thBt .... tIeo:lded more "*" 2_ . apart.

A "eenlraI--olliee' lP'IiIy erystaI eorII'OIed deeoOef is used IlIIowlog fIllid.-d rehble
deteebol ' 01 runbers 11 up tI 20 • per seo:n:I' For • Pf1lIessi<:nallr inshed look,
add 011 mak:hing case set. Sta~ erId<ing !hose secrel codes tomorrow ..... tie TO'le

""""'"TG-l Tone Grabber k~ $99.95 CTG Matdling ease StlI $1••95
TG· 1WT Fully assembled Ta ·1 and ease $1. 9.95

Chatterbo. 0llilal voiee storage unit will reeord your message oll4lto 20 seeonds.
Tima is split up inlO 'our 5 seeond bloel<s whieh can be pleyed separalely or
caseaded for Iongef messages. "" LED display shows message Ioc:alion and
amen! rnode lor easy operation. NItty WIt.;" inle<taces allow- simple comecon 10
Iransmone.. tor automatic: kaY'"!l .man the PTT is initially dosed or alter II is
,s' ed. You c:an even loop)'lU" rig'l mike 1tw0Ul1l '" OIattarbol. For anesl or
il,n use. '" C&1 eat! drive ~ eJdemal spee.kar. h:kIdes a IluiIl.;n aIeelrel mike­
For Ihid InsIw"og touch, add 011 f1'IIlCtW'll ease set
C&1 VOtca ,......0.. k:it .lSI.1S CC8 MaldW'og ease se! .. -S14.9S

AM TRANS MITTER

S H OR TWA V E R EC EIV ER

FiW'III$tie reoeHer!hill c.apU8S the ~
world aoiIh just I 12" arrterY\o)' can
~ any 2 UHz porIioo from ..11 - ~

UHz. Tr.... . upe"'el. has s.mooth oM ~ _~

v,fl elor l uning . AG C. RF gl ,n
c:ot*Ol.~ d~ voUne n IIQ on a W bMery
F.--.g $coIL setIool or et.tI p-cjeo;t, II'0I'iclR Inn 01
Ul b _ ,.. /IIlStseriou$ DXer. For 1'1I 12. w oside OU"

s/'Iclrl.-~ alfJW_. Two~ bIncII l" 3--22 t.lHz
....~ Hell 1 UHz~ on.,eu I2 f1liO IU. Add
_ ~ 1O.,euctw l'Iomt'
Shor1w8Ye llICIIi~f kit. SA1 S29.95
Shortwave eonYefler kit . SCI 527.95
Malehing case Sl!IIor SAl . CSA $1• .95
Ma . ease 581fo<scr CSC " " " ,,$1• .95

H'\1l qual'fy. trVlI AM broacbsl band trill'$fllrter is oesi~

e.ac1ly hke lhe big eorrmereial rigs. Powe, r;A 100 rrIN.1egaI I~"''''''''''~~;.§~~~~;;;;;:;:;;;;;;;:;;''''''~~~ran~ 01 up to 1/4 mile. Accepts hne le'Iellnpuls 'rom lape ~
and CO players and mike mi.ers. lunable 550-175(1 KHl
~te nI8IVJal 1>q)laIls ereuitry.~ with FCC regs nl
even ant.ml ideas, Be yllUf own Rush l.irrtlaugh QI( Rid<
Dees with Iht A,U.l! Add OIJ" casesetfor II\IfI station look.
,A.M.1 Transmiller kiL 1211.llS
CAM M case 581 11• .95

T.... inon... 800-950 t.IHl ae:toon UU'19
.,eu e.-.g 1Ca'WlIIl', Frequeroes are
w .."*I" oyslIl relererctld~
10 I'll "Ill).550 t.IiJ: tange .~
. rl Iv,n ,nelijdld lIfI bu 'ld,ng lI igh L-=
~ all) t.IHl .-.rennas. Wtf llIS9*I e-eut iNII.n'$1_ tllemg and w"" •• orHIIL'bypasI Sld;h. Easy
lllI8 ho<.Il' _ mbly QI( . vailable Iuly IIUmbIId Add oor
ma~ case MI for a prtJlessicnaI tll*.
SCN-1 Seamef eonve<ter kit Ull.95
SCN l.4alching case se1 $1 • .95
SCN-l WT Aasambled SCN-1 and (:8$. " 589.95

MICRO-MIKE

Keep an ear on fIlI lQcaI repeater, pollee. _!her or just
lin alWld. These sensitive supert.l~ lfe h.wJ 10
bIJtl and use. TI.O'leS any 5 101Hz porbon oI lhe bIrld and
have srnootrl YlIIf'Idor IIring ..!h AFC. dual ~ion.
tl'IiPftll;~. squelcl'Ilnl l*n/)" 01 speaker voll.me.
Complele mlnull delails M_ l he ngs _ ork and
awkal_ . 2t,I FU varl$IlilIer has 5W AF 0lIl,~
artroI (l~ S2 n:llIdtdl.~ 6Ild daIaImoke q:dS.
Add our case _lor II'«lII inish.
FM Rec;eioer kit~ b<nt FR.l~ (2tIl. FR~ (6Mj.

FR·' 0 ('OUI.FR.220 (22(Miz) _ $34.95
CFR MilIl::hng case Sl!I .•__•••__•••__ _ .$1..95
FT-I46 Two Mew FU tJanSnvtIer kJI " .." ..$99.95

F M W IRELES S M IKES

World 's smallesl FM ..ireless 1"":"';~"""
mike. SmllNer than a sug..or tube
. inell.Jlinll ballery and mike. T..o
sets 0' SMT parts supphed in
case you a'e elumsy! Terrihc
aOOio piek"\Jl) (pin drop al5 II) and lransmot range 01300 fL
We indude !he balle'Y (walch style), elee1ret mike and
even a lJ.OIg looI! Be a James 60nd anclleam SMT lOCI!
FM·5 Micro m ike k~ 519.95

TOUCH. TONE REM O TE CONTROL

S UR RO UND·S O UND/REVE RB

L -e M ETER

Add concert hi. rlllrism10 your ste,eo, TV or 8'0'811 2·..ay radio' Easily sylhalizl a stereo eIfecI from mono IOUrctS.or richly
anliven '89ular /hJSlC. Add a big"fOice 'everb 10 your radio voice N l othl.. WI. &rWy' Our revarbiso-rround IOUnd kil "5eS a
Buckel Brigade lC Device lor reloable soIid·Slate pe~ormane e. AdjuSIabIe ..werb. delay and rnj. conlrollto euslOl'TllZe \'0'1"
sound. Easily coonected 10 red~. I r_ _ • c e's and TVs, P1anlly 01 audio 10 drivI a sma. *J)Iakar lor I tand·alone
operation 100. £.operiarance 'I>e bi n fePsm IhaIIlmlInl so..-.d~ • MlhouI spencling IIo.I'1<hdf! Add OU" ease set
fa I nul pro look-
RV-1 Surroo.n;l Sound!Reverb kit $59.9S CRV Matching case set $1• .9S
AV-1WT AssembIe<I RV· 1 and CI$I m .1l5

FM SUBCA R RIER DECODER
Tapll'llo .... world of c:ommeraa~lrM fflU:SIe and dall1halos eaniecll1ller many standard FM bro8dcast radio swoons.
Oeroder hooks 10 the demodulatOf 01 FM radio and tunes !he 50-100 KHz SCA Slbcarrier band, Many radio$ have a
demod output bUt i' your radio doesn1. irs easy 10 Ioea.te. or use OUI FR·1 FM _ kit which ill a eomplete FM radio
with a demod jacll bUill· in. These "NOden' SUleirriers earry kits of nllll programming · from slOC!l QUoIes to news to
music:, lrom rt:d. to easy listening. ancommereial lrM, Hear what '(OtIvt bean mlssing with the $CA·l.
SCA·1 Deooder M 527.95 CSCA Maldlirlg ease seI S1• •95
FR·1 FM receiver kit $24.95 CFR Maldling ease for FR-1 $1• .95

Cor*ol 'IIfUIJ anydwlg b,-Tcu:n.T_ ,..,.,. cona-oL The I,RC.l lIU 16. iUlad 0Ulpuls." ad,da* lIOIalIe CUpI.G
(20 my 010 5 VOC~ \WtI10l( d9lII ptO (b \lllUre.lIQUIIctI. -'1 SlId 3-.s11'*'* t om 10 IllS 10 40 IlOIn'
T-o p _d CO"IIfOl~ sean cont'OI SlId 1l'IA--IIlveI-=-. Sa oilIil lED lisPaY~ cur..ty If1lered
eodas n • er,stII Wi..oAed kJueI>.loroe dIcoclai jll"ovUs r1IIaIIla optrnon.~·s 1IOlI'inQ " ile lhis ri. be in
w,..... CCIO'ltOI of remoI!l ra<io$, flarolIo$&oIll.l'M'"S, homes or _ te:::b_ ..... lie I,RC.l . Add OU" "_""_og case sM
b a,*dsot,.1nsh.
URC·1 RemoIe (XlOlroi kiI $129.95 CURC Malching case sel S1• •95
URC-l WTFuIy assembled URC·1 and case , 5189.95

IoIeasIn~ lrom 10 uH-11)nt1n eapaeiCor$ from 2 pF.~,.;ttl high ao:uraey by ......«li91he LC-l 10 any
d9laI nUIi. l'Ier. Two p:IShb.IIlon~ b fJ9l resd "ion~.-d we :'"J':yckl caIitlnlIiDn .....lijXNlellls to
assue JII"1lP8I' aeaney d 'flY lui' Actrve &lars .-d , ....... '!l~ IIqtd values. no Mil $hl:Ud be \IIiltQI:
~ aea.r-. LC meler. For epro Iool. Idd 011 matdW'Ig ease set
LC·1 LC meter kit _ _ $34.95 ClC ease 5et_ _ _ _.$1• .95

PIdc Iht ..... lhiIfs Illjlllor yckl . Al l.nIS lIa'lSmit • slallle
59\iII " fle 8&-10l1 MHz AI t8'ld up 11) 300'~ lor
H'\1l power FM-4 an:! P&1 Phi:J'le b.Ig IhlII go ~ tI 1/2...
FM·1 sese I.I'lit ._ _ 55.95
FM·2, as aboYe

bul '"h added mike pre arTll $7.95
FM... . long range wiIh

very sensil ive audio pickl4l _ 51,135
f>B. l , Phone b.Ig needs no ba1tery.

hooks to phone k'ltI _ _ ~ _ 51•.95
MC·1. Micro sile sens~ivemike eanril;lge

fo< FM· ,.2,4 52.95

O R DE RS C ALL '. - ....... - ... HOBBY KITS (4 4 6 -2 2 9 5) O R D ERS O NL Y
TE CHlQR DE RIlN FD {716 j924·4560 FAX (7 16 )924-4555

fEFl...S Sa"OlKl"," g__ b ...." ....... " ...., . Nnot pIo_ ,",,,," on_ ...... 10""
lot _ A<l<l $-ollIS "" """,ping . ~_"II ..nd ,n,,,...,,,,•. Fo. lo 1'0". lot
...." .......~ . (:00 I U S, OfIPyI _ s.s 00. 0-. _,~ _ $.3oo ..v ..,_. _ r-.
""'''''' ' .90-<1.., pMt, ..oon"tv on ~. p..'" ",.... p.." .;\ ,_ .........,.,. 0 " _ ..., un••

MOTOR CON T ROLL ER
Corvn:lI fle speed and ~eai::1iI 01 an,- "'*".usa r:u SMl).1 lor flOM nell SI\eR)eIs yckl
sea~. and our MSC1 lor DC ffIOtIq. The stewer driver Iee.llna variable speed. hal
step IllIa1Iorl, ttl eaioll and power clown mode. eat! drive mosl any SlePPIf motor. Our DC

.~ ctivtr leatures PIAsa width motUabon o::rtnlI aIowio'9 fiji motor~ awn at
low spMls i¥Id ean drive motofS up to 5(1 VOC 0 10 Amps! Add oure1S8 Sl!I

a lora prolessionaIllSSembly.~ .. j' $Mo.1 Sleppef kit 524.95 MSC- l DC /llOIO( kil 524.95
.. ,:- CSMD SMo.1 easo $1 • .95 ClASC M5C-1 eass 51• •95

.......-IS!
~.
RAMSEY ELECTRONICS, INC 793 CANNING PARKWAYVICTORNY14564

CIRCLE 34 ON ReA OER SEVICE CARD



Photo lJ. Closcup ofone stage showing (Ill compO/lellH, including "N" cOllnector.

copying machin e that has 'I vari able reduc­
tion ratio,

The source of the ICs said they will lower
their $50 minimum to $30 fo r these ICs. You
shuuld orde r two of each, j ust in case you
damage one. If yo u ca n double-up an order
with a friend, so much the better. Also, re­
quest a data sheet for eac h Ie. or I can sup­
ply copies if you send 'I SASE.

The ori ginal artwork was draw n using PC
Paintbru sh that comes wit h the basic Win­
dows softwa re package for IBM Pes.

Construction

Start wit h the printed circuit board fabri­
catio n. (A printed circuit board , on Teflon,
for this circ uit is av ailable for $9 .50 pl us
$1.50 S& H per order from FAR Circuits,
18N640 Fie ld Court. Dundee. IL 601 18. )
First copy/reducc the PC artwork fro m Fig­
ure 2. Th e small , thin, unattached line be side
each fC patte rn is used to ensure that you
have used the proper reduction rati o. Contin­
ue reducing the im age until thi s line is exact­
ly 0.500-inch long . Th e rema inin g artwork
will be the proper size. Ne xt. the actual full­
size artwork is tran sferred to the TEC-200
film us ing a copying machi ne. I filled the
plastic sheet with as many copies as would
fit on an 8.5 x ll -inc h piece , so I didn' t
waste any of the TEC-200 film. CUI out one
of the patterns and , using an iron , transfer
the black patte rn to a prac tice piece of PC
hoard (don't usc th e Tenon ho ard ye t-e-re ­
memher how mu ch you paid for i t"). If you
use the correct heat scumg. time, and pres­
sure, the traces will a ll have adhered to the
copper with no broadening. Foll ow the in­
structions that come with the TEC-200 film.
If you botched it , remove the black traces
with MEK (Methyl Ethylene Keto ne ), cut
OUI another patte rn and try again. When you
fee l confide nt wit h your ne wfound ski ll,
transfer a pattern to the Te non board (first
lightly dean the hoard with scouring powde r
and water). If yo u're happy with the quali ty
of the pattern (no disto rtio n or broadening of
the traces) you're ready to put some res ist on
the ground plane side of the hoard. For this 1
used some Scotch +33 electrical tape, mak ­
ing sure the tape sticks to every part of the
outside edge. You don't want to e tch any of
the bot tom ground plane. Now we are ready
to begi n etching the board . Usc a shallow
plastic dish of copper etchant. The complete
e tc hing will take 15 to 20 min utes if you
heat up the liqu id with a spot lam p and gen­
tly li lt the dish hack and Iorth. After etching
is complete, wash the board wit h soap and
water to remove all the etcba nt.

T hen use a pencil to dra w the pa ttern of
the cutout for the N connectors at each end.
(See Figure 3. ) Use a fine square HIe to re­
mo ve materia l in the cutout area. Secure the
hoard ill a vise and work slowly. Be sure to
closely foll ow the profile of the connecto r
and nut that you have drawn on the ho ard.

Next, drill the four small holes near the
ends of the le s from the grou nd plane to the
circuit side . (Sec Figu re 4.) Th ese arc a poor
man's plated throu gh hole. Pass a small wire

/
PC TRACK

TEFLON BOARD

Figure 2.

1----- 9116- - -1

Fig ure 3.

Figure I.
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........ T_

- " ...... H~
l;Iir""" 10 you
FREE 01
shipping cost.

o
IC OM

Bany's supplies all
MFJ products
Call us direct.

S HOR T W AVE RECEIVERS

STOCKED

Pa~ Ielep'lone calls !rom
your racIio 10 phone line. Great
lor making ill1d receiVing
poore calls where eere are
no phone lines . Simple 10 use,
Writeor lax lor Inquires.

TCS- Ultralite
Ulllmate. transportable telBpI'lolli
communicalion temlinaI. Make
and receive~ calls . tax, lele~

anywI1ere in the WOrk! wtlere
eere life no phone ~nes. $mall,
compad wittl 12 meter dish. FIlS
in suilcase. Mil. Std, 810 speca.
Wille ....CIII .

Save money on batteries.
Ask for Special Prices.

Radio s for Business,
Government.

Stocked & Serviced
Call for Great Prices!

For the best buys In town call:
212·925-7000

los Precios Mas BaiDs en Nueva Yol1l;

WE SHIP WORLDWIDEI
Export orders expedited.

[ "'",.·".... 1STOOl:E~

Shortwave Radios
JRC,ICOM,

KENWOOD, YAESU,
SONY and GRUNDIG

K"""""",
I(.u.t PlUS, KPC V3/. ,
KPC2_ . SUPE A FM I .
KPC IV. 00M Eoogofto. D40
'0. ...

La_HT',
lCO o.l u'e.HI S. V' OO, U400
1olAXON. UOTOROlA.
YAESU F1l<2OCW1OOI
IHD£" , REGENCY. " ,,«>,
.....,...!COY. 061. US4. "100
AYI.OTlOH 1COY 1.21 A2'OO H T . TAD

long-range Wireless
lelephone lor overseas. CALl

BENCHER PADDL ES
BALUNS LOW PASS FILTERS

IN STOCK

"""'"""'"
« " """""~~,

~A~n~le~n~n~.~T~u~n~e~"·;l
MFJ , AEA " T-300.
ICOM. KEHWOOO,
YAfSU, VERTEX

lC-H1Wl '

"'"

ICOM
HANDHELDS
2GXAT, -4GXAT,
121A, W21AT.
V2IAT. X21AT.

"""--­VHF at UHF
Sl"'ltiMzed

MOTOROLAAUTHORIZED DEALER
KACHINA COMMUNICATIONS DEALER

AUTHORIZED AMPUFIERS

DEALER STOCKED:

"""""'-SONY; .,.,.
Sho rtwave Radios Stocked TE 51'5'_

DIGITAL FREQUENCY COUNTERS
OPTOELECTRONICS model 1300 HI" ,o-l300MHz

2300. 2210 H. 0-2200 MHz. 2600H. UTC-3000. 2810

'-~--~'•• •. "" .....- .., ,.,
: r.~1-'~
: \. .,; '''.'~ _. ,

YAESU ICOM
FT·23A126178 1C2J3I4SAT

n 4 11E-Ill -e1l C02ATI2SRA
F'fl+.2OO8f7OOI 1C2I.aATI2.....T

1C-A211'U 16

"'OAT
>GXAT

.., . " " ". ...,,, .. ..
i. ""'~ "" ~.

"YAESU Ham & Vertex Business Radios"
f Hl9CI. FRG- l 00B, FT·l 000D. FT-530, FT·5200, FT-SJO-FT411E.
FT-&40.FT-900Ar , FRG-l 00B, FT-2400, FT-23R, Fl·7000 lMar.
New VXR·5000 s~ized repeal8f 25 waItS, VHF or UHF.

BIRD Wattmeten &
Elements In Stock

AO R:
1lOIl. 100(1.
'-' 2!iOCI,-­~...
" ' .11100.
~..""...--BN...-al

SCANNERS

Wide selection 01SW &
Amateur Pl.bliCalions

KITTY SAYS; WE ARE OPEN 7 DAYS A WEEK
Sat. l G-5 Sun 11-4 M-F 9~ Come 10 Barry's for !he besl buys in lawn

fiJ::. MOTOROLA SP10, SPSO, P110, GP3000, M120,'0 GM 300, GR300 repealers.
Domestic, exports and 90v'L orders. 281 -H. 481 .H. 23404-1.

aINT.ocr",fOIITHELOTlSTil. 2700-H. IC-D1 00. GP·22A
M e • ..., ____

_ 1Il"fl.:BYli"'ICNM.. ICOM Business Radios
IoI1TOI'lOI.A, V4ESU; lCCIol. KE.-:<:lO, New F30lTIF40lT, H 16, U 16,
AlNXl, lI'INCWI), IlUJlOII, J€lN,

BENOIl. ....... SON"I .~ Vl00, and repeaters
~

C~puter lnlerl.cel

Stocked: MFJ-l 27OB.

MFJ-1214. MFJ.1224. AEA
Pl<-88, MF.J.1278T, PK-900.
PK-232 Max WIFAX. DRSl
PAOOUCTS DSP 2232

I'IIr' tt I
nH-lIll'O _ ....,

.,....,....., 8 _ VX5OO,

~---

ANUNNAS
A·S,AES,Cusl>er1lt.11y-Gaon.
_ .IQ....YETZ. t/rbItl.
"IXlUlllOX. TClNNA.~
"'_ BInd

E IMAC
3-SOOZ
5728. 6JS6C
128Y7A &
8 1468

BIRD MIRAGElRFC Amplifiers
anmeters & ASTRON POWER SUPPLES
Elements Belden Wire & Cable, Inri Wire Amplifiers, HFNHF/UHF
In Stock OPTOELECTRONICS STOCKED AMERITRON, etc.

Privacy ICnI mbl. ...
lor IlIdlol Ind
phonn. CAU

Wherever I 90, I take my rad io.
Specialist in RADIOSj

Business marine aviation,
ham radios and scanners.

AUHCO DJ-6IOT, DJ.$UT,
DJ.f"H. DJ.F1nl. DA-13lli43GT.

OJ. l80TITH

KENWOOD

Survelllince Devices I UnNr Ampliflef I
AVlI..bIe M""....~ Ic:om. K.-ood. v_

Shortwave Receivers
• SONY · GAUNOIO
• SANOEAN • ICOM

Call 2212-925·7000
saleM e telephone in scncese lor

worldwide use . CAU.

CB Radios Stocked
146 GT2, WaMgIOtI, Ranger 2951)-70.
Wdson 1000. l CV11 Meter Antamas,
AnIron, Shakespeare. etc,
Astabc power mica.
SM>r Eagle w.tlee9. ere.

~TS-505~. TS45OS1AT, R-5000, T$-.8505.
TM 2411A/441A, TR·7S1A. Kenwood Strvlce
Repair, TSI40S, TS6905, RZ-1. TS-790A,
TS9SO$O, fH.78A. TM28144A, TM-~1 A,

1II-741A, 1II-732A, TM-641A, TM-742A.

MARINi: HAOIOS
COM 1,47. 1,41 1. M56. M7OOTY. M8lXl

AVIATION POFlTABLE ICOM A-21
MOTOROLA MARINE KING KX 99

(144, 220 , 440

MHZ). lsoloop.

New York C'll y's LARGEST STOC KING TWO WAY RADIO DEALER
COMPLETE REPAI R LAB ON PREMISES

Technical help offered upon pureh...

"Aqul Se Habla Espanal"
BARRY INTERN ATIONAL
FAX 21:"!-925-7001 Phone 21 2-925-7000
For Orders Call 1--800-990-2929
Moo~,4ridayeA.M 1ll 8:Oll PM.
$aIUl$.y 1(1- 5pm !Sunday " . 2pm

Subways: 1£ Spring St. stop, N, train to Prince St.,
F train to Houston 51.

SUI: Broadway bus 10 Prince 51.. Paltl 9ttt StJ6th Ave.

COMMERCIAL RADIOS
STOCKED: ICOM. Moloro­
II . MAKO N. Sllnl;l lrl;l .
V_. We serve muflOCi­
1)Ilrl_.~. CM!
Defense. etc Porllblel .
mO bilel . b lse . , Ie _
~I'eos...

AL L
SALES
FIN A L

We stcce: AEA, A1inco, Ameco, Amefi tron , Asttenna sceeeesi, ARRL.
Astatie, Astroo , B&K, Belden, Bencher, Bird . BillefI'IIJI. CES , Cushcraft.
ccneen. Oaiwa. Elmac, Henry Hen. Hustler. Hy-Gain. Icom, KLM.
Kam,onics, Kenwood, Larsen. Maxon, MFJ. Mirage. MOlorola. Nye ,
Palomar, RF Products, Shure, Standard, TUBES & Tube Canons Uniden.
veesu. Vibrollex, Duplexers. Repealers, Sca nners Rad io Pubtcatcns.

WE NOW STOCK COIHIERCIAL COIIIlUNICA1lONS SYSn-1IS

HAM DEALER INOUIFIES INVITE D PHONE IN VOURORDER & BE REfMBUASEO

COMMUIlCIAL IIIADIOI ••_IIM" _,."IOM on ~re,"I....

Amateur Radio Courses Given On Our Premises, Call
E_port Orders Shipped Immedletelr.

FAX: 212·925·7001
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through cech hole. bend il toward the edge of
the boa rd on both sides, and solder. Next. drill
the hol es for the feedthrough capacitors. (Sec
Figure 5.)

Make the end pieces for the N connectors out
of 0.062 inch thick double-sided glass epoxy PC
board. Fi rst d rill the holes. then CUI the end
pieces to size. The hole is much caster 10 drill in
a large piece of material. Chec k the sizes of the
end pieces 10 make sure they arc the same: if
not . the box will be distorted and have cracks
along wh erc the panels fi t together. Place the
con nectors in the holes and tighten the nuts .
Solder the end pieces to the ground plane o f the
Tefl on hoard. making sure the end pieces arc
square with eac h other and the Te llon hoard.
(See Figure 7.) Solder the center conductor la~ t.

so you don ' t pull the track o ff the Teflon board,
Next. mou nt and so lder the rcs taors. capacitors
and RF chokes as shown in Figure 6.

The next step is to solder the IC s in place.
and TAK E , , , YO UR , .. TI:\1E! There is a
small dimple ncxrro pin I on lOp the IC to show
you how to orient the IC on your board, UM: a
small. fin e -tipped. lo w-power so ldering iron
and small diameter solde r. After solde ring each
pin. usc a magnifying glass III check around the
pi ns for any solde r bridges. Sq uirt so me iso ­
pro pyl alcohol and brush lightly with an old
to othbrush to re mo ve any Ilu x left on the board.

Cut both side panels and drill one small hole
in one of the panels for the power lead to pa~s

thro ugh . Ne xt , clean a ll remain ing pan els
arou nd the edges in preparation for soldering .
Solder all panels together. except the lOp and
the side panel with the hole in it. Solde ring the
panels should he done with .1 largo." iro n (1 00
watts]. The side panel with the hole in it is next.
Pull the wire thro ugh the hole . and then solder
the panel in place. Squirt some more iso propyl
alcohol inside and was h all solder joints to re­
mo ve the flux . vlurk the out side of the L;'\l A
with " 1:'>1" and "our ' so you know which con­
nector b which . Lastly. :I1I:II,:h the top panel.
Mou nt the 7l}0 5 voltage regulator and con nect
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Parts List

END PANEL <... t-

CIRCLE 411 ON READER SERVICE CARD

TEFlON 2
PC BOARD

put, and monitor the output level. Measure
the gain of the LNA; it should be near 40
dB . If you don't have access to a weak sig­
nal source. connect the LNA between your
antenna and cowoconverter and check for a
signal from the satellite. There are no adjust­
ments to make, so if you constructed the unit
properly. you should hear the characteristic
2400 Hz audio tone from GOES 8 on 169 1
MHz.

You should place this LNA as close to
yo u r an ten na as possible . I ha ve m ine
attache d directl y to the feedh orn o f my
5-foot home-brew dish. If the anten na is
located outdoors. it will need to be weather­
p roofed . I ha ve my di sh loc ate d in s ide
our garage, so I didn't have to weatherproof
my LNA.

How doe s the LNA work'? Very well! Us­
ing the LNA with my dish, a do wnconverter
and police scanner produced a full-qui eting
signal from GOES 8.

I would like to thank Roger WA90KC for
his help in measuring the gain of the LNA.
and Tim Ciesielski for tak ing the photos, iii

'''available from:
Richarosoo E,""''''bb<O~liCS
BOl).238-7661 (awrox. $50.00 min. orner)
(also Penstock 8QO.736-7862 has them but
they neve a $100 min. order tl1a1 "may" be
lilted soon.)

Figure 7.

CONNECTOR NUT

/
NCONNECTOA

'available froon:
MicJOw_~

P.O. Box 1697
Taylor, Michigan 48180
313-753-4581

"available lrom:
Meadowlalle Corporation
oect. A, P,O . B<»c 1555
oneco, Fl. 34264

the wire coming from the board to the output
lead of the 7905. The center pin (ground) of
the 7905 should be soldered to the side pan­
el. Wire in the opt ional LED and its resistor
if you want an indicator for powe r to the
LNA.

Checkout

Apply +12 to +15 VDC 10 the regulator.
Current draw at the input to the regulator
should be 60 rna, +/-10%. If it isn't, you
have some type o f wiring error. Examine all
the connections and check for solder bridges
or other problems. Once your unit is draw­
ing rat ed current, connect the o utput to a
spectrum analyzer if one is avai lable . The
analyzer will tell you if your LNA is oscil­
lating (bad) or not (good) . If there is an os­
cillation. check all soldered connections for
good. clean junctions. Remember: Thi s unit
has tons o f gain---one loose bypass capaci­
tor, etc.• and it can oscillate. If all is OK so
far and you have access to a weak signal
source. apply a very weak signal (several
microvolts) at or near 169 1 MHz to the in-

1 Tellon boarO-O.Q32 nc:t1 oouble-dad •
1 Glass epoxy boa~.062 .-.et\ OOubIe-dBd
2 MaI8 type N Co'v1ector-3'8.nct1 hole mount '
2 Ch" capacilor-500 pF M~ layer type •
2 Chip resQlf-35 orm OMan'Iic
2 RFC lcol}-5 turns r.!4 , 0.100 nc:t1 clamel8t. 0.125-ft::tllotlg
2 FeedtIvougI'l capaciIoB-1 000 pF ,
1 TEC-200 pmted cin:u~ ,.." ,.
1 PC etd1am-fladio Shack PIN 276-1535
1 5 volt regule lOl" IC- Uo1·7905 tab mounl
1 560 ohm. 1/4 .....an resislor-oplional
1 LED--opllonal
2 MACOM pall numbet" MMM12031 lone lor LNA and a spare ) '"
2 MACOM pall nun'bBf UMM12l)32 (one lor LNA and a spare ) ".
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Number 6 on your~k e..-ct

Sailing with Ham and
Marine Radio Equipment

Carry ham and marine systems aboard without permanent installation
by Gordon West WB6NOA

" You are probably wondering if there is
a way to convert a marine VHF set
over to ham radio 2 meter. Nope."

Photo A. The lcom IC·M71O is ill the marine SSB mode. wt to dis­
tress jreqlll.'flcy 2181 J..H:.

telll/a 0111\' when the marine \ 'IlF transceiver
is sf'€'cifically turned off and 1/11t being used
j or marine radio calls and distress channel
monitoring.'

If the cable coming down from the mast­
head antenna is rigid RG-!lU. be careful not
to flex the adapter on your hand-held 2 meter

tran scei ver. Too much fle xing o n
your hand-held antenna j ack from
heavy coax cable could ult imately
brenk loose the hard-wire connec­
tion fro m the tip o f the BNe j ack
to the PA transistor point on the in­
ternal circuit board. If that connec-
tion gets broken. it 's a dehcarc fix!

Be gentle with your hand-held antenna con­
nection with coax goi ng to it.

When you arc hooked up to your sailboat
ma rin e VHF antenn a. or to a e- foor. or 9­
foot. o r 23-fuot power boat white Fiberglas
marine VHF antenna. 2 me ter reception wi ll
boom in. Enjoy ! Your lillie handheld on a 9­
dB-gain power boat VHF antenna will sound
like a 40-watl output ( !I X ) improvement as
co mpared ttl a lill ie hand -held tel escopic
whip, The hi g marine antenna to a ru bber
duckie is like night and day-s-e ven thou gh
the marine antenna is not absolutely resonant
down at 146 MHz. you will st ill have one
hec k of a signal on both transmit and receive
from the multiple clements inside the Fiber­
gla~ wh ip. And to a masthead sailboat anten­
na. the hei ght o f that half-wave antenna will
give you terrific results o n :2 meters.
CAUTlO~ : DOli " t rans mit 011 the 44U

Photo 8. NOll" the IC· M7 IUO is a ham set, tuned to u 40 fIIeter net Oil
lower sideband

M ayday call on marine VHF Channel 16. If
you wa nt 10 play 2 meter ham radio o n the
way over to that d istant anchorage or island,
use the antenna that comes ....-ith your set, and
leave the marine VHF syste m alone . Wai t
until ) '00 get to that distant cove and drop the
anchor before you Mart playing ham radio
with a marine VHF installation.

Many mariners tie the marine VHF anten ­
na in to their 2 mete r hand-held transceivers .
To do this. you wi ll need an adapter that con­
verts the marine PL-259 antenna plug over to
a BNC connecto r. These adapters a re avail ­
able at all Radio Shack store... and consist of
a single piece wit h SO-239 thre ads that con­
nects to a RNC th at goes to your 2 mete r
hand-held antenna jack. Remove your rubber
duck ie. s lip on the adapter. and then un screw
the coax cable that goes to the marine VHF
transceiver onhuard.

WA RN ING : Use
the marine VHF all -

tenna height will he we ll wort h the slight
mismatch when transmut ing into (he antenna
JO MHz away from its naturall y resonant
frequency.

Don' t disturb the instal led marine VH~

setup until after you get 10 where yo u' re go­
ing . You might he th e only one hearing a

VHF
A 2 meter set works great over the water

10 distant repeaters. The 2 meter band from
14-4 MHz to 148 Mltz is relauvety close to
the marin e VH F ba nd a t 156 :v1 H I , T his
leads to some exciting possibilities wi th a
sailboat that has a masthead marine VHF an­
tenna hooked up to a 25-watt marine VHF
set down at the navigauon station. The ma­
rine VHF ante nna works quite nicely al 146
MHz with only a slight ri se in S\v·R. T he
tremendous boost in range because of the an-

At last . summertime. a nd some g re a t
t imes out on the water aboard a boat.

But you're not going to leave your ham radio
behind. arc you?

Sai ling antI boat ing with amateur radio is
a terri lie way to stay in contact with fo lks
ashore. fe llow boaters wh ere you may he
cruisi ng. and backup cornmunica-
nons to your reg ular marine radio
in case o f a n eme rgency. You r
communicat ions ma y consist of 2
meter/440 M HI. o pera tio n, a nd
you very well might want to bring
a long your high frequency set.
too. This article will point out how
easy it is to put hoth o f these systems aboard
a boat wuhout maki ng a permanent installa­
non of the entire setup. In o the r words. we
arc not la lking about a pcrrnancmly installed
system .....here you arc bori ng holes or laying
hundreds of square fee t o f copper fo il down
in the bilge. Rather. you step aboard and. in a
few minutes. you arc on the air over VHF as
well a ~ high freq uency.
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large self-addressed envelope wnh sif fi rst­
class sfllm/)S Oil the inside to GOrdOIl Wt'st
Radio Sc hoo f, f T C Forms , 2-11-1 College
Drive, Costa Me.WI . CA 92626.

Marine single sideband is channelized. by
intemauonal agreement. with specific chan­
nels for duple x o pe ra tio n to ma rine te le­
phone stat ions ashore. simple, channels for
ship- to-ship. and duple, cha nne ls for ship­
to-Coast Guard . (For a li st o f mari ne lT V
simp le , and d uplex SS B high frequency
channels, four fi rst-class sta mps and a self­
addressed envelope to Gordo will get you the
latest lis!.)

M ari ne SS B e missions are single side­
hand, identical to ham radio HF emi ss ions.
Howe ver. a ll marine frequenc ies are upper
s ideband, whe reas high frequency ham is ei­
ther upper sideband or lower sideba nd.

Marine S$ B tra nscei vers mu st
he FCC Part SO type-accepted. TIle
main reaso n for type- acceptance of
mari ne SSB is to insure spect ral
purity. with in-hertz frequency sta­
bi lity . m inimum harmonics. and
user loc kouts to prevent a marine
SS B transcei ver rcmg di aled into
unauthori zed frequencies.

Double-use Sets?

Inte res tingly. th a t last item . " use r lock­
out," has taken a new meaning whe n manu­
facturers developed thei r latest breed o f ma­
rine SSR transcei vers. SGC. Inc. (Bellevue.
WA). indicated that the marine SSU Model
SGC-20{)O is rated for both Part 80 marine
radio usc and ham radi o usc . And since ama ­
teur tran sceive rs don't require type-accep­
tance, using a marine SSB with an ag ile syn­
thesizer o n amateur radio high freq ue ncy
ha m han d s is indeed tec hnically feasi ble.
with a signal that is j ust as clean as any mod­
ern ham radio set. Mod el SGC-2000 requi res
no additional modification or "diodcctomics"
to work stra ight oot of the OOX on ham HF
SSB. Same thing with the teem M-700 and
Ico m's la te s t d ua l-purpo se mar ine / h am
transceiver. the sleek IC-M7 1O.

Almost a ll other marine SSB transceivers
arc easily dialed into the amateur HF bands
wi th some simple keystrokes 10 unloc k the
tran sceiver. o r the snip of a diode here and

12 \ IH /.
16 \ 1Hz
22 MHl
26 .\tIl /.

Hi~h Frequency SSB

The high frequency marine radio syste m
offers ship- to-ship and ship -to-shore fre ­
quencies for the non-ham mariner on the fol­
lowing bands:

2 ~lHl

.. \ lH z
6 MHz
8 Mil /.

perfectly all owed to come up o n mari ne
VHF Channel 16. 156.800 simplex. ro holler
"Mayday!" in a life-and-death situation.

By the way. u sing you r ham rad io se t
aboard a cru ise ship requires perm ission o f
the master of the ship be fo re transmitti ng.
Same thi ng for private vesscls-c-be sure to
get the skipper's permission before you start
transmitting m er the airwaves.

Marine rs cru ising beyond normal V HF
marine radio line-of-sigh t range to the Coast
Guard and other stations arc encouraged to
equ ip th emsel ves w it h marine SS B. FC C
Form 506 allows ship s ta tion call lette rs 10

co ver not only the marine VHF ontoard. hut
a lso long-range ma rine SS B equipment. in
addition to radar and emerge ncy- position-in­
dicating radio beacons. The shi p sta tion li­
cerise does not require a test, othe r than the
men tal anguish in poring over FCC Fo rm
506 and getting down all the inform ation the
FCC requires . For mari ne si ng le s idehand .
yo u mus t a lso hold a rest ric ted operator ' s
pennit. val id for life. Th is is the brown card
that you mi gh t have been carryi ng in your
wallet from the old days o f operat ing hu sj­
ness radio. taxi radio. poli ce rad io. Dr aircraft
and ma rine radio. The restr icted operator ' s
permit does not expire. and you obtain it hy
fill ing out FCC Form 75_'- To receil'e a f ree
COI)Y of FCC Form 50t. m id 753, send a

"The ship station licelise does 1I0t
require a test, other than the mental

anguish ill poring over FCC Form 506
and getting down all the information

the FCC requires."

"III:. 70 cm band.' Man ne VIIF antennas
don' t work on the amateur radio ~O MHl
band. and aucmpt ing 10 t ry 10 get them to
work could lead 10 an alm ost direct short on
your power outpu t j ack. Man y marine VHF
antennas are IX. shunt-fed, half-wave in de­
sign. and except a t a broad resonant point
near l olO M ll z to 160 M Hz. the antenn a
looks like a DC sho rt 10 other frequencies.
Take my word for it. there is no way to get a
marine VH F antenna to tran smit on the 222
Mill, or the 440 Mll z hands,

If this is your own boat, and yo u are an ac­
rive du al-bander on 2 meters and 4-JO. you
may ultimately wish to replace your marine
VHF antenna with a ham radio 1.... ' ol ..O
\lI lz dual-hand antenna. and enjoy great re­
sults on both ham and marine VilE

Modifyinl! St'ts

You are probably wonderi ng if
there is a way to convert a ma ­
rine VUF set over to ham radio 2
me ter. x ope. xt a r tne V HF
tran sceivers are pre set for 25­
kHz steps that correspo nd with
the 55 marine transmit cha nnels,
and there is no way to take this
ty pe o f PL L 25-k Hz logic and
s..... ing it over to the amateur ra-
dio 2 meter band. xtartne VHF also has a
tight front coo. and reception 10 MHz o ff of
156 MHz mari ne reception would be nexr ro
zip. There is absolutely no way to convert a
marine 25-wau VHF radio or a marine VHF
handheld over to 2 me ter capabilities.

Yes, there is a way of modifying most 2
meter handhelds and some 2 meter VUF sets
for emergency transmit on mari ne VHF. But
you rna}' nor legally transmit on marine VU F
with a 2 me ter handheld, bec ause your 2 me­
ter handheld doe s not possess the necessary
"'CC Pan SO type-acceptance spe lled out in
Mari ne Rule SOA3 : ".. . Tran smitte rs . . .
must be type-accepted for a particular use by
the Commission based on technical require­
rncnts .. :' Howe ver. in an emergency. ma ­
ri ne Ru le SO.31 1 a llow s a ny ty pe o f
transceiv er to be used in a distress: " . . .Sta­
tion in dist ress may usc any me ans at its dis­
posal to au ral'! attention . . ." Th is mean s a
modified 2 meter ham radio transceiver is

Photo C. Tile redr of ,11(' loo m marine transceiver offers output jacks
for weather f ax. data, lIIId the APRS posit ioning service.

Photo D. The tcom marine SSH (0" tile bottom} is limed to tI marine
duplex channel,
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Fun a nd Safl·ty

Maritime mobite can be a 10( more fun
this summer when you bring your ha m ra­
dio equipment onboard. You don't need to
bore holes, nor lay hu ndreds o f feet of cop­
per fo il to achieve long-range results . And
in an emergency, you could use you r ham
set o n marine frequencies, too.

And while you arc out cru ising . be sure
to swuch your installation hack over to your
marine setup , and guard the di stress chan­
nel s for others around yuu who may need a
nadia lifel ine for help. Ii

ally feeds to a fully automa tic mi croproces­
sor ante nna coupler. On sailboats, the cou­
pler goes hack aft in the lazarette and reed s
a sing le- wire o utput [culled GTO- 15 high
voltage wire) to an insulated backstay or to
a 23-foo t nonre so na nt aerial. On po wer
boats. the microprocessor au tomatic anten­
na coupler feeds a 23- foo t whi te Fibe rglas
aeria l. and hoth syste ms usc co pper ro i l
dow n to bonded underwater th ro ugh-hull s
for a good ground plane "push off." Copper
foil is used to minimize the inductive reac­
tance found in round ground w ires. JUSI a
couple of interconnections to the water is
all that 's necessary for an arh...q uare ground
pla ne usin g th e m odern mi croproce ssor­
based tu ner. For te m porary installations.
ma n y m ari ne r s chose the O utba ck er
" 0 8 \1" ham/ marine resona nt wh ip w ith
specific hand taps for each ham band and
each m ari ne band . S im p ly pl ug the "fly
le ad " in to the app ropria te hand- sa y 20
meters for ham. or 8 J\.1H I for mari ne-and
the whip ope rates as a 1/4-wavclength. pre-

tuned. he lical-wound resonator­
wi th a tunable t ip to adj ust
SW R to a minimum.

T he Out backer "OB~1" for
the ham-onl y/marine-only whip
1/1 11 .\1 he mounted over a hori­
zontal s ta inles s steel rail in or­
der to woo .. The horizontal rail
acts as the ground plane for the
1/4 -wa\-'CIcngth whip. :"10 metal
rail. no worky. The whip cannot
work off of Fiherglas, nor will it
work mounted 10 a tea k lIT co m­

posite deck. The w hip does nOI mount at the
top of the sailboat mast. nor docs it mount
with a hall mount on the side or the hu ll, It
must be mou nted with its inclu ded stainless
steel bracket di rectly over a horizontal met­
al rail wit h at least three feet o f rail on one
s ide o r both s id es o f th e wh ip . The lai l
should also be cou nterpoised to a sea water
or fre sh water ground vi a metal through­
hull s in the hoat.

Performance on the Out hack er? Eighty
percent of what you would get with an auto­
m at ic tu ne r into a 40 · foo t back s tay. (A
mounting install at ion hookle t and technical
reference sheet o n the marine Outbackcr an­
tenn a are available free w ith a se lf-ad­
dre ssed envelope and 6 stamps 10 Outback­
cr. 330 Cedar Glen C ircle, Chattanooga.
T enn e s se e 37 4 12; A tt : Do n Ar no ld
W D4FSY )

use when you are no longer using this same
radio as a marine SSB set.

However, if you are an avid ham. and on­
ly need the backup of mari ne SSB di stress
chan nels in an emergency, then run the ham
set aboard. hut have it ready for emergency
transmit capabilities wi th marine cha nnels
stored in ham memory slots. The hest ham
sets for this purpose wou ld be any Ken ­
.....cod . Yaesu . Icom. a nd A li nco lIF
transcei vers offering 100 simplex or du plex
mem ory slo ts. T he mod ified ha m set for
eme rge ncy ca pabilities should also he netted
..... irh WWV using uppe r sideband for spot­
on center channel , because most ham sets
are set a couple of hundred hertz low (hertz.
folks, not ki lohe rtz) to compensate for the
ult imate s light drift of th e PLL re ferenc e
crystal. On ham fre qu en c ies. 200 hertz is
nothing-but it will quickly earn an FCC
pink slip on marine band. And using a ham
radio for routine marine channel communi­
cations will earn a major FCC pink slip if
you should get caugh t.

Having a mari ne license aboard. a person ­
al marine restricted operator's permit. and a
General Class ham license, and then using a
lcom or sac marine set on ham radio--I
couldn't find an FCC engineer who has ever
written anyone up for a legitimate operation
of this type.

The Antenna Setup

The marine and ham SSB transceiver usu-

perform the modi fica ti on . store sim ple x
ship-to-s hip and duplex ship-to-shore chan­
nel s . an d ha ve the m available for a tru e
emergency call.

Wouldn' t you rather communicate di rect­
ly with the Coast Gu ard when you're pull ing
people out of the water from a nearby emer­
ge ncy rescu e than calling Mayday on 14.3 1J
MHz and endi ng up in the middle of a j am
session'! I certainly would feci more at ea se
out on the high seas knowing that the United
States Coast G uard Re scue Coordinatio n
Center is j ust a call away over marine SSB
channels than hollering for help and ending
up ..... ith someo ne telling me to QSY because
they' re working rare OX down the bottom
of thi s hand .

What I reco mmen d is to analyze how you
plan to use your HF SSB capabilities out on
the water. If you' re going to be using mostly
marine channels and marine ship-to-shore
f re q ue nc ies. go wit h th e ma rin e sse
transceiver, hut choose the sac or learn sets
that require no modification for ham radio

" Wouldll 't you rather communicate
directly with the Coast Guard when you 're

pulling people out ofthe water from a
nearby emergency rescue than calling
Mayday 011 14.313 MHz and ending up

ill the middle ofa jam session?"

Emergency Use

Any rule that prohibits a ham from mak­
in g the necessary modi fica tion to the HF
h am se t for emergency mur in e tra nsmi t"
None on the b ooks-s-and many mariners will
dive into their ham radio HF transceivers.

there. But once you CUI a diode. you have
now nullified the type-acce ptance (If tha i
marine transceiver for Part 80 marine use.

If you ha ve modi fie d tha t ma rine
transceiver permanently o ver to ham rad io
usc. no problem. Keep in mind that FCC
Part 80 rule that lei s you holler " Help!" into
any type of set in an emergency.

But what about Model SGC-2()(X) and the
new Icom IC·M7 1O. where no modification
is necessary 10 access the ham hands? Is this
legal? Opin io ns vnry with in the Fede ra l
Communications Commission .

George Dillon of the FCC Marine & Avi­
ation Branch points OUI amateur radio Rule
97. 11 for radio equipment aboard ships : " . . .
The station must be separate from and inde­
pendent of all other radio ap paratus installed
on the ship . . . except a common antenna
may be shared with a voluntary ship radio
installation ..." Dillon points ou t this rule is
an old one aimed at " sparky: ' the commer­
cial radi o ope rator. to prevent hi s pl aying
ha m rad io dow n o n 160 meters when he
should have been listening to 500
kHz CW traffi c.

FCC's Jerry Freeman W4JJ . an
avi d ham and boate r. raises the
question ahou t a voluntary marine
SSB installation and how that sta­
tion is to he used hy the licensed
amateur operator. Could the ham
go do.....n to the boat on a Monday
a nd con sider th at marine SS B
transce iver as a marine radio for
maki ng a ship-to-shore phone call.
and the n go down to the boat on
Tuesday and put on the ham hat and consid­
er thi s apparatu s as perfectly legal on the
ham bands? After all. hams can usc any type
of radio equ ipment on ham ha nds as long as
it meets with good engineering practice and
dean spectral output. Jerry Freeman wo uld
point out that a separate ham set and a sepa­
ra te marin e transceiver would defi nite ly
meet the leiter of the law. hut how a licensed
ham .... ould view an SSB transcei ver would
he an in te rest ing questio n to ponder. A nd
since vo luntarily equ ipped vessels arc not
req uired hy law to have a specific listening
watch on marine SS B. or req uired by law 10

have a marine SSB onboard. .....no' s to say
that the ncw SGC or lcom marine uanscetv­
er is reall y an SSB marine radio rather than
an agile ham rig with Part 80 emerge ncy ca­
pahilities?

lI ow abcuu the popular practice o f modi­
fying a ham set for marine ship-to-ship and
ship-to-shore communicatio ns '! Absolutely
illegal. comment roth Freeman and Dillon
of the FCC. lI am sets arc not Part 80 type­
accepted for marine radio usc and, except in
an emerge ncy. cannot he used on mari ne ra­
dio freq uencies.
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First Look at t he
Radio Shack
HTX-212, 2 Meter
Mobile Tra nsceiver

Radio Shack
1500 One Tandy Center

Ft. Worth TX 76102
(BOO) 843-7422
Price: $349.99

It looks like any other two meter mobile, but this product is unique.

Over the past couple of yea rs Radio Shack
ha s es tablished itself as a supplier of

moderately priced communication radios. In
the handheld department, the HTX·202 and
HTX-404 hancllelds have been a popular seil­
ing item for the boys from Ft, Worth. Sooner or
later, you almost knew Radio Shack would of­
fer a legitimate two meter mobile radio. Since I
own an HTX-202, I was curious as to what I
might find with this new mobi le and how it
compared with other 2 meter mobile radios I

OW".
The HTX·212 looks like any other two meter

mobile. The multipurpose buttons, front panel
display. and a very small case make me HTX·
212 a nice-appearing radio, resembling most 2
meter rigs on the mark et today. In fact, there's
a strong resemblance to the Kenwood line of
two meter transceivers. yet after a lengthy dis­
cussion wi th Rad io Shack perso nnel, I am
confident that the HTX·21 2 is uniquely a Ra­
dio Shack product, In addition to the transceiv­
er itself , the manual, a single-fused power ca­
ble, the DTMF microphone, and a mobile
mounting bracket are neatty packaged within
the small shipping box. The mobile bracket
can be mounted either on the top or the bot­
tom of the radio. Large thumb screws with rub­
ber washe rs and a microphone attach-c lip
complete me mobile attachment.

Features

The HTX-212 offers selectable power out­
put (10 or 45 W), built-in DTMF encoder and
decoder, dual VFOs , 31 memories, multiple
scanning schemes, and extended receive fr~

quencies. Couple Ihese and othe r features
with probably the best sounding transmit audio
of any transceiver on the market toclay and
you have the Radio Shack HTX·212,

The receiver is a <iJal cowersoo type, with
a first IF of 21 .4 MHz and a secood IF of 455
kHz . With O.25-microvolt sensitivity, not too
many calls will go unheard .

The front panel layout is fairly standard;
however, some features requiring the use of
multifunction buttons can be confu sing, if not
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dangerous. This holds true especially if you try
to access them while driving . Several buttons
are not intuitive, so keep the plastic cue card
close by. The manual does not address all the
functional indicators in the display. but, fortu­
nately, most operators can figure oul most in­
dicators without any explanation. When pow­
ering up, all annunciators in the diSplay light
up and a three-tona announcement signifies
"all's well."

Pa nel b rig htn ess i s adj u sta bl e as
brig!Jtldim. However, during daylight you' ll find
no difference, and in the dark the difference
between bright and dim is functionally insignifi­
cant.

CTCSS encoding and deCod ing are both
supplied as standard features. Unlike some
radios which limit the number of stored digits
to 6 or so, tha HTX-21 2 allows up to 16 digits
per CTCSS memory. enabling the operator to
store access codes and commonty called
phone numbers, a safety feature while driving.

The HTX·21 2 did no t get hot during long
periods 01operation on high power. <iJe to the
extra large tinned heat sink. Nor did me radio
get hot or fail when it was run at full power
without an antenna. The HTX-212 SWR pro­
tection circuits are designed to protect it while
transmitting at full power without an antenna
load. or with a dead short at Ihe antenna con­
nector.

There are two methods of selective tone
paging. subaudible and standard DTMF tones.
When chosen, either memco will tum on the
speaker and sound a three-tone alert. An "au­
to-repty" confirmation code can be automati­
cally transmitted to the sending station. ac­
knowledging receipt of Ihe call. For lhose op­
erators who need selective calling. the HTX­
212 offers group calling. A large group (a.q. ,
local RACE S or search and rescue groups)
can be individually assigned a special identifi·
cation number. The whole group can be simul­
taneously sent a page. or any portion of the
group can be earmarked for calling.

The HTX·212 has the scanning funct ions
common to all two meter rigs on the market:

band and memory scanni ng, se lecta ble
boundaries. lockouts of unwan ted channels,
ca ll and priority channels, etc. All scann ing
commands must be initiated h om the front
panel. as Radio Shack does not offer scanning
from the up-down buttons on the microphone.
During my tests of the HTX-212 , I found that
reach ing for the small memory scan button or
accessing the timed two-button sequence for
VFO scanning can be difficult, if not unsafe.

Manua l

The 4O-page manual is written to satisfy all
cresses of users. The novice will not be inti­
mated by technical lang uage while expert­
enced users should not be insulted, either.
Several diagrams illustrate the hows and Whys
of assembly and mobile mounting, very helpful
if you'v e never had the opportunity to install a
mobile rig_As with other Radio Shack equip­
ment, I'm sure they will offer one of their excel­
lenl service manuals.

An X-ray view of the mike plug identifies all
eight wires for use in connecting a packet
TNC system . No mention is made of the type
of plug or whera you can get one, bul Radio
Shack's corporate offices assure me thai the
plug is used in computer networking and is
carried as their pa rt number 279-440.

Separate from the manual, a plastic cue
card lists the more common and popular fea­
tures. The card is well done and designed to
tit in your car's sun visor. One of my other two
meter mobile rigs came with a fold-up wallet
cue card. After several months pressed in my
wallet, the card was not usable.

Performance

Attempts to introduce cross modulation and
jntermooutauon were fruitless. Although my
testing was in a non-lab envi ronment, I spent
two weeks on the road through New York, Ver­
mont, and Connecticut, <iJring which I subject­
ed the transceiver to actual everyday use, in­
d uding leaving the rig in a rental car overnight
in minus-13-degree cold , installing the rig in
three differen t vehicles, and getting pow er
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Wrap-up

The HTX-212 is a small two meter mobile
transceiver that, like its sibling the HTX-202 ,
may become the number one selling two me­
ter mono-bander. The value of this rig does
not lie in its features or any superficial gim ­
micks but in its robust design and high quality
01 manufacture . Se lting the inconveniences
aside, the HTX-212 is a solid rig, with perter­
mance equal to or better than what is avail­
able in the market today. iii

Value

When comparing suggested retail prices,
the HTX-212 is positioned as much as 25%
less than the suggested list price of the com­
pet it ion . However, st reet p rices of o th er
transceivers, cou pled with sales promotions ,
(often ca lled promos) could eliminate any pric­
ing advantage. Regard less , one area that
competition won't be ab le to approach is the
extended warranty offered on the HTX-2 12.
For less than $8.00 a year, five years of war­
ranty can be purchased from Radio Shack
dealers.

cess the frequencies, and reseVretum to nor­
mal operation . I programmed the access (UP)
code for the autopatch of a local repeater in
DTMF memory 1, my home phone number in
memory 2, and the disconnect code in memo­
ry 3. In my neck of the woods, autopatch ac­
cess codes are five characters or more. The
multiple key strokes requi red on the HTX-212
should only be done wh ile the automob ile is at
rest. Better yet, manually keying in an au­
tocetch may actually be easier and laster!

The only pertormance flaw I found is in the
squelch . Once set, the set point appeared to
drift. Motorboating begins with the squelch
eventually ope ning c ompletely. I also ob­
served that the squelch set point appears al­
most at the end of the squelch control travel,
approximately 30 degrees from the end. At­
tempts to isolate the cause to something in
the car was futile, indicating randomness. I
noted this prob lem in all three rental cars and
also the fam ily car, usually after extended op­
eration.

OlJal cooversioo supemeterodyntl
1st 21,4 MHz
2nd: 455kHz
0.25 " V for 12 ca SINAD

BOIh bener men 60 db
2.0 wallS wf2"fo dislor!ion max
Grealer than 40 db '

Transmitter

45 W (highVl 0 W (lOW)
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Transmil-fiigh (45 WI. 9,1,
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Receiver

Genet'al
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SensrtMly:
Spuri ous response allen.
and adjacent chamel raj,:
Audio oulput·
HUm/noise:

RF Output
SpoJriOlJS emission :
MSlC. delliabon:

Type:
Irllerm. Frequency:

Frequency range:

Memory channels:

.....
Power Supply:
Ou1ptJVCIJ!Tent dra in:

CritIcisms

Owning the HTX-212 has been a love-hate
relationship . The good fea tures I covered
above .

What's miss ing? The ability to store out-of­
band frequencies in memory. Since you can­
no t store the local weather freq uencies or
public safety stations, you have to ask why
the expanded receive even exists. However,
either one of the two VFOs can be used as
scratch pad memory allowing stcrece of any
two out-of-band frequencies. Of lesser import
is the unlit keyp ad on the microphone. I say
lesser only because backlit microphones are
se ldom visually clear enough to see in the
dark, anyway. However, I know of no other
major contender in the two meter mobile are­
na that does not have a backlit DTMF mike.

Although this is a mobile transceiver, I feel
that Radio Shack engineers forgot the er­
gonomics of mobile o perat ion. Us ing the
DTMF memories while mobile can be a bit
dangerous . As many as six key strokes must
be made to set the correct DTMF channe l, ac-

from both direct battery connect and cigarene
lighter plugs. Results: no problems! I purpose­
ly pulled up behind ci ty vehicles that we re
transmi tting, drove through Hart ford's infa­
mous ' intermod alley" and ran another two
meter rig in the car. Never did I experience
any unwanted interference. This exceptional
selectivity feature 01 the HTX-212 is the result
of the Ra dio Shack eng ineers ' us e of a
"Tracking Bandpass Filter." TBFs are expen­
sive and seldom seen in amateur radio equip­
ment. The front end of the HTX-212 is as tight
or tighter than the HTX-202 handheld. To the
country boy, front end selectivity may not be
very important, but anyone near the big city
needs all the help they can get.

One of the first things noticed when I put
the rig on the air was its excellent transmit
and receive audio . At one time or anothe r,
someone will comment about the excellent
quality of the transmit audio. While sitting in
the mobile with the windows down, I've had
no problem understanding stat ions through
the buill-in speaker.

CIRCLE 181 ON REAOER SERVICE CARD
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by Michael J. Geier KBIUM

Absolute Value Systems
115 Stedman Street

Chelmsford MA 01824-1823
Telephone: (508) 256-6907

Price Class: $239.95

Pasokon TV Slow-Scan
TV Interface
SSTV for everyone!

Photo A. Scree" shot of Pasokon S /lIac/\"'imJoU"_~-like imerftlce.

~E••••
••r""

What You Get

The Pasol<.on TV system consists of an in­
tertace board, a 3.5" disk and a user manual.
The interlace board is basically a modem

a less capable card. My t -meq card blew a
RAM chip (through no fault of the Pasokon)
and I switched back to my oid 512K, 256-co1­
or card . AI first, it looked terrible. After read­
ing Ihe manual , though, I ran the included
universal VGA driver, and it allowed the Pa-

sokon to use my card in a better
graphics mode. The result was that
pictures looked almost as good as
with the 1-meg ca rd , thoug h not
quite . No matter wh ich card you
use , the system slill receive s and
saves pictures in the highest quali­
ty ; if you later upgrade your card ,
you can see orevcusiv saved pic-
tures in higher quality!

•,2

a great deal on your VGA card. The system
works best on a 1-meg card with 32K color
capability and VESA 1.2 conformance. I tried
it with such a ca rd , and the pictures were
pretty stunning, You can, however, use it with

which is extremely handy, for reasons 1"11 get
into shortly. A mouse is very useful with the
Pasokon system , but you don't need one. I
don't have one and I'm able 10 use all the
functions without it.

The quality of displayed pictures depends

"The system works best on a
1-meg card with 32K color capability

and VESA 1.2 conformance.
I tried it with such a card, and the
pictures were pretty stunning. "

What You Need

Although the system can be run on a 286,
you're much better off with a 386 or
higher processor. I tried using it on
myoid 286, and it wor1<ed on most
modes, but came up with "machine
too stow" whe n I tr ied to rece ive
some Robot t z-seccnd pictures ,
which come in pretty last and actu­
ally demand more of the computer
than the newer, slower modes.

You need a standard ISA bus;
the thing won't work with a microchannel bus
of the PS/2 type . The mor e memory you
have, the better, but you can run the system
on anything , even 640K! Ext ra memory, how­
ever, lets you store multiple pictures in RAM ,
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Amateur slow-scan TV has been around
for many, many years. The first experi­

menters used long-persistence phosphor dis­
plays "liberated" from old radar systems, and
the quality was crude, to say the least. Still , it
was a tremendous achievement to transmit
pictures over our 3-kHz voice channels. and
the SSTV art has slowly evolved ever since.
The ned wave used dedicated scan convert­
ers, which were digital memory boxes mat
could convert the renner TV scan rate down
to something slow enough for narrowband
transmission. The converters worked we ll ,
but they were quite expensive , and most
were limited in their image processing capa ­
bilities beyond the basic functions of trans­
mitting and receiving .

There are stil l plenty of the latter-genera­
tion dedicated scan converters on the air,
and a few are still being made. These days,
though , the trend is toward a more powerful,
cheaper SSTV realization using that Ubiqui­
tous digital box we all love so much: the per­
sonal computer.

Wanna see what's being sent on 14.230
and 14.233? Wanna send some pictures of
your own? All you need is an IBM-compatible
computer and the new Pasokoo TV system ,
which includes an interlace board and the re­
quired software. I just recently got mine, and
I'm having a 9r98t time with it.
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Receiving Pictures

All you have to do is fire up your computer,
set your rig on an SSTV frequency such as
14.230, press the on-screen "receive" button
and wail. The Pasokon decodes the VIS
(ve rt ical interval signal) codes which tell
SSTV systems in what mode the picture is
sent. lt's really nifty to watch it switch to, say.
Martin 1 when the picture starts . If, though,
you tune in after the picture begins , you can
snn select the mode manually, as long as you

know what it is. That might also be
necessary if noise or aRM ob ­
scures the VIS code. Most of the
time, though, the automatic feature
takes care of it quite well.

II you're using an analog rig, or
the sending operator is a bit off fre­
quency, you may need to fine tune
your recei ve r. The Pasokon in­
cludes a real-time , on-screen ten­
ing indicator that is actually an au-

dio spectrum analyzer! It shows you the in­
coming audio on a little, vertical graph, with a
red box at the bottom for the sync. To tune,
you just ce nte r a line wi thi n the box, and
you're done. It isn 't very critical , though, be­
cause the software will lock to signals as
much as 100 Hz off frequency. The line also
serves another function: it indicates the soft­
ware's degree 01 certainty that it is. indeed,
receiv ing sync pulses . As the sync is re­
ceived, the line gets longer, If fading or noise
starts to obscure the sync, the line shrinks
and eventually disappears.

As a picture comes in. it's displayed in re­
al-time in a generous window next to the tun­
ing indicator. After the image is complete,
you can press a button and the user inter­
face will go away and be replaced by a full-

How It Works

After the software loads, you're presented
wit h a MacJWindows-like screen , with vari­
ous buttons for transmission, reception and
mode. At the top are pull-down menus for
numerous functions, including saving and
loading pictures, selecti ng from the included
noise-reductioo and enhancement routines ,
and even running other programs (such as
for a digitizer) without quitting the Pasokon
environment. You can use the menus with a
mouse or by pressing the ALT key.

should be all ready to go. Just plug it in and
you're done. ii, however, your machine has
some conflict. perhaps due to other peripher­
als sharing the same address spac e or
something, YOU'd better know something
about PCs and their architecture. You can
set the Pasokon for other addresses and in­
terrupts , but the manual assumes you know
what you're doing: it's not written for begin­
ners.

By the way, you can't run this thing under
Windows. Dosshell, or any other menu shell
program, because the decoding 01SSTV sig­
nals requires very precise timing with which
the menu programs can interfere. So, YOU'll
have to quit out of Windows and run it under
DOS. Luckily, it's no big deal to do that.

ed. Or, if you're using your radio's accessory
connector, yo u can keep you r TNC , RTTY
unit o r other outboard gadget hooked up.
When you operate SSTV, the Pasol<.on takes
over and routes the audio to itself. When you
go back to other modes, the relay switches
out and the Pasokon effectively disappears.
It's all pretty convenient. You will , however,
have to make the cable, using the included
inte rface connecto r and your own audio
plugs, which you provide. But heck , we 're
hams! If we can't even wire up an audio con­
nector, what are we doing in this hobby? For
most of us, it should be no problem at all. I
had mine up and running in about f ifteen
minutes. and it wor1<ed the first time.

II you have a standard PC, with standard
addresses and interrupts, the Pasokoo board

Getting h Running

Basically, you just plug the board in, install
the software and wire up th e cables . Al ­
though common wiring schemes are shown
in the manual, no pre-wired cables are even­
able; there are just too many kinds of rigs out
there to make that possible, Cleverly, the Pa­
sokon board includes a relay for audio rout­
ing, so that you can keep your mike connect-

you can use a friend's unit to get a bunch of
pictures ready fo r transmission , Once you
have them on a disk, you can put them into
your computer and be ready to go.

"A ll you have to do is fire up
your computer, set your rig on

an SSTV frequency such as 14.230,
press the on-screen 'receive'

button and wait. "

and a timing circuit which helps the computer
decode the SSTV information. The computer
itsel f does most of the work , which is as it
should be. The system supports just about
every SSTV mod e ever c reated , including
the AVT (Amiga Video Terminal) standard.
Unlike other modes, AVT does not use hori­
zontal sync pulses, requiring very precise
timing on both the transmitting and receiving
ends in order to avoid slanted or disto rted
pictures. There are some advantages to that
appeoactt. the biggest one being that fading,
nois e, or aRM cannot mess up the sync tim­
ing, because there isn't any sync in the first
p lace! Pasokon TV supports the
AVT mode the right way, using its
own onboard. crystal-controlled tim-
ing oscillator, rather than t rying to
rely on the computer's liming. which
can vary from machine to machine.
To make sure the liming comes out
exactly right, there's even a trimeap,
accessible from the outside, so you
can set it perfectly. You can do this
several ways: by watch ing pictures
as they come in, using an external rece iver
to calibrate the osc illator, or connecting a fre­
quency counter. If you have one, that's the
quickest, best method . The board comes
pre-calibrated, so you may not have to do it
at all.

It is important to note that. like all currently
available computer-based SSTV systems ,
the Pasokon does not include a video digitiz­
er to get your own pictures into the compuler
for sending . Of co urse, you ca n sti ll send
computer-gen erated images and pictures
you've rece ived from other stations, but, if
you want to send live "snaps' of yourself ,
your shack , your dog, or that latest home­
brew gadget on your workbench, you 'll have
to find some way to input the pictures. Digi­
tizers can be had for about SJOO, or perhaps

Photo B. nil" tbe press ofa tev. the interface vanishes, and the image ,(( rows 10 full -screen
(310.f 2-10, size.
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screen image of the received picture in all its
32O-pixel by 24G-line glofy. tt Icx::lks great!

WeU, usually. If CRM or omer no ise has
damaged the picture, you may be able to
clean it up a bit using some of the included
Image enhancement features, such as low­
pass filtering or two kinds 0 1 noise reduction.
Depending on the original state of the image,
these features can really help, although they
sometimes blur the picture more than you
might want. That's no fau lt of the Pasokon
software, though; it's an unavoidable price of
some of these kinds of image manipulation.

If you have eXIra memory, here's where it
comes in handy. Instead of saving the picture
immediately, which might cause you to miss
the next one corning in, you can just leave it
in memory. A small box at the bottom of the
screen will display it in postage-stamp size.
Depending on how much extra memory you
have, you can gel up to ten simultaneous
pictures across the bottom of the screen. My
2-meg machine gives me four of them. I just
save 'em up unti l there's a lull on the fre­
quency, and then I store them to disk at my
convenience.

Two extra-coot leatu res in Ihe Pasokon
are its sync squelch and auto-save, which let

"The Pasokon is the
most fun I've had on
amateur radio in a
long time. I highly

recommend it. "

you walk away and snag pictures automati­
cally. The sync squelch makes sure voices or
noise don't gel mis interpreted as picture da­
ta , and the auto-save dumps received pic ­
tures to disk, us in g a numbered naming
scheme. So, you can start it all up, go away
for awhile, and come back to a whole bundl
0 1 images already stored on your hard drive.

Transmitting Pictures

As I mentioned before, there's no included
digitizer. Th ere is , however, a provision to
take 3-D pictures! Th e procedu re req uires
you to take two snaps with your d igitizer, one

for the left and one fo r the right view. The
so ftwa re then a lters the colors of the Iwo
views and combines them so that the result­
ing p icture looks 3 -D when v iewed wilh
red/blue g lasse s, wh ich are included. And
yes, you can send that image and it will still
look 3-D at the other end, as long as the re­
ceiving operator also has the glasses.

To send a picture, you just get it into mem­
ory, either by digitizing some video, loading a
stored image from disk or Simply receiving a
picture off the air, and then select the desired
transmission mode and press Xmit. Away it
goesl You don't have to convert the image in
any way to use it in various modes. Even if
you received it In Scottie 1, you can send it in
AVT if you feel like it.

There's an externally accessible trlmpet on
the board wh ich lets you adjust the audio
output level, so you can set it up for the de­
si red output power level fro m your radio .
Many radios can't send $STV or other lu l1 ­
duty-cycle modes at full power, requiring you
to reduce it to half o r less. I set mine up so it
would put out 50 watts with the mike level
control set to its normal voice position.

Wha11Liked

The Pasokon does exact ly what it's sup­
posed to, and it does it well. It supports vari­
ous graphics standards, including GIF, TGA
and PCX, so you can easily upload your re­
ceived pictures onto online computer net­
wo rks. And, converting a TGA file into GIF is
as simple as load ing it and resaving it in the
new format. The software is easy to use, and
the hardware installation is fairty hassle-free,
as long as your computer doesn't have any
special requirements. The cost of the system
is very reasonable for what it does.

What I Didn't like

There isn't much to complain about on this
thing , but there are a few minor points. When
you save a picture, the screen doesn't show
its filename above the image until you reload
it. That makes it hard to know which received
pictures you've already saved . It would be
better if the filename appeared as soon as
the save was complete.

Although the image enhancement features
work decently, there's no prov ision to replace

"hits : or roee-oestrovec lines of video, with
the previous line. That lechnique is standard
in VCRs and is present in various computer
image systems, and I wish it were available
here. Of course , you could load the image
into other software 10 fix It, but it would be a
lot more convenient if the ca pability we re
included.

The pull-down menus are handy, but ,
when used without a mouse, they don't a llow
you to scroll down the options 10 pick the one
you wa nt. Rather, you must se lect the de­
sired func tion by its letter. If you try to scroll
down the menu, it just rolls up and disap­
pears.

The manual, while fairly complete, is not

"If you've ever wanted to
get into SST\', this is a

great way to do it!"

written for the computer neophyte. Some of
the explanations could be more complete ,
particu larly regarding addresses and inte r­
rupts, a subject which confuses many people .

Conclusion

If you've ever wanted to gel into SSTV,
this is a great way to do it! I hope digitizer
hardware comes down in price enough that
compute r-based system s can include It.
Even if you have to buy a separate one,
though, the price of a complete computer­
based SSTV system is far lower than that 01
a dedicated scan converter, and the utility is
mLK::h greater. The Pasokon is the most fun
I've had on amateur rad io in a long time. I
highly reconvnend it.

Oh yeah , befo re I forget . .. A demo, re­
ceive-only version of the Pasokcn syst em
ca lled EZSSTV is availab le on vari ous
computer networks, including the ARRL BBS
and th e Inte rnet . It won't save p ictures
to d isk, and it on ly su pports a couple of
the modes, but you can get your feet wet
with a simple, one-ehip, home-brewed inter­
fac e and see how much fun SSTV is .
There's also an SSTV primer from the same
sources . Happy v ideo , and I'll see you on
the bands! III

C. W. WOLFE COMMUNICATIONS

LiTZ+ LONG TONEIDTMF DECODER
Remote control L.ong lonedelacto1". DTMF detector. and D'I'MF monitor a Uin one unit!

• Four simultaneously monitored DTMf events (any combination of loag tone Of DTMF).
• "Anyn character long lone events. Minimum duration programmable from .1 10 5 seconds.
• DTMF key code sequence events of up 10 16 characters each. t 10 3 char. group call-up.
• Two independently controllable relays attached (0 event occurrences (on. off, toggle).
• 2400 BPS asynchronous echo ofreceived data . (RS-2321noel conversion hardware rrquired.]
• Kit includes r x 3w PCB, wire and connector components, 3.5- disk. (5.25 opr.) and manual.
• LTZ-OI uses a nonvolatile EEPROM for setup storage.
• PC compatible software induded for progranuninghnonilOring.

• Software allows cas)' Ktup of aU LTZ-OI features iod uding events. akns. and tirDen.
- Software coDl&ins monitor functioa with optional disk 10""'1 of all DlMF activily .
• Software lUpports detaikd printin& of aU $dUP parameten.
• Simple serial interlace 10 comlor com2 of. PC for downloading 5<Mups (M"'p downlood I'Dm itIClwkdJ,
_ TIle WI srtup downloaded is saved to did, in~belween setup sessions.

QuWltity , ernc.Tgency ""'Jl'OI18e temn mem hc:r a nd OIOOr discou nts aVllilllbl" . Co.Il for infonnation.
LTZ-lIl $89.95+5H VIS C/COD

1113 Central , Bdl i~, MT 59102
406-252-9220 Fax: 406-252·9617

c.JI Of write lot CUfflItIt flyer

Wa lking-S tic k Beam ?
IInId ~ ill..::::.:::' ~'••_~......_ or .M~_ Ilod ...
....., •• Ibc .ki....11 of . ~ ..........~"lt!.hoI
fI:~""' in 2"",,-.Ibry "'" . T·
"'1. YIn II"' ) .... 'W;".I.-..l <Ill ""'"

iM" Ill< """'Olet. No' loUie 10 In cl,"I' ..,.] ll'1
k..LhC~'7I\ rOl, d" on .nd Il~hlond I(.,~h.
2mc.." • em $4.... We'I'M nolt I I ~,
Add $~ Shippin~ '" lIond ling. Inln l.
A nrennasJJhr Ordel ll<lcLine

11<,. ~2-S """'" UT 84W5 801 J7J &425
CIRCLE 32~ OM READER SEAVlCE CARD CIRCLE 151 ON READER SERVICE CARD
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Number 9 on your F..c:lb.ael< ClIrd

73 Review
by Peter H. Putman KT28

Maldol Antenna's
HS-2 and HS-75

Maldol USA
4711 NE 50th

Seattle WA 98105
Telephone: (206)·525-9158

Price Class: HS-2144 MHz Vagi, $54.99 (MSRP);
Maldal HS-75 440 MHz Vagi , $54.99 (MSRP)

Check out this pair of lightweight VHF/UHF yagis.

Vagi antennas are everywhere-HF, VHF,
UHF, log pertoo tcs. monobanders.

duobanders, and even triband yagis are ev­
eryday fixtures in many amateur radio sta­
tions. While most hams who use Yagis proba­
bly have fairly large models permanently at­
tached up on a tower or roof support, there
are limes when a small, portable Vagi comes
in real handy--especial1y when operating at
VHF and UH F frequencies. Such instances
oould inclucle toxhunts. temporary emergency
or special event sta tions , and remote finks for
repeaters and packet stations.

One recent entry into the small Vagi market
is Maldol Antenna s 01 Japan , who has de­
signed a couple o f lightw eight beams fo r
portable use. Maidel had a large , eye-catch.
iog display at the t 994 Dayton Hamvention
leaturing an array 01 yagis and omnidirection­
al antennas for a variety of uses. I was m­
trigued , and after a brief conversation with
Jim Smith KA7APJ, the U.S. importer lor Mal-

dol , I was able to procure a few test models
for review.

The Maldol HS-2

Maldol's HS·2 2 meter yagi is an extremely
lightweight (about 1 lb .) three-element yagi
intended lor direction finding and foxhunting,

"What makes the HS-2 of
interest is that its boom

length will fit in many
nylon zipper cases
commonly found in

camping supply stores . . . "

but has many uses beyond these. It mea­
sures a short 44 .5" and employs a traditional
qamma-me tch fe ed with UHF connector

(Photo A). What makes the HS-2 of interest is
that its boom length will fit in many nylon zip­
per cases commonly found in camping supply
stores , making it a breeze to pack up the HS­
2 for portable or backpack operation.

The three elements last en to the boom
with a clever design . Each of them has a
threaded bushing centered on the element.
You insert each element into the boom and
secu re it by attaching a washer and wingnut
on the opposite side, which makes lor a very
quick se tup (Photo 8 ). All elements and
mounting hardware are made from stainless
steel for corrosion resistance, but it's not like­
ly that you'll want to leave this antenna per­
manently mounted outside-the HS-2 is so
light that it could be easily damaged during
an icestorm or by an ill-timed lalling branch.

The driven element has a couple 01 pieces
to assemble 10 build the gamma meicn. con­
sisting of a standoff block with a UHF con­
nector and a coaxial sleeve with a tapped

Photo A. The Maldol HS·FOX2 2 meter antenna.
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Photo B. Close-up of the mounting scheme
on the Maldal HS-2 and HS-75.



MFJ·283. MFJ·28j.
FJ·285L. MFJ·285W.

MFJ·287 or MFJ·287L
$249 5

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

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

~~~

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
table. Portable. 9-volt battery or 110
VAC with MFJ-1 305. $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. 8 Ih x21/.x3)/. in.

MFJ Multiple DC Outlet
MFJ-1I18
'64"

Use your rig's 12 VOC power
supply to power two HFN HF 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. Mo nM LED. RF bypas­
sed. 6 ft. of S guage power cable. See
fre e MFJ catalog for more DC outlets.

I~'MI!j'&i~f:!l]

MiniSpeaker/Mics
These tiny MFJ SpeakerlMks are so ­
small and so lightweightyou 'llforget
thev're there - untilyou get a calL

f:x cellent audio from electret mic
element and speaker. Has swive ling lapel
lpocket c lip, PIT button with transmit
LED. earphone jack-lightweight
retractable cord. Available with L or
regu lar connector. Tiny 2x I 't4X'/4in.

Order MFJ-28S/MFJ-28SL for ICOM,
Yaesu. AJinco; MFJ-2871MFJ· 287L for
Kenwood; MFJ-283 for split LConnmorslw
lu Alinco; MFJ-285W for Ie-W2A. tlJIfJi1obk. onJer L modA

MFJ-284 or
MFJ-286

$249 5

, ,

MFJ CoaxAnte_ $wit 12124H_LCD Gock.
.. ' 1 . 11

W ,I t?~
'34" MFJ-1701 ':21" U:FJ.1702B '5~' J-1 704 '19" ';~J~ 10;8 ':24!·:·'~M==F=J. 1I 2

Select any of several antennas from your operating desk with these MFJ.I08B dual clock has sepa-
MFJ Coax Switches. They feature mounting holes and automatic rate UTe and local time displays.
grounding of unused terminals. One year unconditional guarantee. Huge 5/8 inch LCD digits are easy-to

MFJ -1701. $34.95. 6 position antenna switch. SO·239 connectors. -see. Brushed aluminum frame.
5().75 ohm loads. 2 KW PEP. I KW CWo IOx3xl 'h in_DC-60 MHz. MFJ·llZ shows hour/minute/

MFJ-170lB. $21.95. 2 positions plus new Center Ground. 2.5 KW second. day. month. date. year at any
PEP. I KWCW.lnsertion loss below .2 dB. 50 dB isolation at 450 MHz. QTH on world map . 12or24 hour
so ohm. 3x2x2 in. MFJ-1702BN. $31.95. N connectors. DC-I .! GHz. display. Daylight saving time feature.

MFJ . I704, $59.95. 4 position cavity switch with lightning/surge VHFSWR/W~
protection. Center ground. 2.S KW PEP. I KW CWo50 dB isolation at
500 MHz. 50 ohm. 61/.u4'1.u I II. in.MFJ·1704N. $69.95. N connectors. P.~~8

DryDummv Leads for HFIVIIF/UHF CO""
MFJ has a full line ofaummy . ;.;- - 2 Meters

loads to suit your needs. Use for and 220 MHz. 30 and 300 Watt scales.
tuning to reduce needless {and Relative fi eld strength 1-250 MHz.
illegal)QRM and save your SWR above 14 MHz. 4 1/u 21/.u3 in.
fi nals. Code Pr ~I ~_m_

MFJ-260B. $29.95. VHFI MFJ-2608 '59" MFJ.264 ~ ce vag.
HF. Air cooled. non-inductive 50 ohm resistor. SO-239 connector. 300
Watts for 30 seconds. derating curve. SWR less than 1.3:1 to 30 MHz.
I .S:I to 150 MHz. 21hx21hx7 in. MFJ-260BN, $34.95. N connectors.
MFJ.264. $59.95. Versatile UHFNHFIHF 1.5 KW load. Low SWR 10

650 MHz. usable 10 750 MHz. 100 watl'il lO minutes. 1500watl'illO
seconds. SWR is 1.1 :110 30 MHz. below 1.3:1 10 650 MHz. 3x3x7 in.
MFJ-264N. $69.95. N connector. MFJ·5803. $4.95, 3ft. coax! PL-259.

MFJ Low Pass Filter MFJ Iambic PacIcIles
Suppress MFJ Deluxe Iambic MFJ-'iM

TVI. RA. rt3~ Paddles feature a fu ll '49"
telephone and ra~ge of
other interference adjustments
by reducing in tension
unwanted and contact
hannonics going to your an nna. spacing. . .._--
9~Ies. MFJ's exclusive Teflon- self-adjusting .
DIelectric Technology'" nylon and ~teel needle bearings,
capacitors. hi-Q inductors. ground contact pOl.nts that ~J!tOSt nev~r
plane shielding. RF tight cabinet need cleaning, p~lslOn machined
gives excellent TVII RA frame and non-skid feet on~vy
protection. Full legal power chrome base. For all electronic CW
I.S-30 MHz. Mounting tabs. keyers.

Full Col....FAX MFJlBencher Kever
Use your MFJ-1214PC The best of all CW MFJ-4228

computer and '140" worlds -e deluxe MFJ '134·'
transceiver to Keyer using a
receive display Q ..: __ -r-. Curtis 8044ABM• • - • • • h- -and transmit ., .~ .. . ' C rp In a compact
brilliant f ull color news photos package that fits
and incredible WeFAX weather right on the Bencher iambic
maps with all 16 grit levels. Also paddle! Nearest Dealer/Orders: 800-647-1800
receive/transmit R Y. ASCII Iambic keying. speed {S·50 Technical Help: 800-647·TECH (8324:
and CWo wpm). weight. tone. volume '1 yu r 1Il«:lItuli1Unud guaranttt · 3OlIa): money bltk

Anlmafe weather maps. controls. Automatic keyer or litee (less s1h)on 0i1Ien from MFJ •Free catal.!Jl
0 - I 10 I bel ' - ' l"b ")It F.~ MFJ ENTERPRISES. IN,,"ISP ay go .... pictures serm-automenc ug une Box 494 Miss Stale MS )9762
simultaneously. Zoom any pan of mode. RF proof. 41181.251..,,5112 in. {60113:zi5869: &4:30CsT Mon-Fri
picture or map. Manager lists MFJ-422BX, $79.95. keyer FAX: (60I)3n:MsI;Add56~
over 900 FAX stations. Automatic only.for mounting on your Bencher MFJ . . . making qUiJliJy aJfordobll.
picture capture and save. paddle. _ ... ....,.......... O Il9J MI'I f .. __

CIRCLE 16 ON READER SERVICE CARD

-
0-,

f:ompactSpeaker/Mics
Here's a CompactSpmkeJ>'M'1C thatfits
romfonably in your handand has a run
size sprokerfor crystol clear mutio.

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-rate electret mic element and full
size speaker gives superb audio on transmit
and recieve. Earphone jack. PIT.light­
weight retractab le cord. Gray. l

'
/.x2x3 in.

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

MFJ AItifIclal RF Graund
MFJ-931
'79"

Creates
artifical RF
ground that eliminates or reduces RF
hot spots. RF feedback.TVI/RFI. weak
signals caused by poor RF grounding.

Greatly improves your signal if
you're using a random wire or longwire
antenna with an ineffective ground.

EIKtrlcally places a far away RF
ground directly at your rig by tumng
out reactance of connecting wire.
20 Meter CWTranscelver

MFJ-9020 _ .
'1 7 9" -IJ '

Th th
o ':tI,- _row IS . _ .

tiny MFJ 20 Meier
CW Transceiver in a comer of your
briefcase and enjoy DXing and
ragchewing wherever you go. You get
a high performance superhet receiver.
crystal filler. RIT. AGe. vernier tuning.
siderone, speaker. up to 5 watts output.
semi/full break-in, much more. Free
manual. Seefree MFJ catalog for 40.
30. 17. 15 Meter versions. keyer, audio
filter. power pack. tuner. antennas.

SuperJlct1Ye Antenna
" World Radio TV Hand book" says
MFJ· I024 isa " first rate easy-to- operate
active antenna...quiet ..excellent dynamic
lClIIge.••good. gain... low noise...broed
freQuency coverage..• excellent choice,"

Mou-nt it outdoors away from e1ec­
trieaJ. noise for maximum signal. mini­
mum noise. Covers 50 KHz - 30 MHz.

Receives strong. clear signals from
allover 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
- , VDC or 110 VAC with
..• •. MFJ-1312. $12.95.

129" MFJ· I024
Cross-Needle 5WR Meter

MFJ-815B
'6 0"
Peak/

average Cross­
veedle SWRJ
wattmeter. Shows SWR. forward!
e ff ected power in 20001500 & 200150
Nan ranges. I.S·60 MHz.

Mechanica l zero. SO-239
connectors. Lamp uses 12 VDC or 110
vAC with MFJ-131 2. $12.95.
7~jlqn' UG " ,isurnJ , rwJn".,rf; ofDwpoN.



Photo D. The Maldol HS-FOX75 antenna.

"Like its 2 meter brother,
the HS-75 is a lightweight
(less than 1 lb.) antenna

designed for qutc«
assembly and
portable use. "

Ho w They Worked in the Field

The acid test for these antennas was to put
them to work in an actua l fcxhunt . l ocal
hams from the Warminsfer ARC had orga­
nized such an event, and I loaned them the
H8-FQX2, some short lengths of coax, and a
few pre cision s teppeo-attenuator boxes .
Since this was the club's first shot at a OFing
event. many of the participants decided to
"wing it" as far as receivers, antennas. and
other OF equipment. As things turned out, me
folks who borrowed the HS-FQX2 were the
first to locate th e ' fox." They were quite
plea sed with the eas e of a ssembl y and
lightweight design---noticeably lighter than
other well -known small ya qis . Comments
were also made about the pattern not being
terribly sharp, but in conjunction with the step
attenuators (providinq up to 60 dB in signal
re duction) , the sig n al p eak s wer e easy
enough to detect.

For the final test , I brought both yagis with
me on a short portable operation lor tna June
VHF GSa Party. While many backpackers
usually ca rry a ve ry small station, such as
one radio and antenna, I've packed as many
as five bands lor a mountaintop operation.
While th e HS-FQX2 ce rtainly made things

_________________ fightE:r. Its pattern just

wasn't sharp enough
fo r making long-haul
contacts . The extra
six elements on my
Tonna made a big dIf­
tererce.

For 440 MHz oper­
ation , me HS-75 didn't
quite compare with my
nine-element Tonna-
both are fairly broad.

but there was an advantage to the 'tonne on
really weak signals. Also, the tap point on the
gamma match required readjustment to re­
duce the SWR at 432 MHz, while the Tonna
uses a folded dipole and is more broadband.
For casual weekend contesters , these two
antennas are more than adequate, but for a
serious QRP portable operation youu want to
try somettling more substantial. iii

Maidel cla ims 12.15 dBi of gain for the HS·
75, not atypical for a yagi of this size. My in­
terest lay in seeing just how sharp the pattern
was with ttle exira three elements. I didn't ex­
pect a huge improvement over the three-ele­
ment HS-2, but was pleasantl y surprised: At
45 degrees from the
test t ra-wave anten­
na , the signal was
down 10.5 dB. At 90
degrees , it was re ­
duced 13.5 dB, and
the tront-to-back ra­
tio was 17 .5 dB­
def inite ly a winner
lor foxhunting.

Th e VS WR re ­
sponse sh o wed a
fairly even curve with a gentle slope up at
440 and 450 MHz, measuring just about 2:1
at these two points. Maximum resonance oc­
curred at 445 MHz-right in the middle of the
band, the Bird 43 showed less than 1.05:1. At
443 and 447 MHz, it climbed to 1.5:1 and at
441 /449 MHz, I saw abou t 1,8:1 . The HS-75
shouldn't present loading problems to any HT
or mobi le rig.

Performance

The Maldol HS-75

like its 2 meter brother, the HS-75 is a
lightweight (less than tlb.] antenna designed
for quick assembly and portable use (Photo
0 ). It uses the same etement mounting sys­
tem and gamma match design as the HS-2,
but employs live elements on a 28.5" boom.
The HS~75 has a very small profi le and I sus­
pect it wouldn't last too long in a harsh cli­
mate as part of a permanent installation. But
for portable wo rk irs definitely the t icket ,
wh et her yo u pre fe r vertical or hori zontal
mode.

The HS-75 also uses a UHF connector,
which I usually frown on at this frequency.
However, for OF wor1l. , the slight impedance
"bump" that results is not going to degrade
system pertormance all that much and makes
it easier for people using handie-talkies and
mobile radios to connect up.

Photo C. Gamma match on the HS-2 yag;.

end lhat threads into the block (Photo C). In­
structions with the yagi give you the correct
tap point. but the feed is broad e!lOlJ9h that
the actual tap point can vary somewhat with­
out problems . The 5/8 "-square aluminum
boom has two sets of holes dr~led in it for the
supplied tj-clemp. allowing either horizontal
or vertical polarization.

Performance

Maldol rates the HS-2's gain at 9 ,5 dBi
(gain over an isotropic dipole). I wasn 't in a
position to accurately substantiate this num­
ber, but I was abl e to set up a sma ll te st
range to check the pattern of the antenna as
well as its VSWR. This test range was noth­
ing more tha n a 1/4 ' radiator on 2 meters
mounted atop a ladde r at 15' with the HS-2
mounted on 15' of slip-up mast, coupled to an
RF millivOltmeter, At this frequency I experi­
enced some ground effect s but my results
showed them 10 be negtigible.

At 45 degrees e mer side of center the sig­
nal was down 2.5 dB from the reference ,
while at 90 degrees it was reduced 16.5 dB.
This type of plot would be expected tor a
small yagi like this, meaning that it doesn't
have an awlul lot of sidelobe rejection. Simi­
larly, the trent-to- back ratio clocked in at
about 13 dB--ilot great for contest or weak
signal work, bUI more than adequate for OF­
ingl

When I swept the HS·2 for VSWR, I saw a
fairly broad response. Using a Bird 43 , the
worst reading I came up with was 2.2:1---but
that was at 140 MHz. At 144 MHz, the HS-2
dropped down to 1.5:1 and at 146 MHz the
reading was less than 1.05:1. It only climb ed
as far as 1.3:1 at 148 MHz, so this antenna
may also appeal to CAP operators , Maldol
lists the maximum power at SO watts and, giv­
en the size of the balun sleeve. I think that's
conserva tive.
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Explore The World of Quorum Wefax

•

Wefax Explorer
Integrated w efax I APT Receiver and Scan

Convener with Qfax software .

$695.00 c o m p le te
shipping and taxes not included

The Best Price / Performance. Period!
Construct a Wefax I APT reception system from indi vidual component receivers. scan converters and image processing software
and you' ll spend more money for fewer fe atures. poorer perfo rmance, no automation and ajungle of wires . With the Wefax
Explorer. simply connect an antenna and a few mouse clicks later you 're receiving the highest quality images possible. The
Explorer is backed by a I year limited warranty and the extensive experience o f the leading Wefax hardware manufacturer.
Quoru m equipment is used by virtual ly all wefax suppliers in worldwide amateur. couunercial and military systems.

"._- ..., ..

• Integrated Satellite visibility pre­
diction with automatic capture f or
up to 8 satellites sim ultaneously

• A utomatic lime and ephemeris
stamping for navigation

• 2 7 day programmable schedulers

• A utomatic digital gain lock in
AIJ~ modes, PI~/~ docking

QFAX Features
• GOES I Meteosal We/ax Reception

• NOAA I Meteor A PT Reception

• HF Najax Reception

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

• Integrated preamp and down con­
verter power inserters

• 50 user definable configurations

• Sof tware con/rol/ed receiver with 2
UH F, 10 VH f? memories and scan

• On board audit' amplifier and
speaker with software conlToiled vol­
ume, squelch and mute

• A utomatic Unaltended Animation
works continuously

• 8 bit data f or up to 256 gray levels

• Viewal up to J280 x 1024256 color

• Use Ttt'P, GIll or PCXfdeformats
and convert to llMP,lPEG, /:,"1'5
and binary

• Contra-d. Brightness, 3/J effect"
Sharpen, Smooth, Noise, Histo­
granu andomer image procasmg

• Ephemeris based NOAA A 1Y£ navi­
galum with geo-political and 1.at­
Lon o verlays

• NOAA Tools show satellite path,
Lat-Lon ofcursor. distance and
bearing to ref erence point

• Automatic Temperature CalibraJion

• Color Palettes and NOAA curves

Quorum Communications, Inc. F AX (21-1 ) 91S·02 70
H30-l Esters 111",1.· Suite H511- Irving, Texas 7SIIf>3 (2 1-1) 9IS·02Sf> IIIIS (2 14) 915·0 3-1f>
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Number 10 on your Feedbaek Cllr(l

2 Meter Collinear Vertical Antenna
Build almost 6 dB of gain for almost $10.

by Marty Gammel KA0NAN

Attaching the Phllsin~

Section

The ce nter co nducto r of
you r main fecdline and one
end of the phasing section
co nnect to the upper fee d
point. Solder this neatly. as it
will be clamped tu the anten­
na when tuning. Tin the other
end of the phasing section,
and attach this to the lower
fee d po int wi th a cl amp .
Tape the pha..ing section and
th e feedli ne togethe r. and
bring: the completed coax
phasing section over 10 the
PVC mast afla tu ning the
antenna.

Tuning the Completed
Antenna

This antenna is very easy
to tune, All you have to do is
slide the phasing section­
fccdline assembly along the
horizontal 112" copper tubing
until you ha ve fo und th e
lowest SWR point. I'm mid­
ha nd . thi s measureme nt
should he about 12· 112" from
the vertical sections of 112"'
copper tubing. (See the fig­
ures and photos.)

After the lowest SWR has

fi nished length of 3().. 1 /2 ~ . If you use a 0.66
velocity factor. you will need a 25" fi nished
length of 52·ohm coax . If you use a 0.78 ve­
locity factor, you' ll will need a fin ished length
of 29.(..-". Start with a piece of coax about 3"
longer than your fi nished length to allow neat
pigtailing of the ends. Twist all the shields to­
gether neatly, and then solder them together
(sec Figure I and the photos). Se t th is phasing
sec riou as ide until you have fini shed con­
suucung the antenna.

CleaninK a nd Fi e !..hing the Antenna

You should d ean the entire surface of the
completed antenna with solvent. Then spray
two or three coats of a d ear tacqocr exterior
finish to keep the antenna looking nice and to
seal the surface from the weather. I attached
the antenna 10 the PVC mast before spraying

the finish. That way the fin­
ish coats the nuts and bolts to
keep them looking nice. too,

~Iaking the Phasing Sect ion

To complete this antenna. you also need to
make a 52--ohm phasing section, one electrical
half-wavel eng th lon g (see Figure 2 ), For
mine. I used RG-S that had a velocity factor
of 0.80 times a half wave. equaling a needed

table to avoid burning your house down.
Drill two holes in each of the vertical sec­

tions (see Figure I), and attach the 1/4" x I" x
6" piece of Plexiglas (i used 112" Plexiglas
that I had in my junk box) to the antenna u ~ ·

ing 1/8" x I " stainless steel bolts with nuts
and washers, lnsrallthc PVC cap on the top of
the I " PVC mast. Lay the antenna with its
Plexiglas standoff pieces on the PVC pipe.
and drill two holes in each piece for attaching
to the mast, using 1-112"-long stainless steel
bolts with nuts and washers.

~7 l/l" loog piece of 1/2" copper tubing

~7112" long piece of 112" co pper tubing

feedpoint needs a 1/2 wave phasing section
made from RG8 coax. (see text)

112" <OPPC" el.....

II 19 l/2" long piece of 1/l" copper tubing

~~~~~~;~~~"";-""'d""""long piece of m" copper tubiog
·_el......

1\ i9 m " lo ng ptece cf 1/2" copper tubing
1 '1I1:" -.....elho>..

-.10 foot lo ng section of 1" Pvc Pipe

Drawing not drawn in exact scale

Figllre J. Construction details of the 2 meter collinear all/elllUl.

~::::~~r;:;;::USC: 2 U 8" bolt, at each point of attacbment

pvc co....... n .. u .

caP -lM~~exiglaS5 insulator 2" by 6"

Use 2 1/8" boll s at eac h point of attachment

l'PVC
PIPE

CuttillKand As~mbling

the Antenna

Star t by ga the ring a ll
the materi a ls a nd too ls
needed. Cut two pieces of
112 M copper pipe to a 37·
1 / 2 ~ le ngt h, IwO pi eces
of 112 ~ coppe r pipe to a
19_112M le ngth, and one
piece of 112M copper pipe
to a 2 ~ length. Using flux.
assemble the 112~ copper
pipe pieces with the 112M

cop(lCr dhows, and place a
I / ::! Mcopper cap on each
vertical end. Now fire up
your propane to rch, and
sweat solder all the joints.
(The e xcess flux will he
cleaned up later), Hint: I
put a weight on the pieces
to keep them in alignment
as they arc being soldered.
liang the joint that you arc
curre ntly solde r ing out
a way fro nt yo ur work

Sinl,'e my article about the +10 MHL PVC
omnldircctional antenna was published in

the November 1994 issue of 73 Amateur Ra­
dio Today (page 22). I have had over 30 re­
quests for the 2 meier version of that antenna.
So. thi s article describes how to make my 2
meter version. Due to the wind load from the
large sizes of PVC pipe needed 10 enclose the
antenna, the 2 meter version can't he put tn­
side PVC pipe- too cumbersome. You would
need 4 ~ inside diameter PVC pipe for the
center section.

This collinear antenna is nonnally mounted
vertically for F~1 voice and packet use. The
antenna has almost 6 dB of gain and is fairly
broadhanJed. You should he able to ootam all
the needed materials for under S10. except for
the coaxial feedline of your choice.

The idea for this antenna is an old one. I
saw a sketchy plan in the
1974 A RRL Ha ndbook .
and I knew I cou ld im­
PflJ\'C { In it using modern
materials and techniques. I
changed the dimensions to
make the SWR dip at the
center of the 2 meter hand.
1 also cha nge d the feed
point attachment and tun-
ing design.
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Pharo B. Detail of the half-wavelength phasing section.

Cou end going to
radio

Drawing Not to scale
o

Connect center conductors as shown
to ant enna end of phasing section

j :::= :"ON
1'1,(1/0 A The completed 2 meier collinear.

,

been fou nd. usc some plastic tie-wraps 10 se­
cure the coax and phasing sect ion to the mast
and antenna.

Tie all shields t oget her (solder)

Use 52 Ohm coax to make phasing section

Figure 2, Mainfeedline half-wave section.

Plexiglas or other ron-conductive malerlal :
2 pieces 1/4" thiCk by 1" wide by 6" long (lor anect unq antenna 10 mast)

t he formula for using the velOCity factor is
lengt h times velocity factor: example:3S·X.66_ZS.0B­
Always find the correct velocity factor and
you will make good phasing sections .

EXAMPLES: 3B·X.66-2S,OB"

3B"X. 78- 29 .54"

These examples used line lengths for 2 meter

Parts List

37· 112" long 112" U+'P'" tubing l lor vertical sectiOns )
19-1 12" long 112" U+'P'" tubing (lor horizontal sections)
2" long 112"copper tubing (lor cenler stub)
112" copper elbows (lor anactling llbing loge!tlef); see drawinglpholo
112" copper end caps (lor lop and bonom of vertica l secnoesj

1" PVC pipe 10 leel long (lor masl )
1" PVC cap (lor lhe top of the mast pipe section); see drawinglphoto

pvc plaslic pipe and fillings:
1 piece
1 piece

112" Schedule M copper tubing:
2 peces
2 pieces
t pece
4 pieces

2"""

Miscellaneous items:
4 1/8" by 1·1/6" stainless stoo l bolts wllh nuls (for anaching antenna)
4 118" by 1·3/4" stainless steel bolts with nuts (for anaching antenna)
2 318" wide by 7/8" diameter stainless steel hose clamps (lor leed point)

Some plasliC be -wraps (lor securing coax and phasing section)

Silieone or cmer sea_ng compound (10 weatherProof coax oomectlOllS)

Tool s eeeoec
PlufOOer's--1ype tubing cur ter
Propane torch
Tape measure

W~"""'"
ElectriCal tape
Solder and Ilux

Builder 's Notes

I used a clean rag. soaked with lacquer thin­
ner 10 clean the antenna before applying the
clear exterior finish.

Tape the phasing section and C0 3.\ [0 the
ante nna for tunmg. Add the plastic lie-wraps
aft er the ante nna is completed .

Trim excess length off the tie-wraps before
putting the antenna on your roo f or lowe r.

ABS ty pe plastic pipe can be used instead
of PVC pipe . I d idn ' t usc a wooden ma st.
avoiding. the warping, shrinking. and swelling
of wood.

Keep the antenna ar teasr a half-wavelength
away from metal (0 avoid any detuning from
close masses of metal or wires.

J used the "solder the phasing section 10 the
feedlme" method of feedi ng the antenna to
avoid any extra coax fill ings adding their loss­
es to the antenna system.

A convenient length of 52-ohm coax. 8 10
10 feet long. with a coax. fitting on one end.
may be at tached to the phasing sectio n 10
make installation easier. I had a 60- foot run of
coax. and didn' t want any extra joints in the
feedline run into my shack.

If you are going to rncunr uns antenna in a
roof tripod. you may want 10 slip a wooden
dowel or closet rod inside the lower section of
the rnasr to add stre ngth 10 the mast.

Anyone wanting more Info rmation may
write 10 me directly ( 1703 Hewitt Ave. W., St.
Paul. ~lN 5510-1- 11 28), sending an SASE (a
#10 business size works best) . I will answe r
all reques ts sent this way. Good luck on you r
antenna project. and happ y hamming- 73. &i
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Number 1t on your Feedback card

A D e c ib e l Primer
Simple math for the Technician Class.

by Steven R. Sampson N50 WK

KdB = (3 dll) + (3 d B) + (3 dB) + H dB)
RdB =2 x 2 x 2 x4/5
8 dB =Kx4/5
8 dB = 32/5

l\fenlul GJmna~tics

If you go to a duh meet ing and mention 8
dB to any seasoned ham over age 40. you
will probably see th ei r eyes blink as they
perform this mental miracle. When the con­
versation proceeds and the person stares that
the amplifier put out 4 watts o riginally. you
now have a reference and ca n convert 10 an
absolute measurement. You now know that 8
dB of gain is about 25.6 watts (6 '" times 4
walls ). Usi ng a calculator you could much
more easily type 10 to the 0.11power times a .
and get the more accurate answer o f 25.2383
watts .

The ent ire table for converting decibels in ­
to rea l numbers is shown in Tahle I. You

_You a lways use a method where the I dB
fi gure can be used the least numhcr of times .
It is the most inaccurate conv ersion value of
the th ree. The conversion constant method
resu lts in an answer "c ry d ose to the calcu­
lator answer. Here the answer is 6 ... . which
is an e rror o f 1.4% 10 the calculato r answer
of 6.3096.

previous ~ tage will need 10 he adjusted for
II dBm output to compensate.

The examples above demonstra te absolute
measurements. Zero dBm is 10" (which is I )
rimes n.mt wall; 10 d Bm is In l limes 0.001
wan: 9<J dBm is IO'J times 0.001 walt, o r I
megawatt. The use of dB without a reference
is a relative measu rement. If I leiI you the
amplifier has a gain of 8 dH. there is no way
you can ever know whether the output is a

mill iwatt or a megawun. We do know
that it will ampli fy any in put hy 10
rai sed 10 the 0.8 power. or about 6.3
limes the input.

Before ca lcula tors became as com­
mon as wat ches, there were conver­
s ion factors that needed to be memo­
ri zed: 10 d B. 3 ea. and I dB. (See
Tahle I. ) All expressions in d B were

reduced to these factors. To factor H dB, we
would do the fo llowing:

(Eq uation 2)

Using Uecihds

A mateurs often usc d B to express power
toss in coaxial cable. The more advanced
may even describe transrruuer power o r reo
cciver gain in decibels. Most of the radar
systems I worked on in my military carte r
specified a ll measurements to I mill iwau.
This system uses the abbreviation of dgm,
w i th 0 dBm bei ng eq ual to I rn ttttwan
(0.001 watts). All my coaxial cables of any
lengt h were measured. and the in put and
output power of each stage were adjusted to
spe cifications g iven in dBm. The reason fo r
this is thai an enginee ring learn des igni ng a
mult istage power amp li fier sys te m must
know what the previous stage will provide.
and the next stage will requi re . They can use
any measureme nt system they want. hut they
usually choose o ne that can have its mea­
snremenrs added. If the target amplifier is 90
dBm and the firM stage output" 10 durn.
they know that they need 80 dBm of ampli­
ficat ion in the intermediate stages.

Coaxial cable and waveguide loss are also
important. If lhe waveguide ~hows a 1 dBm
toss and the input expects 10 dBm. then the

plyi ng the bel ratio hy 10. 10 produce deci­
bc ls, we ge t 14A-I5 dec ibels . Now. i f the
number is rounded In 14.5 deci bels. we can
preven t significan t e rrors from cree ping in
(0 .4% here ).

For example. the value 1.4445 bels may
he prone to roundi ng of the fract ional part .
A person might just say 1.5 bets is close
enough. They would only be introducing an
e rror of 4% into the measurement . By multi-

multiply it by 10 10 improve accuracy. and
call it a decibel. abbreviated "dB."

" The fu nction ofalgebra and
trigonometry training is to recognize

and manipulate equations to
their simplest f orm."

(Equation I)

We use logarithms so th;lt the gain or ut­
tcnuation of mu ltiple sections can he added
and subtracred. rather than multi plying or di ­
vid ing . n's a handy feature o f multiplying
exponential numbers where. given a com­
mon base. it turns out that we can just add
the ex ponents together. In elec tronics we usc
e xpone nts with a base of 10. Thi s rea lly
amount s 10 human simpliflc at ion . since
computers and calculators do no t really gel
all tha t upset over Iructions or multiplica­
tion. The function of alge bra and trigonome­
try training is 10 recognize and manipulate
equanon-, 10 thei r simplest form. I could type
into my calcula to r " 10 to the Znd po wer.
times 10 10 the 2nd power:' and get an an­
.swer; o r. I could also recognize that there is
a common base of 10. and just type in 10 10
the -lth power otter first adding the two ex­
ponents.

A hel turns out III toe a sma ll frac tional
numhcr. This is hard to work with. so we

Heaven 's Rd s?

In Babylonian mythology. Bel is the god
of heaven and ea rth , Ou r he! was ;1 mere
mortal: Alexander Graham Bel l. The bel is
de fi ned as the logaruhm of the ratio o f two
levels of power.

I f yoo ask a Technician wtnu a decibel is.
you may find someone on the hot scat .

Shifling and squ irmi ng. they may Finally
proclaim: "n's a measurement system:' That
p an is obviou s. hu t not really the answer we
are searching for,

111e decibel system of measurement is of­
ten confus ing. A Irick we use with metri c
measure. for example. i ~ III memorize a con­
version constant. Th L, techniq ue will <Ilso
work v.'C11 for decibels. Rather than
just leave you hanging with th ree
numbers 10 memorize . I would like
to introduce some real world exam­
ples a nd the underly in g math. I
thi nk you w ill enjoy how simple
decibels really are, and how the usc
of this measurement system will fit
into ) 'Ollf radio and electronic activ-
ities .
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"With a little practical experience,
each ofus can easily describe the

needfor andfunction ofthis
valuable measurement system."

T he log function provide s us with the
power we need to ra ise the (unders too d)
base of 10 to get this ratio. You could also
use a logarithm table and look up our ratio
o f 6.4 and find this same 0.8062 value.

This technique is also used when conven­
ing power to d Bm. In this case . the mea­
sured power is d ivided b y the refe rence

Less (Negative)

41'
112
l itO

More (Positive)

51'
eI.

Number 01 dB
lOB
'dB

l Ode

powers. while a logarithm value by itself is
undefined- It' s j ust a number.

No Squirming

I do not like to squirm when explaining
deci bels, With a little pract ical ex perience.
eac h of us can easily describe the need for
and function of this valuable measurement
system. While memorization o f decibel con­
versions is use ful in light conversat ion. the
calculator provides a much bette r method o f

turning the crank on decibe ls. I think
it is much easier to type 10 to the 0.8
power into a calculator than 10 con­
vert 8 dB to a real number using con­
versions (3 dB + 3 dB + 3 dB - I dB).
but I'll let you decide. Quickly now.
firs t convert 50 watts to d Bm. Sec­
ond. tell me how much power in d Bm
and watt s a a -watt transmitte r will

produce at the antenna of a recei ver 10 m iles
away. Each of the two ante nnas have 11 d B
o f gai n. Assume a 110 d B path loss. (The
answers should be 46.99 dBm. -5 1.98 djlm,
and 6 nanowans). III

Table J. Table f or converting decibels into
real numbers.

(Equation 4)

logarith m func tion provides us with a tool
where you insert any value. tum the crank.
and it will ge nerate an exponent that the
common base 10 must be raised to. This ex­
ponent can be added to every other exponent
it ge ne rales due 10 this common base. All
the decibe l meas urement conversion of a bel
does for us is multiply the values by 10. pro­
vid ing us wi th whole numbers rather than
fractions. T his is u sed to maintai n instru­
ment accuracy even when rounded. The dif­
ference between a bel and a logarithm is that
the bel is understood to be a ratio of two

power of 0.001 watts:

The Plus and Minus of 11

The pUTJXIse. as we men tioned at the stan.
is to be able to add or subtract the gains or
attenua tion measu rements together, If we
keep a common base of 10 throughout, we
can add or subtract the exponen ts. Thus. the

dBm = 10 log (watts/llOOI)

(Equation 3)8.062 dB = 10 log (25.614)

may wish to memorize it for emergency use.
Our first experience with logarithms is

normally in algebra class. You may have no­
ticed above that I wro te most equatio ns in
logarithmic form. but then I went on and de­
sc ribed exa mp les shown in exponent ial
form. I did so because I kno w that we use
base lOin most electronic measurements .
But let's lake the equation as it comes. and
show how the log function forms a 1001 to
ge nerate numbers that can be added or sub­
tracted.

We often must ca lc ula te dB
when given power measurements.
The earlier example of an amplifier
with 4 wans input and 25.6 watts
output can also be converted to d B
using the logarithmic form. Here
we divide the outp ut 25.6 by the
input 4 (which we already know is
6.4) and take the log of this ratio. The an­
swer is 0 .8062 bels, or 8.062 decibels:

SeU youI'
CalL

product: in 73
Dan HaI'pel' at

A~ateul' Radio Today.
1 (800) 274-1313.
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Make high quality UHF repeaters from
GE Master II mobiles!

UHF REPEATER

Versatel Communications
Orders 1-800-456'5S48 For mfo 307-266·1700

P.O. Box 4012 · Casper. Wyoming 82604

Qualitv Microwave TV Antennas, .
WlREUSS t AlU . IfTl • "''''01 - ......_ rI
LIb IIiIl G.- Sl*('I ' T_ It. U GIu
• 55-Ct-..el 00s;tI Syslem S199 95
.~00sIl~ SU!l.95
• :zo..own.l DIsII Syslem S124 95. _e ..."._~_I ""' UllIC.,.._ eoo_.....e-,_ _
• 1:.1I. _ lSASt:l ... "'fIl(r taIJIo;

rtlUJPS.TlCH BiCi"**"S
Dio/l s.,._ r.o. 101- 1533. btl 7 I• • Al Il5252

lIFElTtol[ (&OZ) M7-77OlI l$3.lIO t ..d~ I" pIIOrIe ord...)
....ARRAHN _ . fIoI • _ t_.UIO', . -."'-
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Subscribe to

73 Amateur
Radio Today
Call 800-289-0388

BackPack Solar?
10 "all Deoo:nSoorm panel is
:size of open 7J maguill<. -'r."
lib, Ind dclMrs~A r", l .v
chars ' "¥: or d,m:, oper.llflf\. Tough,
Sol id, ..uh no glass W brc.k. So
rugged Uncle S.m ..-cd 'h.. r"..
"l'0ll~r COlM1utUCtliom and I'"-"1"blc
rcpc.olCn ia Deocn Soorm.
Racly ID we. 5169. Add 55 S&.H. Inlo 5I.

FREE
SAMPLE
COPY!

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest·Circulation

Monthly Magazine
Artic les· craesruees - Ads lor Parts & Services

Als o: Earty TV. Ham Equip.• Books.
Telegraph, 40' , & 50's Radios & more...

FrH 2().word lid each month. Don ', miss out!

l-Year: $29.95 ($47.95 by 1st Class)
6-Month Trlal- $16.95. Foreign· Write .

A.R.C.• P.O. Box 802..f9. Carl isle. iotA01741c ~,

Or Call: (508) 371-0512

CIRCLE 259 ON READER SERVICE CARD

OSHA
We Ship

$89.95

CIRCLE 102 ON READER SERVICE CAAO

ONV Belt W 'O Seat Harness

$74.95
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Number 12 on your Feedback eard

DTMF Decoder
High-speed home-brew DTMF control.

by Richard Taylor K7CAH

PhOIO A. The DTMF decoder.front (left; and bccl; (right'.

T he Capuol Peak Repeater Group oper­
ates several repeaters on Capi to l Peak

ncar Olympia. Washington. These repeaters
arc controlled hy two microprocessor con­
trotte rs. with l ot ~ of bells and whist les . in­
cluding an auroparch. There arc o ver 600 us­
er ami comrot codes in volved in the setup
and operation o f the two contro llers. Due to
the large mnnbcr of DTf\.l F codes involved
in set up. configuratio n. and user operations.
a fast means o f iupuuing DT\l F was clearly
needed (sec " DT \ 1F Compute r Interface: '
73 magazine. December l~). Abo. a way
was needed to keep track of all the codes
that were sent to the repeaters.

T he fo ll o w i ng DT:vlF de co d er w i ll
decode all 16 dig its and date- a nd ti me ­
stamp the received code. It uses the printer
po rt of a ny IB M-compati h lc co mp ute r.
Although the decoder will ....o rk with the XT

series computers. they are too slow 10 prop­
e rly deco d e th e fas t d ig i ts ge nc rutcd
hy me mo ry- s to red codes of th e ne we r
radios. A 2S6 or higher co mputer is recom­
mended.

Cirruit De~ripl ion

T hc d ecode r was de signed a rou nd the
C D222114 DTM F receiver ch ip . It uses a
standard 3.58 MH/. TV-type crystal in its os ­
ci llator and has four bina ry data li nes out.

FIgure I. The DTM f decoder:

DTMF DECODER -~.•
•

-~- •
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CIRCLE 1~1 ON READER ~ERVICE CARD

ULTIMATE MODIFICATION BIBLE VOl. IV
NEW AND MORE COMPlETElti

OVER800 WIKE 1'1'I_ CCOES KIl CsNoO fWoI fWlIC6. -- :3OYER 0I:(l Ul f'OH'lUoOllLIOON 8OCISl l"1StAUClO<S - -.
OYER 2CQ llOO.fell CIl PUS ~
OYER 1 ~ sec. fell HAAl R.wDi

1!-~~ovER SO COMP\ETE SYI'ITHESlZEOCRVSt.... CIWITS
wn; INSffiUCTlCf;S

ovER 25 SC_ RlICO.AI(l JUj IlETERAAOIO lICO. ;:- -%OVER ~ PItOC....euane 11IOO.cRYSTIIl. ~NlI S.
LtERsoe IolATlCS IHJNff~... GOIMOSS (;H.Ii<lS

KDC SOUND o.-O",/l.ax1-256-Q895 $29.95
1729-4 FM 308J ...- '<.oUR, COO
C«roa,TX TlYJ2 0\;1Ott.- Colo: 409-231-31S3 ~-~

,

MONie Tutor fj<1U IS a tra dema r~ ofGC TE
Sound Bla~le" tI1e Sound BiasterLogo and tile Scuna Bla~te r

COmpalID>lity Logoare t,ademafl<~ofCreatiV<! Technolog f LId.

f or all DOS computers. .\\a ilahk thru dealers, 7,\
Magazmc. VST. or send S2~.9~ t- $3 S&II

(C, \ r.:sid~nl s add 7.75"0tax) to:
(;( rl"l-:, !' O. Box 3405. Dept. :-'IS.

NL'\\port Beach. CA 92659
Sp.:ctf~· ~ '/ < or 3 '~, inch disk

CIRCL E 193 ON REA DEH SERVICE CARD

Say You Saw It In

73 Amateur Radio Today

Morse Tutor l]"'''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 proced ure to the day you reach your
goal, Morse Tutor l]"u will gently coach you

through the learning process ,
Since 1987. GGTE has gu ided nearly 20,000

hamsand peospecaive hams around the world through
proven structured lesson.' and a va riety ofcharacter,
word and conversat ion drills. Stra ight forward menus

make the process simple and fun,
You select the characters and Morse Tutor l]oU

will prepare a random character drill with those
cha racters. M o rse T u tor (j,,(J makes it eol.SY to
create your own drills or import text files. VOtt can
now type what yOll hear 01 copy by hand and see, one
line at a time, wh at the cOlllpllta sent or wh<ll you
typed. Pick the Famsworth or the standard method;
select the tonefrequency most comfortable 1'0 1 you or
se lect your ",00.:speed intenths ora word per minute ,

You a re a lways in command
M orse Tutur (jtJli uses your internal
speaker or sound board (cerufied by
Creative Labs lor all Sound Blaster
products). And, if YOll lJ5': a soundboard
the program supports volume control.

Cd't the softw are the AKKL sells and usn to
create practlce lind test tapes. M o rse T uto r l]oU
ls a pproved fo r VI<: e llllllS lit a ll ll"vl"ls.

Attention Morse T ulor lind M orse T uto r
Ad vllncl"d Ed itio n rt'glster«l US4.'I'll.

Makr sure we have Jour eurreut address,
Special up£,l'1lde otTen will be mailed shortly.

Don't miss 0111

'&JJIgltt it 011 f ,idJr-fdSS,v",'I5 1YOfd; (;11S IiI/fJJIr ~

A 'pd us "(i'Mt P U9'd",-dJro dil it WdS said to-it
W"'S Ior:1riM <1M ilf liSt wif lr/f! f.5 "'1,,,,t t'S of its <IN/v<l1

r ,1I11f /lliN Iritfldlj ' AJ,bM1'L ·136ftr tIt<l" 111'1 wdriest
txf'rt.-:1tiOl/sl Sor'1f / didn 'f Iklvt it 1jf",' 8 .-:Jg<J It ·s "'Kit
Wtff t l,,,,,, dlllfcrW taf'llli ' ,(M f'AI,-{' 'b lfla' t ilemt
Mot.wC6t;i! f'01,al1l lltaV/!,Nf( 8d!tI ( ", a/l Am. Vi •
,(165f' 'Tltis is a Cht:*tdx* ~d,! lev t llis 1/tW(()mt!

to 1M' " tile MotH" C6t;i! Wtli 'tWltlt t ile ItU' W.8.
Md;{s

­• ••
'"1·801·373-8425

Antenna sWest
,,'" M002 5 ,",0'<0. \IT~

Learn Code Faster & Easler
Better than code tapes
Take It anywhere to practice
Ideal for beginners to advance

Pocket Morse
Code Trainer

CIRCLE 56 ON READER SERVICE CARD

Features: Only
• Code rates Irom 3 to 31 wpm
• Plays sta nda rd or Fa rnswo rth. $29 00
• Dimensions 1~ II; 3.8· II; 2.4" •
• Runs 40 hr on one 9v battery
3 Modes of Operation

1. Co n li n lo liS fresh random code.
( lelectsble letter ,rOllp', ie A.Z, ()'9, .ncl more)

2. Random code practice rest.
( Cbec ~ your .CCllr.cy s, slnl t tbe .n...-« key)

3. teteeeenve Iralolol mode

am a ™
us & Inte rnat ional Callslgn l~"'kup

~ 1.186.llCKl b bngs and 113 Couol ries
Now includes new FCC datatcrmat containing

U,S, ~ubs , "" I ~ary stillions, reciprocill
/ HamCall <;ails . 687,000 U S. amateurs. and

- 392,000 Inlemabonal calls
ICALL DOS & windOW$ ~ograms look up
name, addr~s, expiration date, bil1h
date. license ~aliS. county, lalllong. afea
code , time zone. grid square. previous
call and class. lalest FCC transaction

Retrieve by any data element including county on PC; call
sign on MAC. Hundreds of new $harew~ r. ~og rams a,e on
th is diSC. For a !a,ger software ccnectco ""e ad beloW.
, No Nlfd disk ' '''lulred • Print Labels ' Export to hard/disk
or floppy ' TSR runs from text window, now displays county
, Upd;lted e",,'Y April & Oct • Standing oroers accepted •
Dea le'discount on 25 or more ' Latest pubiic domain PC
soflwa re Price remains $50.00 pillS shipping ; $500 US.
$10 .00 lnte milliona l

"-~ " NeWlY OpaileCl efiOOROIIl
.' <''I';:~''''''' '. EIeclrooics SOftware CQlN)endium H t

_ _ \ The Electlooics Software Compendium
;,:::' 0 ilia ' 1$ a collection of sharewa re programs and
-; ~ data files that pertain to electrooK:s, broad·
",:}ji,:'s casting, amateur fadio and SWL activity

Over 25,000 files in tot ~!. The disc 1$ updated and jss ued
ann uaMy in April. Over 300 megabyles of PC and 50 MB for
MAC. Ser1d for your new edttion today l The price is still only
$25 ,00 pi us shipping: $5.00 U,S" $10.00 International

"3UCKMASTeR
Tr}' 001 Rou~ 4, 60. 1630 ' "' '''e~ . VA 23117

c.1I "go' ...'n.... 703.!l94-Sm . e.oo.26Z.55Z6
"".-w,Io.>J<.ooo" 703 694-9t41IFoxl

Intffilet· inl (luckcom

CIRCLE 3 0 4 ON READER SERVICE CARO

Deluxe Pocket
Morse Code Trainer
6 Modes of Operation $49.00
The deluxe unil has 3 additional modes

4. Contlnlous newly generated QSO.
( New QSO art: &eller.ted everytiIM)
S. Peacttce code exams Just like Ihe real

code lesl, (ind. . n.....er ~ey to cbed . cclIrny)
6. Contlnlous random words
o,mputer Aided T~bnology VilS&MC, ...cld SS SAH
10 132 Monroe Dr., 0.11... TJ; 75229 PH 214·)S()'0888

CIRCLE 276 ON READER SERVICE CARD

DOWN EAST
MICROWAVE INC.
TRANSVERTERS

T r i d en t T R24 0 0
Scan ning Receiver
IOQKHz to 2060MHz
with AM/FM /W FM I
BFO/SSB 1KHz steps
Features 1000 memory
channels, lockout on search
lind scan, backlig hted LCD
display, Attenuator, Delay,
Hold, Bank lockout, VFO
tuning, Signal strength meter
in display, Programmable
search/scan delay t imes. One
Year Warranty., Cellular Locked out.. Size:
7.5H x 3 3/4W x 2 1/4D. WI ldoz . Ground
shipping: $6,95. Air Freight: $9.95. Call or
Fax your order Toll Free , 24 hours a day.

COMMUNICATIONS

C]:iEl Call r.alil~l
':0- - 1-800-445-7717 L"'J~

10707 E. 1001h Street Fishers, IN 46038
3 17-842-7115 Fax 1-800-448-1084­

CIRCLE 164 ON READER SERVICE CARD

50 MHz · GaAs FEr, High level mixer,
20W, Assam. PCB, Kit... $295

144 MHz - GaAs FEl, High level mixer,
25W, Kil $295, Assem $395

222 MHz · GaAs FET, High level mixer,
30W, Kit... $295, Assem $395

4321440 MHz· GaAs FET, High level
mixer, Dual OSC., 30W, Assem $395

903 MHz<l .OdB NF, 10W,Assem $395

1296 MHz<1 .0dB NF, 3W, Kit $295

2304·3456 MHz · L OdB NF, 2 Watts,
Assem. only $45O

Options available for all of the above
Write or call for Catalog.

Product descriptions available.

DOWN EAST
MICROWAVE INC.

954 Rt. 519
Frenchtown, NJ OBB25
TEL, 908-996-3584
FAX 908-996-3702

206
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Figure 3. Primer port pinout and addressing.

PORT ADDRESS ACCESSE S PINS 2 TO 9
PORT ADDRESS + 1 ACCESSES PINS 10.11.12.13.15
PORT ADD RESS + 2 ACCESSES PINS 1.14.16.17

PRINTER PORT

OUTPUT
INPUT
O UTPUT

Parts List

user-defined code that turns on the control
out line. Change the value of DS (0 any code
you wish. Don' t forget the quotes. When the
program first de tects this code. it will tum
the output line on. The next time it detects
this code it wi ll tu m off the output line.

A complete program with user clata base. code
recognit ion. tile storage, and documentation is
available on 5-1 /4 disk for $15 U.S. from the au­
thor. Wrife to me at 613 N 5th, Tumwater, WA
985 12.

Drilled and etched PC boards are avaIlable for
$4.25 plus $1.50 S&H per order from FAR Cir­
cuits. 18N640 Field Ct..n e-oee. IL 60118.

C on st ruct ion

Parts placement is not crit ical. All uunsis­
tors are 2N 2222s. a lthough any general-pur­
pose NPN switching transistor should work.
Although pa ns values arc also not critica l, it
is nest to stay as close as possible to those
listed . The compone nts fro m the aud io in
line 10 pin 7 o f the receiver chip comprise an
audio filte r 10 pre ve nt fa lsi ng o n voice
peaks. However, the I N9 14 diod es may he

1 DTMF receiver. CD.22204
1 Quad AND gate. CD4081BE or SK408t B
6 2N2.222 transistor or equivalent
1 3.5795 MHz TV color burst crystal. ECG358

or equivalenl
7 1k ohm resastor
2 100 ohm resistor
2 lOi< ohm restsoe
1 560 ohm resis lOT
1 0.1 IlF eeoeoto­
2 0.01 IlF capacitor
2 11'1914 diode
2 Red LED

DESCA IPTION
STROBE
0 1\1A 6I1 0
DATA BIT 1
DATA BIT 2
DATA BIT 3
DATA BIT 4
DATA BIT 5
DATA BIT 6
DATA BIT 7
ACKNOWLEDGE
BUSY
PAPER OUT
PRtNTER ON LINE
AUTO FEED
ERROR
INIT
SlCT
GROUND

PIN,
2
3,
5
e
7

•
9,.
""ta
"ts
te

"18-25

LPTt ,888 OR 956
LPT2 , 632

PORT ADDRESS

conduct. grounding the control out line. This
line can be used to control external devices
(tum o n th e speaker. tu m on a light. etc.)
when your private code is received. Cau tion:
Q6 can only hand le about 500 mAo Use an
external relay 10 handle anything above this
curre nt (see Figu re 2).

Q4 and Q5 are used as drivers for the
LEOs. The digit-valid LED lights whenever
a DTMF tone is re cogni zed . The cont rol
LED lights when the user-defin ed control
code is decoded.

The Program

The program is written in G WBAS IC and
should-run on any IBM ,compatible comput­
e r. The list ing contai ns IWO parts. The fi rst
part controls (he input and output lines of the
printer port (Figure 3). The second part de­
codes the binary digi t. date- and n me-sramps
it. and prints it 10 the screen.
~ot al l computers. ho we ver, use the same

port address for lhe printer port. Tbe port ad­
dress for LPT I should be 888 or 956, For
LPT2. it should be 632. Line 30 o f rbe pro­
gram determines the correct port address. If
the program will not run. change the valu e
of W in line 30.

Line 580 of the program determines the

F,gure 2. An external relay 10 control csrcuns truu draw more than 500 mAo

Photo B. Inside the box.

The output lines represent the binary value
of the received DT MF digit. Wh en 1 firs t
sta rted th is p rojec t. it se e me d s im p le
enough. Just take the binary output fro m the
chip. put it in the parallel printer port . and
write the program code to handle the binary
in put. But, I qu ick ly fou nd out tha t each
co mpu te r hand les th e input lines o f the
printe r port a litt le d iffe rently. In the end. I
had to change the parallel bi nary OUI from
the receiver chip to serial binary and input
that to the printer port. Usi ng serial data. we
don't care what numbers are returned by the
computer. All that matters is whether the in­
put pin 15 is in a high or low state. This sti ll
keeps the hardware simple , but the program
code becomes a lillie more complex .

Th e o u tpu t l ine s fro m the C D22 204
DTMF receiver chip represents the parallel
binary value of the received DT~1F d igit.
These dat a lines arc lied 10 one input each of
four Af\:D gates (see Figure I ). The othe r in­
put to the four AND gates is controlled by
the data out line s of the print e r port. The
output from the AND gates i... tied together
and trigger Q I on and off. This sends the re­
sulting data to the computer via the pr inter
error line pin 15.

The program turns the printe r data lines 2
th rou gh 6 on and off in sequence. This. in
effect. forms a scan ner thai scans the parallel
hi nary outp ut fro m the rece iver chip and
converts it to serial binary; throu gh the A;'IID
gates and Q I. However. with only four lines
o f hinary output from the receiver chip. only
15 DTMF digits can be decoded. The 16th
digit ( D) is decoded as all OUIPUI Jines low
and th e digi t val id l ine high . Q 2 a nd Q3
form another A;'IIO gate that inputs the digit
valid line into the serial output stream

when the program detects a user-defined
code. line 17 goes high. This causes Q6 to

., -"
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11m" ( ;o(ld is the MFJ ·259?·
Mf·"] SU'R A /ltll r : en "'" work so

good . man y an l c:'n n ~ manufacturers
use the m in thei r lab a nd on the
prpductum li ne 0- ....av in£ thousand s
of dollars in in crrumentation eosts~

. Profc....sional in-tal ler a nd
technicians use them worldwide .

Gt't ,'\ Iure by Pu)"ang Less
With the M FJ-259 , you get full

I .K10 170 MHLcoverage. simple
operation. instanta neo us readings,
" h ij,:h acc uracy freq uency counte r
urnl \ HT s e xc lus ive RFRe.\ i,\/llIlCt'
M' ·I .-r ~· · a ll for a low $219.95.

•

'ree MFJ Cata og
Write or call • • • 800-M 7-J800

44OMHsSWRAnalyzer-
~ I FJ . 2 1 9 Read SWR of :my anlenna
$9995 42010 450 M Hz -- Just plug

coa x of your an le nna into
50-239 connector, set frequen cy and

. rood SW R, Uses microwave
in tegr.1ted circuit<t and microstrip
technology, Jack for ex ternal
freq uen cy. counter. 7 'hx2 'hx2 '/4 in .

MFJ-219N, $99.95, sames as
M FJ-21 9 hut with "N" connecto r.

MFl-21912181217I2o.'V2071203 IHe5 91'0//
hf.llten; or /f0 ~;.\C with !ofF1-13128. 51 2.95.

l\cart.'St Oealer/Orders: 800-647-18011
Technical Help : 8011.6..J7-TECII (8J24)

• 1 year uneonditionalguarantee 030 day money back

M
aranlee (less sIh) on orders lromMFJ • FREEcatalog

M FJ ENTERPRISES. INC.
Bo , 494, Mi<s. SI;I!C. ~IS 39762~I (61)] ) :'23. ~H(f\~ .~ 1;1 C~T. M, .,_F'Lr.l FAX . (601.) 3_3-655 1, A dd !iIt,

M FJ .. , making quality affordable
Ptt:aand~onsIl.c,td IO"*"JI C ' ''''' 'I f ) Eaot.,....... ..

D1p-~
MFJ·(,h 1~lu J.: a d ip rue ter

$1995 cou pling coil into your MFJ
SIVR A lltllvzer'Ka nd turn il

into a sensitive and accurate
bandswitched d ip meter

W ith a d ip me ier you' ll
save time and take the• guesswo rk o ut o f wind ing

coils. measunug inductance a nd capacitance.
measuring velocity factor a nd electrical lengths
of coax . Determ ine reso nant frequency of
tuned ci rcui ts and measure Q of coils. Se t of
two coils cove r 1.8-1 70 ~111z depending on
your M F1 SIVR Anaivrer '" .

~.

. 1m." .._---

10-16OM SWRAnalyzer­
MFJ-207 If you're an HF man. this
$799 5 compact M FJ-207 HF S1VR

ArUlfy-..er'wwill he lp you bui ld
10- 160 MeIers antenna~ that'll make
working OX almost routine,

J ust plug in your coax to find the
S WR of any HF antenna on any ham
band 10- 160 Meters . lias jack for
external frequency coumer.
7'f1x2'hx 21/4 inches.

8anclswifclt Dip MeIer'"
MFJ-203 The MFJ-203 is a
$9995 sensitive Uand lw i/ched Dip

Met('r' ~ Ihat covers all hams
bands from 160-I OMcters.1bere are no
plug-in tuning coils 10 keep up with or
break.

lias detachable coupling coil . dual
Fel oscillator, op-a mp meter amplifier
and jack forextemal frequency counter.
7'hy,,2'hx2'h in.

---. ~..
~ •

" .,

•
•

,

MFJ HFNHFS Analyzer'"
with RF Resistance Meter

Read your antenna S WRfrom 1.8-170 MHz . . . lll-digit LCD f requency counter . . .
RF ~esistal/ce Meter" . . . smooth reduction-drive tuning . . . simple-to-use . . .

.. J, I. t t _ \\l mt the :\1I'1.2591~1l'S tower and watch SWR ch;mJ;t':. _ For free mallll<llwnlCllfl;all ,\ 1FJ.
· T h ~1 FJ -2W ,: - . Instantl y il ~ you make each ll d/u~ l ~ 'HIke It Anywhere

. ~ . - gives Y~lU a . ' . mc nt. you II know exactly W JLl! to . - ( __ . .
Ctllll pJcI~ pK'~ur~ of your .lll ~enna S do hy sunply watching the display. ~he ~.1fJ-2: ) IS Iull y porl'.lhle.
~rfomlance_ an) \', he~ bel,ween J:R. Tunc critical HF mobile ame n- po~ered Internally by s AA h.II-,
and 170 ~~!fl . ' ~ tl~ can.e\c." cheL l.. nas in seconds __ without subjecting tcnes or I .U ~ V~C -::lh ~1FJ-1 J I ,,:, 8 .
S~VR out ~ltJe ~he h~lI.n bands your transceiver 10 hi ih £WR . $12.95. II S ,m a rugged all metal
without vIQl at lng r·cc rules. Set Meusure vour , t~ " , 2 . 1 cab inet rh:u s a compac t 4x 2 'hx6 'I-.
the band swirch and tune the S\VR h . d '~~)h, r .111 ~ 1~ rJ.lt ,; I inc hes. Take it to remote sill'S. up
dia!--j~ s t lik e your.transce iver. ~r anal~I;.e ;~1t ib~:~J 1~'~~I~m~~~'~ towers. Ull U X .pedinous -- any-
S \\ R IS d isp layed instantly ! o ver Ilk- entire spectrum trom I.K10 \\.he~ your antennas ar~ loc ated.

RF Resistance .Hern'" 170 Mllz ! tor.roug h ~rv1Ce , pic k up a
. crmver uen t :\ltj-29 S 19.95

Diles 2: I ~WR me an 25 o hms or 1\. 1 ~:ls ll re lndw.:tancy. p.uhled cur in ' ou'ch 10 ke~ our
100 ohms? 71/1' new MF1-259 tells cllpac lt:.mce, resonant .1r~quency " I ~ll ;J .2.W l.·~se~Irhand and I {~lin '
you lIl lI .~llI/lce! tu ned crrcuus. uunvrmcsron line like ne.... g

:"'O~ you can measure RF ve locity factor/imrcd'lIIl.·eJloss.Te' t
resistance up to 500 o hms al RF cho kes, transforme rs. balunv.
minimum SWR -- ins ta ntly -- on Adjust your tune r for a perfect
MFJ's exclusive side-by-side RF I: I mat ch withou t m : aling () RM
Resistance an d SWR Meters: And th is is only the begi nning !

Take the guesswork o ut o f ~e MFJ -25? is really fiJ/lr II:"S I •
building matching networks and I~slruments m one: ~n ;lCcurJ.te. RI·
balu ns for yo ur an tennas. Signal ge ne rator. a hig h reS0 1UIIl?n

~ l FJ ·259 I f you work Watch th e effects of spacing on 170.MH/. frequency l.'O lI ntc~, Rf521995 with a ntennas, M FJ's radiation res.stance as you adj ust RI' ,f/.\·tll /l(;~Ak/('r' H and an SIVR
revolutio na ry new your antenna. Atlllly:::er .

SIVR AlIllly:::er
ov

is the best invest- Here's Whal You Can Do. .. Free !\lanual
ment you'll eve r make! Now you ,. '. :\Ifj l.-omprehenme IXpil.!:'\:
c an di agnose u wide range of I'l~d your antenna s true . . instruction manual is packed W Ill i
ante nna proble ms instantly with resonant frequen cy from the shack, useful applications __;1 11 explained in
o ne easy -to-use instrument. Tune the a ntennas on your simple language you can under-.tand!

1.a.170MHzSWR,--,-- CarrylngPauch
. ~lFJ-249 :\1I"j-249 HFIVIlF MFJ-29 Tote your
519995SIVR Analy :::ern

, has all 51995 M FJ-249 ,
the features of M FJ-259 or

M FJ-259 bu t less RF resi stance MFJ-209 SI\'R
meter. Includes 1.8- 170 MHz Anetrrer" anvwhere wi th
continuous cove rage, IO-di g it the t,:1FJ-29 custom
LC D freque ncy counter and Carrying Pouch .
smooth ve rn ier lu ning. Made with a special

MfJ-209 :\IFJ·209 JlFIVIIF fo am-filled fabric. the .•
510995 SU'R Analyzer" is MFJ-29 c ush io ns lows. deflects sc rapes. and

same as ~1 FJ -259 protects knobs, meters and d isplays from harm.
without LC D frequency co unte r Wear it around your wais t, over your

a nd RF resistan ce meie r. Has j ac k shoulder. or cl ip it onto the tower while you
for e xterna l frequency counte r. k h r II d i bl bbed f b .
~1FJ -249/MFJ -209 are 4x2 'hx6V. wor ·•..1 I' U y-a ~usla I' we lJUl - a nc
inches and uses 8 A A cells o r 110 carrying strap has snap hooks on both ends .
VAC with MFJ- 13 12B. $1 2,95. Protect your investment and kee p yo ur

analyzer sa fe and looking like new!

2 Meter ·5WR AnaI)'I"r "
MfJ-20S MFj-20S 2 Meter ,"'HF
57995SU'R ArllIly:::('f'" finds the

SW R of any anlenna from
138-156 MHz. Jack for exlemal
frequency counter. 7'hy,,2'/v.2'/4 in(; h\.' s.

For ComrncrdaJ VHF Radio
Same as M FJ-208 but for

com mercial VIlE ~IFj-217. $79.95,
covers 30-50 MHz and 1\II'"j-218 ,
$79.95, covers 150-170 MHz,

MFJ Antenna Bridge
MFJ-2~B Gre-.tt fm: detennimng
$799 5 feed poll1t resIstance of

,u1tcnnas and for ,I!~s i g ni llg

impedance matching nelworks. Measure
RF resistance up 10 50) ohm. Covel'" all
ham bands 160- 10 MeIers . Built-in
resistarx:e btidJ;e. null meIer. tunable
oscillator-drivcr. frequ(;ncy counter j"ck.
7 'h.x2

1h.x2'h inc hes. Usc 9 volt battery or
110 VAC wilh \1FJ-1312. 512.95
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PROGRAM

ON

230
230
230
230
230
230
230
230
230
230
230
230
230
230
23 0
230

4 9 0 : GOTO
4 90: GOTO
490 :GOTO
4 90: GOTO
4 90: GOTO
4 90: GOTO
4 9 0 : GOTO
4 9 0 : GOTO
4 90: GOTO
4 90: GOTO
4 9 0 : GOTO
490 : GOTO
4 9 0 : GOTO
4 9 0: GOTO
490: GOTO
49 0: GOTO

• .. H- 1.. -

" 1 " ; : CS: " l" : GOSUB
- 2" ;: C$ = - 2 ": GOSUB
~ 3-;: C $ :" 3" : GOSUS

"4~; : C $ = ~4~ : GOSUB

" 5~;: C$=" 5": GOSUB

" 6-; : C$ =" 6" : GOSUB
" 7 - ; :C$ =" 7" : GOSUB
" 8 " ; : C$ : " S" : GOSUS
" 9-; : C$ =" 9-: GOSUB
"O"; : C$=" O": GOSUB
"-"; : c $ = ~ · ~ : GOSU8

" #-;: c$=- .~:GOSUB

- A-; : C$ =" A": GOSUB
"S " ; : C$ =- B" ;GOSUB
"C " ; : C$= "C" : GOSUB
" D"; : C$:-D" : GOSUB

";TIMES; "

DTMF DECODER -

530 :PRINT
530 :PRINT
5 3 0:PR I NT
530 :PRINT
530 :PRINT
530 : PRINT
530 :PRINT
':J 3 0 : PRINT
~30 : PRINT
530:PRINT
530 : PRIt."T
530 : PRINT
530 : PRINT
530 :PRINT
530 :PRI NT
530 : PRINT

PRI NTER PORT ADDR ESS

GOSUB
GOSUB
GOSUB
GOSUS
GOSUS
GOSUB
GOSU6
GOSUB
GOSUS
GOSUS
GOSU8
GOSU6
GOSUS
GOSU8
GOSU8
GOSU8

THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN
THEN

10 REM DTMF DECODER BY K7CAH
20 CLS : H:O : CTRL: O:KEY OF F
30 w=888 : REM
40 OUT W,0 :REF:INP(W+1)
50 PRINT ~

60 PRINT~.=:- •

70 B$=INK EY$
80 DI GIT$ ="" : N=I: A$ ="": OUT W,O
90 IF N>1 6 THEN 290 : REM STOP SCAN AND CHECK DI GI TS
100 OUT W, 16 :REM START SCAN ON VALI D DI GI T
110 IF INP(W+l)<>REF THEN HOLD$=~~ : GOTO 230
120 OUT W,N :REM SCAN DIGIT LINE
130 B=INP(w+l)
140 IF S=REF THEN A$= "O ~ :GOTO 170
150 IF 6=REF+1 OR S =REF- l THEN A$=- O": GOTO 170
166 I F 8<> REF TH EN A$=" I "
170 DI GI T$ =DI GIT$ +A$
180 N=N+2
190 I F N=3 THEN N=2
200 I F N=6 THEN N:8
210 I F N= IO THEN N=16
220 GOTO 90
230 IF 6$: "Q" OR S $ =" q " THEN KEY ON :END :REM QUI T
2 40 IF B$ .. "C " OR B$ =" c " THEN 20 : REM CLEAR SCREEN
250 REM I F T IME > 4 SEC CH ECK FOR CODE AND PRI NT NEW LINE
260 IF T! .4 =VAL ( RIGHT$ (TI ME$ , 2 ) ) AND H=I T HEN GOSUB 580 :H=0 :CODE$= " " :PRINT
270 GOTO 70
280 REM I F DIGIT IS HELD DOWN THEN PRINT ONLY ONE DIGIT
290 I F HOLD$= DIGI T$ THEN 230
300 R~M TEST DIGI TS
310 I F DIG IT$= "1000 0 "
320 I F DI GIT$=" 0 10 0 0"
330 I F DIGIT$ = "11000 "
340 I F DIG IT$= "OOlOO "
350 IF DIGIT$=~10100~

360 I F DIGIT$= "OI100 ~

370 I F DI GIT$= " 1 11 0 0"
380 I F DIGI T$ = "OOO l O"
]90 I F DIG IT $= "10010 "
400 I F DIG I T$= "01010 "
410 I F DIGIT$= ~11010 "

420 IF DIG I T$= -00110"
4]0 IF DIGIT$= "10110 "
4 4 0 IF DIGIT$ ="01110 "
4 50 I F DIG I TS = " 11110 "
4 6 0 IF DIGIT$ = "OOOOO "
4 7 0 GOTO 230
4 80 REM FORMULATE CODE FOR OUTPUT
490 HOLD$=DIGIT$
500 CODE$=CODE$+C$
510 RETURN
520 REM DATE AND TIME STAMP
530 I F H=O THEN PRI NT " "; DATE$; ·
540 TI =VAL(RIGHT$(T IME$,2»
550 IF TI:59 THEN TI=O
560 RETURN
570 REM CODE FOR OUTPUT CONTROL
580 D$= "123 ~ :REM CODE TO TRIGGER OUTPUT LI NE
590 IF CODE$ =D$ AND CTRL: O THEN OUT W+2 , 3 :CTRL= 1 :GOTO 61 0 :REM OUT PUT LINE
600 IF CODE$ =D$ AND CTRL=1 THEN OUT W+2 , 13 :CTRL=0 :REM OUTPUT LI NE OF F
610 RETURN
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Figure 4. PC board layout and parts placement.

left out for increased sensi tivi ty. Pins 10
through 13 and pin 18 of the prim er port
must be gro unded for the decoder and pro­
gram to function properly.

J used a computer N B switch box as an
enclosure. The type with lhe 0 8 -25 connec­
lars works really well . II a lready has the

connectors and switch wired . One port was
disconnected a nd wi red 10 the decoder
board. The other port can be left as is and
used for the primer.

Any source of audio may be used. How­
ever. the audio input circu it is designed for
low-level audio. A good source for this au-

diu is the output jack un the back of the ra­
d io for packet. If speaker audio is used. too
high a level will cause distortion and the de­
coder will run function properly. If errat ic
operation is encountered at normal listening
leve ls, add a resistor in series with the audio
input of the decoder board. iii

CAll OR WRITE
FORAFREE

CATAIOGUEI

ri-Ex®
TOWER CORPORATION

7182 Rasmussen Ave. · Visalia, CA 93291

Where engineering and quality come first!

!I!l!I!

CIRCLE 22 ON READER SERVICE CARD
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HOMING IN N"mbe'13 o"yo",F~db""m'

Phofo A A. dooJe desert fonoise gers a heafrh check. from Paul Frank (/elf} and
Glenn GoodIeft,

•

On With the Hunt

Now it was t ime to find more of last

Itte primary of a Iransformer. The ani­
mars tag has a winding thaI acts like a
secondary. When lt co mes across,
enough power is coupled 10 provide
power to !he chip inside the tag. whiCtl
has us number stored in memory_ It
loads and unloads its coil , and the
reader picks up that loading and un­
loading."

NBS hopes !he study will show that
tortoise population is irlereasing near
the highway. 'Wllh me terce. a 101 01

new habitat is crea ted." says Paul.
"Tortoises are able to move Into the
area and stay a wh ile. The biggest
pr oblem wl lh fenc ing is the gates .
People often do not close them. A tor­
toise Will tend to walk along the fence
until it f inds an open ga te , then go
through. One 01 the things we were
doing in another study was to experi­
ment with different kinds 01 tonorse
guards, similar to ca ttle gua rds. We
wanted something that you could drive
a vehicle over but a tortoise wili not
cross'

,~

Photo C. Envllv nmental consul/ants
Gle nn and Tracy o ooa ie n unlock
Ihe desert-proof vau/l conlaming a
sour-poeerea IM oise crosSing sen­
soc

on movements, The ease survey area
is one square ITlIIe 01 public land near
a busy highway. "The average range
of an adu~ tortOise is about hart a mole
10 a mile," Paul says. "Over lime, most
of them living along a highway will go
out and gel run over, so there's a band
along eece road with very low popuLa­
lion ,~

The highway near the study area
includes an experimental tortoise
fence made of hardware cloth 18 incl1­
es high along the regular bartled-wire
renee (Photo B). Special terce sec­
tions guide animals to eulverlswtJere
they can safely cross under the road ,

To delermine II Ihe culverts and
teoces are working. an exoenmenta t
solar-powered monitoring system has
[us t been installed on two culve rts
nearby (Photo C). A sensor de tects
passage 01 tortoises and logs the " me
of each passage and the lD number of
the animal. The special tortoise tags
for this system are passive (no batter­
ies needed) and are completely sepa­
rate from the radio tracking system

According to Glenn, "The Culve rt
sensor is a big loop in the ground, like

Phofo S , Special fences along high_
ways in CaIJ/omias M.::¥a\'8 desert k.eep
lorlo;ses off the road. where death
WOlM1 be a.mosf certaKl. The lttJjfe PVC
pipe ma~s part oI lhe survey grid.

Radio Direction Finding

di rect ly tor eeccencnat inst itut ions,
while others are independenl consul­
tants.

Though I have corresponded with
animaHracll.ing specialists Irom time
to time, I never had an opporIuMy 10
observe !heir operatiOns l irsthand unt~

this spring, wtlefl environmental con­
sonant Glem Goodlett wrote 01his ex­
periences on an online servce. Glenn
got hiS start track ing rodents in the
USA and Australia . Recently. he has
worked in a study ot lOrtoises in Ca~­

femia's ~ve desert.
As his lhird annual spring chelonian

survey began, Glenn Invited me 10
come and observe. He is not a ham
yet. bul he is a regular reader of 73
A.mafeur Radio Today and "Homing
In ." "I like learning about Ihe latest
technology," he says.

Anima l traCking, ca taloguing. and
cara analysis is a full-time job. During
!he study period, Glenn liveS at the re­
search SIIe with his wife. Tracy. anoll).
er enwonmental consultant w1lom he
met during a tortoise survey, and
whom he married last lall. Rounding
out this study team is biologist Paul
Frank.

As I arrived, Paul and Glenn were
OOing a health check on a tortoise they
had encountered (Photo A). This one
did not have a radio tag, but it was in
their database. It had previously been
numbered. and the number had been
encoded on the animal by notching
edges of its carapace (upper shell} ac­
cordillg to a standard marking system.

Paul and Glenn Checked its respira­
tion, weighed, measured and pho­
tographed it. then logged the data be­
fo re sett ing it f ree , They wore tresh
surgical gloves so that they would not
become carr iers , passing diseases
trom tortoise to tonose. This one was
easy to handle. "II' s still kind 01 cold
and they're not very active: Paul told
me. "But when it qets a little warmer
they can put up quite a light."

Deserl tortoises are not facing ex­
tinction, but they are considered to be
eeeeterec. "They were listed in 1989
alter there was a massive die-off:
says Paul. ' nwas a real interesting sil­
uation because !here are a lot of them
and they have a big ra nge, bUI so
many died so fast that the Fish And
Wildille Service listed them. That pro­
duced an amazing amount of WOI1I IOf
a lot 01 people . Virtua lly any public
construelion WIthin !heir range needed
a pre--eonstruclion survey and popuLa­
bon moritoring. A lot 01 biologists go!
into ~ arod it seemed like anybody who
could live out in Itte desert could find
work . In 1990 and 1991 mere were
probably several hurodred people d0­
ing lortorse woriI.. Now ltlere is proba­
bly a third oj tha!."

In addit ion to venlying pcputanon
levels , !he present study seeks data

No Clues, No Rules

Tracking wildlife with RDF is cer­
tainly different trom mobiling in search
of a hidden ham transmitt er. MOSI
clubs have slricl T-huntmg rules thaI
establish a boundary Wllhin which the
T must be hidden. Usually the T must
be stationary and have a hed anten­
na orlenlalion_ Transmission lenglhs
range from several seconds to conlin­
lJOUS The signal must be copyable at
the hunl"s starting point Of through the
local repeater.

None 01 lhese rules apply to wikille
tracking There is no guarantee you
wilt hear a Signal when you start. AI"lI­
mars are free to roam as you traCk
them . They change antenna position
with every step or hop. Battery size
limits transmission lengths 10 a frac­
tion 01 a second.

De spite t hese ch allenges, re­
searctlen; daily plot the ell3C1 locatiOn
of lour-legged creatures from mouse­
size 10 moose-size. They also monitor
signals from birds in the air and fish in
streams. Some are volunteers or won..

Stalking the Wild T
" someone in your ham club invites

you to go on a toxncnt or a bunny
hunt. don ', rush to the phone 10 call
PETA. They won"' be harming he lp­
less crmers . These contests . which
are belief known as T.fIunts 10 many
nieces. are quests for hidden rad io
transmrtlers. That's what the T stands
loc.

T~lty. one ham putS a Iow-pow.
ered signal with (llsllI'lCtive audio on
ee all' from an unusuallocalioo. Other
hams try 10 track ~ down using si~

radio-d,recl ion -l inding (ROF) equip ­
ment. ns fun and educational. as you
probably know from read ing "Homing
In" every month. Th is time , I 'll te ll
about partiCipating in a dillerenl kind
of "r-nunt , where T slands l or -tce­
loise:

" you watch nature specials on ed­
ucational TV channels. you are sure 10
see scenes whe re "lagged" animals
are monitored using ROF. Many 01 10­
day's research stuclies are funded by
the National Biological Survey (NBS),
a federal agency tnat was opened in
November 1993, Among other ecuet­
ties, NBS work s with governmental
agencies , universities, and private or­
gan izations 10 pertorm biological re­
search, inventory, and monitoring. An
important NBS miss ion is to prov ide
the Department of the Interior With a
biological science base for gove rn­
mental dec ision -making, NBS has a
technical center, 12 research centers,
78 field stations, and 59 cooperative
research units,

Joe Moe/I P E. KOOV
P D. Box 2508
FullerTon. CA 92633

52 73 Amateur RadiO Today · JUly, 1995



20th Annual Virginia Beach
HamFest & Computer Fair.;

ARRL VlrWnill Stare Convenncn
~pt. 2J & 24, 1995

~lIjor Commtrrial Exhibitors.,
Dtaltn & 0rcanlzatlons
Amateur- Exams & Upl=:radn
DX and Technical Forwns
C om puter Hardware, Software and
Arrnsorit!l
Pltnty of FRU: PARKI~G
Held at the Va. B~Qch PQ"i/i.o"
Talk-In on 146.97 ~IHZ

Spnktn: Wa)lIt Gf'ffn & Gordon W nf
Saturday nir:ht hanqutt

Admission Tickets $6.00
Tickets Good Both Days!

A HamFest Information Line ..
"'if 1-804-HAMFEST "'if

OWN THE
WORLD'S BEST

fOUR·WHEEL·DRIVE
BASE STATION

Tldwts & General Info :

~Ianny StriDer, K4DOR
3512 Ol)mpla Lane

\ l rr:ml.a Beach, \'A 23452

Ex:hibitor llDd Dealer Info:

I..-is Strinro&d, W4BLO
l008 C n bbtn CO\'t Lane
\~ Brach, VA 23452

AddaQMSAntenna TunerSystem to your SSB.

8895.00
Stnd S"ASE - Ch«b Payablt 10 TKCI, IrK.

PC SSTV 5149.95

PC Slow Seen TelIviIocn ...
_ ' .....11 .ytt..... lor -...g
_ reoeiying lull ecMOI _ .....
SSTV The pad<.age includU
., SSTV FSI( modem, SSTV
loIIw imaQi ceplurl
ut,lrt end reference 1
All popul8r fOfmllI ...
supported indud,ng Robot,
SQoltIl. MsrIon anc:l AIIT, The.ys, requires ' 286, 386 or
I PC WIth VGA. or .......

""'-

PC IIF Facsimilt $99

PC HI' Facsimil e i• • simple,
yel c:omp<ehen.iVll I/'lOIt_W8V1l
10 Iyttern Iol" \he IBM PC end
COITlJ*- It oncIudo81 WI
FSI( or q d "etor. edvanced
19'*~ing~,
IUtCItIIII-..dOO<;;8sse1tf1, _

","1~,el• • o::Il"""
.Mll*'\IlM__ no._port .........
IQftww8' end~ FlU. II'-

The Q~IS is that large boxstrapped to the
side.We admit. at first glance it looksa linl unusual,

-:----nul once you_~se it, you'll . i
find an almost unbelievable .
jump in reception and
transmitting range ~1-20

db).The QMSmakes a
typical BF-SSB -rform
like i 's never perbrmed
before. Match it ~ith a
rutting edge SGC HF·SSB
and it ~ill blast ho J
through major mountain t
ranges and probably some
lawsofphysics. Powerand
focusare everythil1,lt iii
HF·S.<;B ham dis. Buy

-'this andownibe best base
stationon roff- 'e road.

Have It All For Only S199.95
For. lirMed ..",...'"_~.. ped<"Il'" _. NIgle FSK modIm
II;lr ut'il« S2OO. ThI; _'C><i II g~__... lei }'OU ..., - ,....... III - popylar
HI' irMgI~....odIoI

CIIl ....-ttlfol" _ fNe~ VIsa _ ....•..eft .

Soft\Nare Systems Consulting
615 S. EI Camino Real, San Clemente, CA 92672
Tel.(714) 498-:5784 Fax .(714) 498-0568

CIRCLE 250 ON READE R SERVICE CARD

,I ,i ·,
NO COMPROMISE

COMMlJNICATIONS

CIRCLE 188 ON READER SERVICE CARO
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Phoro E. This desert tortoise Wasnl mind beilIg a perpetual hider tor bioIogicaJ

T.fIIXlIS. all fof the sake 01 science and oorJ:S8l'Valion.
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PrIolo D. Biologist Paul Frank. shows that simple, rugged equipment ;s aN lhat Is
need9d fof on-foot wi/dife lradUng. On windy days like this, he usual1y uses ear--

"I tried out the Sony setup and had so
much fun that 1didn 't stop until 1had

found all three tortoises. Two were foraging
and one was in its shallow burrow."

year's tagged lurtles. Each transmitter
is on a different frequency in VHF
1ligh band" between fwo meters and
TV channel 7. A lew commercial man­
ufacturers otter portab le synthesized
receivers designed lor researche rs,
but Glenn says he has results just as
good with less expensive VHF scan­
ners, so long as they include a BFa
for SSBlCW ceiecnco. Scanners are
much smaller and ligt1ter than the spe­
Cial receiverS, too. He likes being able
to program his scanner such that
chalYlel nu~fS are the same as tor­
toise nulOOefS, for fast iDentificatiOn of
nltW enercepts.

Gfenn uses a Trident TR 240 0 ,
while Paul tracks with a Sony ICF­
PR0 80 (POOIO 0). Bolh use two-ere­
men t phased dipole antennas by
tecocs. Incorporated (932·T East Im­
pala Avenue, Mesa, AZ 85204). We
went to an area where several animals
had been li ving and acquired three
signals. I tried out the Sony setup and
had so much fun that I didn't stop until
I had lound all three tortoises. Two
were foraging and one was in its shal­
low burrow.

The phased array antenna has a
daSSIC cardioid (heart-shaped) direc­
tional pattem. When searchng on '001
lor a tortoi se in the open. maximum
range is about 3/4 mile . I was sur­
prised how sharp the 'orward lobe
seemed on weak signals. '" single 30
dB RF attenuator was all that was
needed to knock down the signal as I
got within 100 feet or so. NO a-meter
was needed; we determined signal
level easily by ear.

Just as in ham T-huntlng. I gol in­
correct bearings at some points in my
pursuit. Perhaps the turtle's antenna
Qrienlahon was putting a null in lhe di·
rect signal earn . or some object was
re flect ing tne signal. Researchers
know thaI if they keep ITlOW'Ig and '01­
low their bearings, they Will tollow a
more-cr-ess direct paltt to [he animal.

According 10 Glenn, "The hardeSI
part of the hunl is getting to hear the
signal. The rest is rela lively easy.
They tried triangulating with multiple
fixed·site receivers , but the big p-oe-

lem was thaI not enough of the re­
ceivers could pick up the weak sig­
nals,"

To acquire signals at grealer range,
Glenn's crew has a long yagi to mount
on a mast at the rear of their truck,
RDF with small aircraft is also done.
'We use two directional antennas, at­
tached to each wing strut, and a selec­
tor switch 'or left, right, or both : he
says. "Typically we Ily a pattern and
we switch me antennas I rom left to
right and back 10 zero in:

"wroximately fifty tortoises have
been tagged in ttr.i study. Three trans­
miner models are being used. They
are a product of AVM Instrument C0m­
pany (2356 geseercn Drive, Liver ­
more, C'" 94550), which makes tags

for a wide variety 01 animals. Adun lor­
toises can easily carry a AA·slze Wli­
urn banery, wtlich is by lar the largest
and heaviest componenl in the tags
used on them. AI a peak power level
of about 1 miniwatt, pulsed 70 times a
minule, the tag of (Photo E) Will stay
on the air for up 10 two years. The en­
tire T weighs 35 grams and is ercac­
sujated With a desert-proof coating.

"Mercury batter ies were the best
choice in the past: says Glenn. "But
they are now considered hazardous
and are banned in California. When
the battery dies we send the lag back.
Illey pul a new banery in and seal i1
",.'

Glen eonnoces . "We used 10 ce­
ment a melal plate on the tortoise
shell and boll the transmitter 10 the
plate, Now we just meunl n dIrectly.
We put down a dab 01 super glue 10
hold everytl1ing in place and laslen it
down thoroogh/y with epoxy cemenf,"

Epoxying an antenna tc the tortose
shell for its lull length would interfere

with the animal'S growltl. Instead. re­
searchers glue sections of tubing 10

the center of me scutes (plates) on the
carapace, Wilt! the antenna inside fhe
tubing. As growth occurs between the
scutes, the antenna slides Within the
tubing.

The smallest transmi tt e r (nol
shown) has a tiny solar panel and is
used on juvennes. "They come out 01
the egg at aboUt 45 millimeters long:
Paul says. "The smaaest tagged tur­
tles are about 60 mm long. The trans­
mitters don'l seem 10 affect them. We
haven·t seen any evidence of health or
behavioral changes due to the tags."

So far, the study has shown that
tortoises are moslly stay-at-homes.
AccordIng to Paul, "Males are more

territorial than females. A young one
ca n get beaten up by a big male ,
wt'ietI freaks IWn out . He wi. then take
011 for many ffilles 10 lind a new temto­
ry for himself." Tagged tortoises lhat
leave the survey area continue 10 be
monitOfed.

NBS hopes Its stooy will show a re­
versal in the downward trend of the
number of desert tortoises. "In the lale
eighties and early nineties the popula­
lion crashed,' says Paul. "In some ar­
eas 70 to 90 percent died. They live to
be a hundred years old and take up to
twenty years 10 become sexually ac­
tive. So they can' t reproduce their
populalion any taster man humans
can, maybe one percent rebuilding per
year maximum."

Paul BOds that the biggest predator
threat is the raven. whiCh attacks turtle
eggs and young. "Raven population is
increasing dramatically because of hu­
man activity They are taking out a
huge number 01 juveniles. Desert de­
velopment, off-road vehicle use, and

liveslock raising all contribute to the
threat."

Radio tags help researchers know
the movement and health of animals,
but thorough surveys are needed to
accurately assess popu lation levels
Glenn explains , " '" team ta kes a
square mile, puts it in the grid system
and methodically searches each grid.
walking back and forth through it
about 8 meters apart . Typically these
are called so-cay surveys , because
you work 60 days and you go over
each hundred grids in the SQUare ITlIIe
IWU. This year we're doing a 6Q.day
survey 10 make an updated esumete
of population density. But we already
have a good guess because we' spend

so muc:l1time OUI hefe."

All Creatures, Greal and Small

T-hunting for tor toises in nat cour t­
try is not too arduous. ("About K00Vs
speed: according to the witty hams
around here.) I'm sure adrenalin levels
go up quite a bit when you're hunting
something that moves a 101 tester and
might decide 10 hunt you esteac. For
instance , signals from radio collars are
keeping resea rchers updated on the
movements 01 cougars in the moun­
teocos parts of Orange County, where
I live. The big cats are (:feating contro­
versy as housing areas and freeways
push into their habitat and bound Itteir
hunting range.

Birds have Itteir own set of tracking
problems . The y have good radio
range when airborne, but migration
can take them long distances. Trans­
millers must be very light and placed
very ca refully. Right now I am ex­
changing E-mail wifh a researcher
who wants 10 discuss ideas 'or better
bird tracking,

If you would like to read more about
WIldllle ROF, let me know. If there is
enough interest. n have more on the
subject in future installments of 'tiom­

mg In ." Keep your T-hunhng news
comIng, too. sere E·rnall via the Inter­
net (Homing ln Oaol.com) or Com­
puServe (75236,216 5). Send postal
mail to my P.O. box on the Iirst page
of thISamcse. iii
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1·800·8BAYPAC

•
wSmar t D~Tw Timer

* Assembled & Tested

* VHF, UHF, HF (I 'MJ

* No Exter na l Power-

* Perfect For Portable

* Si mple Installat ion

400Daily Lane
P,O. B01 5210

Gf1lnu Pass. OR
97527

Model DP· I
Packet Mode m
Made in U.S.A.

- Packet Radio
Portable & Affordable!

CtACLI 269 ON RUDER SEIJVICf: CAIlO

Whelher you're all experienced pac keteer or a newcomer wanti ng 10
explore packet fa the firsl lime. this is what you 've been w;uting for!
Thanks 10 a breakthrough in digital signal processing. we have
developed ~ nny, full-featured, packet mode m at ~D unpeecedemed
tow price. The BayPac Model BP-l lransforms yow PC>COlllp'llibie
computer into a powerful Packer T~C.

capable of supporti ng sophisticated features
like digipeaLing. file transfers, and remote
terminal access. NOW is the lime for YOU
to join the PACKET REVOlUTIO :orr; !

Models available with
compu ter interface ,
synthesized speech ,
fo r fixed o r mobile
use, covering 50 MHz
10 1 GHz. Call or fax
for details

C1RCt.E 13 ON READER SERVICE CARD

Direction Finding System
Tracks Down

• Stuck Microphones
• Cable TV Leaks
• Jammed Repeaters &

Cell Sites

TRANSMITTER LOCATION

Tech Support (6 19) 560-7006:

10am-4:~ PST

VlSA.~

UPS coo

The R C - 740X Ban d U n it Expansio n B o x

511. : 4' (H) I( 6' (W) I( 5.75 (O)
Pow, t: 13.8 VDC /I OO m.1 mimmum
C.pICll1: Four Kenwood bdnd unitS:
28 MHz. 50 MHz. 220MHz. 1200 MHz
Emp'" W, lght: 2 /bs.
R, mo" MOllnt C"mp~'lbl,
Comp~'ibillty: Kenwood · 741A
· 742 ,4 · 641A · 642 A - 942 A

CALL (800) 560-7234

R-C-S-I
Radio Control Systems, Inc.
8125-G Ronson Road. Sao Otego. CA 92111

The RG-740X has been designed to accommodate those Hams
who require more capacity for their dollar. With it. you may install
up to four additional units. This allows you the option of having all

six bands, either mobile or at
y our base station. No longer
must you decide which upgrade
band units you will do without.
Purchase any orall fourof them.
The RC-740X has been
desigled with the Ham in mind.
allowing you to instaR it without
modification to your Kenwood
radio. Simply follow the clear
instructional guide and you will
be up and ready for that elusive
080

The firs' choice in
T ran sm it ters - Rece ive rs

Repea ler s
Re peater Con trolle rs

Po wer Ampl if ie rs
VOice Ma ll System s
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PACKET & COMPifiERS~
JeffrfJy Sloman NIEWO
c/o 73 Magazine
70 Rovre 202 Nr:xt/l
Pe/ertJorough NH 03458

A Brief Primer on Intemet
Access

Tuning Into the tntsrret, I've gollen
quite a response 10 my recent call lor
informa tion about Inle mel providers.
This Includes both answers iVld ~s­
tioos . Based on the questions. I pre­
sent lhis Mef primer on Inle mel ae­
cess .

What Is the Internet?

The Internet (nole the big "'") is a
conglomeration of nelWOtks and com­
puters 'Mlndwide which are comected
together USing TCPIlP (Transmission
Control Prctocotantemet Protocol).
The reason I point out the big T in In­
temel Is that any connection that In­
volves two or more networks can be
legitimately rete rrec 10 as an "Inler·
net.' The "Internet," though, specllical­
Iy refers 10 an inteme(WOr1I. de'0'8l~
by DARPA and edocalionaVinduslry

institutions lor coIlaborallon.
Today. the Internet is a collection of

pU:llic and private resources available
through ISPs (Internel Serv ice
Providers) to anyone wrtn some m0n­

ey to speoo-and lately not too muctI
money at lhat. Note: there are also
publ ic access sites thai charge no lee.
These are usually run by universities
or goverrmenl agencies.

Why Shoulcl l c.re?

AI first , Ihe Internet was the Iealm
at academiCS and military persoroet, 11
was esoteric and hard to find outside
of the academic/military milieu. Be­
cause the Internet is no..... accessible
by nearly any computer user, things
ere difteren!. There are many usenn
information and communication ser­
vice s which use the fnle rnet as a
transport. These services have lechni­
cal sounding names like 'rernet and
FTP, but by far tre biggest "star" of to­
clay's Inlemel Is the World Wiele Web
(WWW).

The 'Web· is a user-frlenr:lly. fleld­
bIe, grapllical way to retneve inlorma­
lion. The client side of the Web con-

sists of a 'III'llb "browser.· The broWser
Is an application ItIat unoerstands how
to connect 10 comp uters on the net
thaI contain information tcrmeneo as
'weo paqes" and display mem for
you. A good browser can not only pro­
vide the pages. but access 10 othar in­
formation eewcee such as "gOpher"
and FTP (File Transfer PrDlocol) . Ths
means teat the browser can be your
principal connection to the net.

A typ ical session might be some­
thing like this: First you use the 'Web
Crawle r' search engine to locate a
ham rad io page . The Web Crawler
displays a "form· 10 make the search.
11 is very simple to use; just type In
keywords of interest ("1'Iam I8dioj into
the search box on the sc reen and
press the Enter key.

Your query is sent to the search en­
gine-located on a computer in the
Computer SCience cecer nrern of the
University of Washington. in Washing­
Ion Sla te. The search engine has a
frequenlly updated index 01 me (titBfBI­
Iy) hundreds 01 thousands 01 docu­
ments. The results are compiled aoo
then sent back 10 your browser,

Next to each document in the rescn
is a score of up to 1000 to indicate
how closely it answers your query. To
look at a document you sirrlply dotbIe­
click on the doc~nt of interest. In

our example there are many good
looking re sults. and part 01 the Iisl
looks tike this:

1000 The New Ha~pshire Ama ­
teur Radio Paqe

0976 r.ttp, II teeese .enc .mcmaa ­
ter . ca , 7 0 /0h/P4qe8/h~~ . h

~,

0 896 Ham Radio Outlet has
ltoved

08 63 Ot he r QRZ pr-odu cts
0754 ht tp , l l www- bpr c .mps .ohi o ­

s ta t e. edu / cq i ­
b i n/hpp?scanner.html

0704 The LOS Al alllOS High
SChoOl Hall Ra'UO Cl ub

0701 ~r~T IS AMATEUR RADIO?
0692 AB4EL on ThePQrch
05 41 WB4 EJC ucee paCi e
0494 k~teur Radio W~ s i t e o f

DKOTUI at Techni ca l Uni­
vers i t y o f I l menau

0482 ~eqa}let Com~ercill1 Wee
Paqes

0446 Other hyper links
0431 CRZ !IOfIIe Page
0411 Bradley Univer s ity ~~­

teur Radio Cl ub
0428 WSAC Home PaCie

Near the middle 01 the list Is a doc­
ument called ·WHAT IS AMAT EUR
AADIO?"~rs try thai one. The result
in~ case is a text document with no

Don't miss a single issue. Call (800) 274-7373 to subscribe to 73 Amateur Radio Today.

HEIGHTS
TOWER SYSTEMS

Come up to a higher level with
Heights A luminum Towers . . .

, Self-su pporting tapered towers
to 120 ft at 70 mph wtnds. Towers
available for hurricane winds.

, Super -duty Crank-up Towers to 116 ft.

, Fold-Over Kit Options.

, High ("Heights") Standards in
DESIGN and QUALITI ...
Compare to other brands - the
differences are astou ndingl

, Flexible and easy installations.

9505 G roh Road Bldg. 70E
G ros se lie. MI 48138
(3131692-6711

Pioneers In a luminum tower manufacturing
- s ince 1959 -

CIRCLE 284 ON READER SERVICE CARD
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NEW LOW
PRICE!

-=-Qua<te<--=--::',y $10/yr.
• HA\IBREW Contntll

• FromKItIJ To RF Dnlp . Nell' Products
• Free Clauilkd Ads To S. bscritIft'S

• Deslp. A_ardsFor Am.arB.alden
SIS/yr. (Canada. MexM:o) • S21Iyr. (Intrl.)

PO Box 160083-Lakewood COM22tjj
VISA·Me onl , 1.800-S-HAM RIG

CIRCLE 286 ON READER SERVICE CARD



"There are hundreds of megabytes of ham radio
information out there of every description,

from text files to programs of Interest to hams­
a/l a point and a click away."

graphics, though there could easily
haY6 been some. The beginring says:

WHAT IS A...t ....TEtJR RAD I O?
A r e t i r ed ll',ili tary o ffice r in
N(rr t h Carolina makes f r i ends
over t he r acro wi t h a ha.":l i n
Lit huania . 1\n Ohio teenager
use s he r comput er t o up l oad a
ch e s s move t o a n o r b f t i nq
space s a t e ll ite , where it 's
retr i eved by a f e ll ow chess
enthus i ast i n J apan . An a ir­
craee, enqinee l'" in Florida par­
tiCi pating in a "OX cont e st ­
swaps ca ll s igns with haas i n
l ila count r ies i n a eeecene . In
Ca l ifo r ni a, vo lunteers save
l i ve s a s par t o ~ t he ir i n­
vcrvesren t. in an ClIIerlle:Jcy com­
mun i cat ions ne t . ....nd a t t he
scene Of a tl'"a f fi c acc i dent on
a Chicago freeway , a ham cal l s
tor help by using a pocket ­
si zed hand -hel d ra d i o .

There are, of course, hundreds of
megabytes 01 ham radio inlormatiOn
octmere 01 every descripl ion, from
lexl files to programs of Interest 10
hams-all a pornr an<:l a click away.
Vendors 01 ham raec equipmenl and
sottware, hams with information about:
using equipment and building things,
all of it right there tor you.

How Do I Get COfloected?

As it happens, oow is a gftlal time
to get coooectec to ee Internet. The
competi tion is fierce, and prices are
very lOw. BUI, you must know what
you are buying or you could be val\'
disappoinled.

Watch out lor "lake' Inte rnet ac ­
cess. What do I mean? Whal I ce­
scribed above comes Irom actually
connecting your computer to the Inler­
net. In olller words, through software
and an ISP's "router" you place your
own machine on the Internet as a peer

(an SQuaito all the other computers on
the net)

When I say "lake," I mean lhat al­
though you can access information
that is on servers whiCh are on the
net, your connection is by dialing up
someone else's maclline an<:l act ing
as a lerminal. This is the nature of Irr
ternet connectivity ollered by several
large reucoer on-line services. It is not
what the true ' netsurter" wants.

"Rear Internel connectivity comes
through a couple of prolocols ceuec
SLIP and PPP. SLI P means Serial
Link rmem e t Protocet, and PPP
means Point·lo-Point Protocol. They
are functiOnally equivalent, with PPP
being a bil more lIexible. Either way,
you'll be on the net.

What do I need?

The basic components or an Inter­
net connection are a "stack" and the
clients. The stack is the sceware thaI
runs TCPIIP; included in this are the

dialer and component tnat manages
the SUP or PPP connection. The most
common stack in use loday for SUP is
based on WinSock--the standard
TCP/IP servcee component for Win­
do....s-but you don't need to ....orl\'
abou1 details, your tSP IIIIiII 00 that lor
you.

The thing you need most is a reli­
able ISP. Soon (probably next issue)
there will be a list published here or

ISPs recommended by you r l eli a....
hams. Unlit then, use the repeaterl
Ask around and find out \IIIh() is 00ing
a good job in your area. Prices ....... be

vel\' competilive; you shouldn't have
10 pay more than about $2O.OOImonth
tor unlimited (or practically unlimited)
SLIPIPPP access at 28.8 Kbls access.
c crvect an ISP, and they will gel you
going.

Modem. are Important

I ....ill leave you with Ihis note: A
good modem is critical. Today, 28 .8
(V.34) modems are common, ifflxperr
Siva, and expected. " you haY6 any·
thing tess men 14.4 loday, upgrade
before you sign up lor Internel service.

It you have a 14.4 modem, seriously
consider 28.8! I can happily recom­
mend lhe USR Robotics Soortster
Y.34 modem as an excellent value. II
is an Ine xpensive enc high-quality,
high·speed modem. Make sure you
buy a V.3 4 modem, nof a V. FC mo­
dem, whiCIl is an outdated "non-starr
dard." Also. don"! be disappointed if
your 28.8 modem never connects
taster than 24 KbJs. This is normal,
because phone lines aren't perfect.

So , aller you begin your ret surfing
career, d rop me a li ne at :
nte wc e tquest.eet-q'u be glad to
hear from you! 73 de N1 EWQ iii

Sell your products in 73 Amateur Radio Today. Call Dan Harper at (800) 274-7373.

To o rder, send check or mone y o rder lo r 549.95 +
58.50 for shipping, along w ith your shipp ing address
and telephone number to :

Joe Brancato

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

C A Ra s ida n1' Add 8 1140;, S~las Tu. Alaska, Hlwl i; . Ind CaMia n
Resid!!n~ ,"elise $IOIld U,S Money Ordso & 517.10 Sh.ppng.

II you wrsh more irdorrnat>on please send a SASE 10 1tlllI abOv9 Address. For
COO ordel'$, c.r (310) 433-50860. 0U1s0de (II CA OnlIPrs Mly cal (800) 933­
HAM4 and ........ I..-.nsa~ ~, hqut.oe$ kwot8d.

y~,"THE POWER STATION

Serving the LORD
S ince 1987

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

HI's at 5 Watts for 2-4 weeks (depending upon how long-winded you
are). Also VHF, UHF, QRP, or HF mobiles such as the KENWOOD TS-SO
(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 term inals for hardwiring. 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 oft 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 battery a full CYCle, this damages their battery
and shortens its' life if it only needs a partial charge. The POWER STATION
has a voltmeter thaI shows the exact slate of charge of the battery, not
worthless idiot lights that tell you " YOUR BATTERY IS NOW DEAD." The
voltmeter can even be used to measure voltages of other sources.
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The sec:oncI blodr. doWrconverter is
with a packaged Murata ORO. (See

Photo B.) CarefUlly unsolder and re­
move the oscilla tor unit. then mount
and resolcer it 10 a printed c irc ui t
board. Even though it is lossy at 5.15
GHz. ordinary G·l 0 1/16th-inch thick
ooubie-stoeo glass epoxy board mate­
rial is used. n's workable and easily
avai lable. An SMA connector is used
to couple the RF back from the printed
circuit microstrip into a semi-rigid coax
cable . (See PIlolo C.)

Typical RF outpulls between 3 and
5 milliWarts al 5.15 GHL With 12 to 14
dB loss inherent in half·wave harmon­
ic generators, I shll get around 0.1
milliwatt output al 10.3 GHz--f1ot
bad al a~. A complete Ul1II wiItl 1N23
diode harmonic generalor is shown in
Photo D.

This method does not require diode
waveguide mounts Without the bypass
ci rcuitry commonly found in simple
diode mixer mounts, Nevertheless. the
result is a no-tore. compact, reason­
ably stable marker or lest source tor
the 10 GHz band.

In cceranon, the Murata DRCs lhal
John has encountered require 10 YOlIS

at 20 to 30 rnA for power. It is always
a good practice 10 power up the un­
modified downconverter with 15-18
vcns and measure the OSCillator and

0 0

0 0

T • ••• •• ••
"•

0
D'O

0

~ i~~0 0
0 0

Figure r. Mocific:arions ro downoonverTer pOOled Cirevit board.

The modilieatlOr'lS to the rT1g mix.er
are martled "R." Some other eoerce­
tions are necessary. DC power lor I!le
preamp is fed out the RF inpul con­
nector. For my application this is urce­
suable because the l N23 mult iplier
diode could be destroyed. Instead the
DC msernon trace marked "SOis cut
and carefully peeled up from the pnnt­
eo circu it board. The 1N23 coot-coo­
tact di ode multiplier requ ires a DC
ground return . The local oscil lator has
a two reSistor L-pad output anenualOr
which can be used lor the DC return
by si~ replac:lng the chip capacitor
at potnI or in ee RF inpUt .08 with a
jumper made from copper foil .

The capacitor was OIigiflally used
to block the output DC rrom reaching
the moer. Photo A shows both an un­
modified and a modified downcorwert·
er. Each block downconverter has an
interna l 7808 tn rea.termmai vol tage
requlator. which is retalrec. The unils
can be powered from 11 to 18 volts.
DC power is appl ied direct ly 10 the IF
ou tput Iype -F - connector. Current
drain can be reduced by cutt ing lhe
appropriate printed cucun traces 10 cir­
cunry that is not reqolred. Output trom
the ORO is abou t 3/4 mW at 5. t 5
GHz. which IS more than sutliClent 10
Orive a l N23 diOde harmonic genera­
so-

out as ex.aetfy as in ttVs ex.al'f1)le.
However. because 01 lhe relatively

low frequency of the 2 meier fig and
the lack or image rejection in the 10
GHz receiver, some confusion still ex­
tsts in image trequencie s and olher
harmonics of 146 MHz, also present.
This method re lie s on you knowing
what trequency you are on with an ac­
curacy of plus or minus 50 MHZ. It you
have no clue where you are. a Single
pi~int rerereoce will remove uncer­
talflty and provide you WIth one more
idea on how to set frequency et 10
GHz with available surplus material.

Receotty. while disseding some C·
band TVRO block oowrcooveoes. I
discovered that the internal local ORO
operates et approx.imately 5.150 6 Hz.
Doubling this frequency with a diode­
in-waveguide harmonic generator reo
suits in an output trequency or 10.3
GHz, which is conveniently in the 10
GHz amateur band. oorruet me Quali­
ty of surplus block do wnconverters
worry you. While the RF amplifier por­
tion 01 lhe unil might be damaged or
non l unct ioning , th e ORO circuit ry
needed lor lhos conversion has rarely
boon inoperative. Almost all DROs st~1

/unctIOn well.
I have oorcec lhat alter doubling.

all ttam iOi'liC:S and the lundamental are
at least 30 tjB below me desired to.a
GHz signal. The 10 GHz waveguiDe is
an e xceuent eevcoo-coton enenaator
lor the fundamental, and the etliciency
fo r tripling is ve ry poo r. Although
DROs come in several configurations,
two kinds are easy to use.

The urst involves a block cow-con­
verier that was intended tor use with a
preamp (see st ore A). The RF trout
goes to a ring mi~er which is also ted
by the local oscuaior W~h some razor
blade SUrg9fy the ring mix.er is modi­
fied to lei the local OSCillator connect
di rectly to tne RF input connector.
(See Figure 1 for details.)

VHF and Above Operation

Here is a note Of interesttrom ..kJhn
WA4WDL concerning the use of
OROs (dl9lectriC resonator OSCillators)
from delunct or discarded TVRC (tele­
vision receive only) dowoconver1ers.
These unilS are modified to provide a
man..ergenerator lor ee 10 GHz ama·
teur band. Also, John provided a
charge pump YOItage doubler that he
used to power these units from a 12­
von source. The appucauon tor this
marker generator is to provide a stable
rrequency reference and 10 use this
reference as a marker pinpointing a
specific rrequency in the wideband FM
portion or the 10 6Hz band, using it as
a guidepost for all operations. Follow­
ing are the conversion steps taken by
John WA4WDL:

One of the firsl concerns when try.
ing to operate on 10 GHz using wide­
band treqoeocy modulatiOn wiItl reoo­
fied in trusio n a la rm Gunn diode
sources is determining what lrequency
you are on. Past remedtes have cen­
tered around using a 2 meter HT teeo­
ing a diOde-in -waveguide harmonic
generalor. which works like this: The
HT IS set to a frequency of 146 MHz
and is used to transmil low power (100
to 250 mW), which is injected into a
diode in a waveguide moun! suitable
for the microwave band 01 interest. in
this case 10 GHz using WG-16. The
diode is made 10 function as a Ire­
quency multiplier. multiplying the 2
meter RF into the 10 GHz band . The
70th harmonic times t 46 MHz is ex­
aclly 10.220 MHz, a wideband FM pn­
mary frequency. Other 2 meier I re­
ceeoces are possible but do not wor1I.

C. L. Houghton WB6IGP
San Diego Microwave Grovp
6345 Badger Lake Ave
San DiagoCA 92119

ORO Frequency Marker for
10 GHz From Salvaged C
Band TVRO Converters

Photo A. TVRO downoonverters requinng a preamp. Pho'o B. DownconvertBr WIth a Murata ORO,
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DSP II Finer
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RAMSEY ELECTRONICS, INC
793 CANNING PAl'!KWAY VICTOR NY 14564

!"=-I I!!! ORDERS CALL
~..- 1-800-446-2295
..-:::::::.B III!iiiIiIIiI ORDERS ONLY

TECHIORDERIINFo (716)924-4560 FA X (716)924·4555
TERMS, s.u.r,,:'ion ,u nl.O<I. E I... 10. ' 0 day•. II not
0_ ,,",urn In 0l'igIIN0I Add SA.9S lot .~opp;tIg.
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j· CO M • 793 CANNING PKWY . VICTOR. NY 14564

Make and receive phone calls from your mobile
rig or handre-tauce with your own personal
autcoatcn. ccroecioe 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 that
you set and change at will . l~ distance toll
access is conlrolled by special e that you set,
preventing traucuient usage. All programmable
codes and set-ups are stored in special non­
volati le memory immun e to po wer failures.
Repeater owners use the SOP-600 as well for
reliable and solid repealer autopetcbes. Power
required Is 12 volts DC at 100 MA. Experience
the freedom 01 owning your own eutccatcn. on
you own Irequency. 10 us e when and as you
wish. The SOP-6oo is ma de in the USA and
carries a one year warranty.
SDP-600 Personal Autopatdt.luIly wired $249.95
SOPA 12 vott powersupply uniI $11.95

j'Com Transceiver Control
Computer Interface

Th e j'Com Tran sceiver Control Compu ter
Interlace is lunctionally identical to the Kenwood
IF-232C,lcom CT-17, Vaesu FIF-232C, Ten-Tee
305 and Heath computer interlaces. II will welk
with all races and rig control sonware whictt use
these eitertaces.
a No . xternal power IUPply Is necessary. Thercom TC interlaces require very little power lor

operatiOn.This power is obtained directly trom
the computer COMM con.

• All electronics are enclosed In the shielded
OB-25 connector hood.RFI susceptibility and
radiation is reduced,

• Fully assembled and tested.
• Fully Hardware and Software Compatible.

Works WIth all rig control led software­
Free shareware disk included!

Whal is DSP? DSP allows the -construction- of
various I ilters of greal complex ity by us ing
computer code. This allows us to have easy
access to a va riety 01 IiIlers . each perlectly
oplimized lor whatever mode we are operating.
The DSP II has been designed to operate in 10
different modes. Four uners are optimized lor
reducing mtertererce to SSB phone signals lrom
CWoheterodynes and random noise mtertererce.
Four more filters operate as -brick-wall" CW
bandpass fitters . The remaining two !ilters are
designed lor reliable recovery oT RTTY and HF
packet rad io inlorma tion signa ls. A Single Iron!
panel SWItch seiects any 01 mese filters . Easy
hookup to rigs speaker jack.

• J)Io InGRDSP DSP ... ...__
1m _a.. ,..

W9GR DSP Filter $299.95
12V DC Power Supply , $11.95

Personal Autopalch

-:-:.. " ....... I.., >~""
" "- . , . " , > ....

• • .... ... iI.,

-::" .~.' ./.:"..- .p

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

__DlGlTAl._ac.OIICYf/EADOUf
T1o(· 1 (Wo.... Q _.n _ _ $1.9lli5

HEA T SJNK JlAI'ERlAt
_99 Hoo' Sm. (6.5 . 12 ' I 61... ,,$ 2.00
CHS -1I C_~ 18 .6 , ' 101 ,..$ 22.00

w• • l ock Ha<d-to-F lnd parle
CHIPCA~"'TC

ME'Al..a.AO l.IICA~

RF POWER f1'IANSISlQRS
AACOTlIl_R CAPACITORS
IlI'lCWllWlO I¥ TROHSFOIW£RS

_ , aRClXTWIrERS
SIll. -l (I-_J ..._ .._ S 8 50
SIll.·I K\ lQ. II;l4)OIoI;lI . .._ $ 1 a6

_
low ' ... , ,"...
roo i'lormoni<.lUp to 3OOW}
10M. 15m. 2On\.4Om. lOm " 160ft>

2 Meter Portable
Arrow (sh. ft} Antenna
Thit. i. 1M oneyau. lt.~ bean! about .
Ch.n,et fr1Ila. • wa1klM rticJr. to •
4 elemt1\t beam In Ie.. The 2 minulea !-- '-- 1-- 1
Stron, & Li,ht Wei, ht r

S''''I'IHV Btsr S 73 l!Q
AITow Antenna Il>rI udeasru_
1461 Peacock PL (303 ) 663-5485
Loveland, CO 80537 Fa (303) 66J-.5065

CIRCLE 80 ON REAOEH SCRVlCE CARO
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_II lK W ATT 2-60 MHz AmpIHle<

1'OfIfUI s.ovrR:lI:S _CO'" oIfll:S~
eoaW" I'£I' ~ ._., fi9M
lOOOWoII l'£I'Z-Po<l . , 1ll.lli5
120Cl WaII I'EP . _ _ ._ ._ .__._., lI!I!l!I

1000 ....rr~ IIH1II'US/'U'UU
UNEAR " orI'U<If'R· SS8 . AI ..N

KEB61_1'K (K.) ". , Jl59. lli5
KEB67-pc e (PC s.c. "'I... .. , 18 00
KEEl67-1(Marl\ll.ll., .. $ 5.00

CCI Communication
Concepts Inc.

508 Millstone Drive· Beavercreek. Ohio 45434·5840
(513) 426-8600· FAX (513) 429-3811

CIRCU 42 ON READUt SERV1C1 CARD

_s a....
""""",,,," ;,,,

""Sf NO RESISTORS,,""It." NOCQMPROMISE
tAoV"C"l SIX EXCEllENT REVIEWS JUST

CO DON'T HAPPEN BY CHANCE
CAll. US FOR A FREE CATALOG.
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BIUL COMPANY i m.4 I
137 Manehnt... on..

F\orb....t, Cala,MIo.1'
(711)"'-0650

For d ..... i1ed In lorma t lo n and price s, call or writ.. lor our Iree c atalog. _

Use Your Reader Service Card Today!
Our Advertisers Want To Hear From You!

MAGGIORE ELECTRONIC LAB.

INTRODUCES THE NEW Hi Pro "R1" REPEATER
HERE IS A COMPLETE LOW COST VHF REPEATER, LESS CONTROt.LER, PRICE '589.00
A 35 WATT VHF REPEATER WITH VOICE. AUTO PATCH, AUTO DEALERS ETC. '1145.00

THIS IS NOT A KIT BUT A COMPLETE REPEATER WITH A 2 YEAR WARRANTY
AVAILABLE IN BOTH VHF OR UHF. FOR MORE INFORMATION CALL OR WRITE,
~GGICll'E ELEC fRONlCu.B.• IIlJO WES~ RGoW. WEsrCHESI"E'R; PA., IQM2. Pro.' ClI~f F_:ll'~

... ELECTROMAGNETIC FIELD METER ...
Reduce exposure to potentlelly harmful

elfl:1romagnellc fields. Alphalab's handheld TriFleld""
"eler me..u,.s AC electric f ields, AC magMtic fie lds
and ,.dlolmlcrowave power oenslty. Find ground faulls,
AC currenl w ires or menure high-field generalor. with
the Magnatlc setting (.2 - 100 milligauss, 60 Hz); idenllfy
poorly grounded or .hlelded equipment, high VOT or
fluorescent Ughl field., dlsllngulahhot v• . ground wires
with Electric salting (.5 - 100 kVlm, 60 Hz); measure
anlenna radlal lon palleros, leaky microwave ovens, etc.
on RFlmlcroweve leltlng (SO MHz to 3 GHz , .01 10 1
mWlcm2).

Electric and magnetic sett ing s are omnidlrectlonel,
measuring full magnitude of fields withoul the need to
reorient lhe matar. PriCe of $145 Includes de livery and
one-year warranty.

A1phaLab, 1280 South 300 West, Sail l ake City. UT 84101 . Call
800·769·3754 OR 80 1·487·9492 lor sp eedier se rvice or fre e
k1eralure on eleclromagnetic raoraucn health rlsks.

AlIAT!'IIR fU.n'ISIOff Cl:IiffV!'/fl'I'RS
"'TV:l~~n ··_·' .o995Kf
...rv.902-9:1l11G&AS-ffn _ , 58.!l!I Kf

111V'fR VHF AMfI1./FIERS
Jti W.n_~ ..." " " , 1ll 95 ....
75 W.~ Mod9I87M... . $119.95 Kj.

...._ In k. "' ",if_ Io<!
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ula lhat was buill to spec, as far as we
were concerned. It was supposed 10

put oul 10 warts of power with a lricl\le
of RF driving it. The problem was that
the unit just did not perform at a ll, and
power output was a small fracuon of
what it was supposed 10 be . After coo­
sul ting wit h lellow wizards and the
manutacturere tech rep. we cerer ­
mined tha t the possible trouble was
thaI we applied flea/ sink compound
to the heat sink and RF device. As we
all know, heat sink compound is used
to improve heat transfer to the heat
sink from the power or RF device.

We were inlormed that most mi­
crowave devices operaling al 1000
MHz and above requtre such good
ground that heal Sink compound was
not conductive enough lor these mI­
crowave freouencles. We did not real­
ly believe this, but removed the grease
anyway. When we tested the amplifier
module wit hout HIS compound, the
module produced 10 watts 0 1 power
with no other changes or moousca­
nons . Heat Sink compound was the
culprit. We had used the standard
whi le si licon heat sink compo und,
which from now on I will crassrrv as
white heal sink grease suitable only
lor low frequency work.

There are several products that are
made lor UHF 10 microwave operation
as heal Sink compounds. These mate­
rials usua"v resemble an &poKy WIth
very high SIlver or other metallic addi­
live mak ing Ihe thermal properlies
very conductive. I haven't been able to
obtain any 01 these matertars lor eval­
uation, but have ccservec some pow­
er FETs anacrec with this type of ma­
leriaL I had nol lully appreciated lhe
RF-conductive material before , bUI
close examination 01 many different
heat Sinks removed from commercial
devices showed most were using this
RF-conductive heat sink thermal com­
000""·

We had experienced a similar ex­
ample when we tried to lest a 10 GHz
Qualc:omm transmitter module by s0l­
dering the goId-plated transis1or'S heat
Sink to the rear C<lPP8r ground foil for
a quick lest. This test pro ved to be
flawed and the transmitter, which Is
rated at 1 W output. would not pro­
duce any signilicant output power at
all. When we ran our I"'ger near the

J
"Heat Sink Requited

QuIP'll rell'Jlator

lite 01 a r z-von dry cell ba ttery, Even
9-volt dry cell batteries could be used.
The main penalty in using this circuit is
the increased current drain. When giv­
en the croce between increased cur­
rent drain and no operation , I'll pick
CUlTent drain every time.

I have 10 thanll John lor one more
excellent idea lor converti llQ surplus

material Into useful microwave test
generalors. For comments , contact
John M. Franke, 23 ParkWOO(i Dr., Apt

201. Yorktown , VA 236 93· 48 19.
Thanks again, John, lor an excellent
converSiOn protect.

Technical Note Update

Our microwave group just ran into a
microwave transistor ph enomenon
that took us by surprise. It happened
With a 1296 MHz block amplifier mod-

L

"When given the choice between
increased current drain and
no operation, I'll pick current

drain every time.

29 volts; therefore the output capacitor
should be rated lor at least 35 volts.
Photo E shows one 01 the voltage
cklublers mounted in a small shield
box. The YOItage regulator is mounted
... dose proXimity to the ORO.

For some units the LM317 was re­
placed with a 7810 regulator salvaged
trom TVRO converters. Using the dou­
bler with this regulator allowed opera­
lion With dry battery packs down 10 7.8
II'OIIs, whiCh IS well beyond the useful

cuns was increased to 560 Ohms to re­
duce regulator current drain and in­
crease battery lite. Figure 3 shows the
output voltage of the doubler before
the regulator for input voltages up 10

15 IIOIts with no load and with the reg­
ula lor and ORO connected. With no
load and a supply lI'OIIage of 15 volts.
the output lrom the doubler can reach

( 7.6 . "' )
+

v

Figure 2. SChematic of Chllrgfl pump voIfage doubler witll regula""'.
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the CIrcuit supply voltages before be­
ginning surgery. For field tests. better
voltage headroom lor the voltage rea ­
ureter is desired . The difference be­
tween the required 10 volts and lhe
output of a 12-volt dry cell battery is
100 small to use a common 78 10
three-terminal vcnece regulator re­
moved Irom the cow-convener. so a
cha rge pu mp voltage doubler followed
by a '1011age regulalor was selected for
field aooncancos. Figure 2 shows the
schematic oj the charge pump con­
slnJcted

The charge pump incoIpofales sev­
eral small changes over previously
published crcuus First. the NE-555
osclllalor circuit was changed 10 pro­
duce a more nearly square wave out­
put pulse duration. Second, the recnn­
er diodes were change<! to Schollky
rectaere to reduce ine voltage drop
across the rectifiers . Schottky ecoes
have a lower voltage drop than con­
venncnar recuner diodes ; t.e ., a
1N400X-type diode wid exhibit a 0.7­
volt drop when in conduction. A SChot­
tky rectifier will exhibit about 0.4 volts
in the same eooucenon. Last, the usu­
al zen-com resistor used in mosl LM­
317 adjustable voltage regulator or-

Photo C. MUfllta DRO remounted on a circuit coera Pnoro D. Ccmple/e 10 GHz marker genera/or.
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grou'ld&d side 01 the PC board t.OOer

one ct ee transistor stages (soldered
10 ground), power output imp roved
several dB, a very unusual increase in
RF power. To get the transmitter back
in operation, we had to remove the
solder grounding all the transisto rs
and screw the devices direclly 10 an
aluminum heat sink along with the
PC board ground's common ground
toil. Then the transmitter strip lunc­
tiOned normally, and shortly we were
able to obtain the full 1-watt oulpul,....

These two examples show the e..·

treme imponance of proper grouncling
in microwave de vices. I wou ld not
have believed eithe r of these two e..­
amples, and thought that in each case
it was well wrthin a smailludge tactor
acceptable to good construction teen­
moues. Ho we ver, both method s
proved tha t the silicon heat si n k
grease we used gave very poor reo
suits. There m~ht be similar material
out there, b lll I'U report on that when
such materials become aveuetse . TNt
then, it you eecereoce weird resorts ,
Question you r heal sink compound
and, hope lully, removing it will avoid

some Quite perplelling head-scratch­....
Well, that's it lor this month. Cur­

rently we are putting together a c0m­

plete 10 GHz transce iver driven by
synlheslzer control ( 73 magazine ,
June & July, 1994). So far, the circuitl)'
for the transceiver is converting well
from a miniature PC board lor 14 GHz
10 10 GHz operation , For surplus,
check out your local cellular distribulor
Iof old. large 850 MHz cel lelephones.
They're a drug on the market, ohen in
broken cond ilion, or Just large units
wt'*:;h are pIiced very cheap or gillen

away. Lool< into them lor possible c r­
cuitry lor the 900 MHz band,

In the cell phone I picked up lor
$4 ,00. 1 have a complete RF receive
lronl end and two VCOs, one for 800
MHz and on e lo r 900 MHz. These
parts can be used on their own or an
allempt can be made to convert per­
uoos ol the cell phone. Check oct this
surplus opportunity locally.

As always. I will be glad to answer
questions regarding this and other
related amateur topics . For a prompt
reply, please send a SASE. 73 Chuck
WB6IGP II

VlS8, Me, UPS COD

Tom (W6OROI
Maryann (W86YSS)

(818) 447-4565 ""' ......"-""
P.C. ELECTRONICS
2522 Penon Lane Arcadia CA 91007
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>10 Wall pep

Transceiver
Onfy$499
Made in USA
Value + Q uality

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
phono jacks. Add 70cm antenna. coax, 13.8 Vdc @
3 Amps, TV set and you're on the air - irs that easy!

TC70·1 0 has adjustable 10 Watt p.e.p. w ith one xtal on
439 .25. 434.0 or 426.25 MHz & properly matches RF
Concepts 4-11 0 or Mirage D1010N·ATV for 100 Watts.
Hot GaAsfel downconverter varicap lunes whole 420-450
MHz band to your TV ch3. 7.5x7.5x2.7w aluminum box.

Transmiltors sold only to licensed amateurs, lor legal purposes,
verified in the latest Callbook or send copY of new license.
Hams, ca ll for our complete 10 pg. ATV catalog
inc luding downconverters , transmitters, linear amps,
and antennas for the 400 . 900 & 1200 MHz bands.

GETTHEATVBUG

CODE: 73M01

ifi]j de sn
for a ll of your
electronic parts
needs. Our 332
page ca talog has
over 21,000 items
including semiconductors, tools, tes t
equipment, power supplies. com puter
components, connectors, ca ble and
two-way equipment too'

The :\IC~l line of 2l1.U7OCM radios.
an tennas and accessories are
pu rchased directly fro m the best
manufacturers in the world , offering
the utmost in pe rformance at prices
near half the competition.

Discover what you shoul d be
paying for power supplies , mobile
and base a ntennas, duplexers and
other accessories. Gf-t your free
catalog today!

Call 1-800-543-4330
Or mail the Inquiry card bound

In this section ,
M CM ELEC TRO N ICS"
G= CONlO,*H _ _ DR
="Tl'A\IlU.t . 0 " 45459-4072" _ 6_ 11 1;_
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Voltage Regulators

Most projects today need regulated
DC power. These circui ts keep the
output voltage stable despite changes
in toad current demand or changes in
the applied AC voltage. Normal power
line voltage fluctuates 'rom 105 10 125
volts RMS quite normally, and during
summer "b rown-out" co nd it ions it
might droop below 100 vo lts RMS.
This is a 9- to t o-percent nucruancn
(some e xperts say thai rs-percent
fluctuat ions are nol as rare as you
mightthinkl .

Anol!ler advantage 01 the voltage
regulator is that it reduces the ripple
conSIderably. I recall a salesman v.1lo

came by a snco I worked in (early
1960s) and told us he had a DC power
supply that would power C8 radios
and car radios, and had 'me equiva­
lent of one farad o f ripple filt eri ng."
What he was telling us was that Deloo
Electronics had used electronic von­
age regulation In their P-612 power
supply. and the voltage re gulator
smashed the ripple down as much as
a 1,000,000 IIF utter capacitor! That
power supply was a '1irsf lor us, but
today such power supplies are con­
moocece.

Fortunate ly, loday we can b uy
three-Ierminal IC voltage regu lators
that provide a ',xed (standard) vollage,
and have current ratings 01 100 rnA,
750 mA or 1,000 rnA. deperlding on
the type. Figure 2 shows a typical Cir­
cuit using these regulator devices (Ul

classical lull-wave Circuit shown in Fig­
ure 1A , and not the bridge rectifier in
Figure 1B. II a bridge Circuit is used.
then the transformer may have to be
deratacl by ere-nan. In other words, if
you need a t -ampare power supply.
then a z-erroere center-tapped trans­
tormer is needed. If the transformer is
intended lor bridge service (and has
no center tap), then a 1-ampere trans­
former 'MlU1d be needed. You can of­
teo get away with not derating . but co­
ly for short duty cycle cceeatoo. You
may literally be "playing wilh fire" if
you run the lransformer too dose to its
apparent maximum rating.

D1

D2

NO

BR1

NO

T1

T1

Figure f . A) OassiCal rectifier CiraJit; B) bridge rectifier.

11 5 VAC

110VAC

A)

. )

the reclif ier output. A good rule of
thumb is to use about 3,000 "Flam­
pete for unregula ted DC power sup­
plies. The actual value depends on the
ripple factor desired, but the rule of
thum b se rves ro r most peop le 's
needs.

The recuuer in Figure 1B uses a
full-wave bridge slack (BR1). Allhough
you can make a bridge rectifier with
four s ingle diodes (e.g .. 1N4007 ),
bridge stacks are easily ava,lable in a
number of dttterent package styles .
The AC irl>Uts will be martl;ed wrth the
letters "AC" or the sine symbol "- ."
The positive outpul is marked with
a ".' symbol , and the negative with
the "-" symbol. One common roon Or
package thaI is poputar today is the
DIP package that looks like a four-pin
DIP integratacl circuil package and tits
onto 0. 100 x 0,100 perforated wiring
board,

The transformer does not use a
center tap, because the common ter­
minal is established by the bridge net­
wo rk inside BR1 . A center- tapped
transformer can be used , but some
caution is needed. The current rating
01 the transformer is based on the

Ground

0 '
l N4007

is ~ml1ed to that range.

Rectifier, . nd Transformers

The raw AC power light off the hne

isn't usetul for electronic circuits. no
matter what the voltage is. The DC
power supply will use a transformer to
reduce me voltage to the range need­
ed by the ceccn and than a recmer to
convert the bidirectional "sene­
sioewave' AC to pulsating DC. When
filtered , ttns pulsating DC makes a
reasonable version 01 DC electr ical
power and can be used for many eec­
troniC cecot s,

Two forms of rect il ie r circu it are
shown III Figure 1. The Circuit in Fig·
~e lA is the classic:allull·wave rectifi­
er. II req uires a transformer with a
center-tapped secondary winding. The
center lap is connected 10 !he chassis
ground (o r co mmon line when no
chassis ground is Used), and is the ze­
ro-vons refe rence point. The outer
ends of the winding ("A" and "8") are
connec ted to the anode ends of me
recti'ier diodes (0 1 and 02). The cath­
ode ercs of the rectifier diodes are
connected to lhe load (represented by
resistor Al ).

The rectif ier diodes have lwo rat­
ings: forward current and peak inverse
vohage (Ptv). The forward current rat­
ing musl be at least the same as the
maKimum output CUrTeot of the power
supply, and a 20- to 4O-peroent over­
rating would be a rsce safely factor.
T he peak inverse voltag e ra ting
should be et easr 2.83 times the RMS
value of the secondary winding vOII­
age u.e., the voltage 'rom the center
tap to either end), For most low-volt­
age applications, using a lOO-volt PIV
(or higher) rectifie r diode will suffice.
Most people just go ahead and use
the t.cco-von PIV units . such as the
l N4007.

A fi lter capaci lor C1 is used 10
smooth out the voltage pulsahOns of

CARR'S CORNER"'F......'~~

@

U1 Ho'
78xx +

C1 + C2 C3 C4 +Vin 2200 01 0.1 100 Vout

u F uF u F u F
- Common -

Optional-

+

Figure 2, Volrage regularor using a three-lerminallC vol/age regulator.
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Some Miscellania About DC
Power Supplies

Every lew months I dip into the mail
bag and try to answer some questions
nom readers. A fair amount of mail ar­
rives, and I try to answer as much or it
as possible. Unfortunately. Chat' s root
always possible, so please forgive me
il you wrote 800 didnl gel a response.

Voltage-Regulated Lo_ VoItage DC
PQWef' Suppl ies

Although most 01 my ma ~ lends to­
wards RF circuits. anlennas. and the
like, a substantial number 01 people
over the las. year or so nave asked
questions about low-voltage DC power
supplies. I suspect the reason lor this
interest is that ham shacks and SWl
l istening posts today have a 101 of
store-bouqnt and home-brew projects
(yes. hams still build ... the naysay­
ers notw ithstanding), gadgets. acces­
sories, and assorted oc-oece that all
fu n on iow-vonaqe . low-current DC
power supplies. Furthermore. many
(maybe most) 01 those Items wanl to
see regulated DC power. rather lhan
sifTll/y rectified and filtered power.

The type of DC power supplies thaI
are needed are typically 3 10 28 \lOlIs
DC. with most of!tlem being 5 VDC, 6
VDC, 9 VOC Of 12 VOC. Cul'l'eOt rat­
ings range from 100 rnA to 1000 mA
(1 AI , with only a few being higher
(some 5-VDC circuits With a lot 0' old­
er style TTl digital ICs might want to
see 3 to 5 amperes of current, and
some 12-VDC units intend ed for in­
me -shack operation 0' small 2 meter
or higher handhelds or mceue rigs
want 10 see Similar cu rrer u rat ings).
For the most part however. we need
l()O()-mA, Of less DC s~"es for add­
on outboard do-dads: this discussion

Joseph J. Ca" K41PV
eo. Boll 1099
Fa"s Church VA 22041
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CA T~300 Controller Board $299.00 Wired and Tested

Write or Call for a brochure describing the CAT·X C Controller,
including schematic, voice word list, and control functions,

,/Female Voice & Souna Effects
,/Programmable Counery Tones
,/Programmable Codes and Timers

Computer Automation Technology, Inc.
4631 N.W. 31~f A vt'IU"~ , Suite 142, t on Lauderdale, Florida 33J09

(305) 978-6171

I CAT-300 Repeater Controller I

Features Include:
~ Voice Synthesizer
./ (412) Word Vocabulary
~ Twelve Voice Messages
./ Two Voice Identifi ers
./ CW Identifi er
./Full Feature Autopatch
,/ User Speed Dials
./Emergency Speed Dials
./Reverse Autopatch
./DTMF Key Pad Test
./DTMF Repeater Access
./DTMF RepeaterMuting
./ (56) Control Functions
./Remote Control Switches
,/Hardware Logic Inputs
,/DVR Controller Ready *

Attention RepeaJ.er Owner:
Finally a repeater controller with a Tl voice synthesizer and fu ll
fea ture autopatch incredibly priced at $299.00.

Next Month , . ,

Next month, we will f inish this topic,
and look at a variable output VOltage
regulator and some switch ing
schemes for DC power supplies , iii

marked with type numbers that have
an ' L" (for "low powe r") in the pa rt
number. Thus, a "78L05" is a 5 VDC
output regulator with a TO-92 plastic
package and a 100-mA current rating.

Capacitors C2 and C3 are used to
keep noise from affect ing the opera­
tion of the voltage regu lator. These
0.1- to 0,47-I-\F capacitors are to be
mounled as close to the body of the
regulator (Ul) as physically possible.

Capacitor c t is the ripple filter,
and should have a minimum value of
1,000 ).IF/ampere (some say 2,000
).IF/ampere). For the typical t-arroere
power supply, I prefer to use a 2,000
).IF/50 WVDC unit. Note that C1 is
marked with polarity These capacitors
must be installed cc .recuv, or may
blOw up!

The output capacitor C4 is used to
smooth variations caused by sudden
shifts in load current II has a rating of
100 I-\Flampere_ II C4 is used, then
diode 0 1 should also be used. This
diode is reverse biased during opera­
tion, but when the power is turned off
it will become forward biased any time
the voltage across C4 is greater than
lhe voltage across C1. This keeps the
charge in C4 Irom damaging the sub­
strate layer inside Ul.

is the regulator).
Two different types of part number

are seen on the regulators . If the
device is of the l M-340 series, then
the form of the type number is
"LM-340n-xx' The -o - indicates the
vouaqe rating. If it is "OS" or "5," then
the device is a 5 VDC unit; if xx is
"12," it is a tz-von requlator. The ' n'
mayor may not be seen, and indi­
cates the package type {which also
tells us the current rating}. A "K" indi­
cates a TO-3 diamond-shaped power
transistor style 01 package, while a 'T'
indicates the TO-22O plastic package
device , Thus, an "LM-340K· 12" is a
tz-von regulator with a TO-3 package
(which means that il is probably a 1­
ampere device). TO-220 devices are
typically rated conservatively at 750
mA in free air, or 1,000 mA if heat ­
sinked.

Bequtators of th is type with nega­
tive output voltag e are ma rked
''LM-320n-xx." There are pin-out differ­
ences between the LM-320 and
lM-340 devices, so look it up betore
using the regulator,

The alternate marking scheme is
'78xx," in which the "xx' indicates the
vonaqe output rating. The 7805, there­
fore, is a 5 VDC device, and the 7812
is a tz-von device. The negative out­
put voitage versions are "79xx" (and
again, pin-out differences exist).

Small packages, such as the TO-92
plastic transistor package. are rated at
100 mA o These devices are etten

CIRCLE 268 ON READER SERVICE CARD

The NEW PacComm PicoPacket
.EPROM and RAM arc sock­
eted for ease in upgrading firm­
ware and increasing memory.
RJ·45 serial cable with adapter
to Db9S. RJ-45 radio cable has
real wire - so lders easily to radio
connectors.
Instruction manual . schematic.
Quick Command listing, power
cord included.

Options

12Sk or )12k RAM.
Term inal programs for both DOS l-ull -time UPS port (second serial
and Windows" included. port) with real-time dock and 128k.
Personal Message System with all Mating G PS receiver. A Trimble
the stare-of- the-art features. Svecstx-Cfvtz receiver tits in a sep-
APR S (Automatic Packet Reporting arate case the same size as the Ptco
System) compatible comprehensive and attaches via an audio stereo
UPS support huilt-in . cable ,

PacComm Packet Radio Systems, Inc.
4413 N. Hcspendes sc, Tampa. FL .1.'hI 4-7h lS

+(S131 S74-29S0 Pacsrmilc : +IS J.\. S72-XhYh
BBS: +(8 13) 874-.1078 CompuServc: 7657h.21 XI.1 Internet: ernailw paccomm.com

O rders & Catalog Requests : (8IX» 48h-7.188 124 hour VOKC mai l I

Compact! Only I" x 2.5" x 3". An
inch shorter than a pack of ciga­
rene,
Powerful l L.~ lSI high integration
MPL' with one megabyte address
space. A real powerhouse.

Inexpensive! Unly US$129 t32k
RAM model).

Perfect Beginner's TNC! Every
feature you would expect in a
' normal size' AX.25 12CX) baud
TNC. plus:

O n- Line HELPI So easy to learn!
Type Help and a command name (or
part of a command name) and rc­
ccjvc the correct spelling, shortest
abbreviation. default valuets). ac­
ceptable values. and a short exptana­
lion of its function.

CIRCLE 1$2 ON REAOER SERVICE CARD
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each mission. Recently. the FCC and
NASA tlave authori~ed retransmission
of other published e~pendable vehicle
launches, so you may nol have 10 wait
lor a Shuttle lIight 10 tune in !he action
on the USATS repeater.

There is a weekly activity nighl ev­
ery Wednesda y evening at 19:45
(7:45 p.m.) ET. Although the usual
ATV l alk-frequency is 144 .34 MH~ ,

oomg !he activity n91llhe group uses
the K4GCC 146.94 (-600) receerecte­
rrccs lor counldown coverage all over
the Cape area . This machine is a
great place to meet the locals ju st
about any time dunng the rest of the
week as wel l. You never know who
might show up on this machine. One
night Ernie K4RBD started up a con­
versation with WA4SIR, It turned out
to be Mission Specialist Ron Parise,
who had a quick chance to make a
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an ATV Electronics 5-wan exciter driv­
ing a D-100ATVR repeater amplifier.
Alter passing through an Intemational
Crystal VSB filler (ICM--407), the sig.
nal is led up 718" hard~ne 10 a 10 d8d
gain Sinclair vertical collinear e t 235
leet The USATS system in its cull'elll
conliguration was assembled by John
An derson K4GCC, Ern ie Baldin i
K4RBD. Bud c necken WOTPB and
Dave Glenn KD4SfR with muctl l inan·
cial support Irom Gordon Seaward
KA4FFA.

Tune inlo l he Action

II you are in the central Brevard
County area and would 'ike 10 tune in
the activity, you can see the repeater
10 for 20 seconds 00 421 .25 MH~ (ca­
ble-ready channel 57) every 10 min­
utes. In addition, the repeater retrene­
mits NASA Select continuously during

A

v

_10_-.00_
• «XI ... 'IIIIU'Q _

I
"'"-
PC EIMJI.. ...

ATVR-4 n II..

I~

:-~..= I

K4ATVIR ATV REPEATER
Launch lnfonnation Service
& Amateur Television System, Inc.
Drawing Sys-1 Rev. e
June 22. 1993

V . Video A = Audio C. Control

--

s nn\.. ­
{NASA _

--

Figure 1. Diagram of the K4ATV LlSATS repealer syslem in Cocoa. Florida. (Drawn by Mike Hadley Kcnc v.)

Ham Televis ion

--

Number 17 on your Feedback card

Poster" ' . A non -volatile RAM car­
Iridge can be loaded wi th up to 26
scrolling (or flashing) messages that
sequence announcements 01 currenl
amaleur radiO news and inlormaloon,
including a dai ly upda ted l isl 01
planned NASA launches and color test
patterns co-screen via the repeater.
The messages can be uploaded easily
from one 01 the control operators from
their homes (K4RBD or N4KCI) via a
1200 bps telephone modem. In acld,·
ton, they plan to inslail a tower cam­
era to aid in Skywam observations,

The transmitter system consists 01

8lll8roIm W88ElK
cia 73 Mag;uine
70 Fblte 202 North
Petertxxough NH 03458

L1SATS

Arv

Ttlere is a very aeliva ATV group
near Ihe Kennedy Space Center
called LISATS (Launch Information
servce & Amateur Television Syslem,
Inc.). Due to their close prox imity to
lhe space center, lhe LISATS group
wanted their ATV repealer (with the
~ery appropriate callsig" K4ATV) to
feature ccnnnuoos coverage of Ihe
NASA Select video leed during each
Space Shuttle mission . l ocated at a
com mercial radio station's studio site
(WLAQ) in Cocoa. Aorida, the K4ATV
repealer opera tes wi th an inpu t on
434 .00 MHz and an output on 421.25
MHz.

There lire around two dozen ATV
stations in the area thaI can access
the ATV repealer. Since the ou tput
can be tuned n via a cable-ready VCR
Of TV (cable channel 57). \tie LlSATS
group has a wide aodience Ihroughout
cenlral Brevard County. Since their
81'lteMa is Ioc8ted al the 235-i0oi Iev­
III of rile WLRQ tower_the K4ATV mao
chine can be seen 0Yef 30 miles away
under normal eondilions. A number 01
schools tlave receivers in their class ­
rooms thai can tu ne in the Space
Shuttle coverage. The USATS group
also provides the NASA Public Affa irs
Office with handouts and information
about their system that is given to the
press dur ing every Shuttle mission.
Since the repeater is near the Shettle
launch area, a snow-free picture can
be luned in with a small portable TV
lor those observing the launch Irom
the various launch viewing areas. It's
greal lo see live NASA coverage while
actually watching the Shultle take 011.

The K4ATV Repealer

The receive antenna is a Hustler 10
d8d verbcal ooI. near located 400 ieet
up on rile tower (see FlQUfe 1 for a di·
agram 01 the K4ATV USATS system).
Alter going through a VSB filter. lhe
video and audio are demodulated with
a P.C. Electronics ATVR4 receiver. All
video and audio switching and 10 tim·
ing are conlTolled by a Micro Comput.
er Concepts VS·100 ATV repeater
controller. Using DTMF tones on either
70 em or 2 meter FM. Ihis controller
can sw,lch up to 10 video and 4 audio
sources. Currently. the repeater call
be coonclted to retransmit the re­
ceived video from 434,00 MH~ , NASA
Select (as received by a Panasonic
1000 TVRO system). the L1SATS logo
(VDG·1 video identifier) or a comput­
er -controuec bullet in board system.
The bulletin board screens come from
Ihe Output 01 a Commodore 64 run·
ning the Engineering Consulting Video
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$5~a~h
12to, $10.00 1

,,,,

CAT# CBL·3

Bui lt·in
CCFT b<!ck lighl.
Overall
dimensiOlls:
10.19 ' X 7"
X 0.35 '
VieWIng area:
788" X6·
Dot size:
0.27mm X O,27mmWhile
dots on black background,

CAT # LCo.31

FAST SERVICE· DISCOUNT PRICES

Originally desigrwd for laptop computer/nota pad.
Burlf-in digiti2er 10 be used WIth a stylus (not inclUd­
ed) lor hand wntton notations. Or- board dnvcrs.
Operates on 5 vdc (logic) and 18 voc (LCD).
Full docume nlalion ir.ciudad

SHARP LM64P90
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MAIL ORDERS TO;
ALL ELECTRONICS

CORPORATION
P.O. Box 567

Van Nuys, CA 91408
FAX (818)781 -2653

CHARGE ORDERS ro Visa. Mastercllrd or Discover

ULTRASONIC
TRANSDUCER SET

ORDER TOLL FREE

1-800-826-5432

Murata-Erie . MA40A3R & MA40A3S
40 Khz transmitter and receiver, matched
pair. Band width: 4K hz.+, Ideal for
remote control sySlems, burgiar alarms.
flow rate detectors, etc,
O,54"diameler X 0.47'" high,

CAn UST·40

Originally
made to
connect Digital Audio Tape
machine to a remote co n­
troller, Ihis "snaee" cable con­
sists of four separate 9 Conductor
plus drain wire , foil-shielded ca bles in one jacket.
The conduetors are stranded 24 AWG wire. Each
end of each smaller cable is terminated with DB­
gp connectors, The cable is well-made and quite
f1ex,ble for its size Snake cab le nominal 0 0 . is
052'·. Inte rior cable 0.0. is 0.15" The outer jack­
et can be siit and removed II only the 9 conductor
cable is requ ired OB-9 connectors Include thumb"
screw boid-cowns. If you are
USIng multiconductor shielded
cable this Is a great deal.
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www.digi tal.ne1. Once in the Florida
On-line home page, look under Local
Ham Radio clubs and then cnck on the
entry tha t reads Launch Information
Service & Amateur Television System,
Inc. Thanks to Ernie K4RBD for the
above infonnation. iii

Ihe L1SATS group (members receive a
very informative neweiener), you can
write to: Ernest Baldini , 453 Walls
Way, Cocoa Beach FL 32931. Emie's
E-mail address is ebald ini@ddi .
digrtal.net or emeslb1eaor.ccm.

For those of you on the World Wide
Web on the Intemel, you can browse
through the L1SATS inlonnation page.
To access t his screen . log on 10
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"It turned out to be Mission Specialist
Ron Parise, who had a quick chance to
make a QSO iust before he suited up to

head out to the launch pad!"

partic ipated in Red Cross simulated
disaster drills , With several of the
members transmitting pictures from
mobile stations back to the command
center. Anolher project in tile works is
a backpack 1200 MHz ATV unit

II you'd like to nro out more about

QSO just before he suited up to head
out to the launch pad!

In addition to NASA coverage, the
Brevard County EOC (Emergency Op­
erations Genter in Rockledge, Florida)
has an ATV station that can be used
through the repeater. The llSATS
group has also successfully demon­
strateo the usefulness of ATV for
emergency preparedness. They have
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Join the FUN on the

Anyone with a Technician Class
license or higher can work

the
./.:,;j~

SATELLITES
YES!

Coming SOON
Phase 3D

Learn how: Join AMSAT today!
Limited Time OfTer: '"'_ . ' . &rmr....Io~.FRi:E :

ORBIT. • Sa I~JIju- InKklDI: <Oft" "R by WOSI.
OR

Up{Oown • Software listing all the amateur satellites with their
modes and frequencies by KFOJT

Ou..: 130 U.s. S3I CanadaiMe_ico, S4S "'sewtwt. VISA,tltC ~.cI

~":' A"nnSAT
':~

PO Box 27 WaSh ington, DC 20044
Phone: 301-58~062

OSCARs

:\ton ~lodM

MOft B.'lIlds
["'n MORE t'Us

TVe-4G
only $89

SEE THE SPACE SHUTTLE VIDEO
Many ATV repeaters and individuals are retransmitt ing
Space Shutt le Video & Audio from their TYRO's tuned to
Spacenet 2 transponder 9 or weather radar during signifi­
cant storms, as well as home camcordervdeo. If it's being
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 ove r - all you need is one of the TVC-4G
ATV 420-450 MHz downccnveters. add anyTV set to ch 2.
3 or 4 and a 70 eMantenna (you can use your 435 Oscar
antenna). We also have ATV downconverters, antennas,
transmitters and amplifiers for the 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, call for our complete 10 page ATV catalogue.

(81 8) 447-4565 m·1 Sam·5:30pm pst. Visa, Me, COD
P.C. ELECTRONICS T~(W'ORG)
2522 Paxso n Ln Arcad ia CA 91007 Maryann (WB6YSS)

REPEATER CONTROLLER
W ith AUTOPATCH $139.95

DrMF Controlled Auto palch and 4 control o utputs. Switch
selectable C WID. VOX or COR receiver control. Assembled
tested board . LED's fo r Po wer. T X. RX , Phone. In tel 8748
microcontroller. Board size 3 ,8 x 6.3 inches . You add receiver,
tra nsmitter, power supply ( I:2\.), phone line. and antenna
system. C ircuit board is to p quality. double sided. plated
through holes. solder mask o n both sides and parts legend.
Sh ipping S4 for UPS GROUND or S6 for UPS BLUE, COO
add S4 . For more information call or write to:

_ John Bell (702) 267-2704
1381 Sa ra toga St. M ind en. NV 89423

PCB 1Schematic CAD - from $195
EASY.pC - For s ingle sided a nd
multilayer boa rds to 17"x17".
Phenomel\8lty fa st and easy to use.
Over 16,000 co pies in use worldwide .
EASY.pC Professional for boa rda up to
32" x 32" at .001~ resolution. 16 layers.
Schematic capture and nellis! extraeuen .
integ rates sea mlessly with P ULSAR a nd
ANALYS ER III. Runs on PC IXTIATI
28613861486 with EGA or VGA dis plays .

ic Simulation - from $195
"'"~~~~~~~ PULSAR a nd PULSAR Profes sional·r- Full featured d igital log ic simulators.

Allow you to tes! your designs quickly a nd
Inex pe ns ive ly wit hout th e nee d lo r
aoh isticated test equipment.
PULSAR can detect the equivalent 0' a
picosecond glitch occurring once a wee k!
Runs o n PCIXT/ATI 28613861486 wil h
EGA Of VGA dis la s .

Analogue Simulation - from $195
~•. _ ...... =:- ~ _ ._ ,,: ANALYSER III a nd ANALYSER III Pro .

• , _ --j .•-. Powerful linear circuiI SimUlators have fu l
: ;1 '\ ;; ' : . ~ graptwcal output , handle e'e.t'e.c'e. Bipolar
~ :J \ ! / Trans istors , FErs, Op·Amp's , Tapped
::;--.... : : : Transforme rs a nd Transmission Unes etc.
.3 \ ': ' - Plots Input and Output Impedances . Gain.
: \ , : . ~ Phase and Group Deia y. CoveraO.OO1 Hz 10
.: -_\,:~ =_.__ . _ >1 OOHz. Runs o n PClXT/AT128613861486

with EGA Of VGA disp~ s.

For information wr i1e, fax or call:

Number One Systems
REF: 73, 1795 Granger Ave., Los Altos, CA94024

(415) 968 9306
VISA and MasterCard welcome.
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Model CPX counterpoise k it fo r Butternut models
HF9Y-X, HF6Y, and HF6Y-Xj substitutes for g round or
elevated rad ia ls. Se lf-supporting tubing bolts onto
base 01antenna. Mast not provided.

BUTTERNUT ELECTRONICS CO.
P,D, Box1234. Olmito, IX 78575 (210)350-5711

Model HF9V-X (shown to the left) for 80175, 40, 30. 20,
17, 15, 12, 10 and 6 meters.
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A NO-RADIAL VERTICAL
THAT COVERS 80 OR 75 METERS?

THERE'S ONE NOWI

No, we won't insult your intelligenc e by t ell ing you that it's a
'ttattwave" or that ANY vertical will operate more efficiently without a
good radial system than with one; it ce rtain ly 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
muniband vertical in the business, the HF9V-X, over our counterpoise
kit. You'll not only save a tidy sum but you'll work OX thai the shorter
and more lossy no-radial "haltwaves" can't touch because both the
HF6V-X and HF9V-X use longer active element lengths for higher
radiation resistance and greater efficiency on more bands than any of
the so-called hatfwaves. Ask for our free brochure for complete specs
on all Butternut models and receive technical note DLS- l -Dirty 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 way!

Sell Your New & Used Gear In BARTER 'N' BUY
Classified Ads Workl Call Today. 1-800-274-7373
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P.O, Box 80096, Fort Wayne, IN 46898
(219) 489·1711

Visa' MasterCard ' Check· MoneyOrder , COD
Mone ·Back Guarantee

Slow Scan TV
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lI S StNrrun Sl. , 7
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INNOTEK Inc.

doesn't have to be expensive anymore!

X·BAND TRANSMITIER

Mriature (:M x~ x
1-)GaAsrncrostcp
transmitter pro­

vides 10 dBm centered at 10.525 GHz.
Integrated microstrip patch antenna elimi­
nates the need for an external antenna.
Advanced matchir,g techniques secured
good1emperaturestabilitywith Iowfrequency
ptJlling.Great lcrlonq-ranqetesnnq 01radar
detectors, calibration 01 radar receiving
equipment,andpoint-to-pointcommunica­
tion links.
Complete Assembled System , $39,00
Parts & Inslruction Kit .., , , $29.00

Plus $2,00 Shlppmg andHand/lflg

~c.-SSTV .. ' " _ _ n ' $l)9~

E...,. d/Il' """ ..,-. i<alioIIby .......
-....- Joio Ihe ,," ..1IaI )'OIl I>ealn_
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Marc I. Leavey, M.D., WA3AlR
6 Jenny Lane
Baltimore MD 2 1200

By all accounts, one of the most
popular versions of !his colulTVl is the
one which you all help wrue . The
ceestons you all pose are often the
launching sites lor some 01 the more
lasCinating topics covered in "RTTY
Loop· So, 10 start on the nineteenlh
year 01 thiS column, let's tum to the
mailbag.

Glenn Inman VE61NM 01 Sherwood
Pa rk, AB , Ca nad a, sends along a
question as to wheth er or not I am
aware 01 a scheme to use !he Radio
Shack Color Computer lor packet or
RTTY without any TNC. He WOUcllike
to dediCate a unit to jusl these modes.
With three CoCos kicking a round,
Glem ttlougtt he may be able to use
software ralher than buy a mLJIimode
TNC. Well, I did took into the packet
question a lew years back, and was
rathe r disappointed . It seem s thai
while the 6809 CPU 0' the Color Com­
puter is not unable to do the work, the
COCO itself may well not be up to the
task. However, RTT~ Is a d ifferent
slolY.

several years ago, a routine was
pobnshed here in "RnY Locp" Ihal
can aO:::OlllpiiStl RTTY sending and re­
ceiving with only a sirT1>le inter1ace for
lhe audio-to-d igital conversion. The
quiCkest way 10 obtain lhe scnwee is
on the COCO SIG on Delphi. Search
the te lecommunications library l or
"RTTY,' and you will see several pro­
grams lor RTTY on the CoCo. Good
lucl<, and let me hear ' rom you. Vern
Mode land WAOJOG drops a Com­
poSeMl E-ma~ relaling that:

S imple Progrl ml PlUI Hardwl,.

"As an old broadcast newsman who

Amateur Radio Teletype

started more than 4,000 days harvest­
ing and devouring the output 0'a bank
of teletypes , I'v e reluctanlly had to
give away my Model 15, then turn
down the gift 01 a complete M000I1 5
Send-Receive setup with raperf, due
to lack 01 space in rebremenl. It leaves
me wi th only this Tandy 1000 TU2
with 2·meg hart! drive, and my HF and
VHF Kenwoods with whiCh 10 transi­
tion into RTTY in the computer age.
I've read lhe ads closely, leaming not
enough, and art icles, but still have
Questions. And there Is no one close
10 this location on whom I can count
lor technical counsel as 10 the avail­
able prog rams, o r prog rams-p lus·
hardware. thaftl put me back on AnY
sirT1lly and without a lot of unneces·
sarily elq)enSiY$ bells and whistles . I'd
welcome any thoughts. suggestions,
or direction you fright ofler."

Well, Vem, you have two ways to
go. II you want 10 play around with a
solution low on cos t but a bit mo re
time inlensive, you can IIY some 01 the
programs that will run RITY and cmee
digital modes on a computer without a
hardware terminal unit. A took at the
programs in the "ATTY Loop' Soft­
ware Collection wililum up many such
programs. Altematively, you can use
the computer just as a terminal , and
count on a hardware terminal unit to
00 the hart! wor1l.. While ttlis may cost
a tad more up lroot , you may be re­
warded with a Quicker path onto the
air, and a ne~ible co-t-e-err setup.

Whichever way yo u choose, yo u
have e e nucleus 01 a capable digital
station, let me hear l rom you With the
story 01your next steps.

A prob le m 01 a ditle re nt so rt is
presented by Wayoo WB4OGM. He
is Iooki1g lor sources lor inlormation
on suppressing computer-geoorated
AFI for HF radios . He was work ing

on getting back into RTTY and was
Irying to Quiet a PC XT wi th mono
monitor using a HAl ST-8 TU. He had
the PC pretty Quiet, but the monitor
generates a lot 01 noise , apparent ly
through ilS cabinet , because chokes
on the power and data cables didn't
seem 10 help.

Well, Wayne, I agree that the etas­
tic cabinets 0' eal1ier monitors present
a problem. Other than switching to a
more modem monitor, one whictl limits
extemet emissions, I have no good
way to eunenete RFt trom such de­
vices. Putting chokes on all external
leads is usually helplul , but sometimes
eveo they WOl1'1 help.

larry Antonult WB9RAT of Marbor·
ough, NH, writes:

HAL

"I'm a now-and-aqatn RTTY fan ,
with my PK-232. but my biggest fault
was gelling a lellow ham hooked. The
problem is, he keeps as king me all
these questions, as ill know wtlat I'm
talking about . He's been using an
MFJ-1224 with a CoCo and is happy
with it. Unlortunately, at the last ham­
lest he bought a HAL ST-5OOO ($50).
Once he b rough t it over and we
dlecked it out and found out it was on­
ly a demodulator, he was less than
thrilled. However, the great name of
'HAL' still made us press on. At pre­
sent, we know that (1) It's just the de­
modulalor; (2) it only puts out 20 mA
loop signals, not TTl. or RS-232 tev­
ers: and (3) I have a 20 rnA to R5-232
converter Irom something e lse he
COUd use. but ttlis WOUcl stil give us
BaiJOOl. rather than ASCII , to hiS IBM
PC. We would like to get the HAl go­
ing on his PC. but maybe lor the
wrong reasons . , , ,

QUESTION 1. "Is the HAL going to
be a bette r performer than the 1224?
This was our inilial thought, untIl we
realized that the HAL was ten years
older than the MFJ. Neither schematic
looks that much more Intense in the
audio Mering Circuits, etc. Should we
just put the HAL on the rig lor looks ,
and use the 1224 inStead?

QUESTION 2. "II we shoukl pursue
the HAL.. 00 you know 01any Baudot
to ASClI !1ZmOS or programs fhal are
appropriate? I have access 10 any 01
your erncies o ve r et Pete rborough
(and in the basement) if any come 10
mind.

QUESTION 3. -c en you rec om­
mend a good PC-based RTTY pro­
gram? I currenlly use Procomm, which
is a pain. The macros are 100 small ,
the chat mode won't work with my PK­
232, etc ., etc. Cheap is good, free is
even eenert Probably the li sti ng of
programs, etc.. you mention wouk:I be
a good start. Thanks lor your help,
and for all your colu mn s over the
years. (I know you sure can' be doing
it lor the moneyl)"

Now here is a set of Questions I can
sink my teeth into! First a ll, please
don 't be disappointed that the ST·
5000 is "only' a demodulator, Such a
demodutator did Quite well for many
years of hams until the current crop of
sman boxes hit 1M scene. As I men­
tioned above, I am I'lOt aware 01 pack­
et soeware lor !he CoCo. but !he AT­
TV software mentioned above shOuld
work jusl lioo wi1h the CoCo and ST·
5000. Alternatively, using the 5T·5000
with a PC and several of the software
packages in the "RTTY Loop" Soft­
ware Collection should worK just fine.
p rocomm is just an ASCII-type com.
muncanons program, not a ATTY or
packet program. Check out software
written lor amateur applications. I think
you will be a bit happier. welt, having
mentioned the "RTTY Loop" Softwalt!
Collection a lew times. you all can pre­
sume it remains available, now num·
beMg more than ten disks. 8end me
a seu-aocressed. stamped envelope,
or a piece of E_mail on any of ee ser­
vices below, lor details. Comments,
Quest ions , o r suggestions are wel­
come as well: send them to me at the
above address by "snail mail,' or elec­
tronically on CompuServe at
75036,2501, Delphi et MarcWA3AJA,
America Online al MarcWA3.IUA, or
v ia Inte rnet at MarcWA3AJA O
aoI.com. II

Sell your product in 73 Amateur Radio Today Call Dan Harper today! 1-800-274-7373
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• Autopatch· Reverse Autopatch
• User ProgrammableCW10,

Control &User Codes &Timeouts
Manual with SChematics - 90-Day Warranty

Wi red & Tested wI manual .. .. $239,95

I...-J Mic ro Computer Conc epts
~ 8849 Gum TreeAve.r ;·?I New Port Richey, Fl 34653

. . 813-376-6575
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4309 Northern Pike Blvd. Monroevil le,PA15146
(412)374-9744

FOR ORDERS ONL Y CALL ( 800)854-08 15

Specializing in Preowned
Amateur and Shortwave EquiQ.ment
Buy - Sell - RepaIr - Love To Trade

We Carry All Major Brand s of New Equipment
We Now Cuslom Design & Build Computers

For HAMs by HAMs
All 01 The Latest Harctware & scnware

Gaff For Details

FOR
HAMS
ONLY
~

SENSATIONAL NEW WAY TO LEARN
CODE-Do Aerobics, Sing, Jog, Of Drive
while lea rn ing code! A fun & easy way 10
learn o r retain Morse Code skills . Now the
secret is yours with this amazing syncronized
breakthrough! Great fun tape for all licenses
and c1assroomsl Order.

"THE RHYTHM OF THE CODEn
Version 2 cassette todayl

Send $9,95 and Jncluatl $2.00 5'1-110:

MORSE CODE MUSIC!

KAWA RECORDS
P.O, Box 319-ST

Weymouth, MA 02188
a.z CI"~ CI"dIr eDt·We ship II CIfllItI ..... S clIy$

WA I"''' 1dd5'.....

CIRCL E 2 ON REAO£R SERVICE CARD

68 73 Amateur Radio Today -July, 1995



PrIolo B. A functiOnal model of file magneforqueing system lot PfIa~3-D.

10 B shows the location or the twelve
magnetorquer coils on a working model
in the Orlando lab . App lying power
makes the model twist and m1ale when
suspended and allowed to interact wrIh
lhe earth 's magnetIC Ile ld . The l light
COIls lor the satellite consist 016,CKlO
turns ot special eoarrei-coetee copper
wi re over an msutannq tape layer on
iron rods Each coil has two sections Or
winding s separated by a machined in­
sulator at the center. Three layers or
1,000 turns each are carefully wound
00 each side of the insula lor. To wind
too COlis, several rtems were required.
including a tape spooler. a take--tJP sys­
lem 10 lum and Sl.JlPOl"Ilhe rod , a IumS

COlKller, a feed system with a COI'1SIarll­
tensiOn brake. and heat 1afTl)S to cure
the epoxy coating on the finished COils.
Wh ile Lou prov ided many items from
his garage, mem bers o f the South
Texas Balloon Launch Team put togeth­
er an electronic turns counte r and mo­
tor Speed control for the take-up sys­
tem. Other ham s rrom lhe Clear Lake
Amaleur Radio Club and the Johnson
Space Center Amaleur Radio Ciltl got
iovoIYed with too ledoous winding pro.
cess and !he epoxy-coaling operatiOn.
The COd-winding pro;ect look about rwo
months and was re mlfl iscenl of the
scene rrom the cover of OST twenty­
two years ago. Sophisticated pieces of
space hardware were being buitt by
hams to l ight tolerances and precise
speci fica tions in somewhat question­
able surroundings . The finished coils
were padlaged and sent to the AMSAT
lab for finaJ assembly. Lou W5DIO Ms
accepted the job 01 Phase-3-0 Integra­
bon Facili ty Mani'l99". Mosl 01 his "re­
tuement" is now spen t working on
Phase-3-0 . bringing together the
peces from groups around the world,
Launch is expected next year. bul there
is a 101 left to do. The AMSAT lab ill Or·
lando wi ll be open for tours during the
1995 AMSAT Space Symposium and
General Meeting in Octobe r. The event
will be held at the Airport Holiday Inn.
Keep an eye out lor the magnetorquer
rods in Phase-3-D when you are at the
lab, bUl don·t expect 10 see "Made in
Texas" eereo on them. II wasn'1 in the

iiisoees.
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PriOr 10 his re liremeot from NASA,
Lou McFadin W5DID, PrinCipat Investi·
gator lor SAREX (the Shuttle Amateur
RadIo Experimenl) volooleered 10 Iabri­

cate variOus parts for Phase-3-0 under
the direction 01 AMSAT Vice President
o f Engineerin g. Dick Ja nsson
WD4FAB. Lou converted metric dimen­
sions on draWings to English units and
got sev eral sma ll, cu rious, alumi num
spacecrett pieces built . The pieces
were Itmn "alodined" on a wor1lbench in
!he driveway at Lou's house. Lou also
offered 10 wind the magne10rquer roils
for Phase-3-D. Photo A Shows lhe
space frame in the Orlando clean room.
The COlis wiU be mounted around the

six-sided orcumtereoce 01 the lOP and
bottom races. The coils are lhen c0n­

nec ted to the coooaro computer re­
sponsible tor spacecraft orientation. In
order to keep the solar panels perpen­
dicular to the light from the SUfi, and the
antennas aimed at the earth, the align­
ment of the satell ite must be actiVely
controlled. Pulsing a current through
the coils in a speciIic sene rce. when
the sateaee is al its closesl approadllo

earth, provides a caJcUated direcbonal
twist or lOrQue CI9i'linst the eare..s mag­
netic field . This rotates the sceceoan
10 ecneve me desired orientation. P ho-

PhofO A. The six·sided framework of Phase·3·D under constmellon in Orlando,
Florida .

Photo C. Lou McFadin WSDID and the
tape spooler used 10 cover the iron
tomoe rods prior fa the cOiI·winding
P"'C"'S.
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Times have changed. Thanks 10 the

encrts 01 those lhal put together lhe
namsats 01 me past the currenl major
project. Phase-3-D. is a marvel 01 radio
and computer devices b ig enough 10

early many iterations of OSCAR-6 as
small subassemblies mounted around
the periphery of the seven-foot diameter
soacerrame. When I visited the AMSAT
construction lacility in Orlando, Florida, I
had to wear a white coat and white shoe
covers when entering the clean room.
Ptlase-3-D is big, really big . The com­
puters and radiO gear are only a pari 01
the spacecrall. It has ns own rocket mo­
D" and propeIant tanks 10 boost il: 10 !he
final eIIiplical ortllI after the Ariane 5 ve­
hiCle takes the satellite to a transrer ce­
bot . Banks of solar panels gfve the salel·
lite a wingspan of over twenty reel and
will provide power for many years to
keep the ontoard systems running. An­
tennas covering many VHF, UHF, and
microwave ham bands will literalty toe­
tie rrom the structure. f'hase-3-D has a
commonality with lIS predecessors, The
COI'fllOI'lerlIS and the work 10 put it al to­
gether come Irom the effor1s 01 IIams.
Asse mblies lor the sateune are being
built in university labs. industria' facil i­
l ies. ham shacks of various satellite
builders. and even garages.

and services lor the satellite came from
many wen- known sources, includ ing
NASA , RCA , J . W. Mi ller. Nat rona!
Semiconducto r, and ot hers, bu l the
builders were hams. Armed wilh a de­
sneo goal. welt organized plans, and re­
sources. components 01 OSCAR-6 were
built by skilled entnestasts all around
the country. II worked. The satel~te was
expected to Iasl a year atter launch, but
rt didn't It gave several years of sewce,
thankS to the passionate eftorts of the
designers. builders, and those that mono
itored the satel lite's vilal signs and con­

trolled it during its life in orM .

HAMSATS
Amateur Radio Via Satellites

Tho"

Andy MacA/lisler WA5ZlB
14714 Kmghts Way Dnve

Houston TX T708J

When I lust saw Ihe cover 01 Ihe
August 1973 issue of OS1. I didn't grve
it a second thought. Some guy was
pouring something out 01a paper cup
into what looked like a circuit board in a
wooden box. I was more interested in
the construction articles and the eover­
nscments. Later. when I had finished
pulting a parts net logether lor the QRP
transceiver, and had thoroughly investi·
galed the articles on the new HaUl·
crafters and Heath rigs. I wen' back lor
another 1oסii . The covet caption read,
'W3ZK1is shown 'POOlI'IQ' ee OSCAR 6
repea ler prior to launch." Questions
came 10 mind. Whal kind 01 repea ler
needs 10 be polled? What was an
"'OSCAR?" How WQUId it be launched? II
this was some kind oj equipment 10 be
sent into space. why wasn't it beirlg
done by white-coal techmctan s in a
clean room in a large government or in­
dustrial jnstajatkm? I was eooor to get
my first introduction to the emateur-ra­
die saieaees. The artICle assumed I was
already up 10 speed WIth ham saienes.
Part one of "The Sixth Amateur satel­
Irte-A Technlcal Reporf had apparenl­
tv come out in July, Ptlotos, block dia­
grams. schematics, drawings and a lot
01 te st . put toqetber by J an King
W3QEY, brought this curiou s sell-con­
tained, repeater·in·the·sky into perspec­
tive, Amidst the technical jargon that
might look more at hom e In technical
journals , were captiVating bits of infor.
mation that gave too reader a sense of
"tIome-brew" and "built in lhe garage ,'
In acemcn 10 me tact mat wooden
molds were used to contain too vanous
circuils and potting compound. the 10
meter dipole tor the downlink signals
". • • was constructed from standard 112"
measuring tape . , .. Donations of parts



Meter As Receiver

Fina lly, keep in mind that your
measuring instrument. be it analog or
digital voltmeter, or scope, can and
will rec11/y enough 01 a transmitter's
RF 10 conluse itself. I've seen it hap­
pen with half a wan from an HT. You
need 10 measure a DC voltage dunng
transmit, and you get a number that
ju st doesn't make sense. Chances
are, your transmnters RF is the cUI ­
pnt. In fact. you can use most analog
meters as simple field strength me­
ters just by transmitting WIth the an­
tenna a lew inches away. with no
connection al all . There's no easy
way out of thrs. except 10 use a dum­
my load.

Well , we' re nea r the end 0 1 ou r
measurement topic, and next time I'll
tie up a rew loose ends and move on
to so meth ing else. Befo re I go,
though, I need to respond to a reader
wIlose leiter I just recently received.
He said he·d been trying to reach me
lor a Ioog lime to asl< about a refer­
ence I made awhile back regard ing
OSP audIO hllers. My apologies; I've
moved several times and I suspect
numerous pieces of mail have not
managed to renew me around from
city to city. At the time. I was referring
to the JPS NIR· l 0, which was one of
the l irst available DSP units . Now,
lhere are many on the market. I
haven't had the opportunity to play
With them. so f ceo't otIer any recom­
mendations, except to say that a;gital
signal proce ssing makes for some
awesome audio fillers which are oa­
maucany better than even the best
analog filters, and can do things no
other lechnology allows.

Until next time, 73 from KB1UM.1Ii

it . Having a sensi tive mete r really

""p'.

l1me And Distance

I've w ritten before about RF
grounds and their peculiarities. To
summarize: because of the rapid iy
oscillating nature of RF and the nnue
time it lakes for electrical energy to
propagate, 1\ IS possible for a ground
point 10 be out of phase with the e r­
CUlt. In other words, 1\ may no! be at
1M same potential as other ground
po ints, er any given moment , de­
pending on how far away from them
it lies , As the signal frequency goes
up, the wavelength goos down, in ­
creasing this problem. At 450 MHz,
lines a lew inches long can become
tuned cncons. with vastly differing
vol tages at either end . at dillerent
t imes in the signal 's cycle . Al 3 ,5
MHz, those same lines w,P appear at
the same potential from end 10 end.
because the wavelength is so long
that there's almost no diflerence over
such a small space.

So, il pays 10 select your measure­
menl ground carefully. Always get it
as dose to the signal poinl as possi­
ble. If you clip the scope's ground to
a poIl1t 8 inches away in a 450 MHZ
Circuit, don't be surprised .f your RF
measurements mislead you .

menl , especially switc hing power
supplies and transtcnneness "1'101­
chassis" TVs. Remember, unless
mere's line tsotenon Irom a power
lransformer, the chassis could indeed
be hot, or it could be very cold: at
ground.

If you dO need to provide your own
res istor across Which to measure ,
keep in mind i ts current l imi ting
effects on the cirCUit you' re testmq.
The added resistance will cut the­
vol tage down some, and increased
impedance in the power supply line
may induce motorooating or orre- err­
cu tt instability. Now and then , you
may have to add a capacitor across
the circuit side of the resistor in order
to undo the impedance streets . In
any event. a lways try 10 keep the
resistance value as low as possible
in order to minimize disturbance to
the circuit. What sets the minimum
value for the resistor? The sensitivity
01 your measuring instrumenl and the
voltages involved. Those, 01 course,
are a consequence of the current
be ing drawn through the resistor,
The less current, the less resulting
voltage. thus the harder it is to read

ply measure the voIIage across it and
whip out the old calculator.

.....
Before you go ac fuauy hooking

anything up, remember this very im­
portant tact: your scope's ground clip
is actually connected 10 ground! So. iI
your circuit's ground is also reall y
grounded, as many AC-operated or­
cons ground s are (regardless 01
Whether o r not they ha ve a third
prong on Itle plug), you can't simply
put the scope's ground anywhere you
wa nt . or you 'll ca use a short to
ground and probably do some real
damage. In thai case, you're limited
to measur ing ac ross someth ing
which has one end ar ground any­
way. More often Ihan not, mars not
going to be a potm in the ci rcuit
whiCh is useful to you. P robably the
most useful cu rrent measurement is
of power supply current leeding the
Circuit. and neither end 01 the B... noe
is golng directly to ground. The only
wa y you can mea sure that with a
scope is to uncouple either the scope
or lhe circuit trcm ground. Is it worth
a ll the trouble? O nly if you reall y
need to see the current in real time;
Olherwise, I'd jusl go With the ballery­
operated meter. By the way. always
keep th at limi tation in mind when
working on any noe-coeratee equip-

Current

tions. And , there's your answer. As
you can see, the way you choose to
use your measuring instruments can
have a big euect on you r success
rate in fixing or ooilding circuits.

H • •• keep in mind that your measuring
instrument, be it analog or digital

voltmeter, or scope, can and will rectify
enough of a transmitter 's RF to

confuse itself. I've seen it happen
with half a watt from an HT. "

Your Tech Answer Man

minute. To keep the 13 volts DC on
the screen, you set the scope for DC
coupling and 2 volts per evtsrcn.
Makes sense, 001 such a setup will
make 200 -mV wobbles look pretty
darned liny. In fact, you may no1 see
them at an. Here's anolher way: set
the scope for AC coupling and turn
the sensitivity up to 100 mV per divi­
sion. Now, the 13 vol ts will be
blocked, and on ly the changes will
show up . Son of a gun, there it is­
voice peaks are cau sing a 2OO-mV
change, all nghl. Is thai OK? Maybe.
maybe not. Most likely, it's not out ol
spec; even a well- regulated supply
cou ld be a llowed \0 change th at
much as the load suddenly demands
20 amps of current. Still, we' re on 10
something. The next thing to do is 10
check the VFO's in ternal regulator,
Chances are, you'lI lind it shorted, or
with an open aeoer diode. or other­
Wise unable 10 regulate ire ncoming
changes in voltage, thus allowirg Ihe
liFO's Irequency 10 wobble along
with the normal power supply varia-

Can you measure current with a
scope? Not directly. The only way to
do it is to measure the voltage across
a known resistance and calculate the
current tram there, using good or
Ohm's Law. It source a lot harder
than u sing a mete r but , actuall y ,
mars how meters do 1\ , toot The only
dlfference is that now you have to do
your own calculation.

The advantage or measuring cur­
rent with a scope is the same one reo
garding voltage measurements: you
can see what's going on in real lime.
Most of the time, you can infer what
you need from lIollage measure­
ments and won't need to measure
current with your scope. Now and

Now you get au! your scope and than, though , especially in power am-
take a look, You set the scope up to plitiers, it's very handy.
measure the 13 volts that should be If the circu it un der test has a
there. It looks good, and, when you handy resist or, such as a po we r
talk, it still looks good. Hmmm, walt a amp's emitter resistor, you can sun-
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Za p, There Ills!

Pursuing the tatter possiblhty, what
else cou ld II be? You know a VFO
needs a stable source of power, but
you already put the meter on the B...
line and 1\ showed apprOl.-imately the
voltage that shoU\d be there. So. no
problem mere. right? Whoa, wait a
minute! Yes, the power supply may
be giving you the right voltage, but
does it stay there when the supply is
stressed under the load 01 the trans­
mitter? OK. you fire the rig up. into
your dummy load 01 cou rse , and
check that voll age aga in, this time
WIth your new digital voltmeter. It still
looks all right. so it must be some
other problem. If mat's as far as you
go, you're not going far enough, and
you can just about count on another
series of frustrating evenings at the
eeocn. What you really need to know
is what that voltage looks I,ke at the
instant your voice peaks come along.
Does it wobble? If so, how much?

Steady As S he Goes

Michael J. Geier KB1UM
do 73 Magazine
70 Route 202 North
PetertJorough NH 03458

More Measuring Up
Last time, we were l(lOI\ing at the

process or taking mea surements in
electronic crrcurts. Let's continue:

When we left oft, we were looking
at using an oscilloscope to measure
the output of a power supply. Why do
that when you can just hook a von­
meter up 10 the thing and be done
with II? Well. it depends on what you
need 10 know. Specifically, the scope
will show you instantaneous changes
in the supply 's output tha t you just
can't see with a meter.

Let's look at a plausible repair sce­
nario. rers say you have an older
solid-state HF rig with an odd prob­
lem. This particular radio seems to
basicaMy wor1<., but, when you trans­
mit, the IreQuency pulls up and down
a little bit on voice peaks. causing an
FM effect mars dlslorllng your voice
and annoying other ham s. So, you
dig out the old meter and start prob­
ing away aroun d the area of the
VFO. which is an analog, non -syo­
mesizec one in this rig . Arter a lew
frustrating hours of rruitle ssly going
around in circles. you come 10 the at­
logether reasonable conclusion that
the radio is possessed by clemons.
Or, perhaps, you 're looking in the
wrong place,



"There is no way you can send CW on a
bike as you go down the road. The Scout is

way too heavy for the Ohio potholes.
The roads are too hard on Mike 's butt.
I'm getting too old for this. And never,

never, never trail a wire behind your bike. "

_QRP

Michael Bryce WBBVGE
2225 MayflOwer NW
Massillon OH 44646

Mikey's Big Adventure
Every now and then r gel inspired

and come up with an outstanding idea.
Althol;gh I was inspired, this idea lell
flal in the middle of the road, Let me
explain.

I enjoy riding a bicycle. Although
I've been less than active these last
lew years , I try 10 add up the miles
when I can . In teet. rm working at
bu ilding up enough heart t issue 10
make the tr ip back and forth h om
work. , I've been pun"19 this off lor reo
reasons. Firs!. I'm lazy. Second, tnere
are two ' better call 911 " hills (make
that mountain s) bet ween here and
there. So, 10 entice myself 10 gel on
the saone and down the road, I decid­
ed I would add some ham raoc 10 the

bike.

CAP CW on a Mountain B ike!

I always carry an HT with me, so
I can personally direct the ambulance
10 my location via the phone patch.
6 11!. I wan ted more. Ah , yes! How
about some QRP CW on fOrl y me­
lers as I hull and p url down the
streets? I thought CW would be great.
as me other guy would not be able
to hear me wtlooling and pulf1ng as I

-""I started out by attaching a 40 me-
ter icaoeo whIp antenna to the rear
sprocket holder on The bike. MounTing
this antenna so il would nO! 'all off re­
quired a lot or planning. Bicycles are
not known lor a secom ride; I used a
VIse grip.

Now. this antenna measures aboul
eighl teet Tall when lully assembled.
Here was my l irst problem. How do
you gel your leg up and over an an-

Number 21 on your Feedbll(:11 card

Low Power Operation

lenna thaT high? Well you corn. I had
10 get my rat bun on the bike by pulling
my leg up over the hancbars from the
wrong side 01 the eee. I really don'l
know n trere is a wrong side to a btke,
bul ret's just say irs backward Irom
what I'm used to doing. Talk about
stretch marks!

Another problem came up with the
antenna and its mount. The SWA was
way too high , and noth ing I d id
seemed to make it go down. I suspect
the reason was a lack 01 metal under
the anlenna. I bed the problem s0me­

what by adding a counterpoise wire

that trailed behind the bike . I guess
you could call it a "tiger's tail" lor 40
meiees. Having never gonen around to
measuring it, 1"11 guess I had about
30+ teet 01 wire attached 10 the rear
end 01 the Schwim.

The " rsl rig I tried was a tee-Tee
Seoul. I put a 12 von. 7 amphlr banery
inside the bag under the sadd le. I
mounted the scout t-orn the handle ­
bars WiTh a couple of rubber bungee
cords and a small hunk of masonite. I
now had power and a rig. All that I
needed was a CW paddle.

And I made thai OUI 01 an old Ten­
Tee paddle assembly from a KA·series
keyet'. Noll1ing lal"l(.y. it held logether
with some Super Glue and cable ties. I
tasterec the mess 10 the nghT handle-

bar With several nylon cable lies. I
could cha nge gears, brake, and seod
CWo all wilh my righl hand. I could
tune the rig wil h my lell hand and
steer with the right iI need be. Let me
tell you, I was happier than a squirrel
in a walnut tree!

" What the Heck Is That! r

However, life has never been kInd
to me, and ttns project was 10 SUffBf
the same tate. FIrSt ott, put this image
in your mind's eye: Here's This bright
red mou nta in bike, me with my hot
pink Lycra bIke shorts, a pair 01 Italian
racing gloves , and a green stocking
hat over my helmet , My God, I stop
traruct No w, add on an eight · loot
amenoa. a radio belching out squeaky
noises. and it' s t ime 10 open up the
-x-nes.'

Then The i roume bega n. First ,

everything worked Just tine sitting in
l he drivewa y. Alt hough the Scou t
made quick use of the battery, several
contacts were made at the to-watt AF
o utput lrom the Scout in it s lowest
power setting,

BuI then I started down the road. It
became quite clear I could not tune
the rig and peddle al the same time .
AlSO, there were The coiroies!

Massil lon Potholes­
Tou rist Atlract ion

In the part of Ohio I live in, we are
famous for our polholes. In teet. the
ci ty CfE!WS reec those cnners a special
foo d mix during me winte r so they
grow up big and deep. It's not al all
unusual to hear someone calling 'or

~ lrom deep ioSiCIe one come earty
Spring The pothole s reall y enjoy
swallowing up small Fords with gusto!
Why. up north towards the big Cit y
of Cleveland, Oh io , large groups 01
pe opl e com e and lust watch the
potholes grow,

The fi rsl one I ran uuo knocked
The rig a~ over lhe band. I moved trom
The lower end 01 lhe CW band 10 CHU
Ca nada with one monster bou nce!
The second one bounced the fig right
out 01 lhe bungee cords. I caught il
belore the SCOUI got a case of road
rash.

I was not as lucky, Remember my
counte rpoi se wire for the antenna?
Well, just as I caught the rig, someone
in a huge motor home ran over the
wire . I guess you could say they gol
the l ige r by its ta ill Anyway, that
stopped the bke instantly and up oYef

the hancleOars I went. The only tt.ng
broken was my pnde. Lud<.y lor me, I
ha~ an extra layer crtat on my bun.
That's great stuff lor cushioning a lall.
So there I was. my idea flat in the mid·
die of Stratton Avenue. My ego oenat­
eo. I hobbled back home.

Here's is whal I leamed:
Thele is no way you can send CW

on a bike as you go down the road.
Nope, I ccn't care who he is. The
Seoul is way 100 heavy lor Ihe Ohio
potholes The roads are 100 hard on
Mike's bull. I'm getting 100 old for this,
And never, never, never trail a wire be­
hind your bike.

Wher"e There's a Will •• •

Bull'm not one 10 gIve up so easily,
On no, I wanted 10 operate CAP WI!Il
the blke. and by God. I was going 10
do ;ust that BuI wrth a twist This time,
I left the antenna at home. Swapped
OtJT lhe scout lor my Ark-40 and Threw
in 11 portable dipole.

I now ride down to Sippo park, grab
a picnic table and pull out the gear
nom the sa ddlebag s. I str ing the
dIpole in a tree and have some lun
making C RP contacts . And if I gel
bored, I can always feed cashews to
the ducks

'
III

Photo A. Ck:Jse-up of the reo-tee /reypaddle strapped /0 the handlebars.
Photo 8 . Nope! That's flO! a rubber duc/r antenna, It's what's lefl of my 40 meier
antenna
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POOlo B. The older children In my sixth- 10 eighth-grade classes are a little fT'IO(fJ

"resefV(J(f" Irl fIleir reactions,

radio as a hobby. and lhe usefulness
of contacting poIiee or other emergen­
cy organizations while the problem is
actually happening . I was so excited
when Nicole called to tell me that she
was one 0 1 three finalists h om her
class . All 0 1 the nnausts from the
school had their projects on display in
the gymnasium. Medals were given to
all the finalists, with a gold medal g0­

ing 10 the winner /rom each class .
Nocote got me gold medal lor her ham
radio project.

The last p hone call I gOl Irom
Nicole was 10 let me know that she
plans 10 sludy the Novice materia l I
gave her, and to get her license this
summe r. We're arranging for her to
come to my ham shack after school in
the next few weeks so that she can
get actual en-use-err escenerce. II's
lascinating 10 see the ripple ellects 01
shamg your own enthusiasm lor ham
recc . You neve r know where the ~
pies may go. I know you wi U all join
me in wishing Nicole good luck wilh
her studies . I'm sure we'n be hearing
mole from this lalented young lady. iii

Pholo A. Joe LoVerde and his eigflt-year-old daughter,
Nicole , al the /. 5. 72 flam sheck.

flY. She also 6f1OyS
dancing sch ool." I
would add Iha1 she
is one 01 the cutest
and most ve rcet
eight·year-olds " VB
ever met.

We ll , Nico le
thought it would be
a good Idea 10 do
her socia l studies
lair project on "The
Uses 01 Ham RaOO
Today." So dad ar­
ranged lor Nioole to
c ome to visit my
ham shack afte r
sc hoo l one day.
This thoroughly de­
lightful lillie girl in­
te rvrewec me for
her pro ject and
then accepted my
invitation to speak
on the 2 meter fig.

I've always been
very fo rtunate in
having tremendous
support Irom the loca l rael io clubs .
Nicole was WBfTTlly greeled by Marty
WA2YYX and Barry KB2YDW on the
local Slaten Island repeater. Both
hams welcomed her and her dad to
the wonderlut world 01 ham radio aner
I introduced them on the air.

I especially enjoyed watching the
smile break out on Nc ole's lace when
she held the microphone and made
her f i rSl contact . The ages of the
youngsters thai I deal wi!tl every day
are 1010 13. n was a rea! treal lor me
to see the exCited. uninhibited reacbOtI
oIlhis little girl on the radio lor the l irst
time. The Older children are jusl a Hille
mole reserved in their initial reactions.

We weren't happy that an accident
cccurec while Nicole was on the air,
but it was a terrific demo for her to
hear the Quick and emcrent way the
hams reported a car crash on the ver­
razano Bridge onl y seconds after il
happened. She was able to include
that incident in her written report ex­
plaining the uselulness 01 ham radios
in the past and today.

Her report described the lun 01 ham

rience out 01 it.
One of Ihe things thai reall y im­

pressed Joe was the very natural way
that ham radio In the cJasstoom coukI
be used as a motivaliOl'I8l tool in all
ee other curricUum areas. He readily
saw !he ennchmenl possibi lities in so­
Cial studies, science. language arts,
and math.

Evidently, Joe was e~ciled enough
about whal he observed in my radio
classes mat day to go home and re­
CXlUnt his day 10 his family. Joe's eight·
year-okl daughler, Nicole, was totally
enchanted with the stories her dad
was teRing. She was especiany inter­
ested in the e~ptanalions about my
etasses having spoken to astronauts,
and, of co urse, 10 Mickey Mouse In
Disneyland, via the ham radio in the
classroom.

NiCOle lives in Staten Island, where
she is a second-grader at P.5 . 32 in
Mary Jo Kling's class. Her dad de­
seees her as -a very brig'lt kid. who
loves sch ool, a nima ls, the Powe r
Range rs, and Elvis . She plays all
sports soccer, basiletball, and hock-

-----=-----

carole Perry WB2MGP
Media MenlOfS Inc.
P.O. 80x 13 1646
Staten Island NY 10313-«lO6

Never Too Young
I recently had an experience lhat

Ieminded me 01the fact that you never
know where or when potential hams
may cross your path. Several months
ago I met Joe icveoe. a reporter for
New Yonl Teacher magazine. He and
a photographer came to my schoo l
and spent the ahemoon With my ham
radiO etasses lor an artiCle they were
",,",.

Joe interviewed many of the chil.
dren in my program as they gathered
around the race in the ham shack. He
listened intently as we checked into
the retired airline pilots' net on 14.280
MHz. and was delighted 10 observe
the walTTl reception we received. Joe
also enJoyed listening 10 the young­
sters respond to statiOnS lrom aI over
the world on the IMRA net. He had
never Iealty known atlOut ham radiO
bek>fe; he made a leal leamiog espe-
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Slope sox Kits Tower M<U1ted Bo~ Kits
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"For any ham interested in building, the
Ham Vention flea market Is a gold mine.

Acres of parts at el cheapo prices. "

NEVER SAY DIE
Continued from page 4

II you know any hams who aren'l
readi r'lg 73 or RadiO Fun, please let
Ittem know how much you're enjoying
the publications. Next year I want to
talk with twice as many hams at Day­
ton who read them . Only about 10%
of the ham s are subscribing to 73;
that's terrible! How can I gel the other
90% 10 stop smoking and lose weight
II I'm not reaching them? How can I
ge l them 10 try OUf ham satellites?
Slow scan? Packet? How can I
maybe even gel tl'lem 10 think?

My wile was wilh me at Dayton,
how about yours? Sherry encourages
me to buy ham gear, to gel 011 the err
and go to namrests. She did make me
promi se thai we wouldn't go to the
banquet, so we had dinne r Instead
with M ike Wengert Hl 9 KT t rom
Seoul. He's made our many visits to
Korea lots of lun. He even helped me
get my license as HL9WG. He's also
lived recenl1y in 9MB and VS6. Heck, I
dorfl even know who they had as the
guesl speaker al the banquet this
ye~.

I brought along a suitcase full of
my We The People DeClare War On
Our Lousy Governmen t bookS and
sold 'em au. Many readers slopped to
say how much they've enjoyed the
book. Now, if there were only some
way to get one 01 the presidential can­
didates to read it! In It I eq>lain a SIm­
ple way to get any government bu­
reaucracy to cut nsen in hall WIthin
three years and do it enthusiastICally. I
explain how 10 cut prison costs by
90%. How to cut health care costs,
school costs, and so on. And all with
substantial improvements in tben ser­
vices. But so few peop le care. 01'1
well. rve written about all that eerore.
I'm running out of copies, but while
they're left they're just $10 Irom Uncie
Wayne's Bookshelf.

Sherry is after me to update the
book tor a seoond editiOn. plus add in
the 336 pages of my 2020 Foresight
newsleners. Nothing that would pr0b­

ably interest you. Lille my proposal tor
using amateur radio as lhe key 10 get.
ting our kids to get into high-tech ca­
reers so AmeriCa WIll have the wore­
force it needs to cope with the tech­
nology of the z tst century, I'll orcoe­
bly have to add at least a chapter on
cold fusion, having qonen interested
in Ihat since I wrote the book.

The Flea Market

Hey. lor once II didn't rain on Fri­
day and Saturday. making the uea
mart<et more lun. It did rain on Sun ­
day. but nol muetl . I didn't even need
my umbrella ,

II I had the lime (and a lew more
readers and adverti sers so I'd have
the money 10 do it) I'd like to double or
tnpie the interest in the flea market. Of
course I know how. Step one would
be to get the HamVention Committee
10 allocate lhe Ilea mart<et spots much
earlier. Slep two would be to put to­
gether a lIyer wilh « rexoenswe ell -

hibilor ads showing where we can l ind
what ki nd 0 1 stuff . A Flea Ma rket
G.-

W,l h more and more of the ell­
hlb,lors dealing in computers and ac­
cessories. the allendance at the
HamVention could be expended by at­
trac ling a tew thousa nd compute r
hackers. This wouldn'! hurt us hams
Since most of us are into computers

' 00
I started to see as many 01 the Ilea

market exneeors as I could, but with
over 500 01 'em, arid it taking me lour
to five mll'l1Jtes to say hello to each. I
soon saw this was a losing eeme. I
d,,,n know it the HamVenlion cern­
rreuee would part with their list 01 Ilea
mdn.,el ellhlbilors or nol. Probably not.
So such a publishing project probably
wouldn't be very successful. It's just
that I hate seeing an opportunity to
build our hobby being passed by.

For any ham « ee resteo in building,
the HamVention flea market is a gold
mine. Acres of parts at el cheapo
prices. What a great place to load ~
That's what I used to do when I had
the bme to build. Whenever I needed
a pan I'd buy teo, just to make sure . I
ended up wilh a collec tion you
wouldn't be lieve . Indeed. when 1

moved everything t rom my lolk ' s
home in Brooklyn 10 Pelerborough it
took four van trips. and they were so
heavy one load broke the van.

I'd not only completel y fllied my
basement ham shack aller 25 years
ot building, but also our garage, and
three ot my neighbor 's garages I'd
rented, By 1965, when I saw that the
world was going IC I decided it was
time to get rid 01 myoid lubes and
large parts, I held one whale 01 an
auction and pretty well cleaned me
place out •• , at around a penny on
the dollar. Well , money has never
been important for me. what I wanted
wa s to find g ood homes lor my
teovec parts and ecocment .

Every now and then I need a part
and have some regrets. But not many,

The Mlllnufacturer 's Mooting

When I gOl back home from Day­
ton I IOUnd a nonce in the mail that
the re was going to be an industry
meetIng at Dayton . ThankS a bunch.
Well, I 10U1d out about if anyway and
anended. II was run by lhe CO Gang
(as they call themselves). Last year
they spent most 01 the meeting pusn­
ing the manufacturers to support their
proposed series of commercially run
hamtests. I gather that, as I predicted,
the hamfests bombed . This yea r i l
was other things, butetne of the meet­
ing devoted to the main tcoc 01 inter­
est to manufacturers : the current re­
cession In the ham business.

The Japanese firms in particular

have a big problem: the yen 10 dollar
rauo . which makes it very expenswe
lor them 10 build their equipment in
Japan these days. I came 10 the
meeting with a plan to help l hem cope
WIth this problem. bul when I got there
I didn't see any of them attending. As
a mailer of fact, very few of lhe manu­
Iacfurers bothered to come. So we
heard at length from the CO Gang
and trom some ARRL t~k ,

I have some ideas for what me
next generalion 01 ham equipme nt
might look tike . That's something I
thought the Japanese would want to
hear atlOUI. Plus my plan would make
" possible to overcome some ct the
yen problems lor lhem, and it woutd
also help rebuild the Ame ncan ham
industry a bit. It was totally destroyed
thirty years ago and has never really
recovered. At the time I watched wilh
some amusement as the ham industry
financed its own destruction with ads
in OST. Do I see history starting to re­

""1'1
Wn.fs Gone Wrong

The main problem lor the ham in­
duslry is (a) that almost all the new
hams are no-code Tachs , so they're
nol buying all-band rigs. And. (b) very

few of them are upgrading to General ,
whiCh means the industry is stIli nOl
selling all-band rigs. Thus• .-tStead of
lr'IVestlng maybe S2.000 or so in a rig,
tower, and beam. new hams are buy­
ing $200 HTa.

Then there's the cut-m-oat dealer
comne uno n which ha s red uced
markups to around 25%. If you are in­
volved in retailing you know that oeer­
ers have to make more like a 50%
markup on merchandise il they are
gotng 10 make any money. Arid some
industries work on a 100% ma rkup
(called "keyslone1.

HaVing been a retaner I know the
routine. You have to pay for the store,
employees, msurance . adverl ising,
shipping, interest on inventory, and so
on. A good location can be very ex­
pensive. Heck, no part of it is cheap.
Even those 800 numbers cost a ben­
die. By the time I opened live comput·
er soltware stores and stocked them
with merchandise I had a couple 01
m,nion dollars invested. II I'd have had
to sell p roducls with only a 25 %
markup I'd have been out of business
in no time, so Irs no wonder we have
so lew ham dealers these days.

Here we are, finally seeing some
newcomers to the hobby, only they
are isolated on the VHF bands and
thus missing most ot the tun the roo­
by offers. And, with the barrier 01 the
13-per COde test, mosl 01 them have
opted 10 live with what they have. So,
When we see 3.000 (If so newcomers
being licensed a month, inslead of lhe

industry genlng around S6 million in
sales as a result , they're getting more
like S5OO,ooo. By the bme thai's split
among a hundred retailers irs going
out cl business ume.

lt gels worse . Of the a round
300.000 General and up class li­
censees. only about a third are active.
But let's say they buy a new rig every
five years, 'roars a $1,250 buy every
l ive years, or about $250 a year. And
mat's nol ta r from whal the hams are
claiming to be spending in surveys.
That comes to around $25 mIllion a
year in sales. To pullhat inlOcerscec­
l ive. thaI's about ha" what me reeeers
of my CD Review were spendIng a
month on compaCl dISCS, and what
my 80 MiCrO readers were spendIng a
month on TRS-SO products. And that
was just the readers ot my maqa­
ztnes. not the whole industries, It's
peanuts,

One thing thai would help would be
to combine the General and Tech n­
cerees so Tachs could get on the low'
bands. Another would be to 00 the
Japanese rou te and allow 'teens to
run 10 wans cl SSB on the low' bands.

Wilh the biggest ham market in the
world belflQ In Japan, Amencan man­
ufacturers haven 't a chance to build
much of a business. Japan has twice
as many hams as we do. and with on­
Iy halt our population! All you have to
do is look at their eoo-oace monthly
ham magazine to see the cirtererce.
Ir s nnec with fabulous const ruction
projects and a much wide r selection
01 ham gear than we have available.
ThiS also helps 10 eq>lain why Japan
is graduating so many more engi­
neers, scerests and lechnlCians than
the US. And why almost aUof our new
electronic products are coming Irom
Japan,

n we're golng to attract kids to am­
ateur radro we've got to make their
ent ry more attracti ve . We ' re up
against computers, computer games,
the Intemet. and an aerost toret igno­

raoce of our existence. What we dor'l"1
need is an an,lldal and now Irrelevant
code ba rri er p lus a la ck 01 any
planned promotion by our euusr na­
tional organization, wIlich has histori­
cally ignored and disdained newcom­
om.

ARRl Vs. FCC

The FCC rules regarding the code
tests say nothing about not permilling
testees to write down the dots and
dashes on Ihe worksheet and then
translate lhem at their sweet eoeve ­
oerce. The ARRl instructions to their
VECs aclmifs this, but then goes on to
suggest that il clubs want to make up
their O'Nn rules to prevenl this thaI thIS
is their prerogative, Wrongo! Thars
the way to set up a club for a really
expeosrve lawsuit which could tap any
members wi th deep pockets for a
bundle.

I'm on record as absolutely despis­
ing hams wh o sue other hams, so
mat's something I would never. ever
recommerid &rt it there are any shys
. . . er, ham lawyers out there looking

74 73 Amateur Radio Today . July, 1995



"If we 're going to attract kids to
amateur radio we've got to make

their entry more attractive. "

tor some lun with a class actioo suil , I
might be eete to put them in touch
with some potential dienls shoukl any
VECs decide to lake it on themselves
10 rewrite the FCC by putting restnc­
lionS on worksheet notes or setting ar­
bitraty time limits lor the code lest II
the FCC had wanled time .rrWis set lor
the test they would have put 1haI inlO

their rules . Look. I suspect the FCC
chaps are as ini lated by this code
baloney as many of us hams are .

I don't make any bones mat rm out
to SCUIIle the whole da rned code lest
cleal. We've proven several thousand
limes over thai lhis ooeem keep our
lhe bad guys. We're up to here in bad
guys, all 01 wrom have passed the
code test. What it is doing is enscocr­
aging youngsters, the people we need
the most it we're going to keep the
hobby going. I want to get that lousy
mental obstacle out ot the way so we
can try to attract a few million young
hams, instead ct the dozens we're
getti ng now. And I don't care how
many grumbling old timers I have to
run over to gel this done. Including
mcse fusly old AA Al errectcrs you
can' seem 10 help yoursetl from re­
electing. What we need is tenn .miIS
lor directors . l ike 10 minutes if !hey
arewer SO,

Will Anything Change?

Probably not Unless you cleCide to

do something about it yourself, The
AAAl isn't going to change without
your pressure. The FCC rsn't going to
Change either, unlesS you force them
with sheaves of cemcos.

It·. Impossible

When John ceecceaW2ZGU. the
editor r;I Analog. told me about the Hi­
eronymus Madline I l rankly eon't be­
lieve him. It was just too preposter­
ous. It viOla ted everything I'd been
laught. It violated my experience. It
was obYiousIy compIelety impossible.

Then came Henry Gross' Wishing Ma­
chine. which was even more absurd.
John was an amazing genius and he
was inlo everytiling. A lunch with him
was li ke riding an intellectual roller
ccester. going Into electrochemistry
for a few minutes. then into nuclear
physics. psychology. sociology, and
so on. But when he came up With stuft
that was patently absurd. even though
the machines had been patented, I
rolled my eyes.

I had the same reactiOn when pyra·
mids came along . l ittle paper py ra-

mids can sharpen razor blades? Sure.
And mummify dead animals? aar-os­
nar. Bus what if little paper pyramids
really can sharpen razor blades and
trere are photomiCrographs 10 prove
it? What 00 you 00 when something is
Clearly Impossible. yet it happens?

Well, G. Harry Stine has lienclislVy
come up with seven machines you
can build lor yourself and lest. They're
all Simple to make, and the realty lni­
tabng part is that every blessed one r;I

them wonts lor most people. None r;I

lhem should or even could possibly

work; , The nice part of it is that lhey all
will work whether you believe they Will
or not. Even worse, they 'll work; with
the double-b lind sc ient ific lest too.
You're going 10 have to lace the fact
Ihat they all do work and that we
haven' a sciefltiliC clue as to why.

The seienlilic appmadl 10 an ttlis is
to pooh-pooh il and not bother 10 test
any of them since there's no known
way they can possibly work . That's
the approacll some old line scientists
have used With cold fusion , and never
mind the dozens 01 labs around the

world genera ling comp letely unex ­
plainable large quantit ies of heat. It
rsn'r possible , therefore there's no
reason to ched<. it out

Now. II you'd like to ~et yoursell
and prove the completely impossible
is real, invest in Stine's book . It's 207
pages In paperback and is available
lrom Top 01 the UouI'Itall'l PlOlishing,
Box 2244, Pinellas Park, Fl 34664.
Send S113 (poslpaid) for Stine's Amaz·
ing and Wonderful Mind Machines
You Can Build.

The book shows the tube version
0 1 the Hieronymus Machine. as well
as a transistoriZed version. and even
a new IC model that you can assem­
ble in a few minutes. This gadget will
ten you wnat metals are in anything
you put by the input coi l, and what
perc entages of each metal. This, or
course is completely impossible, But it
gets worse. You detect the presence
01 metals by leeling a plastic or glass
plate which is over the outour coil.
Yes, this fool thing will WOr;.; whether
you believe It Of not . It'll work lor most
people. but not ae. Around 60%. And
for ecse for whom It works, il works
repeatably, even when the operator
has no d ue as to what is being tested.

II gets worse . The damned thing
keeps right on working with !he power
turned off. WOrking repeatably. Now
explain that to someone. But, alas, it
gets even worse. It turns out you can
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MORSE
COACH

OF MARYL A ND

8524 DAKOTA DRIVE, GAITHERSBURG, MD

~ (30 n 258-7373

0 ' '' ' " 5> ' : • • 0
_ 'i-~~ • • • •• • • •_ s' ', ' : • • •
~1 ..,) ... o~ . • • • •..- ' . e • • • • •.. ~. '. • f~ • • P.,- • • , · _.'.

-=--=",;: i·W• •• • • ,
• • • • •t· • ,. ,

• • • •, ., : • • • •
• • • • •.... • •• • • •to. • • • • •

~ : l~ - • , •
~ ' ..r~

• • • P"• •
i -. • •> • • .~

• •0 - , • • 0

The NEW
AUTO KAU®

AK 16
DTMF Controller Board
features 16 relay driver
outputs and DTMF to
X10 control capabilty!

> CW 10 >0-12 digit security code ) User
~rogramable using your OTMF keypad! >ASCII Serial
Out put of incoming OTMF >Wateh-dog timer reset
'> Relay driver out put s may be mated with our RB-8/l
or RS·16/l relay boards >Several modes of operation
allow combinat ions of real -time cont rol, on/off/
moment ary out put cont rol, and CW response tones
>Small size, onfy 2.75 X3.25 inches ,)12VOC@ 25ma

Vi'i-\, MA"H RCARd, AMl Ric AN EXpR£S", Di'tCOVE R CARd
COD 0,," CAsH OR Movrv ORdFR bAsis o, ly
S/H, $ 6 USA; $ 10 CANAdA; $ 15 r URl ir" . COD, s 5
Price and Spec ificationsare subjec t to cha nge without notice

Orders : (800) 338-9058
Info: (503) 687-2118 Fax: (503) 687-2492
Catalogs a re also ava ila ble via the Inter net

motron. info@emerald.com
CIRClE 24& ON READER SERVICE CARD CIRCLE 169 ON R£AOER SER\/1Cr CARD
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replace met Ie circuil with an inked draw­
ing of the circuit, connected to the Input
and outpUt coils with thread instead 01 wire
and It keeps ngtlt on walking, ~ke Ille Ener­
gizer Bunny. You do have to re-ink Ihe bal­
tery drawing now and then to keep it rut­
ning. ~rently ee battery drawing runs
out of /uiOe wtIen the nk begins 10 fade .

All this is pure hokum. right? tt's so JooI.
ish you'd never try to build even the simple
rT\8CtlInes that Stine descrbes in detail. h's
not worth reading abelIA. Okay, fine , donl
look through aauieo's te lescope. Oon't
hang a couple niCkels in a potaSSium car­
bcr\ale solutkln and see if excess heat is
generated. Laugh and jeer al gutlible old
Wayne. Obviously I'm losing what's lett of
my marbles. Weil, that's what a bunch 01
readers were saying when I started push­
Ing 2m FM and repeaters back In the
19605. They said it again when I pushed
microoompulers In 1975. I sure must have
slarted out wllh one big bag of marbles to
lose so many and stili keep going . So
make poor old Wayne look dumb. Gel the
book. build the gadgets snne describes,
and prove lhey posit ively won't work by
testing them yourself and on a buncn of
friends.

My grandfather showed me hOW to
dowse wilh a beech tree branch when I
was about seven years old. II worlI.ect lor
bolh of us . Dowsing works just fine lor
people all around the wOOd. They dowse
lor water. oil. minerals. lIldergl'Oll'ld pipes.
and so on. Nobody has a clue as 10 how or
why dowsing works. so the pathological

skept ics just refuse to accept it. To me.
when something une_plalnable happens.
that's the time to start finding out why. not
the lime to say it's all a fake. never hap­

pened. and Ignore II. We've lost a lot of
valuable knowledge and expeneece via
pathologiCal skeptic plessure.

Just look at what the head 01 the DOE
has been able 10 do to the American cold
fusiOn research effort. He almost single­
handedly has put Americ a way behind
many other co untries in this new ueto.
Japan in parncuia r, The cold fusion po­
neers in India and lIaly are heroes. here
they were ridiculed and humiliated. Well.
that's what happens wtlen our govamment
gets involved with just aboUt anything. The
government seems able to screw up ev­
erything it does.

Virtually every majo r contri bu tor to
hea lth care cos t as calaUon has been
caused by govemment meddling , Ditto our
school system. which Is the worst In the
developed world and making us lass and
less competitive with the far eener eoucet­
ed people in other countries. When Bulgar­
ian school kids easily outpe rform ours it 's
almost time to do something abOUt getting
ItIe govarnment out 01 the educatiOn busi­
ness. I keep harping on that. don·t I? Well ,
you amn't doing anything.

Now send lor thaI book and stop pro­
Cl'8Stinating. And renew your &lbscription
to 73 while you're at it. Hec:lc.. Sl.tJsetibe 10
Radio Fun too-ars only $35 lor the con.
boo (Every ra dio and TV program ends
wilh a commercial. right?) iii

a e, 5
1",51= 13n. $1U5 ~

4 n. $2U5 Avai/tII:>If

J. Martin Systems

Solid CoppIN Buss sr."",", SI~",,~Ha:~'.__'
Grounding stlJd Erery 61nchcN

Top or BKlI mlM,.,/on

Ground .11 of your equipltWlr cIuI..I.', til •
.lngle fNH1" ground in one ...y in,lM,.tlon.

Money back gu",.m-.. If nor ..tl.fl«1l

Is Your
Shack Grounded?

CIRCLE: 26 ON READER SERVICt: CARD

Sell your product in

73 Amateur
Radio Today
Call Dan Harper today, , ,

1-800-274-7373

J.M.S.
31 Hilltop ........ Dept. 1
StMllold,CT06901

+$4.00 SIH each
Mall checIt/Il1oney order to '
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Why spM(! big 55 on unfriendly, o verpriced
and very slow optlmlzlMH1ly software 111

CllJlCkyagl, the h'llh~, low cost, easy.lD-u"" t.Oftwate
~atu,.... auto deosIgn & optlmlll plus petformance anal~IS
W ",,", amazing accUIICY II wolllCCOn'lmodate 17 ,,_~.

Freq to 1 Gl'll , mntglboom Irldtap"'Pd element mod""ng ,
feJded diPOle, .c,"'.•rld pr'nli .,1101 ...., polar ploh. al'Kl
graphs, Both cc·proc & no eo·pro<: ",,~ions a ,e "'cluded
r", I'<:....T ... , N O11_, VCA, rCA, CCA, -.: _ 001I :1.0 "' _

"DESIGNING A YAGI HAS
NEVER BEEN SO EASY!"

... 73 Magazine, April '94

•,.

Quickyagi' ", S39?~'
S j WA T"A '

AdO 13 00 "'" ... U 00 1or.......usA "' lo><l c-.gn _ _
S..-.cI SASE lor~.., • us o..<:ll ""_'I""'-I ortlor._~~ .<IIl ' $"Jlo _01!_l~~S!"'<"r B- '" S 25"!Iopp'J _....-u RAI Enterprises (002) 435-95n
L.at.iiiL 5638 W Alice Av. GlendAle . AZ. 8 5J02

for your
FREE

CATALOG

CIRCLE 64 ON READER SERVICE CARD

958 North Main St.
Mansfield, TX 76063

MOUSER"
ELECTRONICS

Sales & Stocking Locations Nationwide

ELE TRONIC
COMPONENTS

Whether you order 1 parl or
all 51 ,092.•.MOUSER stocks

and•.•ships same day!!

CALL...(800) 992·9943
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SPECIAL EtiE;;is~F..._a..
Ham Doings Around the World

Listings are tree of Cllarge as space permits. Please send lIS yoor 5ptJOBI Ever'll
hKl monlhs i'I~ of the issue )'OU want illO appear n For example, if)'OU

want it to appear In the April Issue, we should tecelve It by January 3 1.
Provide a cleat, CI::lflQse SI.m'I'la1)' 01 the essetItiaJ delais about yourSpecial EII'efIt.

JUl.Y 8

PETOSKEY, 1.11 The s uens Area
ARC will sponsor a Swap & Shop, e
AM-1 PM, in the 4-H Bldg. al Emmet
County Fa irgrounds. Talk -in o n
146.68. For lnlo, ceu Harry Leiber
N801V, (616) 347-66 10.

SAUSBURY, NC The North Caroli­
na "Alligator GroupM will sponsor a
"Firecracker Hamlesl .M 8 AM-2 PM
at the salisbury Civic Center. Auc­
tion et 1 PM. VE Exams et 1:30 PM,
pre-reg. req uired. with 610. copy 01
jceree. and current fee sent to Is­
abell LiKlfOtd. PO. Box 826, cooe­
mee NC 27014. For Hamlesl reg .,
write 10 Waller "Alligator" Bastow,
3045 High Rock Rd., Gold Hill NC
28071.

SOUTH MILWAUKEE, WI The eew
annual "Swaplest" of the South Mil ·
waukee ARC. trc., will be held at the
America n l egion Post _434
grounds, 9327 S. Shepard Ave..
Oak Creek WI, 7 AM-2 PM COT.
Talk-in on 140.52 simple. and on l0­
cal Rplr. FOt a free flyer, write to The

South Milwaukee ARC tnc., P.O.
Box 102, Soulh Milwau kee WI
53172-0 102. Tel. (4 14) 762-3235.

JULY 6-9

INDIANAPOLIS, IN The ronenecc­
lis Ham/est Assn. will host the ARRL.
Central Div. Convention, and a Ham
RadiofElecl ronics Flea Market, er
the Marion County Fairg rounds .
K9YJW will provide Talk·in, ftom 6
AM each morning. on 146.76(-) and
443 .25(+). C ontact Indianapolis
Hamfesr Assn., P.O. Box 886n, In­
dianapolis. IN 46208. Tel. (3 17) 251·
4407.

JULY 9

BALTIMORE, MD The Ba lt imore
Radio Amateur TV Soc. will hold its
annual Maryland Hamfest/Computer
Fest at the Maryland State Fa ir ­
grounds In Timonium. Vendor setup
2 PM Set.. Ju ly 8th. Tailgating area
opens 6 AM, SUn. Buildings open 8
AM. VE Exams at 10 AM only. Pre·
re g . require d . Ca ll Les McClute
W3GX7; (4 10) 833-8667. Talk-in on

147.03lR and 22 4.96/A . Fo r inlo ,
contact BRATS Hamfes l, P.O. Box
5915, Ball imOre MD 2 1208. Tel./FAX
(410) 467-4634.

HINSDAL.E, 1L. Dupage ARC Ham­
lest Computer snow '95 will be held
at santa Fe Park, 91st and Wolf Rd.
Commercial and Flea Market Set-up
6 AM. Hamfesl hours 8 AM-3 PM,
No VE ElI:ams. Talk-in on the DARC
2M 145.250 . ccetect Edwin Wein ,
stein, 7511 Walnut Ave., Woodridge
IL 605 17. Tol. (708) 985-0527 eves.
send SAS E with check payable to
DARC, Ham(est '95. 7511 Walnut
A ve., Woodrk1ge IL 60517.

pmSBURGH, PA The North Hills
ARC w ill ho ld the ir t orn an nual
Haml est 8 AM·3 PM at (he North ·
land Public Ubrary, 300 Cumberland
Rd. Talk-in on 149 .69/.09 North Hills
ARC g ptr. Contact Gregg Corsello
K3QK, 2021 Reel Coach Rd., Allison
Park PA 1510 1. Tel. (4 12) 366-7006.

JULY 15·16

MISSION, BC, CANADA Maple

Rid ge , Miss ion an d Ab botsford
ARCs will present the 2nd annual
ARE P Expo and Ham/Computer
Swap Meet, 9 AM-4 PM, at Miss ion
Rec Center, 7th and Talboul St. Set­
up a l 8 AM. For inlo , write to
MRARC, 32750 Cherry Ave., Mis­
sion BC V2V 2 77, Canada . Fot table
re se rva tions , call Rob VE7JOK,
(604) 82U1445; Terry VE7TAG, 465·
5"0; Steve VE7/1F, (604) 826-8445;
or Fraser VE70AB, (604) 826-7020.

JULY 16

NEWTON, NJ The Sussex County
ARC will hold its 17th annual Ham­
te st at t he susse x County Fa ir­
g rounds, Pla ins Ad., Augusta NJ ,
sta rting a t a AM . Talk - in on
147 .3 0/R , 22 4.50/R , and 146.52
etmpt ex. Contact Dani al Carte r
N2ERH, 8 Carter Ln" Branchville NJ
07826. Tel. (201) 948-6999.

VAN WERT, OH Van Wert County
Fairgrounds, US 127 South , is the
location lor -Hamfesl '95'- whiCh witl
be held in the CommefCial Bldg. by
t he Van Wert ARC , 8 AM ·3 PM .

/kala
• • •"upunes
ntlcome!

Order direct from our factory'or from cue ofour dealers near lOU!

was 4099FNB-ll Yaesu Ilv BOOmah S5ll.50 1'iOW S

PB-8S K~WOOD 12v8OOmah ~s"f xow s47~9

CIRCLE 68 ON READER SERVICE CARD
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was S4499CNB-152 Standard/Heath 12v 600mah SS8.50 NOW
I'tLI5E CALL roB DET....II.\ OS OrR COlll'lETE lIIiE 01 RIPUCBfOO B....rrnns

Offer good thrujune 1995.

.•11111I1. . . GIX. in~.
the only thing low about our charge is the cost...

w,.oo~~e~!~Itflee ~).2~l~~ru.
Acl:eoorie5 Custom Battery PAl.:l s lithium Cells

II I
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"''''
""'00
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SEW REPLACE-'IE'T BAITERY PACKS
u:\·WOOO: TIl-Z2J42n9A PB·3J lw 1200 mah ~9 00

PB·l49,6\-6CXkv.>b $5-400
TIl-27/41. TH-2814&n8

Pfl--17 1:!\-UlImiII S49.95
PB· lt l1.l~ S491S
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JULY 9

WESTERN NEW YO RK The ATV
Group of Weslern NY will launch its
second High Altitude Heli..." Balloon
ar 9 AM. Live VIdeo may be received
on 439,25 MHz, 2M CW beacon on
144.34, and local 40M nel, slarting
at 8 :30 AM on 7.290 MHz +1- ORM.
Overlay on vcec WIll display the call
sign of WA2CXW. along with attl­
tuoe. le~. , and other IntO. For ce­
tails, ca ll Roger GarOacz WA2CXW,
(716) 937-4478.

JULY 13·15

SAC RAMENTO, CA The Sac ra­
mento AR C will operate W6AK 8
AM-8 PM Paci fic Dayl ight Time, to
celebrat e the Fol som Powerhouse
Centennial. Operalion will be voice
on 10. 15, 20, 40 and 80 mete rs.
The 10, 40 , and BO bands will proba­
bly be used lhe most. A special cen­
lennial a SL Card will be sent to eta­
l ions worked lhal send an SASE to
The Sac ra menlo ARC, P.O. BOlf
161903, Sacramento CA 958 16­
1903

KINGSPORT, TN The Bays Moun­
tain Radio Club and the Kingsport
ARC will op era le W4ZJ A 1700Z­
2400Z on July 15th and 16th, 10
commemorate the 75lh Anniversary
ot their sponsor, Eastman cnemcat
Company. Operaucos will be on the
General po rtion 01 tne 40 and 20
meter phone bands, and lhe Novice
portion 01 the 10 rreter subtland. For
a ceretcare. sere a QSl and a 9' x
12" SASE , along wi lh your contact
number, 10 W4ZJA. Bays Mountain
Ra dio Club , P.O . BOlf 3 168 ,
Kingsport TN 37664

RAC INE, WI The RaCine Megacy­
cle Club will operate club stauon
W9U DU to celeb rate the 21s1
Annive rsa ry 01 the largesl l ake
Mich igan fishing coruest . "The Big
One," s armcn-e-aama. Ju ly 15th
and 22nd, from 1500Z-1900Z. Oper­
al ion will be on lhe lower 25 kHZ
01 t he General 20 and 40 M
phone/CW bands, and 28,400 MHz.
Conta ct may a lso b e made on
147.27(+) (Lakeshore Aptr). Packet
op era tors may connect w ith
W9UDU@K9RAS.EN62GK.WI.USA.
NOAM; Subject : senrco-e-neme:
'rext: Finish tne semence: Fishing

JULY 15-16

PLY MOUTH, MA The Mayflower
ARC will operate KB1BOJ lrom lhe
waterfront ' Harb orl est," UOOZ­
2100Z. in honor 01 the 3751h An­
niversary 01 the landing 01 me Pil­
grims at Plymou1h Rock. Operation
will be in the General portion 01 the
40,20, 15, and 10 meter bands, For
a ceruucete. send SASE 10 MARC,
P O. Box 766, Plymouth MA 02362­
0766.

JULY 15 & 22

SOUTH POINT, OH The Lawrence
County OH AR Emergency servces
group wi ll operate the La wrence
County OH Ohio River AR "River
Days" Special Event Station WNBF,
Irom aboard the Jewell City Stem­
wheeler. The event will run 11 AM-4
PM Freq. 2M 146.715 & 146.610
Linked : 10M 28 .400; 20M 14.240:
40M 7.240. Packel will also be on
disp lay and op eratrnq . Br ochures
about amateur radio and emergency
services will be available to the pub­
lic. Also. visitors will be erlCouraged
to send a message to a Iriend Via
Ham aaco .

SIOUX FAl lS, SO The SIOUX Em­
p ire AR C will ope ra te WOZWY
1400Z-2200Z to commemorale the
U.S.S. South Dakota BB 57 (WWII
Battresmp x r 50th Nan Reunion .
Operation will be on CW and phone
on the 80-10 meier bands. For a
QSL cert if icate , send QS l and
SAS E t o 5 EARC. P.O. Bo x 91 ,
Sioux Falls SO 5710 1.

JULY 8

SPECIA L EVENT
STATIONS

WI LLIAMS B U RG, VA The
Williamsburg Area ARC will ccerare
KE4YW 1300Z-2300Z, 10 celebrate
the 219th Anniversary 01 the signing
01 the Declaration 01 Independance.
Freq : 28 ,350, 2 4, 950, 2 1,350,
18 ,150 , 14 ,270, 7 270 and 3.870 .
For an un folded cerntrcat e . send
aSL and a 9" x 12' SASE 10 Hershel
Kreis KE4GWV; 145 Sand Hill Rd.,
Wiiliamsburg VA 23188-6609.

MARSHFIELD, WI The Marshlleld
Area ARS will hold merr 41h annual
Picn ic , beg inning around 11 AM in
Wildwood Park. Pol!u ck , Swapfest.
Talk-in on 147.180. All are welcome.
conta ct Guy A. Boucher KF9X X,
107 West Third 51" Marshfietd WI
54449. Tel, (715) 384·4323. Packel:
KF9XX @ W9IHW.WI,U5 A.NA.

held 7 AM-2 PM at Steuben County
4-H Fairgrounds . comer of 200 W &
200 N, at Crooked Lake in Angola .
Vendor setup 3-10 PM sar.. Aug .
5th; 4AM-7 AM Sun.. Aug_6th . VE
Exams for all classes: sign up at 9
AM . Chicken B BQ . Ta lk · in on
147 .1801.780 and 444.3501449,350
131.8 Tone. For r n ets, please con­
IaCt Land of Lakes Angola Hamfesl,
Sharon Brown WD9 DSP. 905 W
Pa rkwa y Dr. , Pleasant Lake IN
46779. Tel. (219) 475-5897.

PEOTONE,IL A Ham!estiCompuler
Festival will be held at Will County
Fairg rounds 6 AM-?, by the Ham­
testers RC, Inc. setup Sal. Aug , stn
3 PM- 11 PM. The main ekhibilion
hall opens at 8 AM_ comact John
Fleming , 13800 Division 5 1., Lo t
2 15, Blue Island IL 60406. Tel. (7OB)
489-5872.

JULY 4

AUG5

AUG 6

JULY 29

JULY 28-29

CARLINVillE, IL Macoupin cccn­
ty ARC, Inc. will hold their Computer
Fa ir/Hamlesl '95 at the Macoupin
County Fairgrounds, 1'2 mi. north 01
Carlinville, on Rle 4, starling at 8
AM. Setup the night before or at 6
AM . Ve ndors , co ntact Doug
KA9HDZ at (618) 488-7249, VE Ex­
ams, all classes, pre-req. requ ired .
Call (217) 854-8261. For info, call
Dennis N9LOC, (217) 854-2365.

Central States VHF Soc. ra te . For
coetererce inlo, contact Lauren Lib­
by KXOO, (719) 593·9861 ; o r Hal
Bergeson WOMXY. (719) 471.(J238.
E-Mail to 75 15 1.24420COM ·
PU5ERVE.COM (KXOO) or BERGE­
SONfl PPCC.COLORA DO.E DU
(WOMX Y). A special · You lh Pr o ­
gram" for young hams, and beg In­
ners in VHF (regardless 01 agel will
be oIfered on Fri. morning

OKLAHOMA CITY, OK The ceotrer
Okla homa Radio Amateurs will
sponsor their zznc annua l "Ham
Holidays '95" at lhe Oklahoma State
Fa ir Park (Hobbies. Arl s & c ratts
Bldg .). Doors open S PM-8 PM, Fri"
July 281h; 8 AM·S PM , sat.. July
29th . Technical an d non -tecnntcar
programs, Fox Hum . VE Exams,
Flea Markel. Talk-In on 146.67. Ad·
dress au inquiries to Ham Holidays
'95. P o. 85128 1, Yukon OK 73085­
1281; or CompuServe 75672 ,3475.

KINGSFORD, MI The Mich·A-Con
ARC will nost lhe Upper Pen insula
HamleSl in the Iron Mounlain-Kings­
ford area at the Uniled Sportsman
Club in Merriman MI, slarting er 8
AM_ setup ar 7 AM, CST, Contact
William Benoldi, Jr. KB8SBP, 709
Hamilton Ave., Kingsford 1.41 49801.
Tel. (906) 774.(}419; or Lou Gamba­
lis KG8NK, 441 Balsa m, Kingsford
MI 49801. Tel. (906)774-2930.

ASHEVILLE. NC The 20th annual
western Carolina Hamfest will be
held 8 AM-4 PM at the Haywood
County Fa irgroun ds , near Way­
neSville NC. Sponsor: Western Gar­
oIina ARS. Talk-in on 146.161.76 and
146.31(.91. Contact Tommy Queen
K4BNP, 12 Ly nwood Circle ,
Asheville NC 28806. Tel, (704) 258­
2639.

CLAYTON, NY The Jefferson coon­
ly RAC , will hold thei r Hamtest 7
AM-S PM, at the Clayton Rae, Parlt
Arena , VE Exams at 9 AM; wan-ins
welcomed. Talk-in on 146.70/. 10 .
Contact Jefferson County RAG, P O.
Box 523, Brownville NY 13615.

JULY 21

JULY 21-23

JULY 27-29

Talk-in on 146.850. VE Exams if you
can pre-reg ister by July 9th; send
SASE or call Bob High KA81BF,
12838 Tomlinson Rd.. Rockford OH
45882. Tel . (419) 795-5763. For
Hamfest inlo, call Bob High. (419)
795-5763 before 5 PM; B ob
WD8LPY, (4 19) 238-1 877 after 5
PM.

WASHINGTON , MO The Zero ­
Beaters ARC will hold its 33rd annu­
al Ham/esl at Washington City Park.
Gates open at 6 AM. Regislralion for
VE Exams will stan at 9 AM. Talk-in
on 14 7.240(+). Contact ZBARC,
Po. Box 24. DuIZOW MO 63342; or
call Dave Randolph NOGLN, days,
(314) 532-2477; eves, (314) 764­
4999.

NEWINGTON, CT The 14th Annual
ARRL Dlgilal comm. c ent. will be
held Sept . 8 · 10, 1995, at l he l a
Quinta coot. Center in Arlinglon TX.
Anyone interested in digital commu·
nications is invited to submit a paper
lor puencauon in the Conference
Proceedings . Presentation at tne
Conlerence is not required for PlbIi­
cation . Papers are due by July zrsr.
and shOUld be submitted to Maty
weinbtug , ARRL , 225 Ma in sr..
Newington CT 0611 1 USA; or via In­
lemet at Iweinbergtlarr1.0f9, Please
contact Maty lor detailed format re­
quirements. For more mrc on the
Conlerence, registration. and hotel
reservations, contact TAPR, 8987·
309 E. Tanque Verde Rd. 11337, Tuc­
son AZ 85749-9399, USA. Tel. (8 17)
383-0000. FAX (8 17) 566-2544, In­
ternet: laprtl lapr.org.

PHOENIX, AZ The ARCA Ft. Tuthill
Hamlesl will be held at Coconino
County Fairgrounds , Flagstall AZ.
Contact the Amateur Radio Council
of A r izona , (602) 440·2039, l o r
reservation into. VE Exams sat. Jury
zzno. at 8 :30 AM . No-code 'recn
class • contact Morgan Riley
N7DLW, (602) 938-4356.

JULY 23

FREDERICK, MD The MId·AtlanliC
OX & Rptr. Assn. will hold a Hamlesl
at Ihe Marc Tra in Station in
Brunswick, Frederick Cnty. , Mel. VE
a xams . Flea Ma rket . B run sw ick
Train Museum. 'rentanooor spaces
must be pre-reg.; write 10 MADRA
Hamfesl '95, 230 N. Potomac sr..
Hagerstown MD 2 1740. Talk-In on
147.060/448.1 25 MHz Rptrs.

COLO RADO SPRINGS, CO The
Centra l Stales VHF Soc. Annual
conterence Will be held at the Sher­
aton Colo rado Springs Hotel, 2886
South Circle Or, For Hotel Reserva- ANGOLA, IN The annual l and 01
nons. call (7 19) 576-5900, or (800) Lakes Angola Hamtest. sponsored
325-3535. Be sure to ask fo r the by Ihe l and 01 l akes ARC, will be
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Lake MIChigan is great because , , ,
For a cemtcate. send your OSL and
an SASE to the Racine Megacycle
Club W9UDU, 801l 3, Racine WI
53401-0003.

JULY 18

SOCORRO, NM The Socorro ARA
will operate NA5N from 1100-1700
UTC, from near Groond Zero - Trinity
sue - in the Central New Mell ico
desert, to commemorate the 50th
Annive~ry01 the wor1(j's rim alom­
ic bOmb lest Usten on Ihe General
phone and CW portions of the 50,
40,20, 15, and to-meter bands (de­
pending on propagalion). A ORP sta­
l ion will operate in lhe ORP frequen­
cie s of 7.040, 14.060 , 21.060 and
2B.060 MHz. For a QSU Certificate,
send aSl and business size SASE
10 Socorro ARA, Trlnily Si te Event,
PO. 801l 522, Socorro NM 8 7B01.
Trinity Site will be open to the public
the morning of July 161h. The While
Sands Missile Range Sta llion Gal e
(east of San Antonio NM) w ill be
open to the p4.Jblic 5 AM-11 AM MDT.
On July ism the Nat' RadiO Astron­
omy Observatory will oller guided
lours of the Very Large Array radio
telescope , west of Socorro.. FOr info

and eecommcoencns. ccmact the
Socorro County Chamber of cem­
merce, P O. 801l 743, Socorro NM.
Tel. (505) 835-0424.

JULY 20-23

COLORADO SPRINGS, CO The In­
ternational Testa Soc . will operate
KC20/0 , 1600Z-2400Z, da il y, on
7.297, 14.297,21.397, and 2B.397,
KC2QIO will CSt directly 10 YOU.

JULY 22-23

STRATFORD, NY The Fulton ceco­
ty Mahlon Loomis Corrvninee will op­
erate W2Z2J . 1300Z-2QOOZ, each
day, on the General class phone por­
tiOn 01 40, 20 . and 15 meters. and on
the Novice 10 meter phone band; al­
so, on area 2 meter FM Bptrs. This Is
to celebrate the 169th Anniversary of
the birth of Or. Mahlon l oomis, the
American wi reless te legraphy pio­
nee r. For a certscate and literature ,
send OSlo contact number. and '10
SASE to W2ZZJ. 5738 STHWY 29A.
Stratford NY 13470.

JULY 27-AUG 2

GREENVILLE, NC The fo llowing

stations will operate during a expe­
dition to St. Paul Island (CY9): Ron
AA4VKlCY9: Murray WA40ANlCY9;
Bob KW2P!CY9; Vance W5IJUlCY9.
Operation will be on al bands 16OM­
6M . MOdes: SS B, CWo and RTTY.
OSL via Mu"ay D. Adams WA4DAN,
403 East 14 th St.• Greenville NC
27858.

JULY 29

EAST GREENWICH, AI The Fidelity
AAC will ope rate K1NOG 1300Z­
1BaaZ. to COincide with the annual
Yankee Tune Up at the New England
W ire less and Steam Museum.
Phone: lower port ion ell the 20 meter
General succaoo: C,W: me Novice
portion of me 40 meier band . For a
cernncere. send oat, and SASE to
Bill May N1L EJ, 20 Montana ave..
CQven//}' RI 028 16.

JULY 29-30

RUnEDGE, TN The lakeway ARC
win operate K$40K 1400Z-2300Z in
oonjunction with the Grainger County
Tomato Festival. Operalion will be in
the middle Of the General 20. 15, and
10 meter Novice phone suooencs.
and 146.50 2 meter. For a certificate ,

send $1. a 6" Il 9" SASE. ancl your
a SL card to Perry R. Hensley, R '3
801l 566A. Rutledge TN 37861-9300.

AUG U

LA NNON. WI Members of the Mil ­
waukee ARES will operate W9WK to
cerebrate the 5t h annual "Picnic
Ham" held at Menomonee Park. Op·
erauon will be in the General phone
and CW bands on 75 , 40, 20, 1S,
and 10 meters . For a cert if icate ,
send OSL and a 9" x 12" envelope
(with 2 units of postage) to W9WK.
cia Jolin Leekly, 75 7 N. Broadway.
Suite 306, Milwaukee W1 53202.

AUGS

AOCHESTER, NY The AUXHAMS,
the U.S. Coast Guard AUll iliary AR
O perato rs , will operate WA2RXE,
1400Z·2000Z. to celebrate the Birth­
day of lhe US Coasl Guard. Opera­
t ion w ill be in Ihe lo wer Gene ra l
phone portiOnS of the eo. 40. 20, and
15 meter eeoce.ne NoYice 10 meIer
svebanc . and 146 .925 Rptr. For
an unfol ded cert if icate . send
O Sl and 9" Il 12" SASE 10 AUX·
HAMS, WA2RXE. PO. 801l 904 11,
Roches/er NY 14609.

Sell your products in 73 by calling Dan Harper at 1 (800) 274-7373.

in. -­--..

-

Sdnset Setup\

"The beginner's guide to the
exciting world of amateur radio."

r.---------------------~-----~--,
I0 YES' Sign me up right now' 12 IssuesorRadIO Fun I
I· . for SI2.97. I
I
I ~;w;.,--------------Oc~.u;:_--------

Chock _ _

Class License _ _

MC __

Year Licensed,__

Visa _ _

73 Subscriber _ _

$12.97
1-800-677-8838

QST Subscriber CQ Subscriber __

Mail 10: Radio Fun, 70 Route 202N, Peterborough,NH 03458
[Or call 800-677-8838 (in NH call 924-0(58). FAX: 603-924-8613J

CanadlI add 57.70 postage plus GST. Foreign add 512.00 surface. 536.00 l inmil,
~sa..rd Rate 518.00. Bnic Subscriplioo JUte 51 4.97. 09VL ~
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by.. r.du6tg YOl) ca. lea... tile Mont CocIe ill .. J.o.t
Forget~ No-Cocie Lknse •.t get yow TedI-Pt.s M et.

G.rutee: YH'I pass the Swp- tolIe test wittl Ullde W.y. 's
systetlll Dr YOU GET A100% REFUNDI

HAM HELP
Number 2. on yow FeedbM:k card

--

I am looking lor schematics and/or a
manual lor a LAYFAYETTE HE-lOT
CB Iransceiver. t will pay for copies
and/or postage. Brent Pufna m, 14·8
Debra Ann Ln., E. Fa /mo ult! MA
02530.

I am in need of manuats 101" the Iolow­
lng: (1) SHEA-mOO...".". h Is a 1r1'N
in , 100W out VHF amp. F requency
mnge is 136-175 MHz. (2) OLYMPIA
eectrcoc Compact AO. It is a p rinter
only; no keyboard. I will g ladly pay for
expenses to get these manuals. Bill
Fle tcher AF98, 4358 Cra wford Dr.,
Madiscwl WI 53711-4849.

stamps (andlor foreign cons and cur­
rency) being forwarded to them at San
Francisco Shr/neTS HospifSI for Crip­
pled Children Stamp Club, 1701 19th
AWl'fIuo, san Francisco CA 94122.

r,,- ,,1Um... 1ft po~ . nd n.dbJUtrI Com­
plele 1oQQIrlQ, online awards tra~ lor any
aWard, OSL-manaoe",*J'lt tacilily, radio Irttellae­

JrIg, anlenna rotor contrOl, data terminal lot ..
digilaf modes. tIl'lequelad packet spolting, 00fI.
tes1Iog, CW kayer, SO\K1d card support, ees­
toml~able ICreens al1d reports, auperb documeo­
talion and SllppQft. ~yIir.e P«lP8'ilellon chert.
inlurface to C8l.1boQll.~,".1i1'l(frru;h mora,
Sgee*: 18'-4 386SX, 4mb RAM, hard dtI\1, lQG.
Ie -4 OOS $79, Windo'lrtI m .lOGleJr DOS $39,
WIfldows s.49. Fo-eigllllrtnaJ '10. vI&Wrn;:. FIN
"'fopUl Nso available: POA QSL RouW u.t.
nodlo ..,t.rf_ h8ldwll" ~ ~lleir­

...-~

CIRCLE 15 ON READER SERVICE CARll

Dual Band
Mobile

Antenna
140 MHz, 440 MHz

MAGNET MOUNT $21 .95
150 walt 1211. AG58 + connector

PERllA.NENT MOUNT $23..50
With NMOiTAOmount 1711 RG58

BNC or P\.259 connector
0802 DUPl.EXER 149.00

•

UHF connoctors B-leads
Ackl 3.50 S&H

1-800-630t.4622
_ COMTELCO INDusm IE~ INC.
.... 501 Mitche~ Rd., Glendale HIs., Il 60139

Exten5lOOS...
Recommended
lor use with
the TPM6.

nEXT (2") $2.95
T4EXT (4'1 $4.95
nEXT (6'1 $6_95

We are happy to provide Ham Help listings free on a space available basis.
To make our job easier and to ensure /hst your listing is correct, plesse type
or print your requesl clearly, double spaced, on a full (8 1/2" x 1/") sheet 01
paper. Use upper- and tower-case Jeffers where appropriate. Also, print num­
bers carefu/Iy--iJ I , for exal'f¥)le, can be miSlead as Ihe Jetters 1 or ~ Of even
lhe runber 7. 5pecific8/1y menliorl /hal your message is for /he Ham Help
Column. Please remember to acknowledge respcxlses to your requests.
Thank )<lU for yoor r:ooperaliorl.

The San graocrscc 5 hriners Hospital
for Cripp~ ChIld ren has a stamp club
for if4)atients, as we ll as for recovering
outpatients. that have an interest In
slafT1) collecting. Chik:lren are given a
stamp album when Ihey are in for
treatment, and stamps are regularly
dist ribuled and forwa rded to club
members. Their cumml need ta r out­
weighs present co ntributions. They
would greatly appreciate any foreign

I need a REG ENCY Regulator 5700
Controller, Dr someone who can repair
it for me. Ed OuIm, PO. 80Jt 91, Se­
waren NJ 07077-()()91.

WANTED: Details 01 "Cold Plating" as
advertised In Popular Mechanics or
Popular Science. Ke ith R. French,
PO. Box 9, Berowra NSW 2081, Aus­
tralia.

$1995

THTC
UrWersal CnICIe
lor HT, CentAar Phone,
or Scanner. Anacttes to
the AMPS plate 01 the TPM6
or sim ilar mounts. Securely holds
portables from 1.375" 10 2.B75- wide.

TPM-6
6" Pedestal
Mount. Ad­
justable WIth
tI'1tJIm screws.
T~ black finiSh.

$1995

TRANSEL
~7!F.~fI1!-~.

123 EAST SOUTH STREET •
HARVEYSBURG, OH IO 45032
(800) 829-8321 FAX:(513JB97-0738 I I

I ",..Add $5.00 S&H on AII Ordersl j

CIRCLE 11 ON READER SERVICE CARD

$250

005

$249

lhe computerizalion oflhe workplace.
amateu r radio prov ides a fun way to
ger lids interesled in leaning about re.ch·
nology. It bea lS the heck Oul of Nin­
ICndo and Sep. which teaCh lIOIbiog.
It even bea... sports, whi<:h provide a
good Iivin, for. handful of SIMS and
disappo inlmenl and pove"y for the......

We need 10 see rad io clubs Sprou l­
ing in our _dary and high schools
again. We need \0 see hamming become
a majo r act ivity in retirement homes
and villages. We have room for mil­
lions ofhams on our bands...of which
we're us ing less thao 0.2'11 loday 0 0

Iny reglllar basis. Yep,lhal' s rigltl,
99.8'11 cl our hant bands 1ft jusl sining
there almost tot.lly unused. with us
....-aiting iIlWIld for theK'C to seD them
off and pocket: the money wilhool evea
a word of tJunU.

How mlJdl are we dwging for Uncle
Wayne ' s One Hour Guaranteed Mira­
cle COOe Courloe?S5.00 p06tpaid. Thaf!
righI, iI'S only five bllc"' ! S ince ollr
cltargecard minimum is $7.50. m3)'be
you lihouId onlcr SOlre ~UncleWa)n~'s

lClICit:i"ll advall:ure 1tOries IS advfttiscd
by Uncle Wayne' s Boobhelf. Or fend
$5.00 cash or check. This will be: one
clthe beuer fi>oe buds you'D~~
SSO I. doz.en. if you like 10 splead joy.

SPECTRUM INTERNATICNAL. INC.
Post Onica IkJl1084. Dept . S
Concord, Mass. 01742, U.S.A.
Phone: (508) 263-2145
F81: (S08) 263-7008

•51

Shipping: FOBConcord, Mass
Prices subject to changewithout notice.

I~l

1691 MHz Weather
Satellite System

Demonstration Disc (IBM·PC VGA compatible)
01 signals recorded from WX-SAT system. $3

1691 MHz Hemt Pre-amp.
mceer TS-1691-P. Amp

1961 MHz Receiver
model TS-1691-Recvr

oecccer Board & Software
model TS-VGA-SAT4

Low Loss Coaxial Cable (65ft)
with COtlroectOl"S.

other lengths available

Track II Satellite Orbi tal Program.
t rac es All satellites. world map.
pmt~l ~

1691 MHz Loop Vagi Antenna
1l"ol:Oel1691-lY(N) S99

IHr, Cod. Course. Und. Warnt'. 8ookshelf. P. f trborough NH 01458-1101
Or (al 603-924.{)O58. Fu 603·924·9321

The truth is Ihal no one using this
new system has ever failed lht: 5 wpm
code IeS!. And il is highy unlikely thaI
anyoee ever will. We 're talking aboul
such a lotal po-brainer appro<lCh that
many ptople areable to sptnd less 1tt:ul
H minules using Ihis speed system
before being able 10 ace lhe Nov~

TectuUciul code leSt .

Help your eh ildren. your wife and
)'QUI" friends get lheir ham licenses with
this ultra -fast code system . Gel your
l ids 10 help lheir friends 10 gel their
licenses. u we're going 10 h')I and keep
our ham bands we need ens of Ihou·
sands Illln ham~Millions will be even

""~.
!-kip swt kids on ~ir way toward
~ (Wt:ln by ping !hem t.:d.cJ
00 ltammin&. The bigrnl obslacle 10.

ham license in lhe pU I has been lhoe
code. Now, with this new miracle 'ys.
eem. this Is just not e~n a minor prob.
km. No longer wmecre be ue slighl·
eu sIres. when taling lhal slupidcodc
leu that tItc ARRL Board of Direl;tors
has fO!U'd!he FCC 10 conlinue 10 use
as the primary metII:ld for keo:ping 1lCW'­

comen away from the hobby.
Wilh the Succes1 of~ in tItc

DC>;t CCPlury dependmt on our .bilily
\0 provide high-tech caroer .....oners to
deal with the inform;lrion highway and

CIRCLE 1&3 ON READER SERVICECARD
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BARTER 'N' iiJy'~'_book ~"

Tum your old ham and computer gear into cash now. Sure, you can wa~ lor a
bamrest m ll)I and clump ~. but you know you'. get a far more realistic price if you
have it out where 100.000 active ham potential buyers can see it than the few hun­
dred local hams who come by a flea mereet table. Check your attic , garage, censr
and closet shelves and gel cash lor your ham and computer gear before it's too old
to sell. You know you're root going to use it again, so why leave it lor your widow to
\tI row our? That stuff isn l getl,ng any youngef1

The 73 Flea Marl<el. Barlsr 'r r Buy, COSIS you peanuts (almoslrromes to 35
cents a word lor indMdual (noncommercial) ads and $1 .00 a word b commercial
ads. Oorll plan on Id ing a long slOfY. Use abbreviatiOns. cram if in. But be nones!.
There are plenIy of hams who love 10 ti~ things . so if it doesn't~ say so.

Make your jst, coonl the words. nducWlg your cal, address and phone oomber.
Include a check Of your credit card number aM expiration. II you're placing a
commercial ad, include an additional phone nurOOef. separate !rom your ad.

This is a monthly magazine, not a daily newspaper, so figure a couple months
before the action starlS; then be prepared. II you get too many cans. you ptice(l ~

low. If you doo't get many calls, too high.
So get busy, Blow the dust off, check everything out, make sure it still works righl

and maybe you can help make a ham newcomer Of retired old·timer happy wilh that
rig you're not using now. Or you might get busy 00 your computer and pul together a
_Sl of smaMgearlparts 10 send 10 those inlerested?

seoe ytJU" ads and payment 10 the Barler 'n' Buy. 73 Magazine. 70 RI. 202N.
Pelelborough NH 03458. and gel senor the phooe calls.

The d eadl ine for I he Sepl ember
1995 classified ad section is Ju ly
13.1995.

ALL ABOUT CRYSTAL SETS. The0­
ry and construction of crystal set ra-

ocs. $9.95 each, ppd USA. send 10:
ALLABOUT BOOKS. Dept S. P.O.
80_ 22366. San Diego CA 92192.

BNB200
SUPE RFAST MO RS E CO DE SUo
PEREA SY Sub limina l cassette .

$ 12.L EA RN MORS E CO DE IN 1
HOUR, A mazing supereasy tech­
nique . $12 . Bolh $20. Money·back
gua rantee . Fre e cataroq . SAS E.
eam-ta. 150 Greenfield. Blooming­
dale IL 6OH18 BNB221

WANTEDWestern electric amplifiers ,
tubes, speakers & paris. Free Quote!
1-800-251·5454 BNB268

KPC·3 TERMINAL PRO GRAM User
friend ly, spill screen, Au loConnect
32K scrollback boHer, Integrated Edi·
lor. Save & send files easily. SASE lor
FREE deta~s. $29.95. ComTreK. Box
4101, Concon:I NH 03J024 101-

BNB271

DWYER WIND SPEED INDICATOR
only $55.00 plus $4 .00 SlH FQf home
or once. Accurate, ow-cost, practical.
Roof mounted pickup. Send check or
M.a. to; RAD·MON COMPANY, Dept
A, a ox 75 1, Marathon NY 13803­
0751. (NY Residents add Sales
Tax) BNB285

2 METER INTERMOD Our notch htter
eliminates the pagers in the 152-153
MHZ regioo mat are responsible IOf
99'%. of inlermocl. No insertion loss, no
need for . 12, transparent at 7OCM.
Se e Jan . 95 CO p roduct rev iew.
Ruggedly built in solid brass. Hipower

version VHFONl 52 W/UHF conn. $62
HT version WI Mil BNG
VHFDN 152HT S68 ,$4 5tH. We also
smp C.O,D. 00 charge. PAR Elec ­
tronic s 407-586-8278 FAX 407-582­
1234.6869 Bayshore Dr. Lantana. FL
33462 BNB288

COMMODORE 64 REPAIR. Fast turn
around . SOUTHERN TEC HNOLO·
GIES AMATEUR RA DIO, 10715 SW
190th Street _9 . Miami FL 33 157.
(305 )238·3327. BNB295

KENWOOD AUTHORIZED REPAIR,
Also 100M, vaese. GROTON ELEC­
TR ONIC S, aox 379 . Groton MA
01450. (SOfl }448-3322. BNB310

NOW ON 40 METERS! New, knob­
tuned w/digi tal display, synthesized
QRP transceiver , Complete kit only
$199.95. S&H $7.50 (continental US),
GUARANTEED TO WORK. For into
send SASE: Caillwrite to c -oer. S & S
ENGINEERiNG, 14102 Brown Road,
Sm ithsburg MD 2 1783; (301)4 16­
0661 . BNB334

REPEATERS VHF & UHF, Built from
GE Masler· 1I Mobiles. Tuned to your
frequency. Sla rllOg $249 . Call
evening s , (503) 378-0646 , E-Mail:
Ham440 0 aol.com BNB335

JULY 1995
SUN MON TUE WED THU FRI SAT

1 F-G

2 G 3 G-F 4 F-P 5 P 6 P-G 7 F 8 F·P

9 P 10 P 11 P-F 12 F-G 13 G·F 14 F-G 15 G-F

16 F-P 17 P 18 P 19 P-F 20 F 21 F-G 22 G

23 G-F 24 F 25 F-G 26 G 27 G-F 28 F-P 29 P

30 P 31 P-F

for build ing up be tter antennas for
these bands. and wait Ufltil fall for coo­
d1tions 10 improve. W1XU iii

EASTERN UNITED STATES TO:
~, • • • • • .. .. .. .. '. .. ..
,~ • •
NlGE:Nl ..... .. " " " "AUSTRAUA .. .. • IS ~ l!
CANAl ZONF .. .. .. .. .. .. " " " " "~~NO .. .. .. " • so •
f<AWAII "

, .. " " "~ • •- • •
~.~ .. .. .. .. • " " " "PHl._ S " •
PVEATOIWCO .. .. .. " " .. .. ..
~~ " -s ..
U S SR " •
'M' lITco....n , .. • .. • .. .. " ..

CENTRAL UNITED STATES TO:
~~ .. .. "NlGtml~ -s " "AUSTRAl .... " " .. " " "CAtoW ZONE .. " .. .. .. .. " " " "FNGlJoNO .. .. " .. " "I1AWIo/I " " " " .. .. .. "- " "- " "~.~ " " .. .. .. .. " " " ".......s " ".....,o~ " " .. .. .. .. " -s .. "~~ .. " •
USSR .. ..

WESTERN UNITED STATES TO:
~ .. " • .. .. .. .. "
-~~ " " .. .. .. " "~_.

" • " .. ..
-,~ • • • • " " "ENGl..o.NO • •
HAWAn " " .. .. .. .. .. "~. " ..- " .. .. .. .. .. • ..
ME_OCO " .. " • • "......., " .. ..
~~ • • • • • • "~~ " "U S.SR ••
,~~ .. .. .. .. .. .. • • "

lime short skip out to t ,000 miles is
frequent. and nighttime skip to 2,000
miles or more win occur less regularly.
Thirty meters will
behave more l ike
20, and 40 meters
will behave more
li ke 80 on ma ny
occasions, due to
the height of the
reflect ing layer at
that trme . Always
ch eck the next­
higher and nexl ­
lower bands.

80 and 160 Meter
Bond,

excecr lots of
QRN . You' ll hear
very few signa ls
on 80 during the
day, and none on
160. These bands
are the nightt ime
bands in summer,
and il pays you to
keep a sharp ear
op en aner sun­
down. On parneu­
la rty good nights
WIth low reese. you
will lind both long
skip and OX on
both bands. Avid
nxers must be pa­
tient, however, be­
cause In summer
there's almost al­
ways no ise p re­
se nt. I 'd recom­
mencl thaI you tJSe

the long summer
clays and everWlgS

Jim Gray W1XU

30 and 40 Meter Band s

Excellent nighttime possibilities on
evenings wnen QRN is low and 'con­
dltlOns' are Good Thunderstorms be­
tween you and your target can make
copy dllf icull if not impossible. Day-

17 and 20 Meter Bands

Twenty WIll be best. and sometimes
17 will be almost as good. but not as
heav~y occupied. If open, the higher­
frequency band will prov ide the
longest skip. Twenry will remain open
atter sunset and sometimes late into
II'Ie evening. seventeen will close at
dark or shortly after. Possible grey·line
OX along the termInator is a bonus.

the high-altitude winds. Expect skip to
1,500 miles or SO, and beam across
the equator for possible contacts in
the opposi te he misph ere . T hese
bands will close at sunset.

July is not expected to he a very
good month tor OX on the HF bands.
The poorest days are likely to be; 5-6,
9- 10, and 29-30. The besl days shoulcl
occur on; 1-3, 12·1 5, 21·23 and 25·27.
As you can see from ire daily enen
HF Signal propagation lor I!le remain­
der 01 the month is antiCipated 10 be
Fair or IransitiOnlng . Poor weather
andlor other remarJ(able geophysical
phenomena could center around the
5th, 18th, and 29th,

10,12, and 15 Meter Bands

Spo radic E propagation on many
(G) or (F ) d ays , wi l h good si gnal
strengths of short duration and quick
lading. The iOnized clouds drift with

,)un Glil'y W1XU
2 10 EaSf Chateau Circle
Payson AZ 8554 ,

Conditions This Month
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Discount Books" Soltw. re Free Brochure. Wnte:
RATEK Box 2098 Danbury CT 06813-2098, BNB715

ELECTRON TUBES: All types and sees. Transmit­
tlng, receiving, microwave . . . large ioYentory " same
day shipping, DAILY ELECTRONICS, 1091 4 NE 39th
ST. SUite 6-6, Vancouver. WA 98662. (800)346-6667
or (360)696-8656. BN8719

HAM RADIO REPAIR-f'rompt serves . ROBERT
HALL ELECTR ONICS, 1660 McKee Ad., Suite A.
San Jose CA 95116. (408)729-6200. BNB751

Surplus Eleclronic MW Equipment Two CTI 4204
MHZ oscillators. one lala x128 Phase modulated sor­
ce. lwo HP10811E 10MHZ oscillato rs . K.vin Bell
30600 County Ad ' 9 Elizabelh , CO 80107 (303)646­
3534 BNB760

WANTED : HAM EQUIPME NT AND REL ATED
ITEMS. Donate your excess gear. new-okJ.ifHlny-con­
d1tion 10 the Radio Ckm ell Jut'*)r High SctXXlt 22 . the
neton's only lUI-lime. rorcronr organiZatlOTl working
to get ham radio inlO schools around the country as a
teaching tool using our EDUCOM-EdueatiOn Thru
Communicaliofl-j>l"ogram. Send your radio to school.
Your donated matenar will be picked up ANYWHERE
or shipping arranged, and this means a lax deduction
to the lull exlenl of the law lor you as we are an IRS
501(c)(3) charity in our 15th year of service, II is al·

ASTRON power su pply, brand- new w{w a ffanly,
AS20M $95, RS35M $139. AS50M $199. Call for otn­
ermodels. 81&-286-0118. BNB411

MAHLON lOOMIS, INVENTOR OF RADIO; (patent­
ed 1672) by Ttnnas Appleby. (Copyright 1967). Sec­
ond printing ava ilable f rom JO HAN K.V. SVAN­
HOlM,N:lRF, SVANHOLM RESEAR CH LABORA~

RIES, P.O. Box 61. Washington DC 20C)44. Please
send $25.00 donation with $5.00 lor S&H. BNB420

HAMS-NEED COMPUTER RIBBONS ? l owest
prices. COlor or black . Stale your needs. Free info.
Special deal l or c lubs. HARCLY(G), P.O. Box 830A,
Coquille, OR 97423. BNB457

CA NADIAN QSL' s $1.00 Brings samples. VE7FI
1861O-62ndAvenue, SlJrrey, B.C., V3S 7Pl BNB475

WHY RIS K FAI LUR ES With Aerial Supports?
Dacron rope, high UV resistant. non-streICh Military
Type blacll DOUBLE (unlike our compet~ors' single)
braided. 1·800-328-4n 3. BNB557

DUPLEXER TUNING GUIDE. A comple te bookle t
showing step-by-step msuuctlcns on luning all types
of oupexers. Included is It\eoly of operation, ootailed
diagrams and much more. Send $9,95 plus $2.50 s&h
to RGM PUBLICATIONS, 533 Main SlTeet, Hillsboro
NM 86042. For tester service using a major credit
card cal (505)895-5333 and order 1000y. 30 day m0n­

ey back guaranlee. BNB635

SATELLITE EQUIPMENT Best $$S USA. (800) 851­
6534. BNB640

HAM RADIO REPAIR· All makes and models. Fast.
Proless ional serves. AFFORDABLE ELECTRONIC
REPAIR, 711 0 E. Thomas Rd., Scottsda le AZ 85251.
(602)945·3908. BNB700

Surplus electronic: test equipment lor sale at deep
discounts. Wn1e. phone, or fax 10 request !tie current
list. Jim Ste.... nSMl, 3401 Sunny Slope ReI , Btidge­
water. NJ 08807 Phone : (908J722,6 157 Fax:
(908)722-6391 BNB705

RCI-295012970: New modification manual nck.Iding
Powef inerease. CtarifI&T modification. Modulation in­
crease. Operating hinls, and more. Parts included.
Only $20.00 ppcI in U.S. (MisSOUri residents add $1.15
tax). SCOTT, P.O. Box 510408, sc. LouiS Me 63151­
0406. (3 14)846·0252. Money O rders or C. O .D.

BNB340

HR2510, RCI2950, CONNEX 3300, COBRA 148,
GALAXY SATURN, plus many more kits 10 increase
your modulation, $19.95. (800)5~109. BN8350

IrS BACKI The retlJrn ell the HW-8 Handbookl sec­
ond pnnting. Modifications 'or the Heath OAP rigs .
First class mai $11. OX add $4 lor air mail shipping.
Mike Bryce, WB8VGE, 2225 Mayflower NW, Massf­
100 OH 44647. BNB404, _ s. .. GSll\I ua.tI

ZtH~. 160-1" DWk""
" oIS... CSRV ' 31,"

Iln to ....l0pipulo
......-"'" CSII\' ._

~l., ...10011......
' Q\oo<I.. _C5RV ns...

ZS' :»'ODlpalo::L=~"'=" :::,•__aoo_ Ill .-----....­HIOI~2$

•

•••
•-
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CIRCLE U S ON READER SERVICE CARD

aACLE H ON AEAOEA SERVICE CARD

- '=
DIll tD!irI....,.." p!'"l:uDlm ....... MllbanullllULlII!Il,QDJI
• PaylV Volumes 1·5 Satellite and D8S Iiar"dIook1"_ _ '_1 __..,
• WirelesS Cable Hacking • H81et<er V>cIeo
• Cou iple te Vo\zard (VCI+) • CeI" lar Phone HadIinQ

I :n3I n&.l: •
:::=~~""2_~' AI __IU••_ ....

CHIPSWITCH
4173 Sonoma Hwy. Suite 132
Santa Rosa, CA 95409-4269

HamWindows
Your gateway to the wor ld.

Software that combines the amateur radio
wtth a personal computer.

O" l [,;£ " U.s.NUR."i,\lIV"Al CALL PIREClOR'{
Hamcall online scnicc gives you access to
over. million hams via your compuler &
modem. Updated each month! Olliv $29.95
per )·car. llnlim ited use , 24 hours a day ­
you pay for the phone cal l.

800:181·5628 rS:::x=FAX 70J :II94-9141

E3 R..... 4._,e30 . ..........~23,'7 C!!!:
_ : ii ' DI .. com

CIRCLE 29ll ON READER SERVICE CARD

GfVE YOUR

HR-2510 HR-2600
oAr .._ /rol"',' ". fhr

" B I G RIGS"

CI RCLE 345 ON READER SE RVICE CARD

B.aa1Wbdows. lac .
19032 h aliDe LaDe

B...t!fIttOll Beaell.. Ca. lI2&M
(71eJ729--4222 "AI: (71eJe U 8277

PAY TV AND SATELLITE DESCRAMBUNG
A ll New Into VOL UME 6 A ll New Inlo

aRCL E 7 ON READER SERVICE CAAD

QU ICK. EASY. & COMPACT
Fla$ll card. 'NOVICE Inl'\l E XTRA ' theory Key words
L«ld" rtiJ'd Over olOOO .." in use' For be9"..... , OMs.

E;~: ~1111 __,_
-- "L. l:_'~~ from .-::=:1
~........ ,:-: VIS STUDY CARDS e=I
";:':... Jo<'" P.O. BOX 17377 _ =..

c..L.JeD<&coo"Ta HATTIESBURG, MS 39404 ~

CIRCLE 104 ON READER SERVICE CARD

Field Day G5RV QuicKits'
_ .. ..e

-- '"'_.__ .....__.._-,-... __ .., ,_ ... e-. _ ._ '*""- e.-_ _ ...O-....- .... _.JSCe-o ... _ ...,

Ovoo, ~"_m,_ In Broc•. A~_II c ..~ "en _ "'"_.. ....._............_,_..._ ,, --.....
7lIs.SIa..= :::::IDIt32l3 (208) 852-0830

CIRCLE 254 ON READER SfRVlCE CARD
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RADIO ENGINEERS
7969 ENG INEER RD, . 102
SAN DIEGO , CA 92111

619-565-1319 FAX 619-5 71 - 5909

CIRCLE 290 ON READER SERVICE CAR D

.......-..- '-­._------of__" _-._-........--

NYE ENGINEERING CO. INC.
4020 Gall Ocean Drive Suite .eo6

FI. lauderdale. Fl 33308

_."~ [1iJ Z $169
Phone: 305-56&-3997
Fu: 305-537-3534 .... "00 ohifIl>ing

a ACL£ 51 ON READER SERVICE CARD

CJWTAI,. FIElD STREI«lT'H IoETER

FS73
" SIGNAL CUBE" !!>

H9' Port"",*""._Inot......
......... .......... Mld--

•~ ........emeollS lrem 60 Hz: 10the GHl:~ and
_lie__ Ircrn 1 Y-tz 10100 MHz.
t&o.d bWl(IwCl no U'lII'lg~.

• A1' n .... 1IngIh diClC* ...... sets~ Mi - ""y
(AI hgh gMl Ml\irIo;l&. Il"ob.-~ R .F. ilIIdI fttnI kIciII
_ ....."'on.".~.

• Dipole antenna eImil'Ia_ Med lor a _erpoiH.
(A~ ..,tenna type fIeI(llllt1lo'9h mel......ues ee
person hokIIlg the IXlRal Ihe _erpollll).

• Consiltenl and repe a1a~ readings can be oblained
..,;th IhlI Nye Engineering unit since d ;. not ne<:essary tor
Ihll QbIllrvllr III IIClld lit be III eeeeprtl.imity to the me1ef.

• A heavy <My cast ahminlA'n.~oellld c:ubical8lldo5ure
ill ....... don nat eatily lip _ .

· The "SIGNAL. cuee-- ill faaory ClUtnIeClIO. $lMIdan:l
Iorbalh ........ and f8IIM-.

CIRCLE 187 ON READER SERVICE CARD

C.n T",~
It·~ Sl,., Nutv.., 1"0., A$M'

100 nus SU .9S $/ U 5
100 $JU S V,US $19,95
4(}() $49.95 U U$ $3 9.9S
500 SS,#.9$ UUS $44.95
/()()() $99.95 $1/9.95 $79.95

Ant~" ,,,.. W~st .. - _ .......... .._- - ..
(8011 373-8425 .... ~·s.rr.....trJ......,

Next Day .

CIRCLE 5 ON READER SERVICE CARO

•
DIRECTION FINDERS

.. i VECTOR- F I NDER
, • HAND-HELD

PHASE SENSE';j ANTENNAS FOR
- VHF DI RECTION

FINDING . USES
ANY F H ReVR ,

AR MS FOLD rOR
STORAGE.

TYPE VF- 142 144 -22 0 MHZ $139 . 95
TYPE VF- 142Q LEFT- RIGHT LEOS ,

AODI O. 144-22 0 MH Z $239 .95
TYPE VF- 142QH SAME AS 0 MODEL

EXCEPT FREO.144-S0 0 MHZ $28 9 . 9 5
TYPE VF- I 1 I Q SAME AS VF-142Q

PLUS 121 .5 MHZ ELT F~ 537 9 . 9 5
CALL ABOUT HF OF, AD 4 . 50 St H

ATTENUATORS CA ADD TAX
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Universal Radio
6830 Americana Pkwy. 73
Reynoldsburg, OH 43068
TBI. 614 666-4267

Sell your product in

73 Amateur
Radio Today
Call Dan Harper today ° 0 °

1-800-274-7373

• Communications Receivers
• Portable Receivers
• Scanners
• Amateur HF Transceivers
• VHF!UHF Transceivers
• HT' s and Mobiles
• Amateur and SWL Antennas
• Accessories and Parts
• RTTY and FAX Equipment
• Books and Manuals

This catalog includes prices !
Send
S1 to

I:~> I

HUGE 100 PAGE
CATALOG

0L- --.J

The SG230 SMART·TUNER IX I~e bell HF autotooe, 11 any price, and 10
promo18 a produel thaI is _ In Ihe USA. we're oHerng ~ StIfle ollafanlee<l
beSl prICe 01 0'(1)' $<I49.00'! WHY TH E SG23O? BECAUSE: When you lVne an
anlonna s t Ir. base you a' o ",,,,,,,allng IIIe anlen na, inSlead oj lus l rna lCNng the
coax 10 Ihe radio as witl1 O1/ler t~ners sucn as tl1e AT50. etc . The ' GSUII YOUR
S iGNAL GETS OUT MUCH BETTER. Tfle Kenwood ATSO. AliSO Snd O!her
..mila' tu""s Can onty rnalCh 3;1 rnosmelcf>eS (YESonty 3;11 so lorge! malching
anylP>lng Doul a lairty decenlanlanns. The 00230 can ....let> "om C,S Qt>m 10 10
_ anlennas (tIP 10a 200:1 mosmalCl'l). SO. can easily mate1l ,anoom wireS,

dlPOi". r~1!efS. sh:l\lPlI'IlI~, ee. The resUl MORE POWER ,

-CO·. ~_.

To_ ._......... or _ _ ...~$8~Ior~.along_roo-"'-'II_l...,""US._
c.a_VPS",""~_T""-,,,,,_1O

••••••••
Factory Authorized Dealer & Service Fo r

KENWOOD
YAESU
ICOM

~D<C.'_'~,.~ p,_"~ <XJNtAoti<..

~ -
~

~ "'" *'d ,( /!IIf3"j.~
1'/ FUll O UplO K Autccotch ~;,~~
'/91 1 Em ergency Access ~ ::0 I
,/ Roverse Autooarch /Toll n estocnon I

,/ VOIce Mad ,/Voi ce 10 's ,/ BSR X l 0
/ Voic eITone/DTMF Paging v s cnec orer i
'/Unks '/Programmable Courtesy Tones '
'/Hardware Logic VO '/HF R e molo Control
/Morse Code Practiee ,/Remote Base

PCRC/2 COmbines tne power 01 your
XT/ATpiatform with a high quality pla y and
record voice digilizer creati ng the ultimal e
repeilltet"control~. / ••-. $69S

5 16 -5 6 3-47 15 ty--

F.:c~1l6 B8S:~1518

BUYAMERICAN, BEmR PRICE AND QUALITY
TIl, S02000 HF lra""""I11'" is type llCCOI)le<l lor oorm>erdal a .... rna nne llefVICe
made WIlli Iradil...,.1 u.s. comrroe<clOl 'Adlo o""lil)' (and 01 course Ir can t>e U$8'd
0" lhe nom bands aloo). While Ihe Japanese 'adiOS have 2 fina llransiSlOrS that
Wain 10 put 001100 wans on the low bandS and only 15·8 5 wans 0" len meters.
1M S G2000 has ~ largo «"""alars lhet IOa I alOng al ' SO walrs 0" Al l THE
BANOS INClU OING '0 METERS' Soma 0 1 "'0 SG2000 loal~'es Sre: ' I A
conlrOl flead remola!Ile (no spec ial i<l1 necessary) uP to 150" away !rom !he fig,
pe<le<;l lor aut~ and bOalS. Up to 8 tie_ can be ulilile<J and used as
InTe rc:oms al$O. 2 ) Tl>e ",, 'geSl dISPlay 01 any HF I"nseo ...... , 3 ) 6U pre­
programmed ".,""Ol'$ ancll00 ... progr_ " 0e0'lOI!eS, 41oper_1rom
·SO' (" SCI 10 185F (+8M:). VOU w&fIl quality ,;,ghl? Here III _I EVERY
SG2000 ..... etIl:luI'e 1lef<Jte ""Y'.. Shipped ....... Ihe 1ao:1<Ify; II~'.. Iadory
aligned. 2) EVERY SG2000 is'''''''' _ at lUI I'D-' (CW 1$0 WOlllllnlO&fI
_ -.... klf aboullO HCClI4I. ..... coo.oected 10 a _-.."""
keyed _ lor an ao<I_ 1 ' 0 _ . 3 ) Eve RY SG2000 III QUl ., the

~FlN~N" rae-. _ ..,.. _ klf 2~ Io:on non-slOll ...... _ ON. Dotll., t>al_ NIOrSogn 'adOS. 4 ) EVERV SG2OOO.
\loin re_ lor ........ """ PUI ""'"TOATUFlE RAO<'" _ ""Y Ire"'" on""" "" e.ey 10 _""lor 24 -.. Sj
The SG2000 is It>etI __ """ ax conInlI~ .. __ 10 _ Nl ... ""''''' -r is up 10 _ . THEN AND
om.V ll1EN ISTHe SG2000 Al..LOWEO TO LEAVE THE FACTORV.
The _line is prioa. you__.~~ rIga; .. ro>rmaSy, .....~ ... SG2000 BElOW DEAl..ER COST
.. only $1,449.00 e.:l't!' ThaI's I S4OO.00~' we~ N _ prioa.

CIRCLE 1. ON READlO R SERII1C1: CARD

Joe Brancato
THE HAM CONTACT
PO Box 3624, Dept 73
Long Beach. CA 90803

c.o. R._IIS_el/., Sa.... Ta. _. ear-. Ao_.,,- _ U.$. Mor.yOodof

• $11 ' 0 lor "'-'II
Serving The LORD II you wish more informall(l(l please send a SASE 10 m e~ address, For COD Of<Iers, can

Since 1987 (3tO)~33-5860. oulside 01 CA Orders Only cal (800)933-HAM4 and leav"" a message,

•••••••••••••••••••••••••••••• •• •• •••••••••••••••••
: Call Us For
I Creat Prices & Creat Service• •• •• TOLL Fll EE OllD,," L1H" 1..00.;).04 .)14 4 •
• e..-... US .,.... •• •! THE~CENi:i~l t !
• •• •
• $730_ S._TX1m3S I§I2IllI04"O •
: ' .... 11'21..1_ :

•••••••••••••••••••••••••••••

Model 146
$165

ModeI 1460S
$165

Model 440
$179

,
"1"

HIGH POWER RF SWITCHED PREAMPS

Model 146160W 2 Meters 19db Gain .75db NI
Model 1460S 160W 2 Meten l 9dbGain ,75db Nt
Uode144070cm l 00W 16db Gain .75db NI

All preamps have helical fillers 10 prevent Oul of
band inlermodulation in Ihe receive!". Model 146
covert the entire 2 meter band. ModeIl460S is
of very narrow bandwictlh and would be suilable
lor SSB,Packet. or Satel lite . Model 440 is lactory
tunable Irom 43Cl--44O MHz or 440-450 MHz per
customer request. AI models are powered with
13 to 20 VOC and are mounled at the antenna.

AMPIRE, INC.
10240 NATHAN LANE
MAPLEGRQVE, MINN 55369 61 2-425-n09

ways eaSier 10 donate and usually more financially re­
warding, BUT MOST IMPORTANT your 01" wil mean
a wtlole new world of educalional opport~ lor chil­
dren nationwide . RadiOs you can wrile on, kids you
cant Make 19951he year to~ a child and yourself .
Wrile . phone or FAX Ihe WB2JKJ "22 Crew- today:
The RC 01 JHS 22, P.O. Box 1052. New York NY
10002.24 hours can (516) 674-4072 or FAX (516)
674-9600. Join us on the WB 2J KJ CLASSRoo"
NET, 7.238 MHz 1200-1330 UTC daily and 21.395
101Hz Irom 1400 10 2000 UTC . Meet us a t The
Huntsville Hamlest in August. We win be on the pro­
gram with an Educational FONm and have a booth sel
up to meet with you. BNB762

PACKET RADIO Join TAPA, connect wrth the largest
pacll.eVdigital group in the US. Creators 01 the TNC·2
standard, Benefits: newslener, software, discount on
kits/publications. $151year US, $18 Can/Mex , $25
elseWhere VisalMC. When joining, mention 73, re­
ceee TAPR's new book, Packel Radio: What? Why?
Hew? ($9 value) FREEl (817)383-0000. Mail:8987­
309 E. Tanque Verde Rd. '337, Tucson AZ 85749­
9399. BNB765

SERIOUS ABOUT SOLAR POWER? The PVSP
starter kil comes with a J2 wan SoIarex VLX panel
and a len amp Stri:lgic charge conIroller. Special in­
troek.dory price $275 plus $7 shipping. SUNLIGHT
ENERGY SYSTE"S, 2225 Mayflower NW, Massillon
OH 44647. BNBn 4

R-390A SALES & SERVICE. Inro SASE: MILTRON­
IX, P.O. Box 80041, Toledo OH 43608. BNB81 3a

R-390 Power Input Cables $25 Shipped. (419)255­
6220 BNB813b

"orse Code Computer Interface. $49.95. CW Fit­
ters $39.95. 40,20,1 5,1 0M Vertical $79.95. 4O- 10M
Four Element Vertical Phased Array Antenna $495 .
Free IBM Shareware and Ham Catolog. Dynamic
Electronic.. Box 896, Hartselle. AL. 35640. {205In 3­
2758 Fax n 3-7295 BNB815

FCC CO....ERCIAL UCENSE PREPARATIO N RA­
DIOTELE PHONE-RAD IOTELEGR A PH. t.asrest
Mrne study laSl easy audio veeo. 0 & A pool disks.
FREE oeteas WPT PUBLICATIONS ~7588.

BN_

ELECTRONICS GRAB BAGI SOO pieces 01 new com­
ponents: inductors, capa citors. di odes, re sistors.
$5.00 postpaid, ALLTRONICS, 2300 Zanker Rd., san
Jose CA 95131. BNB855

WANTED: BUY AND SELL All types 01 Electron
Tubes, Call (612)429-9397, Fax (612)429-(1292, C &
N ELECTRONICS. Harold aramsteor. 6104 Egg Lake
Road, Hugo MN 55038. BNB91 5
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1055 W. Gt"rm antown PI(. 54· NorrIstown, PA. (610) 631·1710. FAX: (610) 631-5017
CIRClE 51 ON READER SERVICE CARD

Plaques .nd Engraving for Am.leur Radio Op­
erators Anraetive wall plaques to detail your oper­
ating accomplishments. Any custom engraving .
Great product li st. SASE lor brochure . KN3A­
C.mellla Trophy Shop, 590·B SChillinger Road
So ut h, Box 96 Mob ile, A l aeass.emau.
KN3A@aol,com. BNB980

AZDEN SERVICE by former factory technician.
SOUTHERN TECHNOLOGIES AMATEUR RA·
DlO INC., 10715 SW 190 SI. _9. Miami Fl33157.
(305) 238-3327. BNB979

COMMODORE 64 HAM PROGRAMS 8 disk
Sides. over 200 ham programs $16.95.$.32 stamp
oats unusual software catalog of Utilities, Games
and Briti sh Disks. HOME-SPUN SOFTWARE,
Bol( 1064-88, Estero Fl 33928. BNB917

CODE 5 News and Petition Information. SASE to
KB7PNQ , 503 Dubois Atreet, Cheney, WA 99004,

BNB1012

SOFTWARE, DOS, lrom Mi leslone 'recbncro­
g ies .CODEMASTER-V Morse Trainer $24.95.
lOGMASTER Logbook $29.9S.GUARANTEED.l ­
800-238-8205. BNB940

PRINTED CIRCUIT BOARDS lor pro;ecls in 73.
Ham Raalo. OST, ARRl Hand~. Ust SASE.
FAR CIRCUITS. 18N640 Field ci., Dundee n,
60118. BNB966

SURPLUS ELECTRONIC TEST EQUIPMENT lor
sale at deep discounts. Write, phone or lax lor the
current Jist. Jim Stevenson, 3401 Sunny Slope
Road, Bridgewater, NJ 08807; Phone/Fal( 908­
685-2296. BNB995

C.p.cltor Close-out Retiring HamFest scene.
Must sell thousands of brand new capacitors.
EleCtrolytic. Disc. TantallXl'l. All must go! Free Ust­
ing. send SASE to: James Grogan. aox 20809.
Raleigh NC 27619, BNB945

RF TRANSISTORS, Japanese tranststors and
tubes need dealers, repair Shops, kit makers, etc.
lor 2SC 1969, 2SC2312 , MB871 9, MRF455 ,
MRF4 54 , 2SC2879 and more . WESTGATE
(800)213-4563. BNB950

FREE HAM GOSPEL TRACTS. SASE. N3FTT,
5133 Gramercy, Clifton Heights PA 19018.

BNB960

HEATH COMPANY is selling photocopies of most
Heathkit manuals . Only authorlzed source lor
copyright manuals. Phone616·925-3650, 8-4 ET.

BNB964

ROTOR PARTS ROTOR SERVICE, ROTOR ac­
cessories: Brak-D-lays , Qu'k-connects. Pre-set
mOds . NEW mooers lor sale , Free cata log .
C.A.T.S., 7368 State Road 105. Pemberville OH
43450. BNB996

Wanted for Museum: Apple-' and other pre ­
1980 miCrocomputers. Also earty microcomputer
journals, newsletters and advertising literature,
KK4WW, 703-231-647Bn63·2321. BNB1001

SECRET CB BOOKS 1-29 $10 ea., SAMS books
$15 ea . Tune up masters books 1·6 $20 ee..
Uniden export service manual $10 , Rei
2950/2970 service manual $10. can lor Ir&e cata­
log of other goodies. 1-800-536-(1109. BNB999

AMATEUR RADIO REPAIR , most makes and
models, discount labor rates unlit June 1995.
WESTERN AMATEUR RADIO REPAIR CO.,
John Rupe. BOI( 697, North Cove, WA 98547;
(360)267-4011 . Thanks. AB7DR. BNB1015

Ayallable with AutopatchlRenrse
PatchlLandllne Control; TouchTone
Control of YllrlOUS repeatfW functlons;
'PL'; "Eme,.ency PwrJlD; High/low
TX POWfW; Tone & Timer Units; Sharp
RX Filters; Powe, Amps, etc.

For that new Machine-Spectrum
makes 2 line. of Repeaters-the
Deluxe SCR1400 and the new basic
low cost So.7R line.

• Complete Line of VHFIUHF RcYr.
& Xmtr. Link Boards & Assemblies
also available. Plus ID, COR, DTMF
Control Bds., Antennas, Duplexers,
Cabinets, etc. Inquire.

The S-7R Repeaters maintain the
quality of desl~n. components and
construction whIch have made Spec­
trum gear ramous throughout the
world for years.

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

Of ccuree, If you do want a Full Fee­
tured/Super Deluxe Repeater with
Full panel meterlnl:: and controls, and
8 complete list of 'bultt-In' options.
then you want our SCR1400-the
new successor to the "Industry Stan­
dard" SCR1000/4000.

5-7R Basic Repeater
• " Sta nd Alone"

or use with
your controller

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

SPECTRUM

SCRI400
REPEATER WII50 WT.2M Amp
a30A POWER SUPPLY.
(All Moms ","Ilable seporotely)

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

t he World!

Shown in optional cabinet.

Call or write today f or details and prices!
Get your order in A.S.A.P.
Sold Fact ory Direct or through Export sales
Reps. on ly.
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National Talk Radio Show With Len Winkler, KB7LPW

,/

I

• "ca.'sOnly

Ham Radio

Show On The

Broadcast

Bands!

Sundays
6:00pm EST

Weekly Co-Hosts, John Moore, NJ7E and Ned Stearns, AA7A
Weekly OX Update With 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 73 Amateur Radio Today.

Ham Radio & More Affilliates
AR: "'"' ".,~ BEUEFONTE MA: WNBH

""~
NEW BEOFORCWROVlDENCE OK: KAOS 1240 .m ""'-""'" c rv

AI "'" 1510 am PHOENIX MA: BOSTON CABLE CHANNEL 368 OK 'n.<: ".,~ MCALESTER
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be attained wnrout damaging speech
components or intelligibility.

All mod es in th e NIR -12 , except
MRR mode, operate in "real time" with
very small delay, so the unit may be
used in all data modes, including ARQ
mo des popular wilh AMTOR and
PACTOR . Th e Finite Impulse Re ­
sponse (FIR) mrers provided in the
UM have very steep skIrt selectivity,
li near phase in the passband. and
minimum passband ripple, all deSIr­
able characteristICS lor good data and
$STY reproduction. The bandWidth 01
the filler is variable 'rom 50 Hz to 3200
Hz, and the center Irequency 01 the
chosen filler is variable Irom 200 to
3400 Hz. The combinatiOn 01 variable
ntter bandwidth and var iable ce nter
frequency provides exceptional "user­
Iriendly" operation.

Installation is quite simple: The unit
gets its audio input Irom the receiver
speaker output, line output. or neao­
phooe jaCK, then provides volume-.ad·
justable processed audio lrom its own
built-in ampllll8f to power an external
speaker 01 3 · 10 a-corn impedance. A
.ne output , unaflocted by the volume
ccoucr. is provided 'or modem or
phone patch.

The NIR-12 requires 12 VOC 0 1
A peak. Power adapters are available
from JP$ at nominal COSI. Mating con­
nectars are supplied with each unit.
The unit has a ore-year factory war­
ranty and is lull y upgradable.

For more informa tion or a data
sheet, contact: JPS Communications,
Inc .• P.O. Box 97757, Raleigh, NC
27624; (919) 790· 1011, lax: (919)
790-1456 Or circle Reader Service
No. 202.

cetereres code charac ter recognition
WIth 5 wpm word rates sent with 16-20
wpm spacing . "Gordo" narrates Ihe
random runs and gives tips on prepar­
ing lor any type 01 code exam.

Course 2- · CW speed bui lding ,
5-16 wpm" is for anyone who knows
the code, bUI plans 10 build up to 16
wpm for the coeurercar radiotelegraph
random code group test or an amateur
radio General Class code test.

Cou rse 3-"CW speed bu ilding,
10- 27 wpm" prepares applicants to
pass the radiolelegraph second and
first class exams, with room to spare
lor the amateur Extra Class exam.

Each course contains six Iong---play
cassettes. narrated by Gordon West,
and packaged in a sturdy pasec cas­
sene holder. InstruClions are spoken
on the lapes after each practice run.

Each course is $29.95, plus $5.00
postage and handling, Available 1T0m
amateur and oorrwneroal radio dealers.
or Irom c orecn Wesl Radio School .
2414 College Drive, Costa Mesa. CA
92626: (714) 549·5000 . Or circle
Reader Service No. 206.
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JPS COmmunications.
roc .. anl10unces lhe most
advanced OSP norse re-
0,JCti0n and liner unit avaa­
able to Amateurs anc
SWls: ire NIR·12 Noise &
rerertereoce Reducer and
F ilte r Und o The unit is a
state -ct-tne-art audio sig­

nal processor deSigned to L....,....,__,---::::c-:::-:::::::-:::::-:::-=-:::=-::
prov ide the user with maximum fle xi­
bility to reduce Of e liminate most types
of interference from rece ived voice.
CW, an d data tr ansmissions. Dual
Digital Signal Processors (OSP) pro­
vide simultaneous bandpass opera­
tion, noise redLlCliorl. and mUltiple lone
removal. The Spectral NOTCH tiller
eliminates mulliple tone interlerence
from "tune-ups: foreign broadcast car­
rie rs. CW, arrv, etc. A mullilayer
printed eircurt board provides supeOOt
shieldlug to virtually e~minate radiation
from \lle osp care bus. Two methods
01 noise reduchon are provided: Im­
proved Spec1ral Subtraction (NlRR)
and Improved Dyna mic Peaking , 10
give the operator the best aonc noise
reeuctlon possible.

For experimenters, access to the
dual DSPs is provided via RS·232 on
an internal header. The manual sup­
p ied with the unit describes lhis imple­
mentation.

The I~ NIRR mode of noise
reduction automalically enhance s
voice, CW, or data signals by recog­
~ng the speech, CWoor data and re­
ducing the amplitude 01 all signats
whictI are 001 part of the desired inIor­
mabon, In addition to providing a con­
bnuously vanable processing level, the
MRR <XlfItroi jeanjres an AlJTO posi­
tion to gIve the optimum noise reduc·
tion based on the measured signal-Io­
noise reno.

The Improved Dynamic Peaking
noise reduction feature s an externa l
PEAK FACTOR switch to allow the op­
erator to control the "aggressiveness"
01the PEAK mode. When this mode is
used in conjunction wilh the NIR R
mode, exceptional noise reducuon can

JPS COMMUNICATIONS

Gordon We st Radio Schoo l in ­
structs com amateur radio courses and
commercial radiO curriculums, and now
cners higll-fidelily. long-pIay code cas­
settes , "commercial rated" 10 pass
commerCial lirst class, second class.
and 1tlird class radiotelegraph licenses.
as well as any level of amaiecr radiO
examnerco.

Radiolelegraph course I - "Learfl­
ing the nuemencoer Morse Code" ac-

GORDON WEST

€'Is during transmit. No anl'lOylng syn­
thesizer jump or obscure keyp ad
commands to (leal With. Enjoy er ton­
less tuning with a custom-buill reduc­
tion drive ba~-beanng VFO capacitor.

Get big audio--powerf ut audio­
even in heaVIly noise-populaled loca ­
tions, thanks to a special Signetics
audio chip and a rugged three-inch
speaker.

The 9420 transmitter was specially
designed !rOm the ground up to deliver
max imum talk power I rom popular
eess-tc-carrv power sources. SUC!'l as
NiCd. 0 cells, or the special MFJ-411 0
wall adapter power supply.

BuitllO last. the bunet-prool M0toro­
la PA lransistor runs cool and easily
toterates 3:1 VSWR and aCCidentat
leedline shorts or opens.

The conserva tive deSign fea tures
premium plated-th rough PC board,
qual ity components , handsom e
brusned-ejuminum panel, and a 10ugh
vinyl-clad case 10 ensure years 01de­
pendable service. The un it car ries
MFJ's "No Matter What" lull one-year
unconditional guarantee.

For more information or to order.
contact any MFJ dealer or MFJ e nter­
prises, Inc., P.O. Box 494, MissiSSippi
State , MS 39762 ; (60 l ) 323·586 9.
tax: (SOl ) 323--6551, or tel-tree orders
(800) 647- 1800. Or circle Reader
Service No. 203.

watts in UHF. Power outputs adjust
easily in malching high-power amplil ier
inputs, Ail repeaters now come with
the new Hi Pro Studio Quality Audio
and ultra stable Hi Pro TCXO oscua­
tors. A computer-controlled, VOice-syn­
thesized CAT-300 wrth eotocatcn and
autodialers, voice messages, and con­
troller inputs and outputs is also avas­
able installed. AI repeaters inclUde a
2·year warranty. For more information,
contact Maggiore Electronic laborato­
ry. 600 Westtown Rd., West Chester.
PA 19382; (610) 436-0051, tax: (610)
436-6268 . Or crce Reader Service
No. 201.

RF INDUSTRIES

Turn on the MFJ·9420, 20 Meter
S$B Travel RadIO and you'll maNe! at
how well il perIorms lor only $219.95

Weak stations roll in with surprising
clarity, MFJ's ccosam Coo-enl speech
processor cuts through noise and
OOM.

Take along wcoo-ctess OX perter­
mance with exceptional power on your
next vacation or business trfp. The
MFJ·9420, a microphooe, ancl your an­
tenna easily lit into your brefcase or
carry-on luggage.

II features simple, portable opera­
tion, amaZingly sensi tive audio amplili ­
er. a quiet. coobre -ceranceo mixer
Iront-end, single-conversation Clarity,
and plenty at gain. It a slgnal is there.
you'll pu~ it in loud and clear!

MFJ-942O has a real calibrated S·
meter. not a useless bargraph, making
if a peaking tuner, so linding me besl
beam heading is clear-cut. The meter
also mooilors speech proc8Ssing Iev-

MFJ

MAGGIORE
Maggiore Electronic Laboratory has

announced the Model Rl Repeater
line with a starling price 01 $589 ,00.
Used as a main system or a backup.
the units start as a complete receiver
and transmitter in a raca-mcuntame.
19" x 3,5" x 9" deep, completely en­
closed steel cabinet, with DC power
cord, panel-mounted fuse and power
SWItch. Separate compartments house
transmitter, receiver, and controler. All
repealers are designed lor 100"'1.. duty
cycle at ·20' 10 +00" C and are avail­
able in power outputs from 5 watts 10
35 watts in VHF and 2.5 watts 10 20

the lester indicates pass or fail It the
RF tndustries introduces the RFA· result is la il, the panel saves you valu-

40 17-1 Coax ia l Cab le , =:-_able diagnostic time by in-
Tester, With th is ccnve- dicating whether the fail-
nient, tow-oosr cable as- ure is due to a short, open
sembly lester, the bench conductor, or open shield.
and lield technician can Installed cable can easily
quickly and easily test be tested by usi ng two
cables with BNC male testers.
ends. Adapte rs (sold Available Irom RFI dis-
separately or packaged tr ibutors Ihroughout the
ItI the RFA-401 7 kit) en- US, Canada, and MexiCO.
able me teChnicians to For more information. con-
tesl cabIe-s WIth tarmona· tact RF Industries. ltd .•
lion other than BNCs, 7610 Miramar Rd ,. San

The cable lester. pow. Diego, CA 92126-42 02 ;
eree by a 9-volt battery, (619 ) 549-6340. (800 )
is Il!Jhlweight, small, and 233-1728, lax: (619) 549·
completely portable. The 63 45. Or circle Reade r
LED panel ot the fronl or Service No. 205.
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